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Rotor  Shafts  of  Mining  Locomotives 

Cant'  Wear  When  Bali-Bearings  Are  Used 

T% OTOR  shafts  mounted  on  SKF  marked 


self-aligning  ball-bearings  do  not  come 
in  contact  with  wearing,  rubbing  surfaces. 
Instead,  two  rows  of  accurate  steel  balls 
which  separate  an  inner  and  outer  race  take 
all  the  load  and  resist  friction  and  wear, 
with  an  oil  film  needed  only  to  retain  the 
bearing  polish.  Note  the  construction  of  the 
ball-bearings  shown  above,  and  the  inner 
races  which  revolve  with  the  rotor. 

The  modern  method  of  mounting  mine-loco- 
motive shafts  eliminates  many  motor  failures. 
It  provides  sealed  bearing  housings  which  pre- 
vent dust  and  grit  from  working  in.  It  displaces 
plain-bearing  installations  which  permit  shaft 


and  bearings  to  come  in  direct  contact  the 
instant  the  oil  film  breaks,  thus  setting  up  a 
wearing,  rubbing  action  which  soon  causes 
burnt-out  armatures  and  break-downs.  These 
troubles  frequently  occur  when  locomotives 
are  far  underground  where  they  are  difficult 
to  get  at  and  work  upon. 

Keep  the  armature  from  dropping  on  to  the 
pole  pieces  —  save  the  rotor  windings  from 
damage  — by  installing  5KF  marked  ball- 
bearings. 

Our  Engineering  Department  will  be  glad  to 
explain  in  detail  how  these  ball-bearings  elimi- 
nate the  many  elements  of  motor  destruction. 


CANADIAN   5KF 

TORONTO 


COMPANY.  LIMITED 

MONTREAL 
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Manufactured  According  to  Specifications 


DIAMETERS 

"McCracken" 
1 ;6"  to  24" 

"Lock  Joint" 
27"  to 


Means  Bonded 

For  Service 

T^  VERY  engineer  admits 
-*--/  that  Concrete  Pipe 
made  according  to  standard 
specifications  is  eminently 
satisfactory. 

That  is  the  strongest  ar- 
gument in  favor  of  McCracken 
Sewer  Pipe. 

McCracken  Pipe  is  manufac- 
tured in  accordance  with  standard 
specifications   issued   by    American 
Society    for    Testing    Materials    for 
Cement-Concrete     Sewer    Pipe;     and 
inspected  by  the  Canadian  Inspection 
and  Testing  Company  Limited. 

McCracken  Pipe  unfailingly  makes 
good  in  the  most  trying  service.  Strength, 
density,  impermeability,  resistance  to 
internal  pressure  and  to  agents  of  decay 
are  all  inherent  features  of  McCracken 
Pipe. 

In  first  cost  and  last  cost  the  econ- 
omy of  McCracken  Sewer  Pipe  is  un- 
equalled by  any  other  dependable  pipe. 

Write  for  complete  information  and 
quotations. 

GENERAL  SALES  AGENTS 

Jno.  E.  Russell  Company,  Limited 

504  Harbor  Administration  Building, 
TORONTO 

Ml1 

SEWER  PIPE 

"The  Pipe  That  Endures" 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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Makes 
Good 
Roads 


E.  G.  Law  Construction  Co. 
applying  DOMTAR  near 
Kingston,  Ont.  for  Depart- 
ment of  Public  Highways. 


Repeat 
Orders 

increase  steadily 
the  mileage  of 

Domtar  Roads 


Write  our  Service    Dept. 
They  will  co-operate  with 
you  for  the  success  ot 
your  programme. 


Dominion  Tar  &  Chemical  Company,  Limited 

Head  Office  171  St.  James  St.,  Montreal  Branch  Office  53  Yonge  St.,  Toronto 

—PLANTS  AT— 
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Every  advertisement  is  a  message  to  you. 


January,  1923 


THE    ENGINEERING    JOURNAL 


ml 


Whti  Is  Low  Power 


A  Factory  load  of  350  Kw.  ,at  70%  power 
factor  requires  station  equipment  and  trans- 
mission line  capacity,  that  at  100%  power 
factor  would  deliver  500  Kw.  To  compensate 
the  Central  Station  for  the  150  Kw.  of  plant 
rendered  unavailable  for  revenue  by  the  low 
power  factor  the  consumer  is  charged  an  amount, 
and  properly  so,  in  excess  of  his  bill  for  energy 
used.  This  charge  in  excess  of  the  power  bill  is 
in  the  nature  of  a  penalty  for  low  power  factor 
and  is  a  100%  loss  to  the  consumer. 


The  installation  of  a  C.G.E.  Synchronous  Con- 
denser of  |200  Kv-a.  capacity  would,  as  shown 
in  the  diagram  below,  bring  the  power  factor  up 
to  above  91%,  that  is,  above  the  penalty  point, 
would  reduce  the  power  bill  by  the  amount  of 
the  penalty  and  in  addition  improve  the  voltage 
regulation  and  the  factory  lighting.  Any  con- 
sumer penalized  for  low  power  factor  may 
obtain  reliable  engineering  information  and 
data  on  matters  of  this  nature  by  referring  to 
our  nearest  sales  branch. 
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L'rrrrrrrrrrrt1!^1.^ 
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350  KW 


"Made  in  Canada"  By 

Canadian  General  Electric  Ca,Limited 

HEAD  OFFICE  ^^y  TORONTO 

Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

Every  advertiser  is  worthy  of  your  support. 
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Froth  Ore  to  finished  product 
9      ^"tw-fmttiin  the  fSmpire 
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A  comprehensive  list 

of  the  products   and 

activities  of  the 

Urtttalj  lEmpire  §5>Ut  I 
(EurpuraUim.  Saimitfb 

IRON  ORE        COAL 

COKE         PIG  IRON 

STEEL  INGOTS 

BLOOMS,  ETC. 

STEEL  PLATES 

STEEL  RAILS 

RAIL  FASTENINGS 

MISCELLANEO  US 

ROLLED  STEEL 

PRODUCTS 

WIRE  RODS         WIRE 

FENCING         NAILS 

MACHINERY  STEEL 

COLD  DRAWN 

SHAFTING 
FORGED  STEEL 

PRODUCTS 

BOLTS  and  NUTS 

RIVETS        PIPE  BANDS 

TIE  RODS 

HALLWAY  SPIKES,  etc. 

COKE  OVEN 

BY-PRODUCTS 

SHIPBUILDING  and 

SHIP  REPAIR 

FACILITIES 

FREIGHT  CARS 

{Cargo  Wagons) 

ORE  MINES — Wabana,  Nfld. 
COAL    MINES— Cape    Breton, 
Pictou,  and  Cumberland  Coun- 
ties, N.S. 
STEEL  WORKS — Sydney,  Syd- 
ney Mines  and  New  Glasgow, 
N.S. 
COAL  DEPOTS — Sydney,  North 
Sydney ,  Louisburg  and  Halifax, 
N.S.;  St.  John,  N.B.;  Montreal 
and  Quebec,  P.Q. 

SALES    OFFICE 

Canada  Cement  Building 

Montreal,  P.Q. 
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Unttalj  Empire  £t?A 

(Curpnratwn,  ICimttrfc 

by  reason  of  the  magnitude  of  the  operations 
of  its  constituent  companies,  is  able  to  render 
a  wholly  unique  service  to  the  industrial  or- 
ganisations of  the  world — and  of  Canada  in 
particular. 

The  vast  scope  of  these  operations  necessitates 
the  maintenance  of  the  highest  possible  stan- 
dards of  efficiency  and  economy,  which, 
naturally,  reacts  to  the  benefit  of  our  cus- 
tomers. 

DOMINION  IRON  8b  STEEL  CO.,  LIMITED 
NOVA    SCOTIA  STEEL    6s    COAL  CO,  LIMITED 
Commanding  untimite  d  resources  of  ore ,  coa  I  an  d  ot  her 
raw  materials/or  the  making  of  steel  products  of  every 
description. 

DOMINION  COAL  CO.,  LIMITED 
ACADIA  COAL  CO.,  LIMITED 
"Acadia,"  " Dominion,"  "  Old  Sydney,"  and 
11  Springhill"  Steam  Coals. 
HALIFAX  SHIPYARDS,  LIMITED 
Builders  and  Repairers  of  Ships. 
DOMINION  SHIPPING  CO.,  LIMITED 
The  "Black  Diamond"  Fleet  of  ore  and  freight  steam- 
ships. 

EASTERN  CAR  CO.,  LIMITED 
Makers  of  Freight  Cars  and  Accessories. 
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BRITISH  EMPIRE  STEEL 


CANADA    CEMENT    BUILDING 


CORPORATION     LIMITED 


MONTREAL . CANADA 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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The  Canadian  Fairbanks- 
Morse  Co.  Limited,  also 
supplies  Pratt  &  Cady 
Valves  in  all  sizes  and 
types,  and  for  all  purposes. 
Pratt  &  Cady  regrinding 
valves  meet  every  require- 
ment of  those  demanding 
this  type  of  valve, 


FAIRBANKS 

Renewable 
Disc  VALVES 


This  is  the  product  that  has  made  the  Fair- 
banks-Morse Co.  famous  as  manufacturers  of 
valves — the  valve  that  renders  efficient  and 
economical  service  under  all  conditions.  Its 
simplicity  and  strength  alone  are  sufficient  to 
recommend  it,  wherever  requirements  are  for 
valves  from  y%  to  3  inches.  Note  the  remov- 
able, recessed  brass  disc  with  its  "spun  in" 
Bakelite  ring.  No  nuts,  screws,  pins  or  wires 
necessary  to  hold  it  in  place — but  the  work  of 
a  minute  to  replace. 

All  Fairkanks  valves  are  constructed  of  the 
best  brass,  strong  and  well-proportioned,  and 
made  in  globe,  angle  or  cross  designs,  screwed 
or  flanged. 

For  contractors,  plumbers,  manufacturers — 
there  is  a  Fairbanks  Valve  for  every  require- 
ment.    Ask  our  nearest  branch. 


Uhe  CANADIAN 

FAIRBANKS  - 
MORSE 


St.  John    Quebec    Montreal    Ottawa 

Toronto        Hamilton        Windsor 

Winnipeg     Regina     Calgary 

Vancouver        Victoria 

and  dealers  in  all   principal   cities  and 
towns  in  Canada 


Journal  advertisers  are  discriminating  advertisers. 
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A  CAREFULLY  propor- 
tioned radius  and  tan- 
gent of  a  pipe  bend  will 
frequently  relieve  the  en- 
tire system  of  expansion 
strains;  reduce  leakage  at 
the  joints;  and  eliminate 
upkeep  cost. 


Branches  and  Warehouses: 

HALIFAX,  OTTAWA,    TORONTO, 

HAMILTON,   LONDON,  WINNIPEG; 

REGINA,  CALGARY,  VANCOUVER. 

Sales  Offices: 

ST.JOHN,NB.,QUEBEC,SHERBROOKE 

EDMONTON,    VICTORIA, 

SYDNEY,  AUSTRALIA. 


CRANE 

LIMITED 

HEAD  OFFICE  &.  SHOW  ROOMS 
386  BEAVER   HALL  SQUARE 

MONTREAL 

Works 

1280  ST.  PATRICK  ST. 

MONTREAL 


CRANE-BENNETT 

LIMITED 

Head  Office  and  Warehouse: 

LONDON,    ENGLAND. 


Sales  Offices: 
BIRMINGHAM,  CARDIFF, 
GLASGOW,  LEEDS,  MANCHESTER. 
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Advertisers  appreciate  the  engineer's  purchasing  power. 
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Your  Ideal  of  Service 
Is  Our  Everyday  Practice 

THE  service  which  you  would  consider  ideal  is  prompt  ship- 
ments to  satisfy  steady  consumption  and  ample  stock  to  take 
care  of  larger  quantities  demanded  by  emergencies. 

This  is  the  service  Dominion  Oxygen  Company  Limited  offers  to 
you  for  your  oxygen  and  dissolved  acetylene  supply — plus: 

A  contract  based  on  generous  terms  and  friendly  relations. 

The  latest  type  of  cylinders,  safe,  light  in  weight  and  strong. 

A  liberal  policy  of  cylinder  loans. 

A  desire  to  meet  your  requirements. 

Oxygen   and    dissolved    acetylene    of   a   higher   standard    of 

purity  than  is  usual  for  commercial  use. 

We  will  appreciate  an  opportunity  of  placing  our  proposition  before  you  and 
quoting  prices,  whether  for  small  or  large  quantities,  before  you  make 
arrangements  for  the  year's  supply. 

DOMINION  OXYGEN  COMPANY,  Limited 

Operating  the   Welding  and  Cutting   Gas  Division  of 
PREST-O-LITE    COMPANY    OF   CANADA,   LIMITED 


General  Offices:  80  Adelaide  St.  East,  TORONTO. 


Hamilton  Merritton  Montrral 

W.  Ilnnil 


Oahnwn 
Windao; 


Quebec 


Shawintgan    Kali* 
w  Innipefl 


Tor.  mi  to 


Mention  Of  The  Journal  to  advertisers  advances  your  interests. 
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BE  READY  FOR  THE  STORMS 

The 


Bucyrus 
Spreader  Plow 

Can  dispose  of  more  snow  and  ice  than 

several  thousand  men  in  the  same  length 

of  time. 

It  flanges  snow  and  ice  (even  solid  ice)  to 

a  depth  of  2]/2"  below  top  of  rails  from 

end  to  end  of  tie. 

Can  handle  easily  a  6  foot  bank  of  snow, 

and  has  sufficient  weight  to  hold  rails. 

With  its  wings,  a  yard  may  be  opened  up 

and   cleaned   of    snow  with    speed   and 

dispatch. 

Greater  capacity  to   spread  earth,   rock 

and  other  materials  than  any  spreader 

ever  built. 


Here  are  a  few  other  special  features. 
The  Bucyrus  spreader  plow   is  heavier, 
stronger  and  more  massive  in  construc- 
tion than  any  spreader  built. 
Weight  68  tons,  60%  steel  casting. 
Greater  maximum  width  of  spread  than 
any  spreader  built — 12  to  22^  ft. 
It  cuts  from  any  point  from  24"  below 
to  19"  above  the  rail. 
Will  operate  on  ordinary  train  line  pres- 
sure of  70  lbs.  of  air  and  has  operated 
with  as  low  as  50  lbs. — full  pneumatic 
control. 

Embankments  or  fills  may  be  built  to 
any  height  in  7  ft.  lifts  in  practically  the 
same  area. 

Think  of  the  saving  in   timber,   labor, 
reduction  in  grades,  fuel  and  wear  and 
tear  on  your  equipment. 
Capacity — 100,000  lbs.  draw-bar  push. 

Send  for  Bulletin  SP—502— 


/ 


MUSSENS    LIMITED 

Montreal        Toronto        Winnipeg        Vancouver 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  1%",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome-Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


WE  ALSO  FURNISH 


Slabs, 


+++ 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

♦♦♦ 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES  : 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 
** 

STEEL     RAILS,    Open     Hearth 

quality,  all   sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 
+* 

Angle  Bars,    100%  Joints, 

Continuous  Standard   Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 
++ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES  : 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 

Valuable  suggestions  appear  in  the  advertising  pages. 
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Cold  Storage  Warehouse  and  Power  Plant,  August  SO,  1920. 


Construction  of  Cold  Storage  Warehouse,  June  16, 1921. 


Montreal's  Magnificent  Cold  Storage  Warehouse 


The  completion  of  the  new  Cold  Storage 
Plant,  provides  Montreal  with  Warehouse 
facilities  worthy  of  her  other  splendid  harbour 
equipment. 

The  building— a  Reinforced  Concrete  struc- 
ture of  ten  stories  height— rests  upon  three 
thousand  foundation  piers,  each  pier  capable 
of  supporting  a  working  load  of  40  tons. 

3,600  cubic  yards  of  Concrete  went  into  the 
foundation  piers— 18,000  cubic  yards  into  the 
reinforced  Concrete  Super-Structure. 

Form  Lumber  was  used  on  an  average  of  four 
times.     This   was   made    possible  by  special 


attention  to  uniformity  of  detail  in  design;  by 
highly  systematized  method  of  scheduling 
forms;  and  by  the  use  of  specially-designed 
Form  Clamps  and  Hoops. 

50  Feet  distant  from  the  Warehouse  Proper, 
is  the  Power  House  Building,  consisting  of 
a  Reinforced  Concrete  Mattress  Slab,  support- 
ed on  a  number  of  Concrete  Piles,  on  which 
the  Walls  and  Columns  of  the  House  and 
Machinery  Beds  are  built. 

The  Warehouse  is  one  of  the  most  imposing 
structures  of  Montreal's  new  Harbour  Devel- 
opment; and  every  known  convenience  for 
efficiency  has  been  provided. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANENCE 


We  maintain  a  Service 
Department  to  co-operate 
in  all  lines  of  work  for  which 
Concrete  Is  adapted.  Our 
library  Is  comprehensive 
and  Is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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THE  POWER  DUMP 

The  Power  operated  dumping  plate  was  first  successfully  used  on  the  Taylor 
Stoker.  It  resulted  in  positive  discharge  of  ash  at  the  will  of  the  operator 
and  in  freeing  the  bridge  wall  of  slag  adhesions.  It  reduced  the  labor  and 
time  required  for  cleaning  fires.  It  increased  the  average  furnace  efficiency 
and  capacity.  It  made  possible  the  burning  of  low  fusing  coal,  and  operation 
with  narrow  aisles. 
Notice  how  many  stokers  now  include  this  idea. 


In  the  Station  of 
Northern  Ohio 
Traction  C  om  - 
pany  at  Akron, 
circu  mstances 
made  it  necessary 
to  use  arger  boil- 
er units  than  ori- 
ginally planned 
for.  This  resulted 
in  very  narrow 
aisles  between 
boilers.  No  chance 
there  for  a  slice 
bar. 


15,600  rated  boil- 
er horsepower  all 
Taylor  Stoke  red, 
furnishes  the 
steam  which 
makes  the  "juice" 
in  this  Station. 
The  load  averages 
170%  of  rating 
with  peaks  runn- 
ing up  to  250% 
or  more. 


doesn't  need  any  help  from  slice  bars  in  order  to 
maintain  good  combustion  and  high  ratings. 

Furthermore  it  isn't  necessary  to  use  brute  force 
when  cleaning  fires.  The  Taylor  Power  Dump  does 
the  work,  —  quickly,  easily,  without  fuss,  and 
thoroughly. 


Money    can't    buy    a    better  Stoker. 

Ask  today  for  a  copy  of  our  new  booklet,      The  Rotary"  Ash  Discharge. 

THE   TAYLOR    STOKER    COMPANY,    LTD 

TORONTO,   ONTARIO 

Principal  Sales    Office  :  416  Phillips  Place,  Montreal,   Que. 


Buy  your  equipment  from  Journal  advertisers. 
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Ea?are  the 
yardage  factors  ? 


Speed  in  getting  materials  into  the  drum,  and  uniform  mixed 
concrete  on  the  subgrade. 

— speed,  which  because  of  automatic  actions,  and  simplified  control 
can  be  maintained  every  minute  of  the  working  day. 

— speed  which  does  not  penalize  by  breakdown  and  delays. 

The  Koehring  paver  is  not  only  the  mixer  of  speed 
in  the  chain  of  operations  from  charging  skip  to 
placement  on  the  subgrade — but,  it  is  the  mixer 
of  heavy  duty  construction  that  minimizes  break- 
downs and  delays — that  delivers  at  the  season's 
end,  the  volume  of  low  cost  yardage  which  mean 
profits.  Write  for  Koehring  Paver  catalog  P  00. 

KOEHRING  COMPANY  OF  CANADA,  LIMITED 

105  Front  Street,  East    -    -    Toronto,  Ont. 
Montreal  Office:  616  Canada  Cement  Company  Building.    Phone  Uptown  3026 


Capacities 

Pavers:  7.  10.  14.  21.  32  cu.  ft.  mixed  con- 
crete.     Write  for  catalog  P  24. 

Construction  Mixers:  10. 14.  21.  28  cu.  ft. 
mixed  concrete.    Write  for  catalog  C  24 , 

Dandie:  Light  Imixer,  4  and  7  cu.  ft.  mixed 
concrete;  power  charging  skip,  or  low 
charging  plarform.  Light  duty  hoist. 
Write  for  catalog  D  24. 


Remember  The  Journal  when  buying  apparatus. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  LIMITED 

hamilton  -  canada 
Engineers,  Manufacturers  and   Erectors 

—OF  EVERY  CLASS  OF— 

STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


The  advertiser  is  ready  to  give  full  information. 
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FACTORIES 


TF  you   are  thinking   about  factory 
construction    you    may    be   con- 
fronted with  many  problems. 

Shall  the  building  be  of  reinforced 
concrete  or  steel  frame?  If  the  latter 
what  walls  shall  be  used?  What  type 
of  construction  is  the  best  for  a  par- 
ticular purpose?  Can  more  efficient 
routing  and  handling  methods  be 
provided  in  the  new  building? 

Let  us  help  you  with  your  problems. 
We    are    specialists    in    all   types    of 


construction,  and  our  advice  is  based 
on  long  experience  in  the  design  and 
construction  of  a  wide  variety  of 
industrial  plants  of  reinforced  con- 
crete, steel  and  mill  construction. 

We  offer  a  complete  service  including 
design,  construction  and  installation 
of  equipment,  or  we  will  construct 
from  the  plans  of  other  engineers. 
If  you  contemplate  construction  of 
any  character  we  would  like  to  dis- 
cuss it  with  you. 


a  i  Onspl  imnoN  ot 
DWIOIIT  P.  KotllWON 
AND  Co.MP.WY.  Inc. 

W«C-K 


Dwight  P.  Robinson  &  Company 

Incorporated 

ENGINEERS    AND    CONSTRUCTORS 

With  Which  is  Consolidated 

WESTINGHOUSE,   CHURCH,   KERR   &   CO.,  Inc. 

DOMINION    EXPRESS    BUILDING 

MONTREAL 


DPR 

Engineers 

and 

Constructors 


NEW  YORK      CHICAGO      YOUNGSTOWN      LOS  ANGELES      RIO  DE  JANEIRO 


When  buying  consult  first  Journal  advertisers. 
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Fired  Like  An  Ordinary 
Furnace 


For  the  factory  addition — new  buildings,  warehouses, 
foundries,  halls  and  auditoriums — the  "Sirocco"  CSC 
Direct  Fired  Heater  solves  the  heating  problem  econom- 
ically and  satisfactorily — -particularly  where  steam  is 
not  available. 

The  "Sirocco"  Heater  draws  the  cold  air  from  near  the 
floor  level,  forces  it  around  the  heated  firepot  and  then 
gently  diffuses  it  into  the  open  building  area  where  it 
thoroughly  warms  every  cubic  inch  of  space. 

During  the  summer  months,  by  suitable  connection  to 
outdoors,  cool,  fresh  air  may  be  circulated  and  the 
building  ventilated. 

With  its  low  first  cost  and  economical  operation  the 
"Sirocco"  CSC  Direct  Fired  Heater  reduces  the  ulti- 
mate cost  for  an  efficient  heating  system  to  the  lowest 
possible  point. 

Complete  information  regarding  the  "Sirocco"  Heater 
will  be  sent  you  upon  request. 

CANADIAN  SIROCCO  COMPANY,  LIMITED,  WINDSOR,  ONTARIO 
BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 


The  "Sirocco"  CSC  Direct 
Fired  Heater  is  fool  proof  and 
safe;  easily  installed  ;  burns 
coal,  coke  or  wood  and  is  op- 
erated with  no  more  attention 
than  given  an  ordinary1  furnace. 


Built  as  an  individual  unit  with  a 
series  of  pipe  coils  which  are  heated 
with  exhaust  or  live  steam,  flip 
"Sirocco  "  Portable  Heating  Unit 
maintains  comfortable  working 
ditions  without  disturbing  floor  dust 
or  creating  drafts.  The  fan,  which 
draws  the  cold  air  into  the  unit  may 
be  operated  by  any  power  available. 


\t*educfo 


BLOWERS       •     BXHAU8TBRS        •       VENTILATING 
FA  N  S         •       All!.     WAS  H  B  R.S         •       ENGINES 

,     VENTILATING    ,      DRYING  , 
CONDITIONING   *     MECHANICAL    DRAFT 


HEATING 


Mention  The  Journal  when  dealing  with  advertisers. 
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"Must  I  Look  Outside  for 
a  General  Manager" 


John  Brewster  Carson  —  Vice- 
President  in  charge  of  Production — 
was  "up  against  it".  He  needed  a 
( reneral  Manager  to  replace  Ridley 
who  had  resigned  because  of  illness. 

Ridley  had  been  the  main  cog  in 
the  smooth  running  machinery  of 
this  great  industrial  corporation. 
His  value  lay  in  his  ability  to  detect 
and  eliminate  waste.  He  could 
tell  at  a  glance  whether  any  partic- 
ular department  of  the  organiza- 
tion was  functioning  efficiently. 

Wanted   the  "All  Department 
Man" 

Ridley  could  do  this  because  he 
was  an  "all-round  man".  He  un- 
derstood the  basic  principles  of 
industrial  management  and  could 
apply  them  to  practical  conditions. 

Carson  wanted  to  pick  Ridley's 
successor  from  the  men  who  were 
already  inside  the  company.  He 
thought  of  Mallory,  but  Mallory 
didn't  know  "costs"  or  anything 
about  distributing  "overhead"  ex- 
penses. Simpson  might  do,  if  only 
he  understood  more  about  power- 
plant  and  equipment  problems. 
Then  there  was  Bartlett — he  was 
an  expert  on  accounting,  but  he 
didn't  know  the  first  thing  about 
executive  statistical  control,  in- 
cluding the  methods  of  presenting 
facts  graphically.  Edwards  knew 
about  purchasing  and  storing  of 
materials,  but  wouldn't  recognize 
a  "floor  layout"  if  he  saw  one. 

Name  after  name  came  to  mind, 
but  always  it  was  the  same  story- 
capable,  promising  men,  yes,  Uit 
each  of  them  knew  only   his  own 


particular  depart- 
ment. Not  one 
possessed  that  broad 
grasp  of  all  depart- 
ments required  of  a 
General  Manager. 

Carson's  dilemma  is  a  common 
one.  Industry  is  insistently  calling 
for  industrial  managers — men  who 
know  the  principles  which  govern 
factory  organization  and  adminis- 
tration, the  selection  and  layout  of 
buildings  and  equipment,  the  plan- 
ning and  routing  of  work,  wage 
systems  and  bonus  plans,  cost  ac- 
counting, the  generation  and  use  of 
power,  the  valuation  of  property 
and  statistical  control. 

Let  These  Experts  Teach  You 

A  few  years  ago  you  couldn't  have 
obtained  this  kind  of  knowledge  except 
through  years  of  grinding  experience  in 
some  industrial  plant. 

But  today  there  is  a  shorter,  surer 
way.  Sixty  of  the  nation's  leading 
industrial  specialists  have  co-operated 
to  produce  the  "Factory  Management 
Course  and  Service  of  the  Industrial 
Extension  Institute",  Big  business  glad- 
ly pays  these  experts  enormous  fees  for 
professional  advice.  But  through  the 
"Course  and  Service"  the  combined 
experience  of  men  like  Babson,  Gantt, 
Going,  Ficker,  Steinmetz,  Franklin, 
Bloomfield,  Towne,  etc.,  has  been  sys- 
tematically arranged  so  that  you  can 
acquire  at  slight  expense  the  training 
you  need  in  order  to  qualify  for  the 
bigger  jobs  ahead. 

The  Chance  of  a  Lifetime 

The  "Factory  Management  Course 
and  Service"  offers  you  the  opportunity 
to  prepare  yourself  for  the  new  profession 
of  Industrial  Engineering  and  Manage- 
ment. It  does  this  through  a  Home 
Study  Course  based  on  the  University 
plan,  and  consisting  of  text  books,  lec- 
tures,   talks,    reading   assignments,    prob- 


lems and  model  solutions  to  these  prob- 
lems. The  Consulting  Service  which  is 
part  of  the  Course,  is  designed  to  help 
you  solve  the  questions  which  arise  in 
your  daily  work. 

A  Course  of  Proven  Worth 

Right  now,  hundreds  of  men  in  great 
industrial  organizations,  such  as  the 
Dupont  Co.,  the  Winchester  Repeating 
Arms  Co.,  the  Hyatt  Roller  Bearing  Co., 
the  Edison  Phonograph  Co..  the  X.  J. 
Zinc  Co.,  the  General  Electric  Co.,  etc., 
etc.,  are  enrolled  in  the  "Factory  Man- 
agement Course  and  Sen-ice". 

They  have  chosen  the  shortest,  surest 
road  to  obtain  the  knowledge  of  funda- 
mentals required  of  a  managing  executive. 

Follow  their  example.  Start  preparing 
today  for  the  $20,000  job  ahead.  Tear 
off  the  coupon  below  and  send  for: 

"Thinking  Beyond  Your  Job" 

—  the  interesting  free  booklet  that  tells  you 
everything  you  want  to  know  about  the  "Factory 
Management  Course  and  Service"'. 


Industrial    Extension   Institute 

Nine  East  45th  Street 
NEW  YORK  CITY 


Send  me  "Thinking  Re- 
yond  Your  Job"  without 
obligations. 


Name 

Home  Address   . 
City  and  State 

Position 

Company 


The  Only  Complete  Course  in  Industrial  Management 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 


January,  1923 


THE    ENGINEERING    JOURNAL 


THE 


ENGINEERING    JOURNAL 

THE   JOURNAL    OF 

THE    ENGINEERING    INSTITUTE 

OF    CANADA 


JANUARY  1923 


CONTENTS 


Volume  VI,  No.  1 


ELECTRIC  FURNACES  FOR  HEAT  TREATMENT  OF  STEEL,  A.  W.  Lamont,  A.M.E.I.C.  3 

POWER  FACTOR,  W.  G.  H.  Cam,  E.E.,  A.M.E.I.C 7 

THE  INSPECTION  OF  FERROUS  MATERIALS,  E.  A.  Allcut 13 

EDITORIAL  ANNOUNCEMENTS:— 

Council  Greetings 20 

Sir  Henry  Thornton  cannot  attend  Annual  Meeting 20 

Board  of  Topographical  Surveys  and  Maps 20 

Books  Required 21 

THIS  MONTH'S  CONTRIBUTORS 22 

OBITUARY 22 

PERSONALS 23 

BRANCH  NEWS 25 

EMPLOYMENT  BUREAU  AND  MEMBERS'   EXCHANGE 36 

ELECTIONS  AND  TRANSFERS 36 

OTHER  SOCIETIES  NEWS 37 

CORRESPONDENCE 39 

LIBRARY  CATALOGUE — Society  Transactions  and  Publications 43 

PRELIMINARY  NOTICE 45 

ENGINEERING  INDEX (47)  1 

The  Institute  does  not  hold  itself  responsible  for  the  opinions  expressed  by  the 
authors  of  the  papers  published  in  its  records,  or  for  discussions  at  any  of  its  meetings, 
or  for  individual  views  transmitted  through  the  medium  of  The  Journal. 


Published  by 

THE    ENGINEERING    INSTITUTE    OF    CANADA 


176  Mansfield  St.,   Montreal 
BRANCHES: 


Halifax  Branch,  Halifax,  N.S. 

Cape  Breton  Branch,  Sydney,  Cape  Breton. 

Moncton  Branch,  Moncton,  N.B. 

St.  John  Branch,  St.  John,  N.B. 

Quebec  Branch,  Quebec,  Que. 

Montreal  Branch,  Montreal,  Que. 

Ottawa  Branch,  Ottawa,  Ont. 

Kingston  Branch,  Kingston,  Ont. 

Peterborough  Branch,  Peterborough,  Ont. 

Toronto  Branch,  Toronto,  Ont. 

Hamilton  Branch,  Hamilton,  Ont. 

Victoria  Bran 


Niagara  Peninsula  Branch.  Niagara  Falls,  Ont. 
London  Branch,  London,  Ont. 
Border  Cities  Branch,  Windsor,  Ont. 
Sault  Ste.  Marie  Branch,  Sault  Ste.  Marie,  Ont. 
Lakehead  Branch,  Port  Arthur,  Ont. 
Winnipeg  Branch,  Winnipeg,  Man. 
Saskatchewan  Branch,  Regina,  Sask. 
Lethbridgc  Branch,   Alta. 
Edmonton  Branch,  Edmonton,  Alta. 
Calgary  Branch,  Calgary,  Alta. 
Vancouver  Branch,  Vancouver,  B.C. 
ch,  Victoria,  B.C. 


THE    ENGINEERING    JOURNAL 


January,  1923 


•II.  G.  ACRES,  Niagara  Falls,  Ont. 

LT.-Col.  R.  W.  LEONARD,  St.  Catharines,  Ont 


Members  of  Council  for  1922 

PRESIDENT 
JOHN  C.  SULLIVAN,  Winnipeg,  Man. 

VICE-PRESIDENTS 
tC.  II.  MITCHELL,  Toronto,  Ont.  fA.  SURVEYER.  Montreal 


PAST  PRESIDENTS 
R.  A.  ROSS,  Montreal. 


tA.  C.  D.  BLANCHARD,  Niagara  Falls. 
•F.  A.  HOWMAN.  Halifax,  N.S. 
•FREDERICK  B.  BROWN,  Montreal. 
•II.  M.  BURWELL.  Vancouver,  B.C. 
til.  S.  CARPENTER,  Reglna.  Sask. 
•J.  B.  CHALLIES,  Ottawa,  Ont. 
•G.  W.  CRAIG.  Calgary,  Alta. 
•A.  R.  DECARY.  Ouebec,  P.O. 
•R.  L.  DOBBIN,  Peterborough,  Ont. 
tG.  B.  DODGE,  Ottawa,  Ont. 
J  J.  A    DUCHASTEL,  Montreal. 


•For  1922 


COUNCILLORS 
•GUY  C.  DUNN,  Toronto,  Ont. 
tJ.  E.  GIBAULT,  Levis,  Oue. 
•E.  R.  GRAY,  Hamilton,  Ont. 
tA.  R.  GREIG,  Saskatoon,  Sask 
III.  L.  JOHNSTON,  Victoria.  B.C. 
tC.  C.  KIRBY,  St    John,  N.B. 
JGEO.  R.  MacLEOD;  Montreal,  Que. 
1AI.EXANDER.  MACPHAIL.   Kingston.  Ont. 
•J.  R.  C.  MACREDIE,  Moose  Jaw,  Sask. 
tS.  S.  OLIVER,  Ouebec.  P.  Q. 
tSAM.  G.  PORTER,  Lethbrldge,  Alta. 
}D.  A.  ROSS,  Winnipeg,  Man. 

tFor  1922-23  {For 


•WALTER  J.  FRANCIS,  Montreal,  Que. 
J.  M.  R.  FAIRBAIRN,  Montreal. 


IC    II.  E.  ROUNTHWAITE.  Sault  Ste.  Marie.  Ont. 

tW.  M.  SCOTT,  Winnipeg,  Man. 

tF.  P.  SHEARWOOD,  Montreal. 

•JULIAN  C.  SMITH,  Montreal. 

JA.  F.  STEWART,   Moncton.  N.  B. 

tK.  B.  THORNTON,  Montreal. 

:GEO.  A.  WALKEM,  Vancouver. 

JR.  S.  L.  WILSON.  Edmonton.  Alta. 

JR.  O.  WYNNE-ROBERTS,  Toronto.  Ont. 

tC.  R.  YOUNG,  Toronto,  Ont. 


1922-23-24 


TREASURER 
Major  Gen.  SIR  ALEX.  BERTRAM,  Montreal. 


SECRETARY 
FRASER  S.  KEITH,  Montreal. 


OFFICERS  OF  BRANCHES 


HALIFAX 

Chairman.    F.  R.  FAULKNER 

Vice-Chair.,  I.  P.  MacNAB 

Sec.-Treas.,   O.  S.  COX 

Asst.  Engineer  Dept.  P.W.,  Halifax,  N.S. 

Executive,      I.  P.  MacNAB        C.  A.  FOWLER 
A.  F.  DYER  K.  H.  SMITH 

H.W.  L.  DOANE    J.B.HAYES 

(Ex-Offlclo)  C.  E.  W.  DODWELL 
F.  A.  BOWMAN 

CAPE  BRETON 

Chairman,    K.  H.  MARSH 
Vice-Chair.,  HORACE  LONGLEY 
Sec.-Treas.,  D.  W.  J.  BROWN, 

Dominion  Iron  and  Steel  Co.,  Sydney,  N.  S. 
Executive,      HORACE  LONGLEY 
C.  C.  CURTIS 
ST.  JOHN 

Chairman,   A.  G.  TAPLEY 
Sec.-Treas..  HARRY  F.  BENNETT 

P.O.  Box  1417,  St.  John,  N.B. 
Executive,    F.  G.  GOODSPEED 

C.  C.  KIRBY  F.  P.  VAUGHAN 

N.  F.  NUTTER        G.  H.  WARING 
MONCTON 

Chairman,    F.  B.  TAPLEY 
Vice-Chair.,  F.  B.  FRIPP 
Sec.-Treas.,  M.  J.  MURPHY 

Asst.  Engr.,  C.N.R.,  Moncton,  N.B. 
Executive,      G.  C.  TORRENS     H.  W.  McKIEL 

C.  S.  G.  ROGERS  K.  GORDON. 

A.  S.  GUNN  A.  F.  STEWART 

J.  G.  DRYDEN         J.  D.  McBEATH 
QUEBEC 

Chairman.    A.  R.  DECARY 
Vice-Chair.,  A.  B.  NORMANDIN 
Sec.-Treas.,  HECTOR  CIMON, 

8  Laporte  St.,  Ouebec. 
Executive,      L.  C.  DUPUIS       T.  E.  ROUSSEAU 
PAUL  JONCAS  S.  L.  deCARTERET 
Councillors  J.  E.  GIBAULT     S.  S.  OLIVER 

MONTREAL 

Chairman,     J.  A.  DUCHASTEL 
Vlce-Chalr.,  J.  T.  FARMER 
Sec.-Treas.,  E.  A.  RYAN 

128  Bleury  St.,  Montreal 
Executive       *A.  E.  DUBUC 

•CHAS.  M.  McKERGOW 

•S.  F.  RUTHERFORD 

JR.  BICKERDIKE 

tC.  J.  DESBAILLETS 

tP.  B.  MOTLEY 
(Ex-Officlo)   FRED.  B.  BROWN 

J.  M.  R.  FAIRBAIRN 

WALTER  J.  FRANCIS 

J.  H.  HUNTER 

R.  A.  ROSS 

F.  P.  SHEARWOOD 

JULIAN  C.  SMITH 

ARTHUR  SURVEYER 

K.  B.  THORNTON 

GEO.  MACLEOD 
OTTAWA 

Chairman,    K.  M.  CAMERON 
Sec.-Treas.,  F.  C.  C.  LYNCH 

Dept.  of  Interior,  Motor  Building,  Ottawa. 
Executive,      O.  S.  FINNIE  A.  FERGUSON 

A.  B.  LAMBE  C.  McL.  PITTS 

J    L   RANNIE 
(Ex-Officlo)   J.  B.  CHALLIES     G.  B.  DODGE 
C.  P.  EDWARDS 

PETERBOROUGH 


Hon.  Chair. 
Chairman, 
Vice-Chair., 
Secretary, 


Treasurer, 
Executive, 


P.  L.  ALLISON 

P.  P.  WESTBYE 

R.  L.  DOBBIN 

R.  C.  FLITTON 

The  Wm.  Hamilton  Co., 

Peterborough,  Ont. 
A.  B.  GATES 
E.  R. SHIRLEY 

A.  L.  KILLALY 
W.  M.  CRUTHERS 

B.  L.  BARNS 
H.  O.  FISK 

A.  A.  RICHARDSON 


KINGSTON 

Chairman.  L.  M.  ARKLEY 
Vice-Chair.,  T.  McGINNESS 
Sec.-Treas.,  L.  T.  RUTLEDGE 

262  University  Ave.,  Kingston,  Ont. 
Executive,      L.  M.  ARKLEY       T.  McGINNESS 
L.  T.  RUTLEDGE  T.  V.  ANDERSON 
W.  L.  MALCOLM  G.  J.  SMITH 
TORONTO 

Chairman  Wm.  STORRIE 
Vice-Chair.,  E.  G.  HEWSON 
Sec.-Treas.,  O.  M.  FALLS 

67  Arlington  Ave.,  Toronto 
Executive,      PETER  GILLESPIE 
G.  G.  POWELL 
M.  V.  SAUER      R.  C.  MUIR 
N.  D.  WILSON    W.  A.  DUFF 
(Ex-Officlo)   C.  R.  YOUNG       G.  T.  CLARK 
R.  O.  WYNNE-ROBERTS 
HAMILTON 
Hon.  Chair.  H.  U.  HART 
Chairman,    F.  W.  PAULIN 
Vice-Chair.,  J.  W.  TYRRELL 
Sec.-Treas.,  W.  F.  McLAREN 

Canadian  Westinghouse  Co.,  Hamilton.  Ont. 
Executive,    H.  G.  BERTRAM    P.  M.  SMITH 
J.  J.  MACKAY  C.  H.  MARRS 

(Ex-Officlo)  E.  H.  DARLING 
Councillor    E.  R.  GRAY 
LONDON 

Hon.Chair.,  J.  DAVIS  BARNETT 
Chairman,     H.  A.  BRAZIER 
Vice-Chair.,  W.  J.  FORBES  MITCHELL 
Sec.-Treas.,  F.  JAS.  BRIDGES 

Public  Works  of  Canada, 

P.O.  Box  587,  London,  Ont. 
Executive,      F.  A.  BELL  CHAS.  TALBOT 

H.  B.  R.  CRAIG 
E.  V.  BUCHANAN  R.  I.  OLMSTED 

NIAGARA  PENINSULA 
Chairman.    F.  S.  LAZIER 
Vice-Chair.  S.  R.  FROST 
Sec.-Treas.,  R.  W.  DOWNIE 

Box  685,  Thorold,  Ont. 
Executive      F.  W.  CLARK 

A.  MILNE 

A.  W.  L.  BUTLER 

F.  E.  STERNS 
(Ex-Offlclo)  N.R.GIBSON 

A.  C.  D.  BLANCHARD 

H.  G.  ACRES 

Lt.-Col.  R.  W.  LEONARD 
BORDER  CITIES 

Chairman,  GEO.  F.  PORTER 
Vlce-Chalr.,  W.  H.  BALTZELL 
Sec.-Treas..  J.  CLARK  KEITH 

302  Ouellette  Ave.,  Windsor. 
Executive,     L.  M.  ALLAN       A.  J.  M.  BOWMAN 

H.  C.  McMORDIE 

A.  J.  RIDDELL 

SAULT  STE  MARIE 

Chairman.    K.  G.  ROSS 
Vlce-Chalr..  B.  E.  BARNHILL 
Acting  Sec.-Treas.,  GEO.  H.  KOHL 

Spanish  River  Pulp  &  Paper  Co., 

Sault  Ste.  Marie. 
Executive,      tJ.  W.  LeB.  ROSS 
tF.  F.  GRIFFIN 
tL.  L.  JACOBS 
•C.  H.  E.  ROUNTHWAITE 
•J.  G.  McLAURIN 
•L.  R.  BROWN 
LAKEHEAD 
Chairman.    G.  II.  BURBIDGE 
Vice-Chair..  H.  S.  HANCOCK 
Sec.-Treas.,  GEO.  P.  BROPHY 

P.  O.  Box  86,  Port  Arthur,  Ont. 
Executive,      J.  ANTONISEN    W.  T.  MOODIE 
G.  R.  DUNCAN    D.  G.  CALVERT 
WINNIPEG 
Chairman,     E.  V.  CATON 
Secretary.      GEO.  L.  GUY 

503  Tribune  Bldg..  Winnipeg,  Man. 
Executive.      E.  P.  FETHERSTONHAUGH 

D.  A.  ROSS  D.  L.  McLEAN 

J.  N.  FINLAYSON  W.  ALDRIDGE 
J   G.  LEGRAND     C.  H.  ATTWOOD 


SASKATCHEWAN 

Chairman,     J.  R.  C.  MACREDIE 
Vlce-Chalr..  C.  W.  DILL 
Sec.-Treas.,  D.  A.  R.  McCANNEI. 

City  Engineer's  Dept.,  Regina,  Sa*k. 
Executive,      R.N.  BLACKBURN    A.C.  GARNER 

C.  J.  MACKENZIE    A.  P.  LINTON 
W.  H.  GREENE     J.  W.  CALDER 

(Ex-Officlo)   H.S.  CARPENTER  A.  R.  GREIG 

LETHBRIDGE 

Chairman.     C.  M.  ARNOLD 
Sec.-Trea.,     G.  S.  BROWN 

Box  428  Lethbridge  Alta. 
Executive.       C.  D.  MACKINTOSH 
(Ex -Officio)    SAM.  G.  PORTER 
H.  W.  MEECH 
H.  G. COCHRANE 
EDMONTON 
Chairman,    J.  G.  REID 
Vice-Chair.,  E.  STANSFIELD 
Sec.-Treas.,  R.' H.DOUGLAS 

703  Tegler   Building,  Edmonton.  Alta 
Executive,      W.  R.  MOUNT 

J.  D.  ROBERTSON 
R.  W.  ROSS    A.  J.  STEWART 
(Ex-Officio)  C.  A.  ROBB    R.  S.  L.  WILSON 

CALGARY 

Chairman,     P.  J.  JENNINGS 
Secretary,     J.  A.  SPRECKLEY 

513,  8th  Ave.,  W.,  Calgary,  Alta 
Treasurer,    G.  P.  F.  BOESE 
Executive,    V.  MEEK 

F.  E.  EMERY  F.  K.  BEACH 

(Ex-Officlo)  B.  L.  THORNE 

P.  TURNER  BONE     G.  W.  CRAIG 

VANCOUVER 

Chairman,    A.  C  EDDY 
Vice-Chair.,  J.  Ml  IRHEAD 
Sec.-Treas.,  P.  H.  BUCHAN 

930  Blrks  Building.  Vancouver,  B.C. 
Executive,    W.  G.  SWAN 

D.  O.  LEWIS 
W.  H.  POWELL 

T.  W.  FAIRHURST 

VICTORIA 

Chairman.    P.  PHILIP 
Vlce-Chalr.    E.  F.  COOKE 
Secretary,      H.  M.  BIG  WOOD 

25  Brown  Bldg.,  Broad  St.,  Victoria,  B.  C 
Treasurer,     E.  P.  GIRDWOOD 
Executive,      E.  E.  BRYDONE-JACK 

J.  P.  FORDE 
(Ex-Offlclo)    E.  G.  MARRIOTT 

H.  L.  JOHNSTON 

ONTARIO  PROVINCIAL  DIVISION 
Chairman,    Col.  W.  H.  MAGWOOD 
Vlce-Chalr.,   Prof.  C.  R.  YOUNG 
Sec.-Trea.'..  A.  B.  LAMBE,  Ottawa.  Ont 
Ex-Officlo  Members 
Lt.-Col.  R.  W.  LEONARD 
II.  G.  ACRES 

Brig.-Gen.  C.  H    MITCHELL 
J.  B.  CHALLIES     G.  B.  DODGE 
ALEXANDER  MacPHAIL 
A.C.  D.  BLANCHARD 
R.  L.  DOBBIN     C.  R.  YOUNG 
R.  O.  WYNNE-ROBERTS 
E    R    ORAY 

C.  H.  E.  ROUNTHWAITE 
H.  B.  R.  CRAIG    GEO.  HOGARTH 
Representative  of  Branches 
P.L.  ALLISON.  Peterborough  Branch 
L.M.  ARKLEY.  Kingston  Branch 
WILLIS  CHIPMAN.  Toronto  Branch 
A.  MILNE.  Niagara  Peninsula  Branch 
A.  B.  LAMBE.  Ottawa  Branch 
J.  J.  NEWMAN.  Border  Cities  Branch 

F.  W.  PAULIN.  Hamilton  Branch 

K.  G.  ROSS.  Sault  Ste.  Marie  Branch 

G.  C.  WRIGHT,  London  Branch 
Representatives  of  Non-Resident  Members 

D.  T.  BLACK  G.  H.  BRYSON 

S.  B.  CLEMENT  Col.  W.  H.  MAGWOOD 

GEO.  A.  McCUBBIN     F.  D.  REID 


•For     1922 


tFor  1922-2 


THE 

ENGINEERING  JOURNAL 

THE  JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 

Published  monthly  at  176  Mansfield  Street,  Montreal,  by  The  Engineering  Institute 
of    Canada,   Incorporated   in   1887  as    The  Canadian   Society  of    Civil  Engineers. 


Entered  at  the  Post  Office,   Montreal,  As  Second  Class  Matter 


Volume  VI  Montreal,  January  1923  Number  1 


Electric  Furnaces  for  Heat  Treatment  of  Steel 

Special  features  of  Design  and  Operation,  with  particular  reference  to  the  furnace  of  the  Transcona 

Shops  of  the  Canadian  National  Railways. 

A.  W.  Lamont,  A.M.E.I.C, 
Canadian  Westinghouse  Company  Ltd.,   Winnipeg,  Man. 

Paper  read  before  the  Winnipeg  Branch,  The  Engineering  Institute  of  Canada,  November  2nd,  1922. 

Large    industrial    electric    heat    treating    furnaces  National   Railways   at   their  Transcona   shops    by   the 

reached  a  high  state  of  development  during  the  war  and  company  that  he  represents, 
to-day  their  status  compares  favourably  to  the  electric 

motor  fifteen  years  ago,  both  as  to  connected  load  and  Desi         f  H|  h  Temperature  Electric  Furnaces 

apparatus  available.     In  the  application  of  electric  motors  &  &  k 

to  industry  among  the  points  taken  into  consideration  The  development  of  heat  treating  processes  to  a 
are  continuity  of  service,  reduced  maintenance,  ease  of  high  plane  has  been  practically  impossible  in  the  past 
operation,  increased  production,  reduction  of  power  costs,  due  to  the  nature  of  the  fuels  available.  To  secure  a 
increased  quality  of  product  due  to  the  ability  of  the  motor  predetermined  product,  it  is  essential  that  the  complete 
to  maintain  a  constant  speed.  Sufficient  installations  time-temperature  cycle  of  operation  be  under  definite 
and  applications  of  electric  furnaces  for  heat  treating  control,  that  the  heating  be  done  in  a  chamber  having 
have  already  been  made  to  demonstrate  conclusively  uniform  temperature  distribution,  in  an  atmosphere  free 
that  increased  productions,  better  quality  of  product  and  from  products  of  combustion,  and  in  a  minimum  length 
lower  operating  costs  result  than  from  other  types  of  of  time.  With  combustion  fuels,  these  results  can  be 
furnaces.  It  is  therefore  a  field  of  development  of  prime  approximated  only,  and  with  no  definite  assurance  oj 
importance  to  both  the  manufacturer  and  the  power  duplication  day  after  day  of  even  a  fairly  uniform  pro- 
company  as  surveys  that  have  been  made  show  the  po-  duct, 
tential  industrial  high  temperature  electric  furnace  load  T)lo  M-i„  «,,„,  „c    i    .  •     r  ,       .   j 

to  be  verv  large  even  compared  with  present  motor  and  nn  t2lJ£Kj?E  T'      m^S  "%^{n"U(\ 

liphtine  loads  principle  shown  in  figure  No.  1.     The  length  ot 

K       k     '     '  time  required  to  bring  the  entire  load  to  a  uniform  pre- 

The  writer  will  discuss  this  subject  first  in  reference  determined  temperature  in  a  furnace  ol  this  design  was 

to  the  design  of  these  furnaces  and  then  the  operation,  found  to  he  excessive  and   later  the  principle   shown   in 

and  in  each  case  with  particular  reference  to  a  furnace  figure  No.  2  was  employed  with  the  encouraging  results 

that  has  recently  been  constructed   for  the  Canadian  as  shown.    The  most  recent  developmenl  in  the  arrange 
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Figures  Nos.  1,  2  and  3. — Development  in  the  Principle  of 

applying  the  Heating  Elements  in  a  High 

Temperature  Electric  Furnace. 


merit  of  the  heating  coils  is  shown  in  figure  No.  3,  and 
this  arrangement  is  followed  out  in  the  Transcona  in- 
stallation. It  will  be  noted  that  by  test  the  time-tem- 
perature cycle  has  been  reduced  to  11J4  per  cent  in  this 
latest  type  of  construction  over  the  original  type. 

The  work  for  which  the  Transcona  furnace  was 
designed  consisted  of  heating  5,000  pounds  of  locomotive 
side  rods  and  main  rods  from  room  temperature  to  1,650°  F, 
and  it  was  desired  to  construct  the  furnace  bottom  on 
a  car  so  that  the  charge  could  be  rolled  in  and  withdrawn 
on  the  car.  The  length  of  the  chamber  of  the  furnace 
was  determined  at  15  feet  6  inches  so  as  to  take  the  longest 
rods.  As  shown  in  figure  No  3,  it  was  decided  to  com- 
pletely surround  the  charge  with  heating  elements  pro- 
tected by  muffle  plates  and  the  other  dimensions  of  the 
furnace  were  kept  at  a  minimum  restricted  only  by  the 
space  required  for  the  charge;  the  only  other  consider- 
ation being  the  desirability  of  making  the  depth  of  the 
charge  as  small  as  possible.  These  dimensions  were 
therefore  determined  at  48  inches  and  20  inches  to  the 
spring  line  of  the  arch,  which  necessitated  a  dimension  of 
24%  inches  from  the  floor  plates  of  the  car  to  the  inside 
top  of  the  arch.  Figure  No.  4  shows  the  inside  of  the 
furnace  with  the  car  bottom  removed. 

There  are  twenty-four  of  these  coils  in  the  top  and 
sides  of  the  furnace  and,  as  there  is  provision  made  for 
dividing  the  furnace  chamber  into  two  compartments 
for  doing  smaller  work,  there  are  therefore  twelve  coils 
in  each  section.    Each  group  of  twelve  coils  is  connected 


to  give  a  balanced  load  on  180  volts,  three-phase,  four 
coils  being  connected  in  series.  In  the  car  bottom  there 
are  twelve  coils  divided  into  two  groups,  one  for  each  com- 
partment, and  they  give  a  balanced  load  on  90  volts, 
three-phase,  two  coils  being  connected  in  series  on  each 
phase.  On  account  of  the  arrangement  of  coils,  any  one 
can  be  replaced  at  any  time  without  disturbing  any  other 
coil  or  section  of  the  furnace  and  in  case  of  a  ground, 
short  circuit,  or  any  similar  accident  to  the  element,  in 
the  majority  of  cases  only  one  would  be  damaged  and 
could  be  replaced  in  a  few  minutes  at  a  small  expense, 
whereas  if  one  continuous  wire  is  used  on  line  voltage  as 
is  the  case  in  some  types  of  furnaces  the  whole  element 
is  destroyed,  causing  a  loss  of  thousands  of  dollars  in  a 
large  furnace  and  requiring  days  to  replace. 

The  coils  in  the  car  bottom  are  held  in  place  by  the 
grooves  in  the  muffle  plates  which  cover  them.  Over 
the  top  of  these  muffle  plates,  a  floor  of  cast  non-oxidizing 
ribbed  plates  is  laid.  The  floor  plates  rest  on  supporting 
fire  brick  shapes  and  do  not  allow  any  load  to  rest  on  the 
muffle  plates  of  the  heating  units. 

The  muffle  plates  referred  to  above  are  a  special 
combination  of  earths  having  a  thermal  conductivity 
twenty  times  that  of  alundum  and  having  a  high  dialectric 
strength  at  furnace  temperatures.  These  plates  serve 
not  only  to  protect  the  element  wire  from  injury  or  short 
circuit  but  also  distribute  the  heat  uniformly  over  the 
entire  inner  surface  of  the  furnace.  The  latter  feature 
is  very  important  in  a  heat  treating  furnace  as  a  more 


Figure  No.  4. — View  of  Interior  of  Transcona  Furnace 
with  Car  removed. 


Note  exposed  heating  element  on  the  side.  A  trough  on  each  side 
of  the  car  is  filled  with  sand  so  that  when  car  is  run  into  the  furnace, 
a  projecting  angle  shown  on  each  side  of  the  furnace  is  embedded  into 
the  sand  to  prevent  air  leakage  from  the  interior  to  the  exterior  of  the 
furnace.  This  arrangement  permits  the  wheels  and  structural  part 
of  the  truck  to  be  outside  of  the  heating  chamber. 
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uniform  temperature  is  maintained  throughout  the  entire 
surface.  As  an  example  of  what  is  attained  by  the  use 
of  these  muffle  plates,  it  might  be  mentioned  that  in  a 
recent  installation  for  annealing  glassware,  goblets  were 
successfully  placed  in  parts  of  the  furnace  within  one  and 
one-half  inch  from  the  source  of  heat.  With  the  same 
current  density,  exposed  elements  would  have  melted 
the  goblets.  The  muffle  plates  also  help  to  exclude  a 
large  portion  of  the  oxidizing  atmosphere  of  the  furnace 
from  the  element  wire  thus  reducing  the  oxidizing  effect 
on  the  wire. 

The  walls  of  these  furnaces  are  made  up  of  special 
insulating  bricks  as  follows: 

Insulbrix:  This  is  a  high  temperature  brick  that 
goes  against  the  inner  lining  of  fire  clay.  It  is  guaranteed 
by  the  manufacturers  to  withstand  2,000°  F  without  shrink- 
age. It  is  a  good  insulator  and  weighs  334  pounds,  as 
against  7  to  7J^  pounds,  for  ordinary  fire  brick. 

Non  Pareil  Bricks:  There  bricks  are  placed  on  the 
outside  of  the  wall  and  are  what  is  known  as  the  low 
temperature  insulation.  The  manufacturers  guarantee 
them  to  withstand  1,600  F  without  shrinkage,  and  their 
insulating  qualities  are  very  marked  as  is  indicated  by 
their  weight  of  \)i  pound. 

With  a  16  inch  wall  of  the  above  material,  tempera- 
tures of  1,800  F  can  be  maintained  within  the  furnace 
and  a  thermal  efficiency  of  well  over  80  per  cent  attained. 
Higher  thermal  efficiencies  are  quite  possible,  but  for  the 


Figure  No.  5. — General  view  of  the  Transcona  Car  Bottom 
Type  of  Heat  Treating  Furnace. 

The  inside  dimensions  of  this  furnace  are  48"  wide  20"  high  from 
top'of  car  to  spring  line  of  arch.  Capacity  220  K.W.  Terminal  voltage 
of  furnace  180,  3-phase  Top  of  car  forms  the  hearth  of  the  furnace; 
heating  elements  are  mount 'fl  directly  in  the  top  of  the  car,  thereby 
heating  four  sides  of  the  furnace.  The  door  of  the  furnace  drops  down 
on  the  top  of  the  car  affecting  a  door  seal.  Current  is  conducted  to  the 
heating  elements  in  the  bottom  of  the  car  through  sliding  contactor 
shoes  on  the  rails.  Note  the  sections  of  two  coils  exposed.  Coils  are 
protected  by  means  of  refractory  muffle  plates  ;  over  the  muffle  plates 
are  placed  a  thermalloy  cast  plate. 


Figure  No.  6. — General  view  of  Control  Switchboard  and  Car. 

The  control  panel  consists  of  two  250-ampere  contactors  and 
two  500-ampere  contactors,  with  suitable  relays  and  pyrometer  for 
automatic  temperature  control.  The  furnace  is  divided  electrically 
into  two  sections,  so  that  one  half  may  be  operated  entirely  independ- 
ently of  the  other.  Note  the  removable  baffle  placed  on  the  car  for 
the  purpose  of  dividing  the  furnace  compartment  into  two  sections. 
A  Leeds  and  Northrup  combined  recording  and  controlling  pyrometer 
is  used  for  recording  and  limiting  the  temperature  automatically. 


reasons  explained  above  are  not  desirable  as  the  cooling 
part  of  the  cycle  of  heat  treatment  would  be  too  long. 

In  the  design  of  the  furnace  in  question,  it  was 
desirable  that  a  uniform  predetermined  temperature  be 
maintained  automatically  throughout  the  period  that  the 
material  was  absorbing  the  heat  after  this  temperature 
of  the  furnace  had  been  reached.  In  order  to  accomplish 
this  two  thermo  couples  were  inserted  in  the  furnace, 
one  in  the  central  portion  of  each  compartment.  The 
couples  were  connected  to  a  Leeds  and  Northrup  graphic 
recording  pyrometer  having  two  point  control.  These 
controls,  through  suitable  relays,  operate  magnetic  con- 
tactors which  are  shown  in  figure  No.  6.  When  the 
temperature  of  the  furnace  tends  to  rise  above  the  setting 
of  the  instrument,  the  heating  circuit  is  opened  and  when 
the  temperature  tends  to  fall  below  this  value  it  is  again 
closed.  A  uniform  temperature  within  one-half  of  one 
per  cent  can  be  maintained  with  this  equipment. 

Operation  of  Transcona  Furnace 

The  operation  of  the  Transcona  furnace  is 
best  described  by  references  to  figure  No.  7.  A  charge 
of  approximately  6,000  pounds  of  locomotive  side 
rods  and  main  rods  were  placed  in  the  furnace 
at  8.10  a.m.  At  1.00  p.m.,  the  furnace  had  reached  the 
predetermined  normalizing  temperature  of  1,200  F,  and 
the  pyrometer  which  had  previously  been  set  to  operate 
at  this  temperature  operated  the  relays  which  in  turn 
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caused  the  magnetic  contactors  to  open  and  drop  the 
load.  At  this  time  however  the  charge  had  not  absorbed 
sufficient  heat  to  soak  it  to  the  centre  of  each  rod.  In 
approximately  live  minutes  the  charge  had  absorbed 
sufficient  heat  to  reduce  the  furnace  temperature  six 
degrees  and  the  pyrometer  again  caused  the  load  to  be 
thrown  on.  This  cycle  of  operation  is  continued  until 
the  charge  is  completely  soaked  at  the  predetermined 
temperature. 

Following  the  kilowatt  curve  along,  in  figure 
No.  7,  it  will  be  noted  that  at  2.00  p.m.,  the  load  thrown 
on  is  only  170  k.w.  This  is  accomplished  manually  by 
the  operator  who  at  this  time  has  connected  the  140-volt 
secondary  tap  on  the  transformer  to  the  load,  thus  reducing 
the  input  and  also  reducing  the  frequency  of  the  load 
being  thrown  on  and  off  automatically.  At  3.40  p.m., 
the  operator  connected  the  90-volt  tap  thus  reducing  the 
total  input  to  106  k.w.  As  soon  as  the  kilowatt  input 
balances  with  the  known  radiation  losses  of  the  furnace, 


fore  be  equivalent  to  the  cycle  allowable  for  cooling. 
The  total  heating  element  capacity  desirable  after  con- 
sidering the  above  points  was  determined  at  220  k.w., 
and  the  radiation  losses  at  1,650'- F  were  estimated  at 
48  k.w.,  giving  a  thermal  efficiency  at  that  temperature 
of  80  per  cent. 

The  best  commercial  element  yet  developed  for  fur- 
naces of  this  type  is  pure  nickel  chromium  (80-20)  wire 
which  is  practically  non-oxidizing  up  to  a  temperature 
of  2,000° F.  The  question  of  prime  importance  in  the 
design  of  the  element  is  to  keep  the  oxidation  of  the 
element  down  to  a  minimum  as  this  definitely  determines 
the  life  of  the  element.  A  round  wire  is  therefore  chosen 
as  the  surface  exposed  to  oxidation  is  a  minimum  per 
unit  of  weight. 

The  size  of  the  wire  used  is  made  as  large  as  is  com- 
mercially feasible  for  the  following  reasons.  If  you 
increase  the  diameter  of  a  round  wire  so  that  the  weight 
is  doubled  there  is  only  an  increase  of  41.6  per  cent  of 


Figure  No.  7. — Temperature  and  Kilowatt  Input  Curves. 

The  upper  curve  shows  the  temperature  of  the  furnace  with  a  charge  of  6,000  pounds,  (approximately)  of  locomotive  side  rods  wire 
heated  and  normalized.     The  lower  curve  shows  the  k.w.  input  at  any  time  during  the  cycle. 


it  is  then  clear  that  the  charge  is  not  absorbing  further 
heat.  This  is  shown  on  the  curve  at  approximately 
4.20  p.m. 

The  pyrometer  and  main  switch  is  now  opened  and 
the  current  entirely  disconnected.  The  furnace  is  allowed 
to  cool  until  its  temperature  has  reached  1,000°  F  and  then 
the  charge  is  drawn.  This  cooling  is  necessary  before 
the  door  of  the  furnace  is  opened,  as  the  rods  would  oxidize 
if  drawn  at  a  higher  temperature. 

In  order  to  make  the  furnace  of  maximum  efficiency, 
all  things  being  considered,  it  was  necessary  to  liberate 
heat  therein  just  as  fast  as  the  charge  could  absorb  it, 
and  also  to  insulate  the  furnace  so  that  a  minimum  of 
heat  is  lost  by  radiation.  There  is  a  very  definite  limit 
that  one  can  go  in  connection  with  this  later  consider- 
ation however,  as  after  the  charge  has  been  treated  the 
current  is  turned  off  and  the  temperature  of  the  charge 
allowed  to  cool  to  approximately  1,000  F  before  the  door 
is  opened  and  the  charge  removed;  this  being  necessary 
to  prevent  oxidation.     The  radiation  losses  must  there- 


oxidizing  area.  A  No.  1  wire  is  double  the  weight  of  a 
No.  4  wire,  yet  123.7  amperes  in  a  No.  1  wire  will  release 
as  much  heat  as  87.5  amperes  in  a  No.  4  wire;  or,  increasing 
the  weight  per  foot  of  round  wire  100  per  cent  requires 
only  47.2  per  cent  increase  of  amperes  to  produce  the 
same  quantity  of  heat.  As  the  weight  of  the  wire  has 
been  doubled,  it  is  obvious  that  the  temperature  of  the 
source  of  heat  must  be  lower.  It  is  therefore  evident 
that  the  relation  of  the  weight  of  the  element  to  the  work 
to  be  performed  is  of  vital  importance. 

From  the  above  considerations  No.  1  B  &  S 
round  wire  was  chosen  for  the  furnace  under  discussion, 
and  each  heating  unit  is  interchangeable  and  consists  of 
six  bars  each  approximately  seven  feet  long  with  No.  3/0 
B.S.  wire  of  the  same  composition  but  welded  to  each 
end  for  terminals  which  are  brought  at  right  angles  through 
the  wall  of  the  furnace  and  connected  outside  by  means 
of  frankel  connectors  to  the  supply  cable.  The  current 
density  in  the  3  0  wire  is  so  low  that  no  appreciable  heat 
is  generated  herein. 
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The  economical  control  of  power  factor  is  a  problem 
which  has  been  injected  into  the  field  of  engineering 
science  by  the  commercial  application  of  oscillatory 
electric  currents  to  electric  transmission  of  power. 

In  considering  how  this  problem  arises,  the  writer 
has  thought  it  worth  while,  first  to  review  his  fundamental 
notions  of  electricity  in  the  hope  of  creating  a  background 
of  agreement  with  his  audience  and  thereby  facilitating 
discussion  of  details. 

Science  and  Sense-Data 

Electrical  science  till  recent  years  has  rested  very 
largely,  more  than  many  other  sciences,  on  conjectural 
grounds.  We  are  far  more  familiar  with  other  inanimate 
powers  in  nature,  such  as  fire,  wind,  water,  and  even 
steam  and  gas.  For,  as  first  hand  evidence  of  what  is 
happening,  we  rely  entirely  on  our  sense  impressions,  and 
we  draft  our  natural  laws  in  accordance  with  the  accumul- 
ated evidence  of  the  senses,  with  the  help  of  a  universally 
accepted  axiom,  that  if  a  certain  group  of  circumstances 
will  produce  the  same  effect  every  time  that  we  assemble 
them,  this  sequence  demonstrates  an  immutable  law 
connecting  cause  and  effect. 

Now,  wherein  lies  the  unreality  of  electrical  science 
as  compared  with  mechanics  or  hydraulics  for  example  ? 
Surely  in  this,  that  regarding  mechanical  and  hydraulic 
phenomena  we  collect  our  data  from  the  concordant 
evidence  of  several  senses:  we  can  see  and  feel  and  hear 
the  agent,  and  may  fairly  say  that  we  know  the  cause 
of  the  phenomena.  Matter  in  solid,  fluid  or  gaseous 
form  we  are  very  well  acquainted  with  in  a  multiplicity 
of  ways,  but  in  electrical  science  we  deal  with  an  agent 
which  is  a  vehicle  of  energy  just  like  matter,  and  yet  is 
invisible;  which  exhibits  momentum  and  yet  is  impon- 
derable. 

Dealing  with  water  or  steam  we  are  on  material 
ground.  We  are  studying  the  properties  of  things  which 
are  tangible  or  visible  or  both.  When  speaking  of  the 
force  of  a  jet  of  water  you  can  visualize  the  actual  water, 
which  is  the  agent,  but  when  a  jet  of  electricity  blasts 
a  tree,  you  can  only  see  the  accompanying  flash  of  light 
and  the  effect  of  the  jet;  not  the  agent  itself. 

When  dealing  with  the  potential  energy  of  a  water 
power  station  you  can  see  the  expanse  of  high  level 
water,  held  back  by  the  dam  and  capable  of  exploitation 
by  release  to  the  lower  level.  You  can  feel,  by  putting 
your  hand  in  the  stream,  the  kinetic  energy  of  the  current 
as  it  Mows  through  the  turbines  and  see  the  process  of 
transference  of  potential  into  kinetic  energy.  You  can 
realize  from  a  study  of  the  dam  wall  the  extent  of  the 


stress  due  to  the  pressure  of  the  confined  and  quiescent 
upper  waters.  You  cannot  see  electric  fluid  dammed 
in  behind  insulating  barriers.  Your  mind  does  not 
naturally  compare  a  defective  insulator  or  condenser 
with  a  leaky  dam,  for  if  an  electric  leak  takes  place  you 
cannot  see  what  is  leaking,  though  you  may  hear  the 
drips,  and  dielectric  stress  and  potential  gradient  as 
terms,  have  something  imponderable  about  them  when 
compared  with  shearing  stress  and  bending  moment 
exerted  on  a  retaining  dam  wall. 

The  Water  Analogy 

Now  we  conceive  of  electric  energy  residing  in  an 
electric  field  precisely  as  gravitational  energy  resides  in 
a  gravitational  field.  An  electric  field  may  be  a  purely 
local  affair,  just  like  a  gravitational  field,  or,  —  to  use  a 
handier  analogy,  —  like  an  hydraulic  power  development. 
In  this  case  what  we  may  call  the  hydrostatic  field  is 
described  by  the  product  of  hydraulic  head  and  storage 
capacity,  just  as  the  product  of  electric  potential  difference 
and  storage  capacity  describes  the  electrostatic  field. 
Both  fields  contain  potential  energy.  Comparing  water 
and  electricity  in  motion,  the  parallel  between  the  hydro- 
dynamic  and  electrodynamic  field  is  not  so  clear.  Both 
fields  contain  kinetic  energy,  but  the  dynamical  expression 
Mv2 
— 2~  does  not  appear  to  parallel  the    electrodynamical 

Li  2 
expression  —g-"     That  there  is  an  identity  or  kinship 

between  mass  (M)  and  induction-coefficient  (L),  or 
between  velocity  (v)  and  current  (i)  will  not  be  admitted 
without  evidence. 

It  is  interesting  to  notice  how  far  we  can  push  the 
analogy  between  water  power  and  electric  power  and 
where  the  parallelism  breaks  down.  High  potential 
water,  or  electricity,  at  rest,  causes  a  stress  on  the  dam 
walls  or  insulating  dielectric.  The  conducted  current  of 
water,  or  electricity,  in  motion  develops  mechanical 
energy  at  the  water-wheel  or  electric  motor  in  flowing 
from  the  level  of  high  potential  to  the  level  of  zero 
potential.  The  current  of  water,  or  electricity,  overcomes 
friction  in  traversing  the  pipe,  or  conductor,  and  dissipates 
the  work  in  heat.  But  a  current  of  electricity  flowing 
in  a  conductor  does  not  behave  like  a  current  of  water 
flowing  in  a  pipe  if  its  motion  is  suddenly  arrested.  The 
moving  water  has  momentum  or  mass-velocity  and  the 
sudden  stopping  of  it  will  cause  it  to  exert  a  force,  (mass- 
acceleration),  in  the  direction  of  its  original  motion.  No 
similar  effect  accompanies  the  arrest  of  an  electric  current 
flowing  in  a  conductor.     If  it  did,  the  conductor  would 
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experience  a  forward  thrust,  in  the  direction  of  motion 
of  the  current,  when  the  current  was  arrested. 

Electric  Inertia 

Our  evidence  goes  to  show  that  while  we  can  attribute 
momentum  to  an  electric  current,  its  location  is  outside 
the  conductor  in  the  magnetic  field  of  the  current,  which, 
if  the  current  is  arrested  gives  up  its  kinetic  energy  in 
the  form  of  a  high  pressure  impact  on  the  dielectric, 
which  may  burst  under  the  strain.  The  magnetic  field 
then  has  inertia,  and  this  inertia  exerts  a  counter-force 
against  any  change  in  the  current  which  excites  the  field. 

Developing  this  idea  of  the  magnetic  field  as  the 
inertia  associated  with  the  velocity  of  flow  of  electricity, 
we  may  use  the  picture  of  a  mechanically  driven  belt, 
the  speed  of  which  is  analogous  to  the  intensity  of  the 
electric  current,  driving  a  shaft  on  which  is  a  heavy 
flywheel,  representing  the  field.  Increase  the  speed  of 
the  belt  and  the  kinetic  energy  supplied  will  be  absorbed 
by  the  flywheel,  being  measured  by  the  work  done  in 
overcoming  its  reluctance  to  change  of  speed :  cut  off  the 
supply  of  mechanical  power  and  the  flywheel  will  persist 
in  motion  and  keep  the  belt  running  until  its  store  of 
energy  has  been  worked  out  by  friction  loss  in  the  form 
of.  heat.  This  is  what  happens  when  in  shutting  down 
a  generator,  you  short-circuit  the  field  at  the  same  time 
that  you  open  the  field  switch.  A  current  circulates 
through  field  winding  and  short-circuit  until  the  energy 
stored  in  the  field  has  been  dissipated  in  heat.  "Induc- 
tance" is  the  term  for  the  electric  inertia  of  the  magnetic 
field;  "capacity",  for  the  storage  room  in  the  dielectric 
field. 

Magnetic  and  Dielectric  Fields 

The  relation  between  the  magnetic  field  and  the 
dielectric  field  can  be  pretty  well  represented  by  the 
analogy  of  the  balance-wheel  of  a  watch  and  the  hair- 
spring. Assuming  either  of  these  fields  to  contain  stored 
energy,  energy  of  motion  in  the  first  case,  potential 
energy  in  the  second  case,  there  will  be  a  cyclic  transfer 
of  energy  between  inductance  and  capacity,  as  between 
balance-wheel  and  hair-spring.  In  the  gravitational  field 
the  motion  of  a  simple  pendulum  exhibits  the  same  cyclic 
transfer  of  energy  from  the  potential  to  the  kinetic  field 
and  back  again.  Pressure  is  the  characteristic  of  the 
potential  field;  motion,  or  flow,  of  the  kinetic  field. 

Write  'e'  for  electric  pressure,  T  for  current,  'C  for 
capacity  and  'L'  for  inductance.  Then  V  is  the  variable 
factor  of  the  dielectric  field  'Ce',  and  'i'  is  the  variable 
factor  of  the  magnetic  field  'Li'.  The  development  of 
electric  power  or  flow  of  electric  energy  depending  on 
the  interaction  of  these  two  fields,  their  product  is  propor- 
tional to  the  power  developed.  So  we  resolve  electric 
power,  T\  into  two  factors  'e'  and  T,  which  are  propor- 
tional respectively  to  the  two  components  of  the  electric 
field,  the  dielectric  (Ce),  and  the  magnetic  (Li). 

Alternating  Current  Power 

"Power  =  volts  X  amperes, "is  true  at  any  instant  of 
the  energy  supplied  to  an  electric  circuit.  The  integration 
of  this  product  over  a  definite  period  of  time  will  truly 
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Figure  No.  1 : — Analysis  of  Power  Curve 

express  the  energy  supplied  and  the  time-base  average 
of  this  energy  will  be  the  average  power  supplied.  But 
the  product  of  the  equivalent  direct  current  values  of 
voltage  and  current  will  not  necessarily  express  the 
average  power. 

Consider  a  sine  wave  alternating  current  and  voltage, 
of  definite  frequency.  If  the  voltage  leads  the  current 
by  a  quarter  cycle,  the  power  curve,  the  ordinates  of 
which  are  the  products  of  the  co-existent  instantaneous 
values  of  volts  and  amperes,  will  be  a  sine  wave  of  double 
frequency,  and  the  total  energy  supplied  to  the  circuit 
in  a  cycle,  being  the  sum  of  equal  positive  and  negative 
blocks  of  energy,  will  be  nil.  On  the  other  hand  if  the 
volts  and  amperes  are  in  phase,  the  power  curve  will 
have  only  positive  ordinates,  and  the  product  of  metered 
volts  and  amperes  will  agree  with  the  watt-meter  reading. 

These  then  are  our  limiting  conditions;  if  the  current 
wave  is  in-phase  with  the  voltage  wave: — power  =  volts 
X  amperes.  If  the  current  wave  is  in  quadrature,  that 
is  a  quarter  cycle  before  or  behind  the  voltage  wave: — 
power  =  0.  But  in  no  case  can  the  power  be  greater 
than  the  volt-amperes. 

Now  if  the  current  wave  is  in  any  intermediate 
phase  between  these  two  positions  how  do  we  get  our 
power?  We  use  the  mathematical  fact  that  you  can 
shift  the  phase  of  a  sine  wave  by  adding  or  subtracting 
another  sine  wave  of  the  same  frequency.  That  is  to 
say  we  decompose  our  sine  wave  of  current  into  two 
waves,  one  of  which  is  in  phase  with  the  voltage  and 
one  in  quadrature. 

As  has  been  shown,  in  measuring  the  power  supplied 
to  our  circuit  we  can  disregard  the  component  current 
wave  which  is  in  quadrature  with  the  voltage.  With 
regard  to  the  current  wave  that  is  in  phase  with  the 
voltage  we  now  require  both  current  and  voltage  wave 
translated  into  an  intelligible  form  for  measurement. 
This  is  found  by  comparing  the  heating  effect  of  an 


January,  1923 


THE    ENGINEERING    JOURNAL 


alternating  current  with  that  of  a  direct  current.  Suppose 
we  have  an  alternating  current  flowing  in  a  circuit 
absolutely  free  from  inductance,  and  of  constant  resistance, 
the  rate  of  heating  at  any  moment  will  be  proportional 
to  the  square  of  the  current.  The  mean  rate  of  heating 
during  one  cycle  will  be  proportionate  to  the  mean 
square  of  the  current,  and  the  square  root  of  this  quantity 
will  be  the  equivalent  direct  current.  As  E  =  R.  I., 
the  same  thing  applies  to  an  alternating  sine  wave  voltage. 
So  in  alternating  current  measurements  E  =  R.M.S., 
volts  and  I  =  R.M.S.,  amperes,  and  we  use  D.C.,  for 
calibrating  our  A.C.,  standard  instruments. 

In  alternating  current  practice  we  are  dealing  with 
R.M.S.,  volts  and  amperes  in  most  of  the  commercial 
applications  of  electric  power,  and  the  natural  tendency 
is  to  lose  sight  of  its  physical  characteristics.  The 
maximum  applied  voltage,  on  which  the  break-down 
of  a  cable  or  arrester  may  depend,  is  root  two  times  the 
R.M.S.,  volts.  The  maximum  amperes,  on  the  field  of 
which  depends  the  magnitude  of  the  impact  on  the 
dielectric  when  the  current  is  interrupted,  is  root  two 
times  the  R.M.S.,  amperes.  Also  by  reducing  our 
current  and  voltage  waves  to  their  R.M.S.,  values,  that 
is  straight  lines,  we  lose  sight  of  their  phase  relationship, 
and  have  to  introduce  a  factor  to  give  us  the  ratio  between 
in-phase  amperes  and  total  amperes,  that  is  between  power, 
(watts),  and  volt  amperes  in  R.M.S.,  values.  This  ratio 
is  our  Power  Factor.  By  referring  the  total  current-wave, 
component  current  waves  and  voltage  wave  back  to  the 
time  circle  from  which  they  are  derived,  it  is  seen  that 
the  value  of  the  power  factor  is  the  cosine  of  the  angle 
of  difference  of  phase  between  total  current  and  voltage. 

Development  of  the  Circle  Diagram 

It  will  be  as  well  now  to  consider  in  detail  our  time 
circle  diagram,  and  the  derived  waves  of  voltage  and 
current,  which  make  up  the  picture  of  conditions  in  our 
circuit. 

We  will  assume  that  a  power  company  is  supplying 
alternating  current  power  over  a  private  transmission 
line  to  a  town  a  few  miles  away  and  that  the  town  is 
using  this  power  for  public  and  domestic  lighting  and 
for  industrial  motors.  It  is  a  single-phase  supply  and 
the  motors  are  induction  motors.    The  power  company 


Figure  No.  2:— Development  of  Circle  Diagram 


meter  the  supply  at  their  switchboard,  that  is  practically 
speaking  at  the  generator  terminals.  They  generate  at 
4,000  volts,  and  the  power  demand  of  the  town  is  determ- 
ined by  the  watt-meter,  but  the  charge  for  this  power 
is  on  a  sliding  scale  dependant  on  peak  load  power  factor. 

Suppose  that  at  peak  load  we  obtain  the  following 
readings:  —  kilowatts  400,  volts  4,000,  amperes  125.  The 
frequency  is  60  cycles  per  second.  We  will  make  a 
diagram  to  show  what  is  happening  during  one  cycle, 
that  is  l/60th  of  a  second. 

Our  instruments  read  in  R.M.S.,  volts  and  amperes, 
so  the  maximum  volts  Vm.,  during  the  cycle  are  4,000 
root  two,  and  the  maximum  amperes  Im.,  125  X  root 
two.  Draw  a  circle  with  radius  Vm.,  and  show  the 
voltage  vector  in  any  position  OVm.  The  radius  vector 
OVm.,  rotating  counter-clockwise,  makes  a  complete 
revolution  or  cycle  in  l/60th  of  a  second.  The  radius 
vector  OIm.,does  the  same.  To  find  the  relative  posi- 
tion, (in  time),  of  the  voltage  and  current  vectors,  we 
need  to  derive  our  power  factor.  The  kilowatt  is  1,000 
watts:  the  kilovolt  is  1,000  volts. 

Our  observed  data  were:  —  kilowatts  400  =  power; 
kilovolts   4;   amperes    125.    Therefore   kilovolt-amperes 

500  =  kv.a.    By  definition,  power  factor  =  t- —  =ftjt: 

kv.a.     500 

=  0.8.  This  is  the  cosine  of  the  angle  between  the 
current  vector  and  the  voltage  vector.  It  is  also  the 
ratio  of  in-phase  current  to  total  current,  and  the  quadrature 
component  of  current  being  at  right  angles  to  the  in-phase 
current  we  have  a  right  angled  current  triangle  of  which 
we  know  that; — (in-phase  current)2  +  (quadrature  cur- 
rent)2 =   (total  current)2 

In-phase  current  =  0.8  X  total  current  =  0.8  X 
125  =  100;  (quadrature  current)2  =  1252— 1002=  (125+ 
100)  (125— 100)  =  225  X  25;  therefore  quadrature 
current  =  75. 

So  we  have,  total  current  125  amperes;  in-phase 
component  100  amperes;  quadrature  component  75 
amperes;  showing  that  the  ratio  of  the  sides  of  our  right 
angled  current  triangle  is  5:4:3. 

Lay  off  4  from  the  centre  to  any  scale  along  the 
voltage  vector  to  show  the  in-phase  current.  Lay  off  3 
from  the  centre  to  same  scale  lagging  90  degrees  behind 
the  voltage  vector,  to  show  the  quadrature  current. 
Complete  the  rectangle  contained  between  these  lines 
and  draw  the  diagonal  from  the  centre  of  the  circle. 
The  total  current  has  now  its  correct  phase  relation  to 
the  line  voltage  in  accordance  with  the  data  obtained. 

We  can  now  describe  the  circles  to  represent  the 
travel  of  these  four  radius  vectors  in  their  time  circles, 
a  complete  revolution  in  each  case  representing  the  same 
duration  of  time,  that  is  l/60th  of  a  second,  so  that  their 
phase  relationship  is  unchanged. 

Starting  from  the  moment  when  the  voltage  vector 
is  horizontal,  pointing  to  the  right,  we  next  plot  rectan- 
gular co-ordinate  sine  waves,  the  ordinates  being  the 
projections  of  the  moving  vectors  on  the  vertical  diameter 
of  the  time  circles,  and  the  abscissae  proportionate  to 
the  fraction  of  the  circumference  separating  their  in- 
stantaneous position  from  the  time  zero,  where  the 
voltage  vector  started. 
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The  Wattless  Paradox 

Now  what  makes  the  line  current  lag  ?  We  have 
analyzed  the  line  current,  125  amperes,  into  two  com- 
ponents, one  of  which,  100  amperes,  the  power  com- 
ponent, is  collaborating  100  per  cent  with  the  voltage, 
and  the  other  75  amperes,  the  "wattless"  component, 
appears  to  be  doing  nothing.  The  power  component  is 
I.  cos  X  =  100  amperes;  the  wattless  component  is  I.  sine 
X  =  75  amperes;  and  the  total  power  =  V.I.  cos  X  plus 
V.I.  sine  X  =  400  k.w.  plus  0. 

The  town  is  getting  400  kilowatts  of  power  from 
the  power  company,  plus  'nothing',  yet  this  nothing 
appears  to  be  something  and  the  company  grades  its 
charge  for  power  in  accordance  with  the  size  of  the 
expression  V.I.  sine  X.  It  appears  that  V.I.  sine  X  =  0, 
is  a  camouflage,  for  I.  sine  X  is  75 amperes  and  Vis 4  kilo- 
volts.  The  truth  is  that  in  this  V.I.  sine  X  component 
we  have  separated  out  a  term  which  arises  from  the 
flywheel  effect  of  our  current  propagation. 

As  power  current  decreases  with  falling  voltage,  the 
flywheel  effect,  that  is  the  magnetic  field,  produces  a 
current  opposing  the  power  current  and  returns  energy 
to  the  prime  mover.  Look  at  the  two  curves,  power 
current  and  wattless  current  and  you  can  see  it  happen- 
ing. If  there  is  any  storage  capacity  in  the  circuit  fed, 
the  flywheel  energy  which  is  being  returned  will  first  fill 
up  this  capacity,  like  a  surge  tank,  and  the  balance  of 
the  flywheel  energy  will  flow  back  into  the  prime  mover 
till  the  flywheel  is  at  rest,  that  is  the  magnetic  field  of 
the  fed  circuit  is  zero.  In  the  first  half  cycle  the  fly- 
wheel is  run  up  to  full  speed  ahead,  and  returns  to  rest, 
in  the  second  half  cycle  it  is  run  up  to  full  speed  astern 
and  returns  to  rest. 

Storage  capacity  of  the  circuit  has  been  mentioned 
above.  It  is  clear  that  if  the  storage  capacity  of  the 
circuit  is  sufficient  the  flywheel  energy  of  the  magnetic 
field  will  be  taken  up  entirely  into  storage,  while  the  in- 
phase  current  is  falling  with  the  line  voltage  from  its  max- 
imum value  to  zero.  In  that  case  we  shall  have  a  component 
current  OC  in  the  circuit,  equal  and  opposite  to  the 
90  degrees  lagging  "wattless"  current.  That  is  to  say 
we  shall  have  a  wattless  leading  current  with  a  wave 
as  indicated  faintly  on  the  diagram. 

Defining  our  component  currents  with  reference  to 
the  applied  voltage  of  our  circuit,  the  "working  or  power 
current"  is  that  component  of  the  total  current  which 
is  in-phase  with  the  voltage;  the  "magnetizing  current" 
is  that  component  of  the  total  current  which  is  in  quadra- 
ture with  the  voltage  and  lags  behind  it;  the  "capacity 
current"  is  that  component  of  the  total  current  which 
is  in  quadrature  with  the  voltage  and  ahead  of  it.  "Watt- 
less current"  is  in  quadrature  with  the  applied  voltage 
but  may  be  either  lagging  or  leading,  so  it  may  mean 
either  magnetizing  or  capacity  current. 

The  Energy  Balance  Sheet 

In  the  supply  to  the  town,  which  we  are  considering, 
the  wattless  component  of  current  derived  from  our  meter 
readings  is  the  net  total  of  all  the  storage  capacity  and 
fl  wheel  effect  currents,  and  it  is  general  experience  that 
this  net  total  lags,  though  special  measures  may  be 
taken  to  provide  an  excess  of  storage  or  a  local  supply 
of  magnetizing  energy. 


Now,  this  transfer  of  energy  to  and  fro  between 
generator  and  magnetic  field,  this  oscillation  of  magnetiz- 
ing current,  does  not  occur  without  loss  of  energy,  but 
the  amount  of  energy  in  transit  as  shown  by  the  wattless 
current  power  wave  is  not  impaired  thereby,  for  any 
true  loss  of  energy  is  bound  by  definition  to  appear  in 
the  power  component  of  the  current  wave.  So  the 
resistance  loss  (I.  sine  X)2r.;  (r)  being  the  total 
ohmic  resistance  of  our  town  circuit  starting  from  the 
generator  terminals;  is  a  part  of  V.I. cos  X;  the  hysteresis 
and  eddy  current  losses,  wherever  iron  forms  a  part  of 
any  magnetic  circuit  involved,  are  also  a  part  of  V.I. 
cos  X.  In  fact  in  separating  out  our  V.I.  sine  X  we  are 
separating  out  mathematically  something  that  physically 
speaking  it  is  quite  impossible  to  isolate.  It  is  equally 
true  that  we  cannot  isolate  V.I.  cos  X  physically. 

For  example,  in  order  to  physically  isolate  the  mag- 
netizing current  of  an  induction  motor,  we  should  have  to 
build  it  of  perfectly  insulated  iron,  the  molecules  of 
which  could  be  displaced  on  their  axes  without  any 
attendant  friction  loss,  and  we  should  have  to  wind 
the  field  with  wire  having  no  resistance.  Then  with 
the  rotor  winding  open-circuited  we  could  read  magnetiz- 
ing current  with  an  ammeter  and  our  wattmeter  would 
read  zero. 

It  is  just  as  impossible  in  an  alternating  current 
circuit  to  eliminate  magnetizing  current  from  our  current 
measurements,  for  the  current,  and  with  it  the  energy 
contained  in  the  attendant  magnetic  field,  is  varying  all 
the  time  no  matter  whether  the  field  is  spread  out  into 
space  or  concentrated  in  and  around  an  iron  circuit. 

Any  item  of  magnetizing  current  then  carries 
inseparably  associated  with  it  a  component  of  work- 
ing current,  which  is  in-phase  with  the  voltage,  and 
every  item  of  working  current  carries  with  it  a  mag- 
netizing current  component  and  a  capacity  current 
component,  which  are  in  quadrature  with  it,  the 
former  lagging,  the  latter  leading,  and  only  the 
vector  sum  of  these  components  can  be  measured 
as  current  demand.  So,  though  in  the  case  of  our  town 
supply  we  can  obtain  the  total  magnetizing  current — often 
called  the  reactive  current — by  mathematical  analysis, 
we  can't  read  it  on  an  ammeter. 

In  the  case  of  3-phase  power  supply,  metered  with 
a  two  element  polyphase  wattmeter,  it  is  true  that  by 
grouping  (a)  phase  current  with  (b)  phase  voltage,  and 
(b)  phase  current  with  (a)  phase  voltage,  we  can  get  a 
reading  proportionate  to  V.I.  sin  X,  or  "reactive  kv.a.", 
in  current  terminology.  But  our  instrument  readings  are 
really  proportional  all  the  time  to  the  product  of  two 
currents  in-phase  with  one  another,  that  is  to  say,  to 
IT"  multiplied  by  the  cosine  of  the  included  phase  angle. 
To  read  kv.a.,  with  a  wattmeter  we  have  to  juggle  with 
the  instrument,  so  that  we  energize  it  with  watts  propor- 
tionate to  the  kv.a.,  we  are  trying  to  measure. 

Now  what  do  we  know  in  detail  about  this  75  amperes 
of  wattless  current  in  our  circuit?  It  is  the  net  total 
of  the  magnetizing  currents  and  capacity  currents,  these 
two  being  opposite  in  sign  at  any  moment.  Magnetizing 
current  is  demanded  by  the  induction  motor  fields,  the 
transformer-fields,  the  transmission  line,  the  distribution 
lines  in  that  order  of  importance,  and  lastly  but  least 
of  all  by  lighting  and  heating  appliances.    Capacity- 
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current  is  demanded  principally  by  the  transmission 
line,  and  therefore,  in  the  case  of  a  short  line  of  moderate 
voltage,  such  as  we  have  supposed,  will  be  insignificant. 

Solution  of  the  Problem 

Let  us  stand  for  a  moment  in  the  position  of  technical 
adviser  to  our  town,  which  is  using  up  in  connected  useful 
load  and  in  waste  heat  of  various  origins  400  k.w.,  and 
is  being  penalized  by  the  power  company  for  drawing 
500  kv.a.  to  do  this.  Say  their  line  was  built  to  give 
them  a  five  per  cent  drop  of  voltage  with  100  amperes. 
They  are  taking  125  amperes,  so  their  drop  of  voltage 
is  6.25  per  cent  plus  a  small  extra  reactive  drop.  Their 
distributing  lines  will  also  contribute  an  additional 
ohmic  and  reactive  drop.  In  fact  they  are  using  up  a 
portion  of  the  spare  power-capacity  of  their  system  and 
getting  nothing  for  it,  and  paying  the  power  company 
good  money  for  the  privilege  of  doing  so. 


Static  Condenser — Frame  of  Units 

The  power  company  is  perfectly  correct  in  the  matter, 
for  the  capacity  of  their  generators  is  limited  by  their 
maximum  rate  of  heat  dissipation  and  the  heat  to  be 
dissipated  depends  mainly  on  the  square  of  the  current 
they  deliver,  irrespective  of  the  power  it  represents.  What 
is  the  remedy  ?  It  is  a  remedy  which,  under  pressure  from 
the  power  companies,  who  were  the  first  to  feel  the  pinch, 
most  large  users  of  industrial  power  are  now  applying. 
But  it  is  applicable  and  should  be  applied  to  the  small 
users  also.     The  induction  motor  is  the  sinner. 

Take  for  example  a  35-h.p.,  600-r.p.m.,  550-volt, 
60-cycle,  3-phase  induction  motor.  At  29  h.p.,  load  its 
working  current  is,  (in  equivalent  single-phase  quantities), 
44  amperes,  magnetizing  current  31.2,  total  current  54.4, 
power    factor    0.81.     The    lower    the    frequency,    or- 


frequency  being  fixed  —  the  slower  the  synchronous 
speed  of  your  induction  motor,  the  larger  the  volume  of 
magnetic  material  to  be  magnetized,  and  consequently 
the  larger  will  be  your  magnetizing  current  for  the  same 
powered  motor.  Other  things  being  equal,  length  of 
air  gap  will  be  the  important  factor  to  watch. 

In  the  example  cited,  if  we  can  supply  this  31.2 
amperes  of  magnetizing  current,  right  at  the  motor,  the 
power  line  will  have  to  supply  only  working  current, 
in-phase  current,  to  that  motor  and  to  the  local  generator 
or  storage,  which  looks  after  the  supply  of  magnetizing 
current,  to  make  up  any  heat  losses  that  mechanically 
or  electrically  may  be  entailed. 

Earlier  in  this  paper,  an  inductance  having  a  capacity 
bridged  across  it  was  compared  to  the  balance-wheel  of  a 
watch  with  hair- spring  control.  Energize  such  a  system 
with  half  a  cycle  of  alternating  current,  and  if  inductance 
and  capacity  are  balanced  and  there  is  no  resistance  in 
the  circuit,  and  no  leakage,  the  oscillation  of  energy 
between  inductance  and  capacity  will  continue  eternally 
at  the  imposed  natural  frequency  and  amplitude. 
So  by  installing  a  condenser  of  sufficient  capacity  as  a 
shunt  to  the  motor  terminals  we  can  store  the  energy 
of  the  motor  field,  instead  of  allowing  it  to  occupy 
valuable  space  in  distribution  lines,  transformers,  tran- 
smission lines  and  the  power  company's  generators  with 
idle  current.  This  then  would  be  the  line  of  our  advice 
to  the  town  with  a  400  k.w.,  power  demand. 

As  the  power  users  in  such  a  town  would  probably 
be  scattered  over  a  considerable  area,  with  no  very 
large  demand  from  any  one  motor  or  group  of  motors, 
installation  of  a  static  condenser  of  suitable  capacity 
for  each  motor  or  group  of  motors,  on  the  consumer's 
premises,  would  meet  the  case  if  the  cost  per  kv.a.  is 
reasonable  and  the  apparatus  reliable. 

Static  Condensers 

The  static  condenser  is  built  up  of  a  number  of  units, 
generally  100,  assembled  on  a  suitable  frame.  Each 
unit  is  built  up  of  sheets  of  tinfoil  interleaved  with  paper. 
The  required  number  of  frames  for  a  given  circuit  is 
fitted  in  a  tank,  which  has  very  much  the  appearance  of 
a  static  transformer  tank.  Three-phase  condensers  are 
connected  in  delta,  and  shunted  across  the  mains  through 
a  control  switch.  The  frames  of  units  are  immersed  in 
oil,  and  a  great  deal  of  the  assembly  work  in  the  factory 
has  to  be  done  under  oil.  The  reliability  of  the  condenser 
depends  very  largely  on  the  exclusion  of  moisture,  and 
any  breakdowns  recorded  seem  to  have  been  due  to  the 
presence  of  moisture  in  the  oil,  either  before  or  after 
putting  into  operation. 

The  capacity  in  microfarads  required  to  take  up  the 

energy  of  magnetisation  is  calculated  from  the  formula: 

R   kv  a    X  109 

microfarads   = 0  *  ',ro where  n  is  frequencv 

<snX  V2 

and  V,  voltage. 

The  efficiency  of  these  condensers  is  very  high,  that 
is  to  say  they  waste  extraordinarily  little  energy  in  heat, 
In  figure  No.,  —  is  shown  a  power  factor  curve  with  a  factor 
varying  0.0014  to  0.0019,  that  is  0.14  to  0.19  per  rent .  over 
a  range  of  temperature  from  70  degrees  to  165  degrees, 
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Tank  Type  of  Static  Condenser 

and  the  makers  state  that  the  losses  at  ordinary  fre- 
quencies and  temperatures  never  exceed  ^2  of  1  per  cent. 
Temperature  rise  under  working  conditions  does  not 
exceed  30  degrees  F.  Nevertheless  it  is  of  interest  to  note 
that  it  was  found  necessary  to  provide  ventilation  or 
circulation  spaces  in  the  unit. 

The  control  apparatus  of  the  condenser  consists  of 
an  oil  break  switch  with  no-volt  and  overload  release, 
and  fitted  with  auxiliary  contacts  and  resistances  to 
short-circuit  the  condenser  when  the  switch  is  open, 
so  that  it  can  be  handled  without  fear  of  shock.  For 
small  motor  loads  a  handy  wooden-box  type  condenser 
is  built. 

Static  condensers  then  deserve  consideration,  par- 
ticularly when  they  are  made  an  integral  part  of  the 
equipment  of  an  induction  motor.  The  cost  will  be 
found  in  no  way  prohibitive,  and  the  space  occupied  is 
insignificant. 

Phase  Advancers 

The  supply  of  magnetizing  current  to  large  induction 
motors  with  wound  rotors  can  also  be  handled  in  another 
way,  by  supplying  excitation  current  to  the  rotor  circuit. 
The  exciter  is  belted  to  the  motor,  or  its  line  shaft,  and 
looks  very  much  like  a  D.C.,  generator,  but  the  stator, 
though  laminated,  is  a  smooth  tunnel  and  carries  no 
winding,  the  field  being  supplied  by  the  induction  motor 
rotor  current,  which  has  to  be  carried  by  the  commutator. 
This  means  a  long  commutator.  In  the  July  number  of 
the  "Electric  Journal"  F.  S.  Wheeler,  general  engineer  of 
the  Westinghouse  Company,  has  written  an  account  of  this 
machine  which  is  called  a  "phase  advancer".  The  rotor 
current  of  an  induction  motor  has  a  frequency  proportional 
to  the  slip,  so  the  armature  of  the  phase  advancer  is  being 


driven  in  a  slowly  rotating  field,  and  at  the  right  speed 
will  generate  enough  voltage  to  circulate  wattless  current 
though  the  rotor  circuit,  replacing  the  demand  on  the 
line  for  magnetizing  current.  About  one  per  cent  of  the 
motor  rating  is  required  to  do  this. 

This  method  of  handling  the  induction  motor 
problem  is  ingenious,  but  does  not  appeal  to  the  writer 
strongly;  as  other  things  being  equal,  cost,  reliability, 
space,  etc.,  stationary  apparatus  is  preferable  to  running 
machinery. 

Synchronous  Condensers 

The  third  method  of  supplying  quadrature  current 
is  the  one  best  known  and  most  used  in  America.  The 
synchronous  motor  has  a  rotor  field  with  salient  poles, 
which  is  separately  excited  with  D.C.,  and  is  rotated 
mechanically  up  to  the  speed  at  which  it  can  "clutch"  in 
with  the  rotating  field  of  the  stator  current.  Then  by 
increasing  the  field  excitation,  quadrature  leading  current, 
up  to  the  capacity  of  the  stator  winding,  can  be  delivered 
to  the  line  with  a  power  loss  of  about  4  per  cent  of  the 
nominal  kv.a. 

There  are  several  reasons  why  the  synchronous 
condenser  has  been  favourably  received.  The  power  com- 
panies did  not  start  the  war  against  low  power  factor 
early  enough.  By  the  time  they  started  campaigning, 
it  looked  as  if  results  would  be  obtained  quickest 
by  going  after  the  large  consumers.  For  a  large 
power  user  with  a  variable  motor  load  —  with  say 
twice  as  many  motors  installed  as  he  ever  uses  at  a 
time  —  purchase  of  one  variable  synchronous  condenser 
looks  better  than  installing  a  crowd  of  small  static  con- 
densers. Also  the  synchronous  condenser  was  employed 
by  the  power  companies  themselves  in  their  substations 
to  recover  lost  station  capacity,  and  they  did  their  best 
to  familiarize  their  customers  with  the  synchronous 
motor.  They  created  a  popular  demand  for  synchronous 
motors,  which  naturally  was  encouraged  by  the  manu- 


Phase  Advancer  Assembled 
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facturers  with  a  flow  of  suitable  literature  on  the  double 
service  that  a  synchronous  motor  can  perform — namely 
doing  its  duty  as  a  purveyor  of  mechanical  energy, 
while  circulating  the  idle  current  for  induction  motor 
fields. 


Phase  Advancer  Exploded 

The  most  progressive  move  yet  made  by  any  power 
company  is  the  institution  of  special  power  rates  for 
customers  who  will  guarantee  90  per  cent  leading  power 
factor.  In  consequence,  manufacturers  are  offering  to 
supply  motors  designed  for  80  per  cent  leading  power  factor 
as  standard  mill  motors  for  any  constant  speed  drives. 
By  means  of  a  magnetic  clutch,  the  drive  can  be  speeded- 
up  independently  of  the  motor  which  can  run  for  leading 
current  supply  alone  or  for  both  purposes. 


Conclusions 

The  induction  motor  has  a  number  of  delightful 
qualities,  which  make  it  a  popular  favorite  among  indi- 
vidual power  users,  and  which  ensures  a  permanent 
place  for  it  in  industry,  but  the  synchronous  motor 
plus  magnetic  clutch  will  in  time  deservedly  recapture 
a  number  of  drives,  which  superior  starting  torque  alone 
gave  to  the  induction  motor. 

It  is  quite  imaginable  that  a  time  may  come  when 
leading  power  factor  will  be  penalized  as  well  as  lagging 
power  factor,  and  a  customer  will  be  held  down  to  100 
per  cent  power  factor  with  a  tolerance  of  5  per  cent  lag 
or  lead. 

Long  high-tension  power  lines  have  their  leading 
current  problems  at  present,  so  super-power  stations  of 
the  future  may  require  at  certain  points  of  their  network 
lagging  kv.a.,  demands  to  help  their  voltage  regulation. 

But  the  kernel  of  the  matter  is  this.  It  is  to  the 
interest  of  each  power  user  to  keep  his  power  factor  as 
near  unity  as  possible.  Further  the  more  narrowly  he 
can  localize  his  wattless  current  circuit,  the  better  for 
him.  If  he  operates  a  source  of  leading  current  in  a 
substation  from  which  extensive  power  feeders  run  to 
different  departments  of  his  plant,  he  is  not  saving  his 
local  feeders  at  all,  but  only  his  power  bill.  By  locating 
a  static  condenser  at  each  motor  he  will  achieve  the 
maximum  economy  and  best  voltage  regulation;  by 
installing  departmental  condensers  at  central  points  he 
will  make  a  pretty  good  compromise,  and  many  of  these 
condensers  can  be  in  the  form  of  80  per  cent  leading 
synchronous  motors  assigned  to  mechanical  duties  in  the 
various  departments. 


The  Inspection  of  Ferrous  Materials 

A  System  of  Inspection,  with  Methods  of  Testing  for  Various  Defects 

E.  A.  Allcut, 
Associate  Professor  of  Thermodynamics,  University  of  Toronto. 

Paper  read  before  the  Toronto  Branch,  The  Engineering  Institute  of  Canada,  November  16th,  1922 


It  was  the  author's  original  intention  in  this  paper 
to  deal  with  the  inspection  of  materials  generally,  but 
on  collecting  together  the  necessary  materials,  he  found 
that  the  time  of  three  or  four  lectures  would  be  required 
to  cover  the  ground  satisfactorily,  and  therefore  decided 
to  limit  his  remarks  to  ferrous  materials,  which,  undoubt- 
edly, are  the  most  important  materials  met  with  in 
engineering  practice.  The  handling,  transportation,  in- 
spection and  machining  of  the  various  forms  of  iron  and 
steel  are  of  importance  in  most  branches  of  engineering 
science,  but  the  relative  values  of  these  factors  vary 
according  to  the  particular  kind  of  engineering  under 
consideration.  In  aeronautical  work,  for  instance,  the 
factor  of  safety  is  usually  so  small,  and  the  risks  and 
consequences  of  failure  so  great  that  inspection  must  be 


much  more  severe  than  it  need  be  in  automobile  manu- 
facture, and  the  latter,  in  its  turn,  demands  greater 
severity  than  general  engineering  practice.  The  follow- 
ing discussion  therefore,  must  be  viewed  as  an  outline 
only,  and  the  various  details  will  require  modification 
according  to  the  kind  of  engineering  work  to  which  they 
are  applied.  It  cannot  be  stated  too  often  that  any 
organization  is  worth  only  what  it  saves,  and  it  is  useless 
and  wasteful  to  instal  an  elaborate  system  unless  this  is 
absolutely  necessitated  by  conditions  either  of  economy 
or  safety. 

For  the  purpose  of  this  paper,  ferrous  materials  may 
be  divided  roughly  into  four  classes:  —  (1)  Rolled  section- 
such  as  bars,  billets  and  sheets;  (2)  tubes  and  drawn 
sections;  (3)  forgings;  (4)  castings. 
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Storage  and  Handling  Proceedure  at  Works  important 
to  Inspection  System 

In  all  cases  the  storage  and  handling  procedure  in 
connection  with  the  raw  materials  received  at  the  works, 
is  of  vital  importance  to  the  inspection  system,  as  it  is 
essential  that  the  material  shall  be  readily  identifiable 
from  the  start,  otherwise  elements  of  uncertainty  will 
creep  in  and  may  lead  to  serious  results.  The  author 
has  in  mind  a  number  of  crankshafts  in  connection  with 
which  identification  was  incomplete,  and  when  the  shafts 
were  found  to  be  faulty,  their  identity  was  repudiated 
by  the  supplying  firm.  The  matter  was  only  settled  by 
arbitration,  after  much  loss  of  time  and  money  that  could 
have  been  avoided  by  a  suitable  and  simple  system  of 
identification  at  the  start.  Such  a  system  usually  pays 
for  itself  in  the  avoidance  of  such  troubles,  as,  even  if 
material  of  a  particular  kind  is  all  supplied  by  one  maker, 
it  is  not  always  easy  to  prove  this  in  case  of  dispute. 

The  best  practice  is  to  put  the  material  into  "bond" 
immediately  after  receipt.  For  this  procedure  to  be 
satisfactory,  the  bond  must  be  under  the  control  of  the 
inspection  department,  and  no  other  department  must  be 
permitted  to  withdraw  material  from  it  without  the 
written  consent  of  the  chief  inspector.  In  cases  where 
it  is  essential  that  the  material  should  pass  into  produc- 
tion without  delay,  a  system  of  provisional  release  notes 
may  be  instituted,  the  provisional  note  to  be  followed  by 
the  final  release  note  after  the  necessary  tests  have  been 
made.  If  this  is  not  rigidly  adhered  to,  the  bonding 
system  will  be  a  failure.  Care  must  be  taken  to  follow  up 
any  material  provisionally  released,  so  that  it  may  be 
withdrawn  from  circulation  in  case  the  tests  are  unsatis- 
factory. Naturally,  the  chief  inspector  will  use  his  own 
discretion  by  releasing  in  this  way  only  those  brands  of 
material  found  by  previous  experience  to  be  generally 
satisfactory.  The  time  during  which  the  material  is 
lying  dormant  in  the  bond  need  not  be  wasted,  however, 
as  it  may  be  utilized  for  surface  examination  or  other 
operations.  For  instance,  bars  and  billets  must  be 
examined  for  slag  seams,  piping,  straightness,  dimen- 
sional accuracy,  etc. 

Defects  for  which  Rolled  Sections  must  be  examined 

"Slag  seams"  often  appear  as  very  fine  lines  on  the 
surface  of  the  bars  or  billets  and,  if  the  material  has 
to  be  used  subsequently  for  drop  forging,  it  is  advisable 
to  grind  or  file  a  notch  in  the  surface  to  determine  the 
depth  of  the  seams.  It  should  be  remarked  that,  in 
forging,  such  defects  frequently  work  into  the  finished 
product  to  such  an  extent  that,  although  the  original 
seam  may  only  be  one-sixteenth  to  one-eighth  inch  deep, 
it  may  penetrate  one-half  inch  into  the  forging.  Also 
such  defects  are  liable  to  form  starting  places  for  cracks 
during  the  heat  treatment  process.  Seams  are  best 
detected  by  examining  the  ends  of  a  sheared  billet,  as 
they  open  out  near  the  sheared  area. 

"Piping"  is  a  flaw  extending  up  the  centre  of  the 
bar,  and  is  caused  by  insufficient  cropping  of  the  top  of 
the  ingot  before  rolling.  This  defect  is  not  necessarily 
fatal  but  it  may  cause  considerable  trouble  by  working 
into  an  important  section  of  the  finished  article. 


Cold  drawn,  or  rolled  bars  for  automatic  machine 
work  should  be  reasonably  straight,  and  true  to  the 
sectional  limits  stated  on  the  order,  otherwise  the  bars 
either  will  not  pass  through  the  collets  of  the  machine, 
or  will  not  be  gripped  tightly  during  machining.  Oval 
sections  are  best  detected  by  means  of  a  gap  gauge, 
but  as  this  can  only  be  used  at  a  few  points  along  the 
bars,  it  is  advisable  to  pass  a  ring  gauge  along  the  bars 
to  indicate  any  local  variations  in  section.  Hot  rolled 
bars  or  billets  used  for  drop  forging  work  must  also  be 
checked  for  sectional  dimensions  as  they  are  frequently 
cut  to  given  lengths,  and  if  too  small  or  too  large  may 
fail  to  fill,  or  may  split  the  dies.  As  the  latter  are  ex- 
pensive, and  take  a  long  time  to  produce,  the  cost  and 
loss  of  production  in  such  cases  may  be  very  serious. 
For  this  reason  it  is  useful  to  install  a  viewer  in  the 
cutting-off  shop,  to  check  the  material  leaving  the 
machines.  Sheets,  when  used  for  press  work,  must  be 
viewed  for  thickness  and  size,  as  variations  in  the  former 
will  give  trouble  in  the  presses,  and  in  the  latter  may 
considerably  reduce  the  number  of  pressings  that  can  be 
made  from  a  given  weight  of  material. 

Protection  from  rust  or  scale  is  also  necessary  for 
bright  bars  or  sheets  and  bad  examples  should  be  returned 
to  the  suppliers  for  free  replacement.  Lamination  is  also 
a  prevalent  trouble  in  the  case  of  sheets  and  plates,  and 
must  be  severely  dealt  with.  Most  suppliers  are 
scrupulous,  and  will  not  knowingly  send  out  defective 
material,  but  the  buying  office,  often  influenced  solely 
by  price,  is  apt  to  purchase  odd  lots  of  steel  of  poor  or 
doubtful  quality.  If  the  inspectors  are  lenient  in  dealing 
with  these,  there  is  no  end  to  the  trouble  experienced 
in  the  shops,  and  in  the  long  run  such  material  is  con- 
siderably more  expensive  than  reliable  steel  bought  from 
reputable  makers.  For  this  reason,  it  is  advisable  to 
brand  each  consignment  with  a  "bond  number",  so  that 
any  troubles  due  to  mixed  consignments  of  steel  may  be 
traced  to  their  origin.  It  may  be  objected  that  the 
tensile  and  impact  tests  should  take  care  of  this,  but  if, 
say,  ten  per  cent  of  medium  carbon  steel  bars  are  present 
in  a  consignment  of  mild  steel,  the  chances  are  nine  to 
one  that  the  test  pieces  will  be  selected  from  mild  steel 
bars,  and  the  others  escape  undetected  until  the  work 
reaches  the  finished  state,  when  the  parts  made  from 
medium  carbon  steel  are  liable  to  smash  themselves  and 
many  other  details  at  the  same  time.  Thus,  not  only 
is  the  material  lost  but  all  the  money  spent  in  machining 
and  handling  it  is  wasted.  In  the  case  of  such  important 
machinery  as  aeroplane  engines  the  consequences  may  be 
still  more  serious. 

Identification  Mark  for  each  Consignment 

It  is  therefore  necessary  to  arrange  the  steel  bond  or 
stores  in  such  a  way  that  mixing  of  steels  is  practically 
impossible.  Every  consignment  must  be  marked  clearly 
with  a  bond  number,  name  of  supplier  and  identification 
symbol.  The  last,  is  best  allocated  by  the  laboratory 
after  the  necessary  tests  and  heat  treatment  have  been 
made.  It  is  advisable  to  apply  to  the  test  piece  the  heat 
treatment  intended  to  be  used  on  the  bulk  of  the  consign- 
ment, and,  after  the  best  treatment  has  been  found,  the 
identification  symbol  can  be  so  arranged  that  it  indicates 
not  only  the  maker  and  brand  of  steel,  but  also  the  heat 
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treatment  necessary  to  obtain  the  best  results;  e.g.  Steel 
BR53  indicates  an  alloy  oil  hardening  steel  supplied  by 
Messrs.  Brown  and  Robinson,  Heat  Treatment  No.  3. 

If  this  symbol  is  transferred  to  the  parts  during 
manufacture  (or  indicated  on  the  "progress  cards" 
accompanying  each  lot),  on  their  arrival  at  the  heat 
treatment  department,  the  foreman  will  refer  to  BR53 
in  his  card  index  and  will  there  have  all  necessary  inform- 
ation regarding  the  heat  treatment  of  that  steel.  Also, 
if  defects  are  observed  in  course  of  machining,  the  faulty 
steel  can  be  picked  out,  and  the  supplier  identified,  so 
that  further  work  on  this  class  of  steel  can  be  stopped 
and  a  further  examination  made  on  the  unmachined 
balance  of  the  order. 


Inspection  of  Tubing 

The  inspection  of  tubes  does  not  present  the  same 
difficulties,  as  they  are  usually  supplied  in  the  finished 
state  as  regards  diameters  and  only  have  to  be  cut  to 
length,  or  other  very  simple  work  done  upon  them. 
Correctness  of  sizes,  and  soundness  of  material  are  the 
two  properties  principally  required.  Cold  drawn  tubes 
can  be  made  correct  to  0.004  inch  up  to  a  diameter  of 
2  inches,  but  this  degree  of  accuracy  is  not  always  specified 
unless  the  tubes  are  to  be  a  press  or  driving  fit  on  some 
other  part.  Soundness  is  best  examined  by  subjecting 
sample  tubes,  (or  all  in  exceptional  cases),  to  an  internal 
water  pressure  test,  but  when  the  tubes  are  required  to  be 
within  narrow  limits  of  diameter,  care  must  be  taken 
that  the  tubes  do  not  expand  under  the  test  pressure. 
In  the  case  of  small  bore  tubes,  it  is  convenient  to  provide 
a  steam  or  air  jet  in  close  proximity  to  the  testing  table 
to  detect  obstructions  in  the  bore.  The  interior  of 
straight  tubes  may  be  visually  examined,  but  with  curved 
tubes  this  is  impossible,  and  the  hydraulic  test  does  not 
indicate  the  presence  of  obstructions.  If  short  lengths, 
(up  to  about  six  feet),  are  being  examined,  it  is  advisable 
to  supply  the  viewer  with  a  machined  cast  iron  table, 
so  that  in  rolling  the  tubes  over  it,  any  want  of  straight- 
ness  will  be  immediately  apparent.  Variations  in  thick- 
ness may  be  detected  by  the  use  of  a  special  micrometer, 
which  should  have  a  deep  gap  to  allow  the  wall  thickness 
to  be  measured  at  some  distance  from  the  cut  ends. 
Ductility,  a  very  important  property  in  many  classes  of 
tube,  may  be  measured  by  means  of  compression,  bulging, 
drifting,  and  flattening  tests. 

The  main  points  to  be  observed  in  drawn  sections 
have  already  been  dealt  with,  but  in  connection  with 
this  class  of  work  it  must  be  remarked  that  the  outer 
layers  of  such  bars  are  deformed  by  cold  working  to  a 
greater  extent  than  the  inner  cores  of  the  sections.  The 
test  piece  used  for  obtaining  the  properties  of  such 
material  is  generally  machined,  so  that  the  test  results 
do  not  take  into  account  the  hard  and  comparatively 
brittle  nature  of  the  outside  surface.  As  screw  threads 
are  frequently  cut  into  this  surface  without  previous 
machining,  the  material  of  which  the  thread  is  composed 
is  liable  to  be  brittle,  and  the  thread  itself  to  strip  under 
shock  or  suddenly  applied  loads.  The  surface  defects 
met  with  in  drawn  sections  are  generally  easy  to  detect 
and  simple  to  deal  with. 


Inspection  of  Forgings  during  Formation 

With  forgings,  particularly  in  the  case  of  drop 
stampings,  it  is  advisable  to  watch  the  process  of  forma- 
tion, as  many  of  the  principal  troubles  met  with  are  due 
to  faulty  heating  and  hammering.  Overheating  and 
burning  are  very  common  troubles  in  the  forge.  In  one 
drop  stamping  shop  these  troubles  were  so  persistent 
that  the  author  found  it  necessary  to  appoint  an  expe- 
rienced forge-man  as  walking  inspector.  His  duties  were 
to  put  a  special  stamp  on  any  forging  deemed  by  him 
to  have  been  forged  at  too  high  a  temperature,  such 
forgings  to  have  special  attention  in  the  cold  viewing 
operation.  After  that,  very  little  trouble  was  exper- 
ienced with  overheated  forgings,  but,  judging  by  the 
number  of  forgings  (sent  in  from  other  firms)  rejected 
for  this  fault,  it  would  pay  to  adopt  this  procedure  in 
all  cases  where  the  quality  of  material  is  important,  or 
where  heat  treatment  operations  are  to  follow. 

The  usual  forging  temperature  is  about  1,100  degrees 
C.  (2,000  degrees  F.)  but  as  the  steel  flows  more  easily 
in  the  dies  and  requires  fewer  blows  at  higher  tem- 
peratures, the  tendency  among  men  paid  by  piecework 
is  to  use  forging  temperatures  as  high  as  possible  to 
reduce  the  time  taken  per  piece.  This  is  a  dangerous 
tendency  in  all  cases,  but  is  particularly  so  with  alloy 
steels,  and  therefore  it  is  advisable  that  men  accustomed 
to  mild  steels,  (which  are  not  so  sensitive  to  overheating 
and  are  usually  worked  at  higher  temperatures),  should 
not  be  changed  over  to  work  on  alloy  steels  without 
considerable  preparation. 

Many  alloy  steels  also  need  to  be  heated  at  a  slower 
rate  than  carbon  steels  and  must  be  well  "soaked"  before 
forging.  Overheated  steels  can  be  recovered  by  heat 
treatment,  but  if  the  steel  is  so  baldy  overheated  as  to 
be  burned,  recovery  is  impossible,  and  the  forgings  must 
be  scrapped.  Frequently,  however,  the  elaborate  and 
expensive  heat  treatment  necessary  for  recovering  over- 
heated forgings  costs  more  than  the  forgings  are  worth, 
and  in  that  case,  the  procedure  is  not  economical.  A  good 
method  of  detecting  overheating  in  a  pile  of  forgings, 
is  to  observe  the  appearance  of  the  "flash"  that  surrounds 
each  drop  stamping.  The  appearance  of  an  overheated 
flash  is  quite  unmistakeable,  but  after  the  flash  has  been 
removed,  the  best  indication  of  overheating  is  given  by 
the  appearance  of  the  forging  after  pickling.  The  sur- 
face of  an  overheated  forging  is  usually  covered  with  a 
network  of  fine  cracks  readily  visible  with  the  aid  of  a 
small  magnifying  lens.  The  latter  is  one  of  the  most 
useful  appliances  that  a  material  inspector  can  have,  as 
it  enables  him  to  differentiate  between  defects  of  various 
kinds,  and  assists  him  in  making  decisions  in  doubtful 
cases. 

Forging  Defects 

The  appearance  of  the  flash  gives  other  useful  inform- 
ation. A  wide  flash  indicates  excessive  material  and 
consequently  waste,  and  "Working  back",  with  the 
probable  formation  of  flaws  in  the  forgings,  is  shewn  by 
a  gap  in  the  flash.  Such  "working  back"  is  generally  din- 
to  incorrect  formation  before  the  material  is  placed  in 
the  dies,  and  this  may  result  also  in  local  failure  to  fill 
the  dies,  or  in  "laps"  such  as  those  appearing  m  round 
sections    when    incorrectly    worked    down    from    lai 
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sections.  Such  an  instance  occurred  a  few  years  ago, 
when  the  author  had  to  reject  a  consignment  of  16,000 
internal  combustion  engine  valves  because  about  70  per 
cent  of  them  had  laps  in  the  stems.  Working  down 
from  a  large  to  a  small  section  is  apt  also  to  cause  un- 
soundness in  the  centre  of  the  section,  unless  very  care- 
fully performed. 

If  a  piece  of  metal  is  cut  from  the  end  of  a  forging 
and  fractured  by  a  sharp  blow,  the  appearance  of  the 
fracture,  whether  crystalline  or  fibrous,  tough  or  brittle, 
will  give  much  useful  information.  This  method  of 
examination  was  adopted  with  great  success  on  aero 
engine  propeller  shaft  forgings  when  insufficient  metal 
was  left  for  taking  tensile  and  impact  tests.  With  an 
experienced  observer  it  is  frequently  unnecessary  to 
take  tensile  tests  on  mild  steel  forgings,  as  a  fracture 
and  brinell  hardness  test  will  give  sufficient  security. 

If  the  operators  are  working  on  a  piecework  or  bonus 
basis,  they  must  be  paid  on  the  number  of  pieces  passed 
as  good  by  the  inspectors.  This  method  prevents  a  good 
deal  of  faulty  work  being  done,  as,  once  bitten  by  stoppage 
of  payment  for  bad  work,  the  men  are  very  careful  not 
to  repeat  the  offence,  and  the  quality  of  the  work  shows 
a  great  improvement.  In  some  cases,  the  principle  of 
payment  according  to  the  number  of  pieces  inspected 
may  be  adopted  for  the  inspectors  themselves.  This 
certainly  improves  the  output  per  man,  but  great  care 
should  be  exercised  in  its  adoption,  otherwise  hasty  and 
inadequate  viewing  is  liable  to  result  and  considerable 
trouble  to  be  caused  at  a  later  stage. 

It  cannot  be  too  strongly  urged  that  all  important 
forgings,  (and  castings),  should  be  pickled  in  dilute 
sulphuric  acid,  or  sand  blasted  before  inspection.  By 
these  means,  the  scale  is  cleaned  off  the  surface,  and 
reveals  defects  that  otherwise  would  be  hidden.  Machin- 
ing is  also  facilitated  by  the  removal  of  the  hard  scale 
which  tends  to  damage  the  tools.  Of  the  two  methods, 
the  author  prefers  pickling  for  forgings,  but  with  this 
method  it  is  necessary  to  remove  the  acid  from  the 
surface  of  the  forgings  by  immersing  them  in  a  soda 
bath,  the  work  then  being  brushed  by  hand  or  machine 
brushes  to  remove  the  loosened  scale.  For  very  important 
work  this  procedure  should  be  repeated  after  heat  treat- 
ment. 

When  the  forging  dies  are  first  put  into  work,  it  is 
advisable  to  make  from  them  lead  "proofs"  that  can  be 
marked  out  and  inspected  dimensionally  before  the  work 
proper  is  started.  This  marking  out  is  an  important 
item  in  the  inspection  organization,  and  must  be  perform- 
ed by  an  experienced  man  who  can  indicate  in  his  sample 
report  any  alterations  required  in  dies  or  patterns  to 
produce  the  necessary  results,  or  to  avoid  difficulties  in 
machining.  The  same  man  is  also  employed  to  inspect 
and  mark  out  sample  castings  made  from  new  patterns 
or  by  a  new  foundry. 

Offset  and  eccentric  forgings  are  due  to  dies  being 
kept  too  long  in  use,  and,  being  progressive  in  their 
nature  can  be  rectified  before  the  forgings  get  too  bad. 
Usually,  however,  the  urge  for  production  is  so  great 
that  no  notice  is  taken  of  warnings,  until  the  inspectors 
begin  to  reject.  The  point  beyond  which  rejection  takes 
place  is  decided  by  the  failure  of  forgings  to  "clean  up" 
in  machining.     This  trouble,  and  also  eccentricity  due 


to  bent  piercing  twls,  was  met  with  extensively  in  the 
forging  of  large  shell  blanks.  For  smaller  forgings,  a 
spinning  table  gives  quick  and  convenient  indications  of 
eccentricity. 

Forgings  made  by  first  forming  one  end,  and  then 
turning  the  bar  round  and  completing  the  other  end, 
(e.g.  motor  car  front  axles),  are  liable  to  have  serious 
length  and  distortion  errors.  It  is,  therefore,  advisable 
to  have  a  marked  jig  or  gauge  with  sliding  pieces  upon 
which  the  various  limits  are  marked,  to  enable  the  inspec- 
tion to  be  made  rapidly  and  correctly  without  going  to 
the  expense  of  marking  out  every  forging.  In  such  cases 
it  should  be  noted  that  the  centres  of  such  forgings  are 
likely  to  be  thin  unless  carefully  watched. 

Sometimes,  after  the  rejection  of  forgings  for  dimen- 
sional defects,  the  foreman  claims  the  right  to  re-forge  or 
rectify  the  faulty  work  by  again  putting  it  under  the 
hammer.  Occasionally  it  is  advisable  to  allow  this  to  be 
done,  but  usually,  although  the  original  defects  may  be 
rectified,  others  are  introduced,  and  the  ultimate  cost 
may  be  greater  than  that  required  for  making  new  forgings. 
In  the  author's  experience,  a  loss  of  50  per  cent  on  drop 
forgings  rectified  in  this  way  is  quite  common,  and  there- 
fore the  inspector  should  use  his  own  discretion  in  allowing 
rectification  of  this  kind.  Distortion  in  heat  treatment 
is  very  prevalent,  and  forgings  should  again  be  viewed 
after  this  operation. 

Tests  for  Heat  Treated  Work 

Important  forgings  should  invariably  be  brinell  tested 
after  heat  treatment,  as  this  test  is  a  valuable  indication 
of  uniformity.  In  large  forgings,  the  brinell  impression 
should  not  vary  more  than  0.2  mm.  in  diameter,  when 
tested  at  any  two  points  on  the  forging.  This  is  for  the 
standard  loading  of  3,000  kg.  on  a  steel  ball  10  mm. 
diameter.  For  thin  or  fragile  forgings,  a  load  of  2,000 
or  1,000  kg.  should  be  used,  to  avoid  distortion.  The 
scale  must  always  be  removed  from  the  surface  before 
testing. 

Tensile  and  impact  tests  should  always  be  taken  on 
heat  treated  work,  particularly  in  the  case  of  alloy  steels, 
and  the  test  pieces  should  be  cut  from  the  forgings  them- 
selves, and  not  from  test  pieces  forged  separately.  For 
this  purpose,  scrap  forgings  of  the  same  steel  should  be 
specially  marked,  sent  to  the  hardening  shop  with  the 
rest  of  the  consignment  and  the  test  pieces  cut  from  them. 
In  this  way  none  of  the  good  forgings  need  be  scrapped  for 
testing  purposes,  and  in  case  of  failure  to  meet  test 
conditions,  the  test  forgings  may  be  re-heat  treated  with 
the  others.  Impact  tests  should  not  be  taken  singly 
but  three  notches  should  be  cut  in  each  test  piece,  and 
the  average  of  three  tests  taken. 

Distortion  frequently  occurs  in  machining  operations. 
A  case  in  point  was  that  of  a  consignment  of  2,000  crank- 
shafts of  nickel -chrome  steel.  These  were  carefully 
straightened  before  machining,  but  most  of  them  required 
five,  six,  or  even  seven  straightening  operations  during 
the  thirty  machining  operations  performed  on  the  shafts. 
This  points  to  the  necessity  of  frequent  checking  by 
spinning  between  centres  and  observing  the  truth  of 
shafts  with  the  aid  of  a  dial  indicator.  Distortion  can 
often  be  minimized,  or  eliminated  altogether,  by  adopting 
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special  methods  of  quenching  in  the  hardening  operation. 
Oil  quenching  usually  gives  less  distortion  than  water 
quenching,  and  thin  sections  should  always  be  dipped 
into  the  quenching  medium  with  great  care  and  in  the 
right  direction.  For  instance,  shafts  should  invariably  be 
dipped  endways,  and  flat  sections  edgeways. 

Soft  patches  on  heat  treated  work  are  due  to  unsuit- 
able quenching  media  or  to  the  presence  of  scale  on  the 
surface  of  the  work.  During  the  quenching  operation, 
the  work  should  be  kept  moving  in  the  bath  until  cold, 
to  prevent  the  adhesion  of  steam  or  air  bubbles  to  the 
surface  of  the  steel.  Hard  spots  also  cause  considerable 
trouble  in  machining  and  are  usually  due  to  faulty  heat 
treatment  or  to  segregation  in  the  material. 

The  author  has  found  it  convenient  in  many  instances, 
to  use  a  batch  or  lot  number  to  designate  each 
particular  lot  of  articles  put  into  the  furnace  and  heat 
treated  at  the  same  time,  as  this  facilitates  the  sorting 
out  of  work  in  the  view  room  when  articles  are  delivered 
in  large  quantities.  For  instance,  if  the  temperature  of 
the  furnace  is  too  high,  or  too  low,  the  whole  of  that 
particular  lot  will  be  defective  and  they  can  be  sorted  out 
without  individual  testing.  Also,  if  work  is  heat  treatep 
by  an  outside  firm,  and  passed  by  samples  sent  to  the 
works,  the  batch  number  is  a  convenient  means  of 
identification. 

Inspection  of  Castings 

Castings  often  present  more  difficulties  in  inspection 
than  do  forgings,  as  the  possibilities  of  passing  hidden 
defects  are  much  greater  in  the  former  case.  Tensile 
test  pieces  should  be  cut  from  the  castings  themselves, 
as  the  practice  of  sending  test  pieces  cast  separately 
from  the  goods  themselves  is  open  to  many  objections. 
The  cooling  conditions  in  such  cases  are  different  from 
those  obtaining  in  the  actual  castings  and  so  the  properties 
of  the  material  in  the  test  pieces  are  not  identical  with 
those  in  the  castings  themselves.  Also  there  is  no 
certainty  that  the  test  pieces  are  cast  at  the  same  time, 
or  of  the  same  material  as  the  articles  they  are  supposed 
to  represent.  Usually  there  is  at  least  one  casting  that 
is  faulty  in  sDme  respect  and  from  this  the  test  piece 
may  be  prepared  at  little  cost. 

The  valuation  of  the  tensile  test  results  obtained 
should  be  dependent  on  the  conditions  under  which  the 
castings  have  to  work.  Generally  the  higher  the  tensile 
figure  the  harder  the  casting  will  be  for  machining,  and 
the  greater  will  be  its  brittleness.  The  author  has 
frequently  been  approached  by  foundry  managers  with 
the  argument  that  their  castings,  whether  of  cast  iron, 
malleable  iron,  or  semi-steel,  are  the  best  on  the  market 
because  they  have  been  successful  in  obtaining  a  high 
ultimate  strength.  They  overlooked  the  fact  that  for 
many  purposes  ductility  is  a  more  essential  feature  than 
high  tensile  strength,  and  that  as  the  latter  is  usually 
accompanied  by  low  ductility  their  metal  was  actually 
worse  than  that  usually  supplied,  quite  apart  from  the 
greater  difficulty  and  cost  of  machining  it.  The  attitude 
of  regarding  a  high  tensile  strength  as  the  ideal  to  be 
aimed  at,  irrespective  of  other  qualities,  is  so  common 
that  this  aspect  of  the  matter  needs  to  be  impressed 
strongly  on  most  users  of  iron  and  steel.     For  this  reason, 


the  impact  test  is  valuable,  as  it  is  a  most  sensitive  method 
of  detecting  want  of  dynamic  or  shock  strength. 

In  the  case  of  malleable  iron  or  steel  castings,  impact 
tests  should  be  taken  in  addition  to  the  tensile  tests,  and 
those  should  give  results  averaging  about  five  foot-pounds 
in  the  former  and  fifteen  to  twenty  foot-pounds  in  the 
latter  material.  These  figures  refer  to  the  standard  Izod 
test  piece  with  10  m.m.  square  test  piece  and  45  degree 
notch,  2  m.m.  deep.  Chemical  analysis  and  microscopic 
examination  are  useful  in  all  cases,  but  are  particularly 
so  in  the  case  of  castings,  to  ensure  that  the  various 
elements  are  present  in  the  right  proportions,  and  that 
the  various  components  are  correctly  arranged. 

Pickling  and  sand  blasting  before  inspection,  not 
only  reveal  hidden  defects  and  facilitate  machining,  but 
also  remove  surface  and  core  sand  that  would  ultimately 
shake  loose  and  get  into  the  lubricating  oil  and  between 
the  working  surfaces  of  the  machinery,  with  disastrous 
results.  One  of  the  principal  troubles  with  steel  castings 
is  the  fact  that  the  high  casting  temperature  causes  the 
sand  to  penetrate  the  surface  and  this  sand  is  very  difficult 
to  remove.  In  extreme  cases  it  is  necessary  to  "dope" 
the  surface  of  these  castings  with  some  adhesive  enamel 
or  paint  to  stick  the  sand  in  position,  but  this  method 
should  only  be  adopted  as  a  last  resort.  The  presence 
of  sand  also  adds  to  the  difficulties  of  galvanizing  when 
this  is  necessary  for  protection  from  corrosion  or  to 
obtain  water  tightness,  as  the  zinc  will  not  adhere  to  a 
dirty  surface. 

Prevalent  defects  in  Castings 

Flaws  and  blowholes  are  very  prevalent  troubles  in 
all  castings,  but  are  particularly  common  in  steel  castings. 
The  former  are  caused  by  differences  in  the  rate  of  con- 
traction between  the  various  sections  comprising  the 
casting,  and  therefore  it  is  necessary  to  keep  the  section 
as  uniform  as  possible  and  to  avoid  local  thickening  or 
thinning  and  abrupt  changes  of  direction.  Moreover,  if 
the  section  is  too  thin,  the  metal  may  be  chilled  locally 
and  fail  to  flow,  leaving  a  gap  in  the  casting.  Blowholes 
are  caused  by  the  evolution  of  gas  during  solidification. 
If  this  gas,  or  any  air  present  in  the  mould  cannot  escape, 
it  remains  in  the  casting  and  is  generally  located  below 
the  surface  so  that  the  blowholes  cannot  be  detected  until 
the  surface  is  machined  off.  For  this  reason,  it  is  advisable 
to  section  castings  occasionally,  particularly  when  obtain- 
ing them  from  a  new  source  of  supply  or  from  new  patterns. 
These  sections  also  provide  a  means  of  measuring  up 
thicknesses  of  metal  that  would  be  inacessible  in  the 
ordinary  course,  and  enable  displacement  of  cores  and 
other  faults  to  be  detected. 

A  good  method  of  locating  unsoundness  and  spongy 
places,  is  the  application  of  the  hydraulic  test,  during 
which  such  places  are  disclosed  by  leakage.  When  not 
very  bad,  these  can  often  be  closed  up  by  exposing  the 
castings  for  a  period  of  several  weeks  to  the  weather, 
or  by  doping  with  sal-ammoniac  to  rust  the  faulty  places. 
In  some  instances,  (as  in  monobloc  castings),  cold  water 
does  not  reveal  the  trouble,  and  for  this  reason  hot  water 
is  sometimes  substituted,  and  is  a  decided  improvement 
in  this  respect.  A  more  severe  test  is  to  fill  the  casting 
with  air  under  pressure  and  then  to  insert  the  casting 
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in  water  as  in  repairing  a  bicycle  tire.  Spongy  places 
are  revealed  by  air  bubbles  rising  through  the  water. 
This  test  is  rather  drastic,  however,  and  is  only  necessary 
in  very  special  cases. 

With  steel  castings,  an  annealing  process  is  necessary 
after  casting,  and  after  this  operation  distortion  is  very 
liable  to  take  place  In  some  large  pump  bends,  six  feet 
in  diameter,  this  distortion  sometimes  amounted  to  as 
much  as  two  inches.  In  small  castings,  the  distortion 
may  be  removed  by  "setting"  in  a  hydraulic  press,  but 
this  method  is  apt  to  injure  the  material,  unless  carefully 
performed. 

Hard  spots  frequently  give  trouble  in  the  machine 
shops  and  are  caused  by  bad  mixing  or  by  local  chilling 
in  the  mould.  Hard  castings  may  sometimes  be  detected 
by  a  brinell  test,  but  this  is  not  a  safe  guide  for  castings, 
and  should  be  applied  sparingly,  as  its  application  in  the 
case  of  brittle  materials  is  apt  to  cause  cracks  to  start 
in  the  castings. 

In  the  dimensional  inspection  of  castings,  and  when 
marking  out  samples,  care  is  necessary  to  ensure  accuracy 
at  the  locating  face  from  which  the  various  machining 
operations  start.  Any  error  at  that  point  may  be  greatly 
magnified  in  subsequent  operations. 

Periodic  inspection  of  patterns  is  also  advisable,  as 
wear,  displacement  of  cores,  and  disappearance  of  loose 
pieces  may  cause  much  trouble  when  the  castings  are 
made.  For  this  purpose  a  practical  patternmaker  or 
moulder  may  be  added  to  the  inspection  staff,  and  sent 
around  to  the  various  suppliers  for  the  purpose  of  advising 
them  on  difficulties  met  with  in  the  works.  The  author 
has  always  found  it  a  sound  and  economical  policy  to 
anticipate  difficulties  in  this  way  by  giving  suppliers 
plenty  of  information,  so  that  troubles  are  avoided  and 
cases  in  dispute  comparatively  rare. 

The  repair  of  castings  by  plugging,  patching,  or 
welding  is  quite  legitimate,  provided  it  is  properly  per- 
formed, but  it  is  difficult,  especially  in  the  case  of  welding, 
to  decide  whether  the  work  has  been  properly  done. 
The  "x-ray"  examination  is  a  very  good  method  of 
detecting  imperfections  in  repaired  parts,  but  unfortunate- 
ly it  is  too  expensive  for  works  use,  save  in  very  special 
cases.  The  local  heating  that  is  inevitable  in  welding 
frequently  distorts  the  casting  under  repair,  and  also, 
although  the  weld  itself  may  be  sound,  the  material 
surrounding  it  is  often  injured  by  excessive  heating. 
Hard  spots,  due  to  the  use  of  unsuitable  welding  material, 
are  quite  common,  and  cause  much  trouble  in  machining, 
so  that  in  many  cases,  grinding  is  the  only  satisfactory 
way  of  machining  a  welded  surface. 

Proceedure  following  Report  of  Inspection 

Many  other  aspects  of  the  inspection  of  ferrous 
materials  might  be  mentioned,  including,  case  hardening, 
inspection  of  material  arriving  from  outside  firms  in  the 
finished  state,  tests  of  springs,  chains,  and  other  special 
material,  but  time  will  not  permit.  It  is  essential  in 
any  inspection  organization,  that  the  decisions  of  the 
inspectors  shall  be  respected  and  acted  on,  and  the  system 
adopted  should  be  such  as  will  ensure  this.     It  must  not 


be  possible  for  material  rejected  by  inspectors  to  get 
into  the  finished  articles,  and  as  far  as  possible,  defects 
should  be  located  and  dealt  with  at  the  earliest  moment. 

After  each  inspection  operation,  the  work  should  be 
stamped  with  a  special  stamp  bearing  the  number,  of  the 
inspector.  Where  there  are  day  and  night  shifts,  it  is 
convenient  to  designate  day-shift  men  by  numbers,  and 
night-shift  men,  (usually  not  so  numerous),  by  letters. 
Also,  the  different  sections  of  inspection  should  have 
differently  shaped  stamps,  so  that  each  man's  work  can 
be  identified,  and  any  careless  viewing  traced  to  the  right 
man.  Two  sizes  of  stamps  should  be  supplied  for  material 
inspectors,  as  small  stamps  are  difficult  to  find  on  large 
rough  surfaces,  and  large  stamps  are  unsuitable  for  small 
work.  Any  work  rejected  should  be  scrapped  outright 
by  defacing  it,  otherwise  production  men  will  search 
through  the  scrap  heap  to  replace  work  spoiled  by  them- 
selves. This  may  seem  unlikely,  but  before  the  author 
adopted  the  policy  of  putting  a  hammer  blow  on  defective 
articles,  such  incidents  occurred  frequently. 

The  viewers  must  have  little  or  no  discretionary 
power,  and  all  articles  rejected  by  them  should  be  sent 
into  the  reclamation  store  and  again  viewed  by  the 
foreman  inspector  and  shop  foreman  together.  This  may 
be  done  at  stated  times,  say  during  the  first  hour  of 
every  morning.  If  the  shop  foreman  claims  the  right  to 
rectify  the  work,  it  may  be  specially  stamped  and  returned 
to  the  shops  for  this  purpose,  but  otherwise  should  be 
defaced  or  broken  forthwith.  If  this  procedure  be  adopt- 
ed, there  need  be  little  friction  between  the  inspection 
and  production  departments,  but  if  the  articles  are 
allowed  to  "hang  on"  in  the  reclamation  store,  there  will 
be  strenuous  efforts  made  to  use  them,  unsuitable  or  not, 
during  periods  of  temporary  shortage. 

Material  sent  in  large  quantities  from  outside  firms 
may  be  inspected  before  despatch  by  a  local  or  travelling 
inspector  having  considerable  discretionary  power,  and 
material  stamped  by  him  may  pass  through  the  bond 
with  less  than  the  customary  amount  of  inspection.  In 
cases  of  doubt,  the  outside  inspector  should  send  samples 
of  the  material  in  question  to  the  works,  for  further 
tests  to  be  made,  and  will  then  act  upon  the  decision  of 
the  chief  inspector. 

From  the  above  remarks,  it  will  be  seen  that  the 
duties  of  the  materials  inspector  are  many  and  various. 
In  addition  to  the  knowledge  of  materials  and  their 
defects  that  he  must  have  for  his  work  proper,  a  con- 
siderable acquaintance  with  machining,  grinding,  and 
erection  difficulties  is  also  desirable,  as  his  decisions  will 
frequently  have  a  considerable  bearing  on  the  cost  and 
ease  of  manufacture.  Also,  when  the  operators  are  paid 
on  the  piece-work  basis,  there  is  a  tendency  to  ascribe 
much  of  the  machining  scrap  to  faulty  material,  as  they 
are  paid  for  work  done  upon  the  latter,  but  not  for  parts 
scrapped  by  faulty  machining  or  carelessness.  It  is 
evident,  therefore,  that  only  by  careful  organization  and 
unremitting  vigilance  can  he  escape  on  the  one  hand  the 
Scylla  of  high  inspection  costs,  and  on  the  other,  the 
Charybdis  of  repeated  complaints  from  the  management 
and  shops  that  their  production  is  being  ruined  by  the 
bad  material  constantly  passed  through  by  the  "inefficient 
inspection  department." 
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Council's!  Jlleggage  to  nje  Jfflembers 

important  toorfe  lias  been  bone  tor  {£he  institute  burtng  the  past  pear, 
both  bi>  Council  anb  bp  the  branches.  HA  ranch  acttbtttes  babe  tncreaseb  to  a 
begree  that  mafees  Che  (Engineering;  institute  the  most  acttbe  organisation  in 
Canaba.  it  is  proposeb  to  make  eberp  member  in  Canaba  a  member  of  a 
branch,  gibing  greater  stimulus  to  the  professional  prtbe  that  has  bebelopeb 
anb  tobicb  is  grotoing  stronger  anb  stronger  pearlp.  ?Ehc  Council,  in 
expressing  thanks  for  the  goob  toorfe  bone,  extenbs  heartp  greetings  of 
goobtoill  to  eberp  member  of  our  organisation. 


Annual  Meeting  Montreal 

Tuesday,  January  23rd,  1923 

Annual  General  Business  Meeting 

Sir  Henry  Thornton  cannot  attend 
Annual  Meeting 

It  was  hoped  to  have  Sir  Henry  Thornton  present 
to  address  the  members  of  The  Institute  on  the  occasion 
of  the  annual  meeting,  but  as  will  be  seen  from  the 
following  letter  it  is  impossible  to  arrange  this,  although 
it  will  be  noted  with  pleasure  that  Sir  Henry  has  promised 
to  address  the  members  at  some  future  date. 

CANADIAN  NATIONAL  RAILWAYS 
Office  of  the  Chairman  and  President 

On  line:  December  18th,  1922. 
Dear  Sir: — 

I  am  in  receipt  of  your  letter  of  December  11th.  and  appreciate 
very  much  the  invitation  of  the  Council  of  your  Institute  to  address 
the  members  at  their  annual  meeting  on  January  23rd.  Nothing  would 
give  me  greater  pleasure  than  to  do  this,  and  to  take  the  opportunity 
thus  offered  of  becoming  acquainted  with  the  members  of  The 
Institute,  if  it  were  practicable ;  but  I  expect  to  be  in  the  West  on  the 
date  referred  to.  I  feel  that  it  is  of  paramount  importance,  and 
necessary  to  an  intelligent  survey  of  the  whole  situation  with  respect 
to  our  national  railways  and  the  problems  to  be  met,  that  I  personally 
view  the  various  sections  of  the  system  at  the  earliest  possible  moment. 
I  am  just  returning  from  a  trip  of  inspection  of  the  lines  in  the  Maritime 
Provinces,  and  am  planning  to  leave  for  the  West  early  in  January. 

Your  Council  will  understand,  therefore,  that  it  is  hard  necessity 
which  compels  me  to  forego  the  pleasure  of  accepting  the  invitation 
which  they  have  so  cordially  extended  to  me.  and  that  it  is  my  sincere 
hope  that  I  may  have  an  early  opportunity  of  accepting  the  hospitality 
of  The  Institute  and  of  meeting  its  members. 
Yours  very  truly, 

(Signed)  H.  W.  Thornton, 
President. 

Board  of  Topographical  Surveys  and  Maps 

The  Government  of  Canada  has  recently,  by  Order 
in  Council,  created  a  Board,  composed  of  representatives 
of  the  various  governmental  organizations  interested  in 
or  affected  by  topographical  survey,  for  the  purpose  of 
making  recommendations  to  the  government  with  the 
object  or  co-ordinating  the  surveying  and  map-making 
activities  of  its  various  organizations,  and  to  settle  all 
questions  at  issue  between  the  executive  departments 
relating  to  surveys  and  maps.  To  this  Board  have  been 
appointed : — 

For  the  Department  of  the  Interior: 

Dr.  E.  Deville,  Hon.M.E.I.C,  surveyor-general. 
Thos.  Shanks,  m.e. I.e.,  assistant  surveyor-general. 
For  the  Department  of  Militia  and  Defence: 

Major  J.  B.  Cochrane,  m.e.i.c,  assistant  director 

of  military  surveys. 
Col.  S.  H.  Osier,  C.M.G.,  d.s.o.,  r.c.e. 
For  the  Department  of  Mines: 

Dr.  W.H.Collins,director  of  the  GeologicalSurvey. 
W.H.Boyd,  m.e.i.c,  chief  topographical  engineer. 
The  Board  has  been  authorized  to  consider  and 
advise  upon  all  questions  that  may  arise  in  relation  to 
topographical  surveys,  the  compilation  of  new  maps,  the 
modes  of  projection,  the  selection,  unification  and  im- 
provement of  scales,  the  uniformity  of  symbols  and 
conventional  signs,  the  representation  of  relief,  the  use 
of  colours,  and  other  geographic  subjects. 
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Upon  consideration  of  representations  made  by 
certain  of  the  Founder  Engineering  Societies  of  the 
United  States  to  the  Federal  Government  at  Washington, 
a  similar  board  for  the  same  purpose  was  created  among 
representative  officials  of  the  different  survey  and  mapping 
organizations  of  the  Federal  Government  Service  at 
Washington.  Excellent  results  have  been  achieved  for 
that  country. 

Members  of  The  Institute  will  be  glad  to  know  that 
the  Dominion  Government  has  taken  suitable  action  for 
Canada.  Although  the  work  of  the  various  Canadian 
organizations  has  not  overlapped  in  any  considerable 
degree,  they  have  not,  heretofore,  worked  to  common 
standards,  either  in  field  surveying  or  in  map  preparation; 
consequently  their  results  have  not  contributed  as 
effectively  or  economically  as  they  might  to  the  systematic 
primary  mapping  of  the  country. 

Following  the  example  of  the  United  States,  Great 
Britain,  France,  Switzerland,  Italy,  India  and  most 
other  important  civilized  countries,  Canada  will,  sooner 
or  later,  be  topographically  surveyed  and  mapped  in 
small  units  upon  some  relatively  large  scale  or  scales, 
which  system  of  primary  maps  would  serve  all  ordinary 
industrial  and  scientific  needs  and  would  be  a  basis  for 
the  construction  of  all  maps  needed  on  smaller  scales. 
Such  an  enterprise  need  not  be  an  addition  to  the  burden 
of  governmental  expense,  but  can  and  will  be  carried  on 
as  at  present  with  the  existing  organizations  at  a  rate 
in  accordance  with  the  needs  and  financial  support  of 
the  country. 

Copy  of  a  Report  of  the  Committee  of  the  Privy  Council, 
approved  by  His  Excellency  the  Governor  General  on  the  8th 
March,   1922. 

The  Committee  of  the  Privy  Council  have  had  before  them  a 
joint  report,  dated  6th  March,  1922,  from  the  Minister  of  Militia  and 
Defence,  the  Acting  Minister  of  the  Interior  and  the  Acting  Minister 
of  Mines,  submitting  that  topographical  maps  are  now  generally 
recognized  as  a  preliminary  requisite  for  most  irrigation,  reclamation, 
railway,  road  building,  power  and  general  engineering  projects,  as 
well  as  for  military  purposes  and  for  the  use  of  the  public  generally, 
and  that  the  requests  for  such  maps  are  becoming  more  frequent  and 
more  insistent.  Topographical  surveys  are  now  being  carried  out 
by  the  Surveyor  General,  the  Geological  Survey  and  the  Department 
of  Militia  and  Defence,  but  each  is  working  independently  and  there 
is  incomplete  co-operation  and  co-ordination  between  them. 

The  Ministers  observe  that  it  has  been  found  advisable  in  the 
United  States,  where  a  lack  of  co-ordination  existed,  to  form  a  central 
Board  of  Surveys  and  Maps  composed  of  representatives  of  the  various 
organizations  interested  or  affected  by  such  work,  for  the  purpose  of 
making  recommendations  to  the  Government  with  the  object  of 
co-ordinating  the  surveying  and  map-making  activities  of  various 
organizations  and  to  settle  all  questions  at  issue  between  the  executive 
departments  relating  to  surveys  and  maps.  It  seems  that  the  time 
has  come  when  a  similar  Board  should  be  formed  in  Canada. 

The  Ministers,  therefore,  recommend  as  follows: — 
(1)    That   a    Board   of   Topogr?phical   Surveys   and    Maps   be 
organized  to  consist  of  the  following  officials;  of  the  Depart- 
ments  of   the    Interior,    Militia   and    Defence,  and    Mines, 
namely, — 

For  the  Department  of  the  Interior: 
Dr.  Deville,  Surveyor  General, 
Thomas  Shanks,  Assistant  Surveyor  General. 

For  the  Department  of  Militia  and  Defence: 

Major  J.  B.  Cochrane,  Assistant  Director  of  Military 

Surveys, 
Col.  S.  H.  Osier,  C.M.G.,  D.S.O.,  R.C.E. 

For  the  Department  of  Mines: 

Dr.  W.  H.  Collins,  Director  of  the  Geological  Survey, 
W.  H.  Boyd,  Chief  Topographical  Engineer. 


(2)  That  the  said  Board  shall  have  authority  to  consider  and 
advise  upon  all  questions  that  may  arise  in  relation  to  topo- 
graphical surveys,  the  compilation  of  new  maps,  the  modes 
of  projection,  the  selection,  unification  and  improvement  of 
scales,  the  uniformity  of  symbols  and  conventional  signs, 
the  representation  of  relief,  the  use  of  colours,  and  other 
geographic  subjects. 

(3)  That  the  Order  in  Council  of  the  24th  April,  1915,  P.C.  854, 
vesting  similar  authority  in  the  Geographic  Board  be 
cancelled. 

The   Committee  concur  in   the   foregoing  recommendation   and 
submit  the  same  for  approval. 

(Sgd.)  Rodolphe  Boudreau, 

Clerk  of  the  Privy  Council. 

Books  Required 

A.  L.  Ghysens,  a.m.e.i.c,  city  engineer,  Verdun,  has 
addressed  a  communication  asking  for  contributions  of 
books  for  the  library  of  the  University  of  Louvain  in 
Belgium,  destroyed  by  the  Germans.  No  doubt  many 
of  our  members  have  books  not  required  which  will  be 
acceptable  for  the  university  library,  and  consequently 
it  is  hoped  that  there  will  be  a  ready  response  for  this 
worthy  object.  The  letter  reads: — 
Dear  Sir: — 

During  the  last  war,  the  Germans  have  destroyed 
the  University  of  Louvain  in  Belgium.  Of  the  rich 
library  of  that  Institution,  containing  a  large  col- 
lection of  valuable  books  and  precious  documents, 
nothing  has  been  left. 

A  committee  has  been  formed  in  Montreal  with 
the  object  of  collecting  books  and  documents  in  order 
to  help  the  authorities  of  the  above  mentioned  uni- 
versity in  reconstructing  its  library.  An  important 
shipment  has  been  made. 

I  would  ask  you  if  you  do  not  have  books  and 
documents  useful  in  a  university  library  and  of  which 
you  could  dispose.  Mr.  Laureys,  principal  of  the 
High  Study  School,  Viger  Square,  is  in  charge  of  the 
shipment  to  Belgium. 

I  thank  you  in  advance  in  the  name  of  the 
committee  for  any  contribution  you  would  be  able 
to  let  us  have. 

Yours  truly, 

A.  L.  Ghysens,  a.m.e.i.c. 

Any  members  desiring  to  contribute  books  might 
have  them  sent  to  Headquarters  where  the  secretary  will 
see  that  they  are  forwarded  to  the  proper  parties  and  due 
credit  given  the  donor. 


Extension  Course  in  Export  Trade 

The  extension  course  in  export  trade,  as  recently  announced  to  be 
given  by  McGill  University  and  the  University  of  Toronto,  offers  an 
excellent  opportunity  to  all  those  interested  to  receive  instruction  in 
the  underlying  principles  of  export  trade  and  to  become  familiar  with 
the  practical  details  of  management.  The  course  at  the  University 
of  Toronto  extends  from  January  15th  to  27th,  1923,  while  that  at 
McGill  it  extends  from  January  29th  to  February  10th.  1923.  In  each 
case  the  registration  fee  is  five  dollars  and  a  series  of  lectures  and 
demonstrations  will  be  carried  on  from  9  a.m.  to  12  m.  and  2  p.m.  to 
4  p.m.,  each  day,  with  the  exception  of  Saturday  afternoon.  Applica- 
tions for  the  course  should  be  accompanied  by  the  registration  fee 
and  should  be  addressed  to  W.  J.  Dunlop,  Director.  University  Exten- 
sion, University  of  Toronto.  Toronto,  Ontario,  on  or  before  January 
2nd,  or  to  the  Registrar's  Office,  McGill  University.  Montreal,  Oucbec 
on  or  before  January  16th,  according  to  which  course  the  applicanl 
wishes  to  enrol  for 
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THIS  MONTH'S  CONTRIBUTORS 


Power  Factor 

W.  G.  H.  Cam,  e.e.,  a.m.e.i.c,  whose  paper  on  the 
physical  meaning  and  commercial  manipulation  of  power 
factor,  appearing  in  this  month's  Journal,  was  read 
before  the  Montreal  Branch  on  October  19th,  1922, 
is  a  native  of  England,  town  of  Dudley.  His 
early  education  was  received  at  Felsted  school,  Essex, 
and  the  City  and  Guilds  of  London  Central  Technical 
Institute,  where  following  a  course  in  electrical  engineer- 
ing, he  graduated  in  1903  and  was  appointed  demonstrator 
the  next  year.  The  same  year  Mr.  Cam  was  appointed 
shift  engineer  and  manager's  assistant  of  the  British 
Continental  Electricity  Company  at  San  Remo,  Italy, 
receiving  his  promotion  to  assistant  engineer  in  1905  and 
to  resident  engineer  in  1907.  In  1909  he  came  to  Canada 
arriving  in  Montreal  in  September,  and  in  the  next  month 
was  appointed  operator  at  Lachine  Rapids  power  house, 
Montreal  Light  Heat  and  Power  Company.  The  following 
year  he  was  transferred  to  the  construction  and  engineering 
departments  of  the  same  company.  Mr.  Cam  commenced 
private  practice  as  an  electrical  engineer  in  1911,  and 
during  the  later  part  of  the  year  was  engaged  on  the 
reconstruction  of  the  power  distribution  system  in  the 
town  of  Valleyfield,  Que.  In  1915  he  was  appointed  to 
the  engineering  staff  of  Shawinigan  Water  and  Power 
Company  on  layout  and  construction,  and  two  years 
later  he  joined  the  Southern  Canada  Power  Company, 
and  was  engaged  in  building  and  superintending  high- 
tension  transmission  lines.  In  1919  he  accepted  his 
present  position  with  Canada  Cement  Company  as 
electric  and  power  engineer. 

Electrical  Furnaces  for  Heat  Treatment  of  Steel 

The  description  of  some  principal  features  of  high 
temperature  electric  furnaces,  dealt  with  in  the  paper 
by  A.  W.  Lamont,  a.m.e.i.c,  read  before  the  Winnipeg 
Branch  on  November  2nd  last,  features  in  particular  the 
recently  installed  furnace  at  the  Transcona  shops  of  the 
Canadian  National  Railways. 

Born  at  Mount  Brydges,  Ontario,  in  1889,  Mr. 
Lamont  took  up  his  engineering  studies  at  the  University 
of  Toronto,  graduating  with  the  class  of  1910,  with  the 
degree  of  b.a.Sc.  Prior  to  graduation  he  was  engineering 
apprentice  with  the  Westinghouse  Electrical  and  Manu- 
facturing Company  at  Pittsburgh,  and  immediately 
following  graduation  he  was  appointed  power  house 
operator  with  the  Lake  Superior  Power  Company. 
Towards  the  end  of  1910,  Mr.  Lamont  was  appointed 
industrial  sales  engineer  with  the  Canadian  Westinghouse 
Company  Limited,  which  company  he  still  represents  in 
Winnipeg.  It  is  the  installation  of  the  Transcona  furnace, 
by  this  company,  that  Mr.  Lamont  uses  for  special 
references  in  his  paper. 

The  Inspection  of  Ferrous  Materials 

The  importance  of  a  regular  system  of  inspection 
for  ferrous  materials  is  emphasized  by  E.  A.  Allcut, 
associate  professor  of  thermodynamics  at  the  University 
of  Toronto,  in  his  paper  read  before  the  Toronto  Branch 
on  November  16th,  1922. 


Professor  Allcut  received  his  early  education  in 
England,  having  attended  the  King  Edward  VI  grammar 
school  at  Birmingham  and  the  University  of  Birmingham 
during  the  years  1904  to  1910,  and  graduated  with  honours 
in  mechanical  engineering  in  1908,  receiving  in  the  same 
year  the  Bowen  Research  Scholarship.  The  following 
year  he  received  his  degree  of  m.Sc,  in  engineering  and 
was  awarded  the  Heslop  Gold  Medal  and  the  second 
award  of  the  Bowen  Research  Scholarship.  During  the 
years  1908  to  1910  he  undertook  post-graduate  research 
in  producer  gas.  Professor  Allcut's  subsequent  work 
includes  design  and  testing  of  internal  combustion  pumps 
for  the  Humphrey  Pump  Company,  Westminster,  as 
assistant  engineer;  manager  of  large  Mond  gas  plant 
with  bye-product  recovery;  manager  of  engineering  and 
testing  machinery  department,  Messrs.  W.  and  T.  Avery, 
Limited,  Birmingham;  chief  inspector  of  materials,  Austin 
Motor  Company  Limited,  Northfield,  England. 

For  fifteen  years  Professor  Allcut  was  lecturer  in 
machine  design  and  mechanical  engineering  subjects  at 
the  Municipal  Technical  Institute,  at  Smethwick,  and 
it  is  only  since  November  1921  that  he  has  been  on  the 
staff  of  the  University  of  Toronto. 
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Captain  T.  E.  A.  Hall,  a.m.e.i.c. 


! 


News  of  the  death  of  Thos.  E.  A.  Hall,  a.m.e.i.c, 
of  Capreol,  Ontario,  while  engaged  as  division  engineer 
on  the  Canadian  National  Railways,  on  December  1st, 
has  been  received  with  deep  regret  by  his  many  friends 
within  the  profession. 

Born  in  England  in  1878,  he  received  his  education 
in  that  country,  and  later  went  to  South  Africa  to  practise 
and  complete  his  course  in  Railway  Engineering.  He 
went  through  the  South  African  war  and  came  to  Canada 
shortly  afterwards  and  joined  the  C.P.R.  engineering 
staff  as  instrument  man.  He  was  soon  promoted  to 
resident  engineer  on  the  Bolton-Sudbury  line  during 
construction,  and  followed  this  up  by  service  in  the 
Maintenance  Department.  In  1909  he  transferred  to 
the  Engineering  Department  of  the  Canadian  National 
Railways,  working  as  resident  engineer  on  the  construc- 
tion of  the  Toronto-Ottawa  line,  with  his  headquarters 
at  Brighton.  In  1913  he  was  appointed  division  engineer 
of  Division  "F"  of  the  Ottawa-Capreol  line  opening  up 
and  completing  the  construction  of  this  division.  In  1915 
he  went  overseas  with  the  Canadian  Army  Service  Corps, 
with  the  rank  of  Captain,  and  served  throughout  the  war. 
He  suffered  from  heart  displacement  due  to  concussion 
and  was  given  a  pension.  He  returned  to  Canada  in  1919. 
and  resumed  his  duties  with  the  Canadian  National  Rail- 
ways, as  division  engineer  at  Ottawa,  where  he  remained 
for  about  two  years.  In  1921  he  transferred  to  the 
Montreal  Division  in  the  same  capacity  and  was  there 
until  May  1922,  when  he  moved  to  Nipissing  Division 
with  headquarters  at  Capreol. 

He  had  not  been  feeling  well  for  some  months,  due 
to  war  injury,  and  had  made  arrangements  for  a  three 
month's  leave  of  absence  to  go  to  California  for  a  rest. 
While  getting  ready  to  take  the  train  on  December  1st, 
he  experienced  a  weak  turn  and  died  about  an  hour  later. 
He  is  survived  by  his  wife  and  two  children. 
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A.  B.  Copping,  s.e.i. c,  of  Montreal  is  now  located 
with  the  De  Grasse  Paper  Company  of  Pytires,  New  York. 

R.  Woffenden,  s.e.i. a,  of  Calgary,  Alta.,  is  at  present 
attending  the  Tri-State  College  of  Engineering  at  Angola, 
Ind. 

Craig  Hamilton,  s.e.i. c,  of  Toronto,  Ontario,  is  now 
located  with  the  Exolon  Company,  Limited,  of  Thorold, 
in  the  capacity  of  plant  chemist. 

T.  M.  Hamer,  Jr.E.i.c,  has  accepted  a  position  with 
the  sales  department  of  the  Northern  Electric  Company 
in  Montreal,  and  will  specialize  in  the  sales  work  in 
connection  with  telephone  equipment. 

R.  Fraser  Armstrong,  a.m.e.i.c,  has  resigned  as 
town  manager  of  Woodstock,  N.B.  He  is  to  join  the 
Citizens  Research  Council  in  Toronto  early  in  the  new 
year. 

C.  B.  C.  Donnelly,  a.m.e.i.c,  has  been  for  the  last 
nine  months  on  an  important  survey  north  of  Athabasca 
Landing,  and  expects  to  be  located  there  until  July  of 
this  year. 

A.  H.  Chisholm,  s.e.i.c,  of  Blue  Mountain,  Nova 
Scotia,  has  accepted  a  position  on  the  engineering  staff, 
St.  Lawrence  Paper  Mills,  Limited,  at  Three  Rivers, 
Quebec. 

H.  T.  Hazen,  m.e.i.c,  who  was  acting  chief  engineer 
for  the  Canadian  Northern  Railway,  eastern  lines,  has 
been  appointed  to  the  position  of  chief  engineer  with 
offices  at  Toronto. 

Kenneth  S.  Pickard,  a.m.e.i.c,  has  been  engaged  on 
surveys  and  investigations  for  Messrs.  Hollingsworth  and 
Whitney,  paper  manufacturers  of  Boston  and  Waterville, 
Maine,  during  the  past  summer. 

J.  R.  Fenwick,  s.e.i.c,  who  received  the  degree  of 
b.a.Sc,  in  electrical  engineering  from  the  University  of 
Toronto  last  spring  is  now  with  the  Northern  Electric 
Company,  Limited,  Montreal,  as  radio  engineer. 

Horace  L.  Seymour,  c.E.  (University  of  Toronto), 
a.m.e.i.c,  and  member  of  the  Town  Planning  Institute 
of  Canada,  has  been  appointed  special  lecturer  on  town 
planning  for  the  Faculty  of  Applied  Science,  University 
of  Toronto,  for  the  Easter  term  of  1923. 

W.  L.  Clairmont,  s.e.i.c,  formerly  of  Niagara  Falls, 
Ont.,  has  accepted  a  position  with  the  Fire  Marshall's 
Department  at  Toronto,  Ont.  Mr.  Clairmont  graduated 
last  year  from  the  University  of  Toronto  with  the  degree 
of  b.a.Sc. 

C.  E.  Carson,  s.e.i.c,  of  Dorval,  Quebec,  who  gra- 
duated from  McGill  University  this  spring  with  the 
degree  of  b.Sc,  in  chemical  engineering,  is  now  on  the 
chemical  staff  of  the  Dominion  Textile  Company,  print 
works,  at  Magog,  Quebec. 

Augustin  Frigon,  a.m.e.i.c,  has  received  the  degree 
of  d.Sc.  from  the  Universite  de  Paris,  (Sorbonne),  where 
he  has  been  studying  for  the  past  two  years.  Mr.  Frigon 
received  his  civil  engineers'  degree  from  the  Ecole  Poly- 
technique,  Montreal,  where  he  was  for  a  time  a  professor. 


Kenneth  B.  Seely,  Jr.E.i.c,  who  graduated  from  the 
University  of  New  Brunswick  with  the  degree  of  B.Sc, 
in  civil  engineering  and  who  until  recently  has  been  with 
the  Canadian  General  Electric  Company,  Limited,  has 
resigned  to  accept  a  position  on  the  engineering  staff  of 
Stone  and  Webster,  Inc.,  Boston,  Mass. 

W.  D.  Coulter,  s.e.i.c,  who  received  his  degree  of 
b.a.Sc,  from  the  University  of  Toronto  in  1921,  is  now 
located  on  the  designing  staff  of  the  bridge  and  fabrication 
department  of  the  Lackawanna  Bridge  Company  at 
Bethlehem,  having  been  moved  from  the  Buffalo  office 
of  the  same  company. 

J.  O.  Hogg,  Jr.,  a.m.e.i.c,  construction  engineer, 
is  now  located  at  2404  East  69th  Street  Terrace,  Kansas 
City,  Mo.  Mr.  Hogg  has  been  engaged  for  a  number  of 
years  on  the  design  and  construction  of  reinforced  concrete 
bridges  and  viaducts  in  Kansas  City,  and  is  the  publisher 
of  "Hogg's  Wage  Tables  and  Estimating  Data  for  Building- 
Contractors". 

Charles  F.  P.  Faulkner,  a.m.e.i.c,  is  now  located 
with  the  public  works  department  at  Revelstoke,  B.C. 
On  being  discharged  from  the  army  after  four  years  on 
active  service,  Mr.  Faulkner  joined  the  staff  of  the 
Canadian  National  Railways  in  November  1918  in  charge 
of  the  laying-out  and  construction  of  the  terminals  at 
Victoria,  B.C. 

Messrs.  Herbert  Phillips,  m.e.i.c,  of  St.  John,  New 
Brunswick,  and  John  N.  Flood,  Jr.E.i.c,  who  graduated 
from  the  University  of  New  Brunswick  in  1916  with  the 
degree  of  b.Sc,  in  civil  engineering,  have  been  appointed 
by  the  Common  Council  as  members  of  the  St.  John 
Power  Commission  to  carry  out  the  provisions  of  the 
contract  entered  into  by  the  city  with  the  New  Brunswick 
Electric  Power  Commission.  There  are  five  other  members 
on  the  commission. 

Irving  H.  Parker,  a.m.e.i.c,  is  now  connected  with 
the  State  Road  Commission  of  West  Virginia  at  Mar- 
tinsburg  as  assistant  engineer  on  road  construction. 
Mr.  Parker  has  had  considerable  experience  in  road 
work  having  been  connected  with  Milton  Hersey  Com- 
pany, Limited,  in  charge  of  paving  inspection  at  Montreal 
and  Quebec,  and  with  William  I.  Bishop  and  P.  Lyall 
&  Sons  as  supervising  engineer  on  road  construction. 

Allan  T.  Bone,  a.m.e.i.c,  is  now  located  with  the 
Shawinigan  Engineering  Company  on  design  of  equip- 
ment and  plant  layout  on  new  development.  Mr.  Bone 
received  his  degree  of  B.Sc.  from  McGill  University  in 
1916  and  has  been  connected  with  the  George  A.  Fuller 
Company  in  the  capacity  of  engineer  on  the  construction 
of  the  Canada  Cement  Company  building  at  Montreal, 
and  a  reinforced  concrete  building  in  Moncton,  N.B. 

F.  M.  Steel,  m.e.i.c,  is  now  connected  with  the 
Department  of  the  Interior,  Mining  Lands  Branch,  in 
the  capacity  of  mining  inspector  under  the  North- West 
Territory  and  Yukon  Branch  with  offices  at  Calgary, 
Alberta.  Before  going  overseas  Mr.  Steel  was  in  partner- 
ship with  J.  E.  Woods,  A.M.E.I.C.,  under  the  name  of 
Woods  and  Steel,  engineers  and  surveyors,  at  Pincher 
Creek,  Alta. 

L.  J.  M.  Howard,  A.M.E.I.C,  is  now  located  with  the 
Grant  Brothers  Construction  Company,  Limited,  ( Mtawa, 
in  the  capacity  of  secretary-treasurer.     He  was  formerly 
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general  manager  of  the  Benjamin  Wheel  Company  of 
Yarker,  Ontario.  Mr.  Howard  has  had  considerable 
experience  in  valuation  work  being  on  the  staff  of  the 
Commission  of  Inquiry  into  railways  and  transportation. 
Lieut. -Colonel  E.  V.  Collier,  a.m.e.i.c,  writes  an 
interesting  letter  from  Persia,  where  he  is  associated  with 
the  Anglo  Persian  Oil  Company,  Limited,  and  suggests 
the  possibility  of  a  trip  to  Canada  in  the  spring,  at  which 
time  his  friends  will  be  glad  to  see  him.  For  the  past 
two  years  he  has  lived  almost  continually  in  the  wilds 
of  Persia,  living  amongst  the  natives,  speaking  their 
language,  and  eating  their  food.  He  expressed  his 
appreciation  of  the  news  contained  in  The  Journal 
keeping  him  in  touch,  and  has  promised  an  account  of 
his  work  there  at  some  time  in  the  future. 


Elected  President  of  B.  C.  Professional  Engineers'  Association. 

A.  E.  Foreman,  m.e.i.c,  newly-elected  president  of 
the  British  Columbia  Professional  Engineers'  Association, 
was  born  at  Cheapside,  Ontario,  in  1878.  He  graduated 
from  McGill  University  in  1903  with  the  degree  of 
Bachelor  of  Science.  He  not  only  obtained  the  degree 
of  Bachelor  of  Science  but  was  gold  medalist  and  was 
the  winner  of  some  thirty  prizes.  After  gaining  his 
business  education  in  Toronto,  Mr.  Foreman  returned  to 
Vancouver  in  1907,  where  he  was  manager  of  a  con- 
struction company.  After  much  work  in  the  province  he 
became,  in  1912,  assistant  city  engineer  of  Victoria.  In 
1917  he  was  chief  engineer  of  public  works  department 
and  is  at  present  district  engineer  for  the  Portland  Cement 
Association. 


CHARLES  BRAKENRIDGE,  M.E.I.C. 

Vice-President  B.  C.  Professional  Engineers'  Association. 

Charles  Brakenridge,  m.e.i.c,  has  been  elected  vice- 
president  of  the  British  Columbia  Professional  Engineers' 
Association.  He  was  born  in  1885  at  Whitehaven, 
England,  and  received  his  education  at  the  Royal  Tech- 
nical College,  Glasgow.  He  was  an  articled  pupil  with 
the  late  J.  S.  Moffat,  c.e.  After  many  years  experience 
with  the  English  and  Scottish  railways,  Mr.  Brakenridge 
joined  the  Grand  Trunk  Pacific  Railway  in  1907.  Since 
his  arrival  in  British  Columbia  he  has  been  assistant  city 
engineer  of  Vancouver,  and  since  1918  has  been  in  private 
practice  as  a  consulting  engineer.  He  is  chairman  of  the 
Vancouver  Branch  of  The  Institute. 


Word  has  been  received  of  the  death  of  Casimir 
Stanislau  Gzowski,  son  of  the  late  Colonel  Sir  Casimir  S. 
Gzowski,  k.c.m.g.,  first  vice-president  and  third  president 
of  the  Canadian  Society  of  Civil  Engineers,  and  father  of 
Casimir  S.  Gzowski,  Jr.,  m.e.i.c,  of  Toronto.  The  late 
Mr.  Gzowski  was  in  his  seventy-fifth  year  and  was  a 
resident  of  Toronto  where  he  was  identified  for  many 
years  with  brokerage,  shipping,  mining  and  financial 
interests. 


A.  E.  FOREMAN,  M.E.I.C. 

Mr.  Foreman  is  an  old-time  resident  in  Vancouver, 
having  lived  there  for  thirty-three  years.  He  is  a  member 
of  the  Pioneers'  Association.  Kiwanis  Club,  and  an  active 
member  of  the  Y.M.C.A.,  in  which  he  takes  great  interest 
in  boys'  work,  especially  in  athletics,  which  recalls 
the  days  when  he  was  a  member  of  the  senior  lacrosse 
team  in  1898-99. 

Mr.  Foreman  has  also  been  re-elected  a  member  of 
the  executive  of  the  Convocation  of  the  University  of 
British  Columbia  for  another  three  year  term. 

Recent  visitors  at  Headquarters  from  out  of  town 

J.  H.  Devey.  a.m.e.i.c.  Vancouver,  B.C.;  George  F.  Dalton, 
a.m.e.i.c,  Ottawa,  Ont.;  Miles  P.  Cotton,  a.m.e.i.c,  Vancouver,  B.C.; 
J.  Cummings,  a.m.e.i.c,  Victoria,  B.C.;  H.  W.  Jones,  a.m.e.i.c.  Ottawa. 
Ont.;  A.  F.  Stewart,  m.e.i.c,  Moncton.  N.B.;  D.  W.  McLachlan, 
m.e.i.c,  Ottawa,  Ont.;  R.  Vuill,  a.m.e.i.c.  Cornwall.  Ont.;  C.  R. 
Young,  m.e.i.c,  Toronto,  Ont.;  A.  D.  LePan.  a.m.e.i.c.  Toronto.  Ont.; 
E.  L.  Pettingill,  a.m.e.i.c,  Chatham,  Ont.:  \V.  F.  M.  Bryce,  a.m.e.i.c, 
Ottawa.  Ont.;  C.  V.  Putman.  a.m.e.i.c.  Ottawa.  Ont.;  Alan  K.  Hay. 
a.m.e.i.c,  Ottawa,  Ont.;  G.  B.  Dodge,  m.e.i.c,  Ottawa,  Ont.:  Peder 
Westbve,  M.E.I.C,  Peterborough,  Ont.;  J.  W.  Lewis,  jr.E.l.c,  St.  John, 
N.B.;  Stanley  Glover.  jr.E.l.c,  Southfield,  England;  W.  H.  Breithaupt,. 
m.e.i.c,  Kitchener,  Ont. 
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BRANCH  NEWS 


London  Branch 

F.  Jas.  Bridges,  A.M.E.I.C.,  Secretary-Treasurer. 
R.  I.  Olmsted,  A.M.E.I.C.,  Branch  News  Editor. 

In  the  evening  of  November  15th,  the  London  Branch 
held  its  regular  monthly  meeting  in  the  board  room  of 
the  Public  Utilities  Commission;  H.  A.  Brazier,  m.e.i.c, 
was  in  the  chair.  The  members  present  were,  Buchanan, 
Rostron,  Morgan,  Angus,  Gray,  Vance,  Julian,  Olmsted, 
Moore,  DePassey,  Stevens,  Bridges,  Keith,  Brazier,  Farn- 
comb,  Laniel,  Miller,  Bell,  Chalmers.  The  following 
non-members  were  also  present,  Sinclair,  Riddell,  Shaw, 
Wallace,  Murphy,  Ivey. 

The  chairman  called  on  A.  J.  Stevens,  m.e.i.c,  to 
introduce  the  speaker  for  the  evening,  J.  Clarke  Keith, 
a.m.e.i.c,  secretary-treasurer  of  the  Border  Cities  Branch, 
and  chief  engineer  of  the  Essex  Border  Utilities  Commis- 
sion. After  a  few  well  chosen  words  by  Mr.  Stevens, 
Mr.  Keith  gave  a  most  interesting  and  well  thoughtout 
talk  on  town  planning  and  the  proposed  legislation  relative 
to  it. 

In  his  opening  remarks  Mr.  Keith  declared  that  town 
planning  might  govern  a  multiplicity  of  definitions,  but 
in  its  final  and  complete  analysis  it  was  merely  a  prepara- 
tion for  the  future  to  every  phase  of  civic  life  or  an  attempt 
to  remedy  the  errors  and  abuses  which  already  prevail, 
due  to  lack  of  foresight  or  mistakes  in  judgment.  On  the 
face  of  it,  it  had  to  do  with  things  physical  —  highways, 
parks,  and  rapid  transit  lines.  It  had,  however,  a  far 
deeper  significance.  A  proper  plan  had  a  powerful 
influence  for  good  upon  the  mental  and  moral  develop- 
ment of  the  people.  "It  is  the  firm  base",  the  speaker 
said,  "for  the  building  of  a  healthy,  happy  community 
and  one  of  the  greatest  assets  which  any  city  can  possess." 

After  giving  a  brief  history  of  the  movement  toward 
town  planning,  Mr.  Keith  pointed  out  that  planning 
might  be  accomplished  in  two  ways.  There  might  either 
be  a  plan  prepared  prior  to  an  incoming  population  or  the 
replanning  of  existing  populated  areas  for  the  remedying 
of  existing  conditions  and  to  provide  for  future  needs. 
Every  town  and  city  in  Canada  was  a  crying  example 
of  the  needs  of  the  latter.  Washington  was  an  outstand- 
ing example  of  the  former  type.  The  objects  of  town 
planning  were,  the  speaker  declared,  the  securing  of  the 
best  economic  use  of  the  land,  controlling  the  height, 
density  and  use  of  buildings,  securing  proper  sanitary 
conditions  and  convenience  in  the  use  of  land  for  every 
purpose.  The  initial  step  in  the  plan  for  an  established 
city  was  a  complete  survey  of  existing  conditions,  physical, 
moral  and  business,  Mr.  Keith  declared.  Streets,  rail- 
ways, transit  lines  were  not  the  only  factors  involved. 
The  nature  of  the  city,  the  way  in  which  the  inhabitants 
gain  their  living,  whether  industrial,  residential,  education- 
al, governmental  or  a  combination  of  any  two.  With  all 
information  available,  the  first  purpose  should  be  the 
preservation,  restoration  if  need  be,  and  the  further 
development  of  the  individuality  of  the  city.  Every  plan 
which  is  to  co-ordinate  all  phases  of  development,  must 


embrace  three  primary  necessities:  first,  transportation, 
including  highways,  railways,  transit  systems  and  water- 
ways; second,  open  spaces,  such  as  playgrounds,  parks 
and  connecting  parks;  and  third,  zoning. 

There  is  the  problem  of  financing,  the  speaker 
declared.  The  succeeding  generations  who  are  to  reap 
the  benefit  of  the  judgment  and  foresight  of  the  present 
generation  should  pay  a  large  share  of  the  cost.  He 
further  pointed  out  that  there  is  a  decided  movement 
from  the  rural  to  the  urban  district,  and  likewise  a 
movement  is  to  be  expected  from  the  city  to  the  suburbs 
in  the  next  few  years.  Wise  cities  should  begin  to  prepare 
immediately  for  the  great  suburban  development.  Turning 
to  the  problem  of  motor  vehicles,  whereas  ten  years  ago 
the  motor  vehicle  was  a  curiosity,  it  is  now  a  competitor 
of  the  railroads  in  the  handling  of  freight,  and  has  created 
traffic  problems  which  are  very  difficult  of  solution. 
In  conclusion,  Mr.  Keith  explained  some  of  the  legislation 
and  proposed  legislation  touching  on  the  important 
question  of  town  planning. 

On  motion  of  Major  Murphy,  member  of  the  City 
Town  Planning  Commission  and  F.  W.  Farncomb,  the 
speaker  was  tendered  a  most  hearty  vote  of  thanks,  and 
although  Mr.  Keith  had  to  leave  immediately  after  the 
talk,  in  order  to  make  train  connections,  the  subject  was 
thoroughly  discussed  later  by  those  present.  This 
discussion  covered  almost  every  phase  of  the  subject  and 
included  discussions  of  the  street  railway  problem,  the 
using  of  busses  for  transportation,  the  matter  of  sub- 
divisions of  property,  building  restrictions  and  many 
other  most  interesting  and  live  topics  relative  to  town 
planning. 

Ottawa   Branch 

F.  C.  C.  Lynch,  Associate  E.I.C.,  Secretary-Treasurer. 

The  Ottawa  Branch  greeted  Fraser  S.  Keith,  m.e.i.c, 
general  secretary  of  The  Institute,  at  a  luncheon  held  at 
the  Chateau  Laurier  on  November  29th. 

Mr.  Keith  spoke  on  "The  place  of  the  Local  Branch 
in  The  Engineering  Institute",  and  dwelt  at  length  on 
the  internal  activities  of  The  Institute.  He  pointed  out 
that  there  are  now  twenty-three  branches  of  The  Institute 
throughout  Canada  with  a  combined  membership  of  more 
than  5,000.  He  also  referred  to  the  engineering  legisla- 
tion which  is  now  effective  in  all  provinces  except  Saskat- 
chewan. These  statutes  would  have  the  effect  of  raising 
the  status  of  the  engineer,  he  believed.  The  report  of 
the  Committee  on  Policy,  prepared  under  the  direction  of 
J.  B.  Challies,  m.e.i.c,  with  the  assistance  of  A.  B. 
Lambe,  a.m.e.i.c,  and  the  other  members  of  the  com- 
mittee, incorporated  good  proposals  and  their  adoption. 
Mr.  Keith  considered,  would  be  beneficial.  A  report  on 
classification  and  remuneration,  which  had  been  prepared 
by  a  committee,  would  also  be  brought  up  in  the  near 
future. 

There  was  increasing  personal  pride  among  engineers 
in  membership  in  The  Institute  and  there  was  a  spirit  of 
co-operation  that  was  characteristic  of  the  whole  profes- 
sion. Attendance  at  meetings  created  friendship  that 
reacted  to  the  credit  of  the  profession.  He  stated  that 
the  outstanding  reason  that  members  are  to-day  taking 
a  greater  interest  in  their  profession  is  dm-  to  the  fad 
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that  we  have  branch  societies  meeting,  not  solely  on  a 
basis  of  technical  discussion,  but  meeting  oil  a  basis  of 
sociabilil  y  and  fellowship,  bringing  the  members  together, 
making  them  better  acquainted,  creating  friendships, 
enlarging  viewpoints,  and,  in  general  creating  an  interest 
that,  without  such  meetings,  would  be  altogether  im- 
possible. In  the '  evolution  of  our  organization  the 
branches  have  taken  a  proud  and  glorious  place.  With 
increase  of  responsibility  they  have  risen  to  greater 
heights  of  usefulness  so  that  they  stand  to-day  the  most 
active  agencies  in  our  organization,  the  social  and  technical 
meeting  point  of  the  engineers  in  Canada,  the  point  at 
which  most  of  the  suggestions  dealing  with  the  affairs  of 
The  Institute  emanate,  the  ambassadors  of  the  profession 
to  the  public  at  large,  the  medium  through  which  the 
community  judges  the  character  and  standing  of  the 
profession  as  a  whole,  and  on  whose  activities  depends 
largely  the  realization  of  our  hopes  and  aspirations. 

A  vote  of  thanks  was  proposed  by  R.  F.  Uniacke, 
M.E.I. c,  while  an  expression  of  cordial  feeling  was  extended 
to  Mr.  Keith,  by  K.  M.  Cameron,  m.e.i.c,  chairman  of 
the  Branch.  Those  at  the  head  table  included:  Fraser 
S.  Keith,  m.e.i.c,  W.  P.  Merrick,  of  Toronto,  J.  B.  Bur- 
chell,  of  Sydney,  N.S.,  and  the  following  members  of  the 
Ottawa  Branch:  Dr.  Martin  Murphy,  m.e.i.c,  Col.  W.  P. 
Anderson,  m.e.i.c,  G.  A.  Mountain,  m.e.i.c,  A.  F.  Macal- 
lum,  m.e.i.c,  A.  A.  Dion,  m.e.i.c,  G.  Gordon  Gale, 
m.e.i.c,  John  Murphy,  m.e.i.c,  R.  F.  Uniacke,  m.e.i.c, 
and  K.  M.  Cameron,  m.e.i.c 

Discussion  on  Canada's  Fuel  Problem 

The  fuel  situation  in  Canada  was  discussed  in  its 
many  complex  phases  before  the  Branch  at  the  Victoria 
Memorial  Museum  on  the  evening  of  December  7th.  The 
meeting  was  featured  by  a  number  of  interesting  addresses. 
B.  F.  Haanel,  m.e.i.c,  of  the  Department  of  Mines 
suggested  that  a  possible  solution  of  Ontario  dependency 
on  the  United  States  for  its  supply  of  anthracite  coal 
might  be  found  in  the  use  of  peat  and  by-product  coke. 
The  feature  of  a  paper  on  electric  energy  and  its  use  in 
the  home,  prepared  by  G.  Gordon  Gale,  m.e.i.c,  manager 
of  the  Hull  Electric  Company  and  read  by  John  Murphy, 
m.e.i.c,  was  the  statement  that  the  use  of  hydro-electricity 
by  the  individual  for  heating  was  not  desirable  because 
the  cost  was  too  high.  George  Mountain,  m.e.i.c,  chief 
engineer  of  the  Railway  Commission  read  an  informative 
paper  on  the  transportation  of  fuel  in  bulk.  Hon.  D.  D. 
Mackenzie,  solicitor-general,  moved  the  vote  of  thanks  to 
the  speakers  and  lauded  the  heating  value  and  quality 
of  Nova  Scotia  bituminous  coal.  Dr.  Charles  Camsell, 
deputy  minister  of  mines,  presided  at  the  meeting.  During 
the  evening  several  excellent  lantern  slides  relating  to  the 
fuel  resources  of  Canada  and  the  Alfred  peat  bogs  were 
shown  on  the  screen. 

Dr.  Camsell  reviewed  the  coal  situation.  Fuel  problems,  he 
stated,  were  the  result  of  the  irregular  distribution  of  the  coal  resources 
of  the  world.  Canada  needed  coal  more  than  most  countries  because 
of  her  climate.  This  country  had  enormous  resources  of  coal  but 
because  of  the  irregular  distribution,  the  problem  was  to  supply  the 
greatest  centres  of  population.  The  most  populous  provinces,  Ontario 
and.  Quebec,  were  without  any  coal  fields  and  had  to  depend  for  their 
coal^  supply  on  the  more  conveniently  situated  fields  immediately  to 
the  south  in  the  United  States.  It  was  possible  to  look  upon  the  coal 
problem  as  a  conflict  between  two  opposing  forces.  Canadian  coals 
and  United  States  coals.     The  principal  battle  ground  within  the  last 


four  years  had  been  Manitoba,  and  Canada  was  making  good  progress 
in  capturing  the  domestic  market.  Dr.  Camsell  referred  to  the  ap- 
pointment of  a  committee  by  Hon.  Charles  Stewart,  to  look  into  the 
fundamental  causes  of  the  periodic  crises  resulting  from  coal  shortage. 

Mr.  Haanel  dealt  with  ways  and  means  of  improving  the  coal 
situation  in  Canada  and  covered  the  subject  in  a  most  comprehensive 
manner.  When  the  sum  total  of  "heat  energy"  represented  in  the 
four  classes  of  fuel  resources  comprising  solid  fuels,  coals  of  all  kinds, 
peat  and  wood,  natural  gas,  crude  oil,  and  water  powers,  was  considered 
it  would  be  seen  that  Canada  possessed  sufficient  energy  for  heat  and 
power  to  meet  her  requirements  at  the  present  rate  of  use  for  consider- 
ably over  fifty  thousand  years,  —  indeed,  it  had  been  stated  that  the 
coal  resources  alone  were  of  sufficient  quantity  to  last  this  country, 
at  the  present  rate  of  use,  for  over  thirty  thousand  years. 

Mr.  Haanel  expressed  the  opinion  that  so  far  as  fuel  resources 
were  concerned,  Canada  did  not  appear  to  be  on  the  brink  of  a  fuel 
famine.  Nature  unfortunately  had  placed  the  enormous  coal  resources 
of  this  country  in  the  extreme  east  and  west.  The  position  of  Ontario 
as  regards  an  assured  supply  of  fuels  suitable  for  industrial  and  domestic 
purposes,  was  exceedingly  unfortunate.  While  "energy"  was  of 
absolute  necessity  to  the  industries,  railways  and  commerce  of  a 
country,  the  first  essential  was  a  requisite  quantity  of  "heat  energy" 
to  keep  the  homes  of  Canada's  eight  millions  of  people  warm  during 
eight  months  of  the  year.  Regarding  the  use  of  oil  for  heating,  Mr. 
Haanel  spoke  of  the  importation  of  American  oil  threatening  to  seriously 
cripple  certain  of  the  British  Columbia  collieries.  Patriotism  was  no 
panacea  for  this  evil.  If  oil  could  be  imported  into  Canada  at  a  price 
which  permitted  it  to  be  used  as  a  fuel  at  a  lower  cost  per  heat  unit 
than  local  coal,  then  it  was  economically  right  to  import  and  use  it. 

The  placing  of  western  coals  in  Ontario  as  far  as  Toronto  and 
Ottawa  at  a  price  permitting  competition  on  a  cost  basis  with  American 
coals  now  imported,  was  not  economically  possible.  This  was  due  to 
prohibitive  rates  for  a  2,000  mile  haul  and  the  impossibility  of  balancing 
freights.  Even  if  existing  freight  rates  could  be  cut  in  half,  it  was 
quite  possible  western  coals  could  not  compete  on  a  cost  basis  with 
American  coals. 

Mr.  Haanel  pointed  out  that  of  Canada's  total  consumption  of 
coal  amounting  to  approximately  30,000,000  tons,  60  per  cent  was 
imported  from  the  United  States.  Importations  of  anthracite  amount- 
ed to  about  5,000,000  tons.  Was  there  a  possibility  of  eliminating 
American  anthracite  altogether  through  the  substitution  of  other  fuels 
or  forms  of  heat  energy  ?  Mr.  Haanel  said  that  among  the  impracticable 
suggestions  were  the  substitution  of  western  coals  for  the  anthracite  and 
bituminous  coals,  the  substitution  of  fuel  oil  for  domestic  heating,  and 
the  use  of  hydro-electric  energy  for  domestic  heating.  The  speaker 
expressed  the  opinion  that  the  coking  of  imported  bituminous  coal  and 
the  intensive  development  of  peat  bogs  with  short  rail  hauls  would 
not  only  reduce  the  quantity  of  anthracite  coal  annually  required  in 
Ontario,  but  might  eventually  entirely  eliminate  it. 

Gordon  Gale,  m.e.i.c,  was  to  have  read  a  paper  on  electric  energy 
and  its  use  in  heating,  but  was  unable  to  attend  owing  to  his  time  being 
taken  up  with  the  solution  of  the  power  tie-up  which  has  affected  his 
company  in  common  with  other  local  power  companies  An  interesting 
resumeof  his  paper  was  given  by  John  Murphy,  m.e.i.c.  The  paper  dealt, 
among  other  things,  with  the  peak  load  power  supply  companies  would 
have  to  carry  in  winter  in  order  to  furnish  energy  for  heating  purposes, 
and  the  high  cost  of  electric  heating.  The  paper  concluded:  "The 
direct  use  of  hydro-electricity  for  heating  is  not  desirable  to  the  indi- 
vidual because  cost  is  too  high.  It  is  not  possible  to  the  community 
because  there  is  not  enough  to  supply  everyone,  and  it  is  not  in  the 
interest  of  the  country  because  electric  power  has  another  and  more 
useful  use". 

George  Mountain,  m.e.i.c,  spoke  on  the  transportation  of  fuel  in 
bulk.  Coal,  he  stated,  was  in  railway  parlance,  good  tonnage.  There 
was  no  special  difficulty  involved  in  the  loading,  unloading  and  trans- 
portation of  coal.  Mr.  Mountain  dealt  with  the  principal  movements 
in  the  transportation  of  coal  on  the  railways  coming  into  and  through 
Canada. 

Annual  Smoker 

A  novel  and  intensely  amusing  entertainment  was 
staged  at  the  annual  smoker  of  the  Branch,  held  at  the 
Chateau  Laurier  on  the  evening  of  December  14th. 
Business  worries  were  laid  aside  and  the  evening  was 
given  over  to  the  enjoyment  of  music  and  humourous 
dialogue  provided  by  excellent  artists. 
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The  feature  of  the  evening  was  the  songs,  dialogues 
and  one-man  plays  put  on  by  Jack  McLaren  of  Toronto, 
who  enjoys  a  wide  popularity  as  a  former  member  of 
the  P.P.C.L.I.,  concert  party,  and  later  of  the  "Dumbells". 
Mr.  McLaren  is  also  well  known  in  Canada  as  a  magazine 
illustrator,  having  several  clever  covers  to  his  credit  this 
year.  He  is  one  of  the  most  original  entertainers  heard 
in  Ottawa  in  some  time. 

There  were  many  other  fine  musical  numbers.  Charles 
Watt  sang  several  songs  and  received  rounds  of  generous 
applause  and  was  forced  to  sing  several  times  before  he 
was  allowed  to  take  his  seat.  Both  he  and  Mr.  McLaren 
were  accompanied  by  D.  F.  Jeffrey.  Martin  Wolff, 
a.m.e.i.c,  of  the  Ottawa  Branch,  entertained  the  members 
with  songs  in  Chinese  dialect  in  which  the  names  of 
members  of  the  Ottawa  Branch  were  mentioned.  Mr. 
McLaren  excelled  in  humorous  dialect  and  put  on  several 
plays  which  were  received  with  tremendous  applause. 
His  stories  were  greeted  with  enthusiasm,  and  a  Scotch 
monologue,  "A  Day  in  Glasgow",  proved  very  popular 
with  the  sons  of  Scotland  in  the  audience.  During  the 
evening  a  radio  concert,  arranged  by  several  of  the 
members  of  the  Branch,  was  staged.  It  proved  very 
successful  and  announcements  and  piano  selections  were 
heard  very  distinctly.  Following  the  radio  concert  one 
of  Harold  Lloyd's  latest  films  was  shown  under  the 
direction  of  B.  E.  Norrish,  a.m.e.i.c. 

The  evening's  entertainment  was  one  of  the  most 
successful  staged  by  the  Ottawa  Branch.  Much  credit 
was  given  the  various  artists,  especially  to  Mr.  McLaren. 

C.  R.  Coutlee,  m.e.i.c,  was  chairman  of  the  meeting. 
The  committee  in  charge  of  the  entertainment  consisted 
of  J.  L.  Rannie,  m.e.i.c,  (convener),  R.  C.  Berry, 
a.m.e.i.c,  P.  Sherrin,  a.m.e.i.c,  H.  Godwin  and  R.  K. 
Odell.  Following  the  programme  a  buffet  supper  was 
served  in  the  main  dining  room  of  the  Chateau.  About 
two  hundred  attended. 


Kingston  Branch 

L.  T.  Rutledge,  M.E.I.C,  Secretary -Treasurer. 

A  regular  meeting  of  the  Kingston  Branch  was  held 
on  November  28th,  at  which  meeting  an  excellent  address 
was  given  by  Dr.  A.  L.  Clark,  Hon.M.E.I.C,  Dean  of  the 
Faculty  of  Science,  Queen's  University.  Dr.  Clark  spoke 
on  the  subject  which  is  a  very  popular  one  in  all  spheres 
of  life.  It  is  a  subject  which,  as  Mark  Twain  says, 
considerable  is  said,  but  nothing  is  done,  but  the  practice 
is  too  convenient  to  be  abandoned.  When  one  meets  an 
acquaintance  and  does  not  want  to  maintain  a  gloomy 
silence,  one  makes  an  obvious  remark  about  the  weather 
instead  of  cudgelling  one's  brains  for  some  profound 
utterance  about  public  policy  or  the  state  of  Europe. 
The  weather  is  therefore  a  subject  of  enthralling  interest. 
So  Dean  Clark  chose  as  the  subject  of  his  address  "Weather 
Forecasting". 

Dr.  Clark  has  directed  the  work  of  taking  weather 
observations  at  the  Kingston  station  of  the  Meteorological 
Department  of  Canada  for  some  years  past.  In  this 
connection,  daily  readings  of  barometric  pressure,  tem- 
perature, wind  velocities,  wind  direction  and  precipitation 
are  telegraphed  in  code  to  Toronto  which  is  the  central 


station  for  Canada.  The  address  being  so  intensely 
interesting  and  containing  such  valuable  information  of 
interest  to  any  one,  and  epitome  of  it  is  given  for  the 
readers  of  The  Journal. 

Weather  was  denned  as  the  sum  total  of  atmospheric  conditions. 
The  oldest  method  of  forecasting  is  the  one  based  on  superstitious 
beliefs  which  vary  widely  with  different  localities.  The  moon  has 
always  occupied  an  interesting  position  and  almost  from  the  dawn 
of  history  changes  of  weather  have  been  attributed  to  its  phase,  position, 
or  its  appearance.  The  speaker,  very  reluctantly  stated  that  no 
dependence  could  be  placed  in  these  beliefs.  As  many  wrong  guesses 
are  made,  as  correct  ones,  but  only  the  latter  are  remembered. 

Forecasting  by  observations  such  as  is  practised  by  Indians, 
trappers,  sailors  and  others  whose  work  brings  them  into  constant 
touch  with  nature,  can  be  relied  on  to  a  great  extent.  Forecasting 
by  observations  of  the  sun  or  sun  spots  is  gaining  popularity. 
Periodicity  of  storms  has  been  claimed  to  be  due  to  the  rotation  of 
sun  spots.  The  whirling  of  these  sun  spots,  causes  a  magnetic  field 
so  intense  that  its  effect  can  be  observed  on  the  earth's  surface.  Im- 
mense numbers  of  negatively  charged  particles  or  electrons  arrive  at 
the  earth's  atmosphere  from  the  sun  and  it  has  been  stated  by  an 
eminent  physicist,  Sir  Oliver  Lodge,  that  a  negatively  charged  atmo- 
sphere signifies  bad  weather,  whereas  a  positively  charged  atmosphere 
forecasts  fair  weather. 

Fine  dust  in  the  upper  air  causes  a  diminution  of  temperature. 
After  each  large  volcanic  eruption  there  is  a  lower  temperature  on  the 
earth.  In  1883  this  was  very  pronounced  after  the  terrible  volcanic 
eruption  in  the  East.  The  dust  travelled  three  times  around  the 
earth.  Volcanic  eruptions  could  cause  an  ice-age  if  these  eruptions 
were  sufficiently  intense  and  happened  often  enough.  It  is  interesting 
to  note  the  precipitation  on  the  earth's  surface.  Twenty-six  million 
tons  of  water,  in  the  various  forms  which  it  may  assume,  fall  per  second 
on  an  average  on  the  earth's  surface.  Changes  in  atmospheric  pressure 
is  the  great  factor  that  determines  weather  conditions.  A  falling 
barometer  indicates  a  storm.  The  barometric  pressure  at  sea  level 
varies  between  29  and  31  inches  of  mercury,  though  as  low  as  27  has 
been  recorded  in  the  low  pressure  area  of  a  typhoon. 

For  the  purpose  of  forecasting  the  Meteorological  Department 
issues  daily  a  map  of  our  continent  on  which  isobaric  lines  or  lines 
of  equal  pressure  are  shown.  The  map  shows  the  location  of  the 
low  and  high  pressure  areas  and  also  the  intensity  of  the  storm.  As  a 
usual  thing,  the  storms  travel  in  the  same  general  direction  across 
the  continent.  A  great  many  originate  out  in  the  North  Western 
part  of  the  continent  and  travel  across  the  Great  Lakes  and  out  the 
St.  Lawrence  valley.  The  storm  that  originates  in  the  Caribbean  sea 
generally  passes  up  the  eastern  states  and  out  the  St.  Lawrence  valley. 
Records  show  that  83  percent,  of  all  official  predictions  made  from 
these  isobar  maps  are  correct.  This  service  is  of  great  value  to  the 
shipping  industry  on  both  the  lakes  and  the  oceans.  The  direction 
of  the  wind  results  from  the  positions  of  the  low  pressure  areas.  The 
wind  tends  to  blow  towards  the  centre  of  low  pressure  but  the  rotation 
of  the  earth  causes  a  deflection  towards  the  right. 

Dean  Clark  discussed  in  detail  many  other  phases 
of  the  subject.  The  lecture  aroused  a  very  interesting 
discussion. 

The  next  meeting  was  held  on  December  14th,  when 
a  paper  was  given  by  Captain  Donnelly  on  the  releasing 
of  the  passenger  steamer  Rapids  Prince  from  the  rocks 
of  the  Lactone  rapids,  in  the  St.  Lawrence  river. 

It  will  be  recalled  that  on  July  30th,  this  vessel  of  the  Canada 
Steamship  Lines,  on  its  trip  from  Prescott  to  Montreal  with  over 
400  passengers,  met  an  accident  in  the  passage  down  the  rapids. 
The  rudder  chain  broke  and  the  vessel  drifted  out  of  the  main  channel 
and  lodged  on  a  flat  rock  and  retained  its  position.  The  passcn 
and  crew  were  safely  removed  on  the  following  day  by  rivermen. 
Tenders  were  called  for  the  salvaging  of  the  vessel.  The  Donnelly 
Wrecking  and  Salvage  Company  were  the  lowest  bidders 
given  the  contract  on  ;i  li:isis  of  "no  pure,  no  pay"  at  a  pine  ol  $49,475. 
On  August  3rd,  the  contractors  were  on  the  job  and  work  of  installing 
plant  began.  Fla1  bottomed  scows  and  gasoline  launches  were  put 
into  service.  Fortunatelj  a  flat  rock,  quite  accessible,  was  located 
1,200  feet  from  the  wreck  on  the  opposite  Bide  ot  tli<'  channel  Here 
a  boiler  and  winding  engine  were  set  up  and  firmly  fastened  to  the  rock. 

Mr.   Donnelly  described    m   detail   the   method    used    hi    fast 

a  ljj-inch  wire  cable  1.200  feet  long  to  the  wreck     A  small  Lyle  run 
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brought  from  Halifax  was  used  to  shoot  a  steel  projectile  weighing 
19  pounds,  to  the  end  of  which  a  .s-inch  manilla  rope  was  fastened. 
The  first  shot  went  1.800  feet  beyond  the  wreck.  After  a  very  few 
shots  a  direct  hit  was  made.  Great  care  had  to  be  used  in  coiling 
the  rope  so  that  it  would  not  foul.  The  rope  was  used  to  pull  a  Ki-inch 
wire  rope,  the  latter  pulled  a  '  x-inch  rope,  then  it  was  used  to  pull  a 
:li-inch  wire  cable  and  lastly  the  ?;j-inch  to  secure  a  1^-inch  plow 
steel  wire  cable  with  an  ultimate  strength  of  approximately  280,000 
pounds.    This  heavy  cable  was  secured  to  the  bow  of  the  steamer. 

In  the  first  place,  the  deck  was  reinforced  by  joining  it  to  the 
keel  with  rods  and  134-inch  turnbuckles.  The  cable  was  wound  four 
times  in  the  figure  "S"  around  two  bollards  or  short  pillars  firmly 
secured  to  the  deck.  The  coils  were  wired  together  at  the  start.  The 
wire  cable  was  then  passed  through  a  shackle  and  joined  to  two  five 
inch  manilla  ropes  and  lastly  to  block  and  tackle,  the  latter  secured 
to  the  deck.  After  it  was  secured  and  taut  the  small  wires  on  the 
"S"  coils  were  removed. 

The  intention  was  to  pull  the  bow  of  the  wreck  by  the  cable  so 
as  to  release  the  vessel  bow  first  and  pull  the  vessel  into  the  main 
channel  and  cross-wise  of  the  current,  trusting  to  the  forty  mile  current 
and  the  rudder  to  turn  the  vessel  bow  downstream.  This  necessitated 
pulley  the  vessel  450  feet.  Two  men  were  detailed  to  cut  with  sharp 
axes  the  manilla  rope  at  the  proper  signal.  Another  with  an  oxy- 
acetylene  flame  was  ready  to  burn  the  cable  if  it  should  foul.  Every- 
thing was  done  by  signals.  The  engines  in  the  vessel  were  in  good 
condition  and  full  steam  was  up.  The  signal  was  given  to  start  the 
winding  engine  1,200  feet  away.  Everything  went  as  was  planned. 
The  boat  was  released  and  came  gradually  and  smoothly  from  the 
rock.  It  was  pulled  across  the  stream.  On  the  signal,  the  axe-men 
cut  the  manilla  rope.  In  an  infinitesimal  time,  the  large  cable  jumped 
the  bollards,  the  vessel  turned  down  stream  on  its  regular  course. 
In  nine  minutes  from  the  first  signal,  she  was  gliding  peacefully  down 
the  Lachine  rapids.  Capt.  Donnelly  had  the  vessel  docked  in  Montreal 
within  two  hours  from  the  first  signal  to  draw  up  the  cable. 

The  Branch  are  very  grateful  to  Capt.  Donnelly  for 
the  full  explanations  of  the  details  of  this  great  engineer- 
ing feat. 

Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C,  Secretary-Treasurer. 

Local  engineers  are  pleased  to  welcome  Lester  Willis 
Gill,  M.E.I.C,  to  Hamilton.  Prof.  Gill,  who  has  recently 
been  appointed  Principal  of  the  new  technical  school,  has 
had  an  interesting  career,  which  may  well  be  an  inspira- 
tion to  his  students.  Born  on  a  farm  in  Prince  Edward 
Island,  he  left  at  the  early  age  of  fifteen,  making  his  way 
to  Boston,  where  he  found  employment  in  a  livery  stable. 
During  the  next  five  years  he  worked  successively  as  a 
street  car  conductor,  a  carpenter,  a  painter  and  a  handy 
man,  during  which  time  he  was  carefully  saving  his  money 
so  as  to  get  an  education.  At  the  age  of  twenty-one  he 
applied  for  admission  to  McGill  University.  He  was 
refused  on  the  ground  that  his  preliminary  education  was 
not  sufficient.  Nothing  daunted,  he  prevailed  on  the 
authorities  to  give  him  a  trial  on  condition  that  he  pass 
every  examination  during  the  first  three  months.  In 
this  he  was  successful  and  the  same  pluck  which  gave 
him  a  start,  enabled  him  to  graduate  in  1896  in  mechanical 
engineering  with  honours  and  the  gold  medal  and  the 
degree  of  b.Sc.  He  continued  at  McGill  another  year, 
taking  up  electrical  engineering  in  1896-'97,  winning  the 
1851  Exhibition  Scholarship,  calling  for  2  years  further 
study.  He  devoted  the  year  1897- '98  to  research  work 
on  magnetic  hysteresis.  This  work  was  published  in  the 
Philosophical  magazine,  London,  and  our  plucky  young 
student  won  the  degree  of  M.sc. 

The  following  year  was  spent  at  Harvard  University 
in  further  research  work  on  magnetism  and  also  the  study 
of  higher  mathematics  and  physics.  Several  of  his  papers 
at  this  time  were  published  in  the  Philosophical  magazine. 


The  following  year  was  devoted  to  the  practical  applica- 
tion of  his  science  in  the  works  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  at  East  Pitts- 
burgh, Pa. 

In  1900  he  was  appointed  professor  of  general 
engineering  in  the  mining  department  of  Queen's  Univer- 
sity, and  during  the  next  five  years  was  largely  responsible 
for  the  initial  organization  of  the  departments  of  civil, 
electrical  and  mechanical  engineering.  Subsequent  to 
this  he  became  Professor  of  electrical  and  mechanical 
engineering,  and  finally  Professor  of  electrical  engineering. 
During  this  period  from  1900  to  1915  at  Queen's,  the 
Professor  was  able  to  devote  a  part  of  his  time  to  consult- 
ing engineering  work,  making  reports  on  power  projects, 
besides  designing  power  and  heating  plants,  including 
that  for  Queen's  University. 

Upon  the  outbreak  of  war,  our  professor  volunteered 
his  services  with  the  engineering  corps  of  the  first  con- 
tingent, but  was  unable  to  join  up  at  that  time.  In  1916 
he  organized  the  46th  Queen's  University  Battery  C.F.A., 
leaving  for  overseas  in  the  spring  of  the  same  year.  He 
saw  service  in  France  until  June  1917,  when  he  was  sent 
to  hospital  in  England  suffering  from  gas.  He  was 
subsequently  appointed  to  the  war  office  and  supervised 
the  equipment  for  munition  factories  during  the  next 
nine  months.  Just  prior  to  the  armistice  Prof.  Gill  was 
on  his  way  back  to  France  to  take  charge  of  a  field  battery, 
when  he  was  appointed  to  the  post  of  Director  of  Educa- 
tion for  the  Khaki  College,  under  Colonel  Tory.  In  the 
December  of  1918,  when  Professor  Gill  undertook  this 
work,  the  college  only  had  a  staff  of  one  hundred  instruc- 
tors. Within  two  months'  time  it  was  necessary  to 
increase  this  number  to  four  hundred  instructors,  and  the 
number  of  students  increased  proportionately. 

The  executive  and  organizing  ability  of  Professor 
Gill  called  forth  the  highest  praise  from  educationists  in 
England.  In  January  1919,  General  Currie,  officer  com- 
manding the  Canadian  corps,  gave  him  permission  to 
establish  a  concentration  camp  at  Ripon,  England,  for 
university  students.  At  this  camp  there  were  eight 
hundred  scholars,  with  a  staff  of  forty  instructors.  All 
told,  the  Khaki  College  had  an  enrolment  of  ten  thousand 
with  a  staff  of  four  hundred  teachers.  Professor  Gill  was 
demobilized  with  the  rank  of  Lieut.-Colonel  in  1919. 

Upon  returning  from  overseas,  Prof.  Gill  was  given 
the  office  of  director  of  technical  education  for  the 
Dominion  Government.  He  occupied  this  post  for  nearly 
two  years,  after  which  he  took  over  the  position  of 
director  of  the  departments  of  electrical  and  mechanical 
engineering  at  the  University  of  British  Columbia,  in  1921. 
In  October,  Prof.  Gill  became  principal  of  the  Hamilton 
Technical  School  and  with  such  a  man  at  its  head,  and 
in  a  growing  industrial  city,  such  as  we  have  here,  there 
is  a  bright  future  ahead  for  the  students  who  pass  under 
his  care. 

Winnipeg  Branch 
George  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

The  session  is  now  well  into  its  stride  in  Winnipeg, 
with  a  number  of  interesting  paper?  and  addresses  already 
presented  to  the  membership.  On  October  19th,  Rev. 
Father  Morton  gave  a  talk  on  relativity  and  the  record 
attendance,  over  100,  were  treated  to  a  rare  example  of 
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a  lucid  treatment  of  a  very  abstruse  scientific  development. 
The  speaker,  starting  with  a  few  elementary  notions,  led 
his  listeners  on  in  easy  stages  until  even  the  most  un- 
initiate  after  the  lecture  had  a  very  fair  grasp  of  the 
idea  underlying  the  general  and  specific  theories  developed 
by  Einstein.  With  never  a  pause  for  a  word,  with  never 
a  hiatus  in  his  reasoning  the  lecturer  illustrated  not  only 
a  complete  mastery  of  his  subject,  but  an  object  lesson 
in  the  use  of  the  King's  English  as  applied  to  scientific 
thought,  which  in  itself  made  the  occasion  worth  while. 
Professor  Allen  in  moving  a  vote  of  thanks  stated  that 
he  believed  Father  Morton  was  one  of  the  only  six  men 
living  who,  it  is  asserted,  really  understand  the  theory 
of  relativity. 

At  the  next  meeting  A.  W.  Lamont,  a.m.e.i.c,  of 
the  Canadian  Westinghouse  Company,  gave  a  complete 
account  of  an  electric  furnace  for  the  heat  treatment  of 
the  moving  parts  of  locomotives  recently  installed  in  the 
local  Canadian  National  shops.  The  members  had 
previously  been  given  the  opportunity  of  visiting  the 
shops  and  seeing  the  apparatus  actually  in  operation. 
Mr.  Lamont's  paper  will  be  found  in  full  in  another  part 
of  this  issue. 

On  November  16th,  F.  H.  Martin,  m.e.i.c,  addressed 
the  meeting  on  the  economics  of  rate-making  as  applied 
to  a  public  utility  furnishing  electric  energy.  As  was 
anticipated  the  subject  gave  rise  to  a  lively  discussion 
prolonged  to  a  late  hour.  Mr.  Martin  with  good  tactics, 
in  his  address  merely  gave  a  sketchy  outline  of  the  subject, 
and  reserved  his  heavy  artillery  until  subjected  to  a 
direct  frontal  attack.  The  subsequent  exchanges  were 
lively,  but  good  humour  prevailed  throughout.  It  would 
be  a  pity,  if  such  discussions  among  professional  men 
should  degenerate  to  mere  bickering  between  represent- 
atives of  rival  interests.  It  is  a  tribute  to  the  usefulness 
of  The  Institute,  that  there  was  no  evidence  of  any  such 
condition  and  that  opportunity  was  presented  of  frank 
presentation  of  every  point  of  view. 

At  the  meeting  on  December  7th,  Harold  Edwards, 
a.m.e.i.c,  reported  on  behalf  of  the  Committee  on 
Foundations.  This  committee  since  its  last  report,  has 
been  doing  considerable  study  of  the  local  foundation 
problem  which  presents  many  unusual  conditions.  It  is 
the  policy  of  the  Branch  to  encourage  the  work  of  its 
committees,  believing  that  therein  lies  the  chief  source 
of  the  Branch's  vitality.  The  benefit  of  this  policy  was 
very  forcibly  illustrated  as  a  result  of  Mr.  Edward's 
report.  It  transpired  that  the  university  has  been  made 
a  repository  of  all  information  relative  to  foundations, 
where  the  information  is  not  only  readily  accessible  to 
the  members  but  also  serves  as  a  valuable  supplement 
in  the  college  curriculum.  Further  the  committee  has  in 
contemplation  the  construction  of  a  soil  testing  machine 
similar  to  that  recommended  by  the  American  Society  of 
Civil  Engineers,  which  will  also  be  operated  in  conjunc- 
tion with  the  University.  Again  the  civic  authorities 
are  about  to  undertake  a  revision  of  the  city  building 
by-law,  and  there  is  no  doubt  the  findings  of  the  com- 
mittee will  prove  of  much  importance  in  this  regard. 
Co-operation  between  the  city  and  the  Branch  in  the 
undertaking,  will  prove  the  disinterestedness  of  the 
engineers,  the  value  of  their  services  and  will  go  far 
towards  achieving  that  recognition  which  is  so  essential 


in  the  betterment  of  the  profession.  The  discussion 
which  followed  Mr.  Edwards  report  evidenced  the  keen 
interest  taken  in  the  work  of  the  committee,  and  in 
passing  a  vote  of  thanks  especial  comment  was  made 
on  the  amount  of  time,  particularly  in  Mr.  Edwards  case, 
given  to  the  work  involving  a  heavy  sacrifice. 

On  November  8th,  Capt.  C.  N.  Mitchell,  v.c,  M.c, 
a.m.e.i.c,  was  married  to  Gertrude  Hazel  Bishop  of 
Winnipeg,  and  the  bridal  pair  left  for  a  short  stay  in 
Vancouver,  proceeding  thence  to  the  state  of  Washington 
where  Captain  Mitchell  will  act  as  superintendent  for 
the  Foundation  Company  on  the  construction  of  bridge 
piers. 

Moncton   Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  Branch  was 
held  in  the  Barker  House  on  Thursday  evening,  December 
7th,  in  the  form  of  a  banquet  and  an  address  by  Dr. 
Bigelow  of  Sackville. 

The  chairman,  G.  C.  Torrens,  a.m.e.i.c,  introduced  the 
speaker  of  the  evening,  who  chose  as  his  subject  "The  Place 
of  Research  in  the  Development  of  Canadian  Industries". 
Dr.  Bigelow  is  Dean  of  the  Faculty  of  Science  of  Mount 
Allison  University,  where  he  occupies  the  chair  of 
chemistry.  He  is  a  charter  member  of  the  Canadian 
Institute  of  Chemistry,  of  which  he  is  past  vice-president, 
and  is  a  member  of  the  Council  of  Industrial  Research. 
In  addition,  therefore,  to  his  academic  qualifications  for 
treating  his  subject,  he  is  in  intimate  touch  with  actual 
research  work;  qualifications  which  were  very  evident 
showed  out  in  his  intensely  interesting  statement  of  his 
subject,  and  in  his  clear  analysis  of  the  influence  of 
research  on  the  industrial  development  of  all  countries. 
At  the  outset  Dr.  Bigelow  congratulated  The  Institute 
on  the  work  it  was  accomplishing  in  advancing  the 
profession  of  engineering  and  in  so  doing,  serving  the 
interests  of  the  country  as  a  whole.  He  hoped  that  the 
Canadian  Institute  of  Chemistry  would  soon  be  doing 
like  good  work  for  chemists. 

Entering  upon  his  subject  he  showed  that  it  was  the  investigator 
who  was  responsible  for  all  the  wonderful  advances  in  modern  times. 
In  the  more  recent  developments  he  doubted  whether  it  was  generally 
known  on  whose  shoulders  many  of  the  so  called  "inventors"  had 
climbed  to  fame.  It  was  in  the  research  laboratory  that  tests  and 
trials  and  experiments  were  carried  out  that  established  principles 
upon  which  the  manufacturer  and  producer  built.  The  accomplish- 
ment of  other  nations  was  touched  upon  with  the  results  accruing. 
Germany,  before  the  war,  realized  the  importance  of  research  and,  as 
a  result,  when  her  supply  of  nitrates  was  cut  off  at  the  beginning  of 
the  war  she  was  in  a  position  to  manufacture  nitrates  from  the  air 
and  at  the  end  of  the  war  her  production  was  at  the  rate  of  200,000 
tons  per  annum.  Without  research  she  must  have  collapsed  early 
in  the  war. 

Canada's  own  work  was  outlined  more  particularly  in  the  produc- 
tion of  acetone,  a  vital  product  in  the  manufacture  of  explosives. 
At  Shawinigan  Falls  during  the  war,  Canadian  research  was  responsible 
for  a  process  that  revolutionized  the  industry  and  greatly  aided  the 
Allies  in  winning  the  war. 

Dr.  Bigelow 's  message  was  not  a  more  recital  of  facts  accomplished. 
He  outlined  briefly  many  of  the  problems  yet  unsolved  and  particularly 
those  relating  to  eastern  Canada.  The  proper  curing  and  packing  ol 
fish  was  a  most  important  subject.  The  trade  in  this  product  with 
Cuba  alone  was  valued  at  a  million  and  a  half  annually,  yel  in  Bpite 
of  Canada's  favourable  position  as  regards  proximity  of  markets, 
Alaskan  and  Norwegian  fish  dominated,  chiefly  because  ol  better 
keeping  qualities.     Research  had  overcome  pari   of  the  trouble  as  it 
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had  been  discovers !  thai  the  salt  used  in  curing  the  fish  promoted 
rowth  that  discolored  it.  Preventatives  to  the  softening  that  our 
h  i^  still  subject  to,  are  yet  to  be  discovered.  Our  forests 
subject  to  pests  that  cause  enormous  losses  yearly.  In  the  discovery 
of  means  to  exterminate  these  is  a  wide  field  for  research.  In  the 
reduction  of  our  ores,  —  particularly  in  the  preliminary  smelting  of 
the  nickel  ores,  —  a  vast  quantity  oi  sulphur  dioxide  is  given  off  with 
no  attempt  at  reclamation.  Canadians  import  sulphur  and  sulphuric 
acid,  particularly  for  the  paper  making  industry,  yet  in  the  smelting 
of  nickel  the  sulphur  dioxide  given  off  is  the  base  used  in  the  manu- 
facturing of  sulphuric  acid.  In  our  manufacture  of  wood  pulp  by 
the  chemical  process,  as  contrasted  with  the  mechanical  or  grinding 
process,  fifty  per  cent  of  the  material  is  wasted,  and  is  discharged 
into  our  rivers  in  solution.  Think  of  the  enormous  saving  to  be 
effected  if  this  material  could  be  reclaimed  for  commercial  use.  Canada 
has  a  vast  supply  of  helium,  the  gas  that  is  now  replacing  hydrogen 
in  lighter-than-air  air  craft.  In  our  natural  gases  there  is  now  going 
to  waste  helium  to  the  value  of  millions  of  dollars  annually  on  a  war 
valuation.  This  is  because  no  peace  time  use  is  found  for  it.  Here 
is  an  opportunity  for  research. 

Other  problems  awaiting  solution  were  toughed  upon 
and  the  members  of  the  Moncton  Branch  were  left  with 
the  feeling  that  life  is  by  no  means  thread-bare;  there 
was  yet  work  to  be  done  on  behalf  of  mankind  if  we 
will  but  go  to  it  with  that  sublime  patience  and  industry 
that,  steadily  applied  by  the  unknown  investigator  in 
the  privacy  of  his  laboratory,  has  been  responsible  for 
all  the  wonderful  improvements  in  his  condition  that 
mankind  now  enjoys. 

Dr.  Bigelow  has  the  poise  and  earnestness  of  the 
true  thinker  and  the  clearness  of  expression  of  the  valued 
teacher  and  it  was  no  formal  vote  of  thanks  which  the 
meeting  tendered  him  on  the  completion  of  his  fascinating 
address. 

Cape   Breton  Branch 

Kenneth  G.  Cameron,  A.M.E.I.C.,  Secretary-Treasurer. 

The  annual  meeting  of  the  Branch  was  held  on 
Tuesday,  December  12th,  at  the  Branch  rooms,  K.  H. 
Marsh,  m.e.i.C,  vice-chairman,  presiding. 

The  secretary  read  the  annual  report,  and  following 
its  adoption,  the  chairman  announced  that  the  election 
for  officers  for  the  coming  year  had  resulted  as  follows: 
Chairman,  K.  H.  Marsh,  m.e.i.C.;  executive  committee 
(1923-1924),  Horace  Longley,  m.e.i.C,  and  C.  C.  Curtis, 

M.E.I.C. 

After  completing  the  transactions  of  business,  J.  G. 
H.  Purves,  m.e.i.C,  read  a  paper  entitled  "Abnormal 
Friction  Losses  in  a  Twelve- inch  Water  Main". 

The  intention  of  the  paper  was  to  compare  actual  loss  of  head 
in  a  specific  case  with  the  theoretical  loss  arrived  at  by  means  of  stand- 
ard formulae,  due  allowance  being  made  for  time  and  conditions  of 
service.  The  instance  cited  was  that  of  a  twelve-inch  main  leading 
in  a  straight  line  from  a  reservoir  at  elevation  202,  to  a  point  of  delivery 
at,  as  far  as  referred  to  in  this  paper,  elevation  81.  Subsequent  higher 
levels  required  delivery  at  elevation  135.  The  original  installation  was 
designed  to  supply  not  more  than  one  and  one-half  million  gallons 
per  day  at  elevation  81  and  have  sufficient  reserve  head  left  to  supply 
the  higher  levels  at  a  pressure  of  ten  pounds  per  square  inch  as  a 
minimum,  —  say  25-foot  head.  The  latter  figure  of  25  feet  added  to 
elevation  135  means  that  the  main  was  supposed  to  deliver  one  and 
one-half  million  gallons  per  day  at  an  effective  head  of  202  less  160 
or  42  feet.  This  figure  checks  fairly  well  with  calculated  quantities 
from  various  standard  formulae  for  flow,  for  new  pipe. 

The  demand  upon  the  pipe,  however,  was  too  heavy.  When 
lower  levels  were  supplied,  no  head  was  left  to  take  care  of  those  higher 
up.  A  booster  pump  was  installed,  necessitating  a  considerable 
expenditure,  but  did  not  give  entire  satisfaction.  Early  investigation 
was  thought  to  indicate  a  leakage  at  some  unknown  points  in  the 
pipe.    At  a  point  12,000  feet  distant  from  the  reservoir,  i.e.  the  above 


mentioned  point  at  elevation  81,  the  pressure  had  dropped  to  38  pounds 
per  square  inch,  when  the  main  was  flowing  at  the  rate  of  only  600.000 
gallons  per  day,  equivalent'  to  a  loss  of  head  of  34.5  feet,  against  a 
theoretical  loss  of  only  11  feet,  for  new  pipe.  Careful  metering  at 
intake  and  delivery  disproved  any  assumption  of  leakage.  Pressure 
readings  taken  at  intervals  along  the  pipe  showed  the  drop  to  be 
uniform  throughout  and  pitotmeter  readings  indicated  an  abnormal 
skin  resistance,  in  one  place  showing  even  a  reversion  of  flow. 

Special  inside  calipers  for  testing  diameter  and  feeling  for  rough- 
ness showed  that  the  diameter  of  the  pipe  did  not  average  one-quarter 
of  an  inch  less  than  when  pipe  was  new,  but  did  locate  small  blisters 
or  tubercles,  (about  \i  inch  high  and  at  4  inches  to  5  inches  centres j, 
which  could  be  crushed  by  the  calipers.  It  was  thought  that  the 
reversion  of  flow  might  be  a  swirl  or  eddy  in  the  neighbourhood  of  one 
of  these  tubercles. 

Mr.  Purves  then  went  on  to  state  various  causes  for  increased 
friction  loss,  comparing  losses  calculated  from  several  standard  formulae. 
He  preferred  to  offer  no  suggestion  as  to  what  might  be  better  practice 
in  designing  but  he  believed  that  many  other  phases  of  design  should 
receive  equal  consideration  with  the  mere  question  of  flow  as  set  forth 
by  various  formulae  and  tables. 

The  paper  evoked  a  great  deal  of  interest  and 
discussion  and  a  hearty  vote  of  thanks  was  tendered 
to  Mr.  Purves  at  the  conclusion. 

Following  the  adjournment,  a  meeting  of  the 
Executive  Committee  was  held  at  which  the  following 
appointments  for  the  coming  year  were  made :  —  Vice- 
chairman,  Horace  Longley,  m.e.i.c;  secretary -treasurer, 
D.  W.  J.  Brown,  Jr. E. i.e.;  Papers  and  Meetings  Com- 
mittee, S.  C.  Mifflen,  a. m.e.i.c,  A.  L.  Hay,  a.m.e.i.c, 
M.  W.  Booth,  a.m.e.i.c,  C.  McD.  Smyth,  a.m.e.i.c 

St.  John   Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-Treasurer . 

"A  Fundamental  Plant  Study  of  St.  John",  was  the 
subject  of  a  very  interesting  paper  read  at  the  regular 
meeting  of  the  St.  John  Branch  on  Friday  December  15th, 
by  W.  R.  Pearce,  m.e.i.c,  chief  engineer  of  the  New 
Brunswick  Telephone  Company  Ltd.  A.  G.  Tapley, 
A.M.E.I.C,  presided  and  a  large  number  of  members  were 
present. 

In  opening,  Mr.  Pearce  described  a  telephone  system  as  "the 
nervous  system  of  modern  business".  It  is  an  essential  part  of  every- 
day life  and  has  become  a  first  necessity  in  all  business.  Each  sub- 
scriber's line  must  have  a  separate  pair  of  wires  extending  from  his 
premises  to  the  exchange  building  and  it  is  apparent  that  the  telephone 
company  must  plan  far  in  advance  of  its  present  requirements,  in  order 
to  be  ready  for  future  growth,  moves  or  other  changes. 

In  order  to  undertake  scientifically  a  development  study  as 
applied  to  the  telephone  field,  it  is  necessary  to  make  an  analysis 
of  all  the  factors  which  may  affect  the  growth  of  its  business:  — 
(1)  Is  it  a  manufacturing  town,  or  an  educational  centre?  (2)  Are 
its  inhabitants  engaged  in  industries  which  pay  fair  wages,  or  is  foreign 
labour  largely  employed  ?  (3)  Has  it  good  hotels,  do  the  people  live 
in  apartments,  flats  or  individual  houses?  (4)  What  percentage  of 
the  people  own  their  own  homes  or  is  its  population  transient,  and 
many  other  features  ? 

The  engineer  who  undertakes  this  work  must  go  back  as  far  as 
possible  in  the  history  of  the  place  to  study  the  growth  in  population. 
He  must  consider  the  possibilities  of  industrial  and  commercial  expan- 
sion, the  opportunity  for  cheap  power  as  well  as  the  local  geographical 
features  which  limit  expansion  and  affect  the  physical  properties  of 
the  company.  When  he  has  obtained  all  this  data  he  must  make  a 
house  to  house  analysis  of  each  city  block ;  he  must  forecast  the  growth 
for  the  next  five  to  fifteen  years  and  plan  his  main  and  lateral  conduit 
systems  accordingly.  From  this  it  can  be  seen  that  we  no  longer 
go  along  in  a  haphazard  manner,  extending  a  cable  here  and  one  there 
as  the  lines  are  used  up.  A  well  defined  and  predetermined  plan  is 
laid  out  on  a  scientific  basis. 

According  to  the  growth  of  St.  John  from  1911  to  1921  the  popula- 
tion of  the  area  covered  by  the  New  Brunswick  Telephone  Company 
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district  should  be  63,900  in  1927  and  77,300  in  1937.  These  figures 
deal  with  an  area  larger  than  the  city  of  St.  John.  The  population 
curve  is  checked  and  corrected  every  five  years.  A  curve  is  also 
drawn  to  show  the  growth  of  the  telephone  lines  during  a  similar 
period. 

At  this  stage  Mr.  Pearce  showed  by  charts  and  slides  how  the 
future  growth  was  estimated  in  a  typical  city  block.  A  similar  study 
being  made  of  all  the  blocks,  an  estimate  of  the  future  requirements 
is  made  and  the  lines  laid  out  accordingly.  Having  determined  the 
number  of  lines  which  may  be  expected  in  each  block,  these  are  plotted 
on  a  plan  of  the  city  and  the  total  number  of  estimated  lines  is  divided 
into  four  equal  parts,  the  intersection  of  the  division  is  the  theoretical 
wire  centre.  At  this  point  should  be  located  the  exchange  from  which 
each  subscriber  may  be  reached  with  the  least  amount  of  outside  plant. 
It  has  been  found  that  the  St.  John  exchange  is  within  five  hundred 
feet  of  the  theoretical  wire  centre. 

To  give  proper  and  efficient  service  it  is  necessary  that  spare  lines 
should  be  available  in  all  sections  of  the  city.  This  means  a  con- 
siderable investment  lying  idle  as  it  is  proposed  to  fill  our  cable  to 
only  80  per  cent  of  their  capacity,  the  remaining  20  per  cent  being 
necessary  to  care  for  moves,  changes  and  unforeseen  conditions.  Efforts 
have  been  made  by  the  company  to  secure  permission  to  use  "back-lot 
construction"  in  the  centre  of  St.  John.  Too  many  obstacles  were 
confronted  to  permit  the  carrying  out  of  this  scheme,  and  it  seems 
necessary  that  the  telephone  lines  must  follow  the  streets  in  order 
to  reach  the  subscriber. 

The  advance  in  the  manufacture  of  telephone  cable  has  been 
remarkable  in  the  last  few  years.  To-day  it  is  found  to  be  common 
practice  to  use  900  and  1,200  pair  cable.  There  are  laid  in  St.  John 
to-day  37.000  trench  feet  of  conduit  with  accommodation  for  175,000 
feet  of  cable.  Of  this  duct,  86,500  feet  are  in  use,  while  87,500  feet 
have  been  laid  ahead  of  the  street  paving  for  future  installations  of 
underground  cable.    The  largest  cable  now  laid  in  St.  John  is  600  pair. 

Many  interesting  slides  and  charts  were  shown  during 
the  paper  and  the  discussion  which  followed  brought  out 
additional  features.  A  vote  of  thanks  to  Mr.  Pearce  was 
moved  by  F.  G.  Goodspeed,  m.e.i.c,  and  seconded  by 
N.  F.  Nutter,  a.m.e.i.c. 

Among  the  out  of  town  members  present  were  B.  M. 
Hill,  m.e.i.c,  of  Fredericton,  K.  S.  Pickard,  a.m.e.i.c, 
of  Sackville,  and  J.  D.  McBeath,  m.e.i.c,  of  Moncton, 
who  were  in  the  city  attending  a  meeting  of  the  council 
of  the  Association  of  Professional  Engineers  of  the 
Province  of  New  Brunswick. 

Niagara  Peninsula  Branch 

R.  W.  Downie,  A.M.E.I.C,  Secretary-Treasurer . 

The  fall  outing  of  the  Branch  was  held  on  Friday, 
November  24th.  The  programme  comprised  an  inspection 
trip  over  the  enlargement  of  the  Niagara  Falls  Power 
Company's  plant  at  Niagara  Falls,  New  York;  a  visit  to 
Chippawa  to  view  the  intake  works  of  the  Queenston- 
Chippawa  power  development,  followed  by  a  dinner  at 
the  Clifton  Inn  and  an  address  on  the  Near  East  by 
Mr.  D.  A.  Andrus. 

Inspection  Trip  to  Power  Developments. 

About  seventy  members  assembled  at  the  offices  of 
the  Niagara  Falls  Power  Company  and  were  conducted 
over  the  new  work  by  N.  R.  Gibson,  m.e.i.c,  chief 
hydraulic  engineer;  O.  D.  Dales,  construction  engineer, 
both  members  of  the  power  company's  staff,  and  by 
W.  W.  Read,  of  Read-Coddington  Engineering  Company, 
contractors  for  the  work. 

The  work  consists  of  an  intake  located  about  a  mile 
above  the  crest  of  the  falls  and  immediately  adjoining 


the  intake  of  the  present  canal.  From  the  intake  the 
water  will  travel  to  the  forebay  through  a  pressure  tunnel 
of  horse-shoe  shape,  4,500  feet  in  length,  32  feet  in  height 
and  with  a  maximum  horizontal  dimension  of  32  feet. 
In  order  to  pass  beneath  the  present  power  canal,  city 
sewers,  and  on  account  of  the  quality  of  the  rock,  the 
tunnel  descends  from  the  intake  until  the  invert  is  123 
feet  below  the  intake  water  level  and  then  ascends  to 
the  forebay.  At  the  lowest  point  the  invert  is  about 
140  feet  below  the  ground  surface.  From  the  lowest 
point  in  the  tunnel  a  drainage  tunnel  of  approximately 
8- foot  diameter  has  been  cut  into  the  tail-race  tunnel 
of  the  Niagara  Plant.  This  allows  for  drainage  during 
construction,  and  as  a  stop-gate  structure  is  provided 
at  both  the  intake  and  forebay  ends  the  tunnel  can  be 
emptied  if  necessary  for  inspection  or  repair  work. 

The  water  from  the  tunnel  enters  into  an  enlarge- 
ment of  the  present  forebay  and  is  carried  to  the  turbines 
through  three  penstocks,  each  21  feet  in  diameter,  cut 
through  the  rock  at  an  angle  of  45  degrees.  The 
tunnel  penstock  are  lined  with  concrete  and  at  the 
lower  ends  there  are  plate  steel  linings  for  a  length  of 
about  100  feet.  The  total  amount  of  rock  excavation 
involved  in  the  new  work  will  be  about  400,000  cubic 
yards  and  the  total  amount  of  concrete  90,000  cubic  yards. 
The  effective  head  is  215  feet,  and  the  three  new 
turbines  will  be  of  70,000  h.p.  each,  and  are  of  the  single 
runner  vertical  type.  Two  of  the  draft  tubes  are  of  the 
Moody  spreading  type  and  one  is  a  White  hydrocone. 

Having  inspected  this  work,  the  party  crossed  back 
to  the  Canadian  side  and  proceeded  up  the  Queen  Victoria 
Park  Boulevard  to  Chippawa  where  the  intake  work  for 
the  new  Queer  ton-Chippawa  power  development  of  the 
Hydro-Electric  Power  Commission  of  Ontario  was  in- 
spected. This  work,  which  is  situated  at  the  junction 
of  the  Welland  river  with  the  Niagara  consists  of  a 
breast  wall  800  feet  in  length  and  42  feet  in  height,  in 
which  are  fifteen  openings,  18  feet  by  28  feet,  and  also 
six  submerged  intale  tubes,  each  having  a  maximum 
section  of  32  feet  by  36  feet.  All  openings  can  be  con- 
trolled by  gates  and  stop-logs,  and  the  whole  structure 
was  specially  designed  to  eliminate  ice  trouble.  The 
Welland  river  being  a  navigable  stream  it  was  necessary 
to  provide  a  ship  channel  opening  in  the  intake  wall; 
large  concrete  lock  walls  with  facilities  for  gates  being 
built,  providing  a  channel  80  feet  wide  with  a  depth  of 
water  of  28  feet  over  the  sill.  The  work  is  practically 
complete  and  water  will  be  admitted  sometime  in 
December,  1922.  Sufficient  water  for  the  four  55,000- 
horse  power  units  at  present  in  operation  at  Queenston 
is  being  obtained  through  a  temporary  channel  which  is 
also  used  for  navigation. 

The  party  then  adjourned  to  the  Clifton  Inn  where, 
after  an  excellent  dinner,  an  address  on  the  Near  East 
was  delivered  by  Mr.  D.  A.  Andrus,  manager  of  the 
Sir  William  Arrol  Construction  Company  on  their  work 
on  Section  3  of  the  Welland  Ship  Canal.  Mr.  Andrus 
spent  twenty  years  on  engineering  work  in  Egypl  and 
Asia-Minor  and  gave  a  very  interesting  address  <>n  the 
latter  country. 

Besides  the  historical  outline,  Mr.  Andrus  touched 
on  points  of  archaeological  value,  various  interesting 
experiences  of  his  own,  sketched  the  character  of  the 
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peasants  and  the  life  they  led,  and  gave  some  very 
amusing  incidents  of  the  Turkish  official  system  of 
grafting.  Mr.  Andrus'  daughter  was  in  Smyrna  when 
the  Turks  entered  during  the  recent  campaign  and 
witnessed  some  terrible  scenes.  She  is  now  safe  in 
Canada. 

The  whole  meeting  greatly  appreciated  Mr.  Andrus' 
thoughtful  and  interesting  address  and  the  Branch  is 
looking  forward  to  hearing  another  address  from  the  same 
speaker  on  Egypt  at  some  future  date. 

St.  Andrews  Dinner. 

Many  members  of  the  Niagara  Peninsula  Branch 
enjoyed  the  hospitality  of  Mr.  David  Dick,  Jr.,  of  Welland, 
president  of  the  National  Sand  and  Materials  Company, 
Limited,  at  a  St.  Andrews  Dinner  on  November  30th, 
1922.  There  were  pipers,  haggis  and  heather  and  every- 
body was  Scotch  for  the  evening.  A  very  fine  address 
on  the  advantage  of  being  Scotch  was  delivered  by  the 
Rev.  Dr.  George  Adam  of  Glasgow  and  Montreal. 


Vancouver  Branch 


P.  H.  Buchan,  A.M.E.I.C.,  Secretary-Treasurer. 
Branch  Elections 


/ 


Following  the  handing  in  of  the  report  from  the 
Nominating  Committee,  which  provided  for  the  election 
of  only  three  executive  committeemen  to  replace  the 
three  retiring  members,  a  telegram  was  received  from 
Maj. -General  R.  G.  Edwards  Leckie,  a.m.e.i.c,  tendering 
his  resignation  from  the  Executive,  his  term  of  office 
properly  expiring  at  the  end  of  1923.  This  made  four 
vacancies  to  be  filled;  and  in  order  to  meet  the  situation, 
and  keep  the  rotation  of  two-year  periods  of  office  correct, 
the  Executive  Committee,  under  authority  of  sections  4 
and  5  of  the  Branch  by-laws,  added  two  more  names 
to  the  ballot-paper,  stating  that,  of  the  four  candidates 
elected,  the  one  polling  the  lowest  vote,  should  automatic- 
ally retire  at  the  end  of  1923. 

The  elections,  and  annual  general  meeting  will  be 
over  before  this  appears  in  the  January  issue  of  The 
Journal,  the  notice  for  the  meeting  being  now  in  the  mail, 
calling  the  meeting  for  Tuesday,  December  19th.  Our 
great  distance  from  Montreal  prevents  our  sending  a  full, 
written  report,  as  the  final  date  for  Branch  copy  is  the 
twentieth  of  each  month.  However,  we  trust  that  a 
telegraphed  message,  bearing  the  result  of  our  branch 
election  will  reach  headquarters  in  time  for  publication 
in  this  issue. 

Results  given  in  Telegram  referred  to  above 

Chairman,  A.  C.  Eddy,  m.e.i.c.  ;  Vice-Chairman, 
J.  Muirhead,  m.e.i.c;  Secretary-Treasurer,  P.  H.  Buchan, 
a.m.e.i.c;  Executive,  W.  G.  Swan,  m.e.i.c;  D.  O.  Lewis, 
m.e.i.c  ;  W.  H.  Powell,  m.e.i.c  ;  T.  W.  Fairhurst,  a.m.e.i.c 

November  General  Meeting 

One  of  the  changes  which  marked  the  general  meeting 
of  the  Vancouver  Branch  held  on  November  7th  last,  was 
the  removal  of  our  usual  place  of  meeting  to  the  new 
spacious  and  comfortable  auditorium  of  the  Vancouver 
Board  of  Trade  at  300  Pender  Street  West. 


This  auditorium  has  the  distinct  advantage  of  being 
on  the  ground  floor,  thereby  eliminating  the  use  of  an 
elevator,  or  the  tiresome  climb  up  numerous  flights  of 
stairs.  It  is  well  ventilated  and  the  acoustics  are  excellent, 
being  in  these  respects  particularly,  far  superior  to  the  old 
auditorium.  Another  feature,  which  we  would  impress  on 
the  members  of  the  Branch,  is  the  large  seating  capacity, 
as  compared  with  the  old  hall.  The  Executive  Committee 
is  confident  that  the  advantages  enumerated  above  will 
be  largely  responsible  for  the  greatly  increased  attendance 
at  our  future  meetings. 

The  second  important  change  from  our  usual  custom, 
was  the  introduction  of  a  speaker  outside  of  the  engineering 
profession.  Dr.  R.  H.  Mullin,  director  of  laboratories,  at 
the  Vancouver  General  Hospital,  addressed  the  meeting 
on  "Sanitary  Water  Supply",  dealing  with  the  medical 
aspect  of  the  subject  in  relation  to  the  choice  of  water 
supply  and  methods  of  purification.  He  exhibited  a  large 
number  of  very  interesting  lantern  slides  ranging  from 
illustrations  of  various  bacteria,  to  large  modern  filter 
plants  and  kindred  engineering  works.  The  discussion 
was  contributed  to  by  Wm.  Smaill,  m.e.i.c,  J.  W.  B. 
Blackman,  m.e.i.c,  and  a  number  of  others,  among  whom 
was  E.  M.  LeFlufy,  water-works  engineer  for  the  city  of 
Vancouver.  The  Chairman  expressed  the  thanks  of  the 
meeting  to  Dr.  Mullin,  in  a  few  well-chosen  remarks. 

Chief  among  the  items  of  business  transacted  at  the 
meeting,  was  the  appointment  of  a  Nominating  Committee 
to  prepare  a  ballot  paper  for  the  coming  Branch  elections. 
According  to  the  by-laws,  as  amended  last  year,  the 
committee  should  have  been  appointed  at  the  last  annual 
general  meeting;  but,  through  an  oversight,  this  duty  was 
not  performed.  On  motion  of  W.  G.  Swan,  m.e.i.c, 
seconded  by  W.  H.  Powell,  m.e.i.c,  the  chair  was  given 
power  to  make  the  appointment,  which  duty  was  satis- 
factorily discharged  by  selecting  Wm.  Anderson,  M.E.I.C, 
as  chairman,  with  four  committeemen,  viz. :  F.  O.  Mills, 
a.m.e.i.c,  R.  Rome,  a.m.e.i.c  W.  B.  Greig,  a.m.e.i.c, 
and  P.  P.  Brown,  M.e.i.c  This  Nominating  Committee 
was  instructed  to  function  with  as  little  delay  as  possible, 
the  date  for  the  submission  of  their  report  being  the 
fifteenth  of  November. 

Saskatchewan  Branch 

D.  A.  R.  McCannel,  A.M.E.I.C,  Secretary-Treasurer. 
D.  W.  Houston,  A.M.E.I.C,  Branch  News  Editor. 

On  November  22nd,  a  special  meeting  of  the  Branch 
was  held  at  the  Kitchener  hotel,  preceded  by  a  dinner, 
which  was  addressed  by  Professor  W.  G.  Worcester,  the 
head  of  the  ceramics  department  of  Saskatchewan  Uni- 
versity. His  subject  was  "The  Clay  Products  of  Saskat- 
chewan". The  attendance  at  the  meeting  was  large  and 
great  interest  was  shown  in  the  subject. 

He  told  first  in  some  detail  of  the  usefulness  of  clays 
both  in  the  raw  state  and  when  burned.  Raw  clays  are 
used  in  paints,  oil  cloth,  and  paper,  for  medicinal  purposes, 
for  clarifying  oils  and  lard,  etc.  A  more  recent  use  is, 
in  reclaiming  waste  print  paper,  by  taking  out  the  ink. 
There  is  a  wide  of  articles  manufactured  from  clays,  when 
burnt,  i.e.,  dishes,  tiling  sewer  pipe,  insulators  brick  and, 
many  other  articles. 
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Canada  is  well  supplied  with  clays  with  the  possible 
exception  of  refractory,  and  Saskatchewan  has  many 
varieties  —  more  than  any  other  province,  —  common, 
shales,  pottery,  refractory  and  those  used  for  paint, 
oil  cloth,  etc. 

Fossilized  shales  from  which  can  be  manufactured 
the  better  type  of  face  brick  are  not  numerous  in  the 
southern  portion  of  the  province,  but  there  are  great 
quantities  in  the  north.  Refractory  clays  are  found  at 
Clay  Bank.  Full  tests  of  this  clay  is  being  made  at  the 
university,  and  tiles  from  it  are  now  used  in  the  Canadian 
Pacific  Railway  locomotives.  In  other  parts  semi- 
refractory  clays  are  abundant,  enough  to  make  us  in- 
dependent of  importation.  Pottery  clays  are  found  in 
many  stratas  and  of  many  grades,  which  for  different 
types  can  be  blended.  Up  to  the  present  only  one 
deposit  of  China  clay  has  been  discovered,  which  is  up 
in  the  northern  part  of  the  province.  Some  of  the 
best  clays  have  been  found  contiguous  to  coal  beds  in  the 
southern  part  of  the  province. 

Prof.  Worcester  pointed  out  the  opportunities  in  the 
ceramic  field,  as  ten  and  one-half  million  dollars  worth 
of  clay  products  were  imported  each  year.  He  stated 
that  capital  for  development  and  manufacture  should  be 
raised  in  Canada.  Our  materials  are  basically  right, 
if  the  right  material  is  used  for  the  right  purpose.  Produc- 
tion must  be  as  cheap  as  the  importers'  and  we  must 
have  modern  kilns  to  compete.  T.  M.  Molloy,  secretary 
of  the  Provincial  Bureau  of  Labour  and  Industry,  who 
was  present  stated  that  much  interest  is  taken  in  the 
ceramic  department  at  the  university,  inquiries  being 
received  from  capitalists  in  Canada,  England,  Scotland 
and  Belgium.  Lieut.  Col.  A.  C.  Garner,  m.e.i.c,  who, 
last  year,  was  with  Professor  Worcester  in  an  exploration 
trip  into  the  northern  part  of  the  province,  amplified  the 
speaker's  statements  about  the  clay  resources  there. 

Town  Planning  Discussed 

Gathering  at  the  Kitchener  hotel,  Regina,  on 
December  14th,  the  Saskatchewan  Branch  held  a  very 
live  meeting  dealing  with  the  subject  of  Town  planning. 
J.  R.  C.  Macredie,  m.e.i.c,  chairman  of  the  Branch, 
presiding. 

The  officers  of  the  newly  formed  Town  Planning 
Association  of  Regina,  Col.  Garner,  m.e.i.c,  Leslie 
Wallace  and  H.  G.  Phillips,  a. m.e.i.c,  attended  as  guests 
of  the  Branch,  also  J.  J.  Smith,  deputy  minister  of  public 
works  of  Saskatchewan.  W.  A.  Begg,  a. m.e.i.c,  director 
of  Town  Planning  for  Saskatchewan,  read  a  paper  on 
"Town  Planning  in  its  Relation  to  the  Engineering 
Profession".  Following  this  paper  lantern  slides  were 
exhibited,  well  illustrating  the  subject. 

Mr  Begg  began  by  stating  that  some  of  the  ancient  cities  show- 
better  town  planning  than  the  modern  development.  The  ancient 
city  was  often  laid  out  by  some  king  or  prince  who  had  at  his  command 
the  best  engineers  and  architects  of  his  time.  The  cost  was  wrung 
from  his  subjects,  and  as  he  had  supreme  control,  he  was  able  to  follow 
a  well  thought  out  plant.  With  the  development  of  representative 
municipal  government,  more  freedom  has  been  allowed  individuals 
and  cities  have  developed  in  a  piecemeal  fashion  each  new  sub-division 
being  considered  by  itself  rather  than  as  a  part  of  the  city. 

Mr.  Begg  went  on  to  show  that  the  fault  did  not  lie  with  the 
land  surveyor  or  even  the  promoter,  the  difficulty  comes  from  having 
no  well  defined  plan  for  the  development  of  the  city  or  means  of  carry- 
ing such  a  plan  when  developed.  Town  planning  legislation  is  intendent 
to  give  a  means  for  such  development  of  cities  and  towns.     The  develop- 


ment of  the  town  planning  profession  and  town  planning  legislation 
was  ably  explained,  also  the  relation  between  the  work  of  the  architect, 
engineer,  surveyor  and  town  planner. 

Following  Mr.  Begg's  address,  much  time  was  taken 
in  discussion.  Mr.  Wallace  told  of  the  work  of  the  Town 
Planning  Association  and  Mr.  Smith  spoke  of  his  interest 
in  the  matter  and  pleasure  in  attending  the  meeting. 
Various  phases  of  town  planning  were  brought  out  by 
R.  N.  Blackburn,  m.e.i.c,  J.  N.  deStein,  m.e.i.c,  Col. 
Garner,  m.e.i.c,  R.  H.  Murray,  A. m.e.i.c,  H.  G.  Phillips, 
a.m. E.I. c,  and  P.  C.  Perry,  a.m.e.i.C  The  mistakes 
which  have  been  made  in  this  province  in  connection 
with  the  smaller  centers  were  referred  to,  and  the  discus- 
sion clearly  demonstrated  that  all  concerned  are  now 
among  of  the  importance  of  town  planning  and  are 
prepared  to  co-operate  with  others  to  insure  the  best 
possible  development  for  our  new  towns. 

Programme  of  Future  Meetings 

The  Recreation  and  Entertainment  Committee,  under 
the  chairmanship  of  H.  N.  Macpherson,  a.m.e.i.C,  in 
order  to  stimulate  interest  in  and  attendance  at  the 
meetings  has  divided  the  local  membership  into  seven 
(7)  teams.  Each  team  has  been  given  a  captain  who  is 
responsible  for  the  attendance  of  his  team  at  each  meeting. 
Two  points  are  allowed  for  a  member's  attendance  at 
dinner  and  meeting,  and  one  point  for  attendance  at 
meeting  only.  A  prize  will  be  awarded  to  the  team  having 
the  most  points  at  the  close  of  the  programme  of  1922-23 
meetings.  The  following  programme  of  meetings  for  the 
session  1922-23  has  been  arranged: — 

Programme 

December  14 — Town  Planning  in  Relation  to  the  Engineering 
Profession  —  W.  A.  Begg,  a.m.e.i.C,  director  of  town  planning, 
Saskatchewan  Government. 

January  11 — Wireless  Telephony  —  S.  R.  Parker,  a.m.e.i.C,  and 
C.  W.  Doody,  Prov.  Department  of  Telephones. 

January  25 — Scientific  Methods  of  Commercial  and  Industrial 
Lighting  —  J.  A.  Daly,  Mgr.  Northern  Electric  Company,  Regina. 

February  13 — The  Forest  Reserves  of  Saskatchewan  —  C.  Mac- 
Fayden,  District  Forest  Inspector,  Prince  Albert. 

February  22 — Engineering  Cost  Accounting  —  E.  A.  Markham, 
A.m.e.i.C,  Poole  Construction  Company,  Regina. 

March  8 — (Annual  Meeting)  Conservation  of  Highways  by  joint 
use  of  Poles  and  Ducts,  the  Operation  and  Maintenance  of  Under- 
ground and  Overhead  Systems  and  Necessary  Regulations  governing 
their  use  —  G.  D.  Archibald,  A.M.E.I.C,  City  Engineer,  Saskatoon, 
and  J.  R.  Cowley,  Electrical  Superintendent,  Saskatoon. 

March  22 — Is  the  Development  of  a  City  Limited  by  Lack  of 
Facilities  for  Disposing  of  Sewage  and  Good  Water  Supply  and  at 
What  Sta  e  in  the  Development  of  a  City  are  these  Defects  Most 
Apparent?  —  G.  D.  Mackie,  M.E.I.C,  city  commissioner.  Moose  Jaw. 

April  14 — Engineering  Education —  (Speaker  being  arranged  for). 

April  28 — The  William  Pearce  Irrigation  and  Water  Supply  Scheme 
as  Applied  to  Saskatchewan  —  Wm.  Pearce,  M.E.I.C,  Department  of 
Natural  Resources,  C.P.R.,  Calgary,  Alta. 

Halifax  Branch 

0.  S.  Cox,  A.M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  of  the  Halifax  Branch,  held  in 
the  Board  of  Trade  rooms  on  November  29th,  Mr.  J.  A. 
Wilson,  a.m.e.i.C,  Secretary  of  the  Dominion  Air  Board, 
delivered  an  interesting  address  on  Aviation  in  Canada. 
The  remarks  of  the  speaker  were  profusely  illustrated  with 
lantern  slides  made  from  aeroplane  photographs  showing 
the  value  of  aircraft  as  an  adjunct  to  the  forestry  service, 
both  in  spotting  fires  and  in  the  rapid  transportation  of 
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fire-fighting  apparatus  and  men  to  the  scene  of  the  blaze, 
and  also  as  an  aid  to  engineers  in  surveying  and  mapping 
the  more  remote  and  inaccessible  anas  of  the  Dominion. 
In  his  opening  remarks  Mr.  Wilson  stated  that  aviation 
being  only  in  its  infancy  at  the  outbreak  of  the  war,  was 
forced  into  false  channels  and  its  commercial  and  civil 
value  was  for  a  time  lost  sight  of.  At  the  close  of  the 
war  the  general  public  idea  was  that  aviation,  in  com- 
petition with  existing  modes,  would  revolutionize  the 
world's  transportation.  Mr.  Wilson  pointed  out  that  the 
best  avenue  for  the  commercial  development  of  aviation 
does  not  lie  in  competing  with  existing  modes  of  trans- 
portation but  rather  in  serving  remote  areas  which  are 
inaccessible  except  by  long  and  arduous  trips  by  canoe, 
or  dog  team.  He  illustrated  this  statement  by  showing  a 
map  of  the  Northern  section  of  Manitoba  where  by  use 
of  an  aeroplane  from  the  Air  Board  station,  the  com- 
missioner for  the  district  was  able  to  complete  in  ten 
days  a  trip  which  usually  meant  three  months  of  arduous 
travel  by  trail  and  canoe. 

The  possibilities  of  the  aeroplane  as  an  aid  to 
geographical  and  geological  surveys,  in  the  mapping  of 
the  inaccessible  portions,  especially  in  mountainous 
districts,  have  barely  been  touched  upon  as  yet,  said  the 
speaker.  He  explained,  with  the  aid  of  lantern  slides, 
a  method  now  being  perfected  whereby  from  aeroplane 
photographs,  taken  to  scale,  engineers  can  plot  their 
maps  with  a  degree  of  accuracy  and  detail  impossible 
to  obtain  by  the  ordinary  methods  with  field  parties. 
It  is  expected  that  it  will  be  possible  in  the  near  future 
to  cover  an  area  of  fifty  square  miles  in  a  single  photo- 
graph. 

The  aeroplane  is  fast  replacing  the  old  method  of 
watch  towers  in  connection  with  fire  prevention.  Owing 
to  its  great  range  of  visibility  a  wisp  of  smoke  is  easily 
detected  at  a  great  distance  and  it  is  possible  to  be  on 
the  scene  of  the  blaze  in  a  few  minutes  with  fire-fighting 
apparatus.  Great  areas  of  forest  have  been  saved  in  the 
western  Provinces  this  year,  through  the  efficiency  of  this 
method  of  fire-fighting.  At  the  close  of  the  lecture  three 
motion  picture  films  were  shown  illustrating  training 
camps  and  various  phases  of  aviation  work. 

Toronto  Branch 

0.  M.  Falls,  A.M.E.I.C.,  Secretary-Treasurer. 

The  weekly  meetings  for  the  past  month  have  been 
well  attended.  Two  meetings  were  reserved  for  the 
discussion  of  reports  submitted  by  committees  of  The 
Institute  while  at  the  other  two  meetings  excellent 
addresses  were  delivered  upon  practical  subjects  of 
absorbing  interest  to  engineers. 

Report  of  the  Committee  on  Policy 

The  meeting  of  November  23rd  was  taken  up  with 
the  discussion  of  the  report  of  the  Committee  on  Policy 
as  formulated  at  their  meeting  in  Montreal  April  11th 
and  12th.  The  arrangements  for  the  meeting  were  in 
the  hands  of  R.  O.  Wynne-Roberts,  M.e.i.c,  who  was 
himself  a  member  of  that  committee.  Mr.  Wynne- 
Roberts  before  entering  into  a  detailed  analysis  of  the 
report  paid  tribute  to  J.  B.  Challies,  m.e.i.c,  and  A.  B. 


Lambe,  a. m.e.i.c,  of  Ottawa,  whose  untiring  efforts 
permitted  the  committee  to  accomplish  so  much  in  so 
short  a  time.  In  dealing  with  the  objectives  of  The 
Institute,  Mr.  Wynne-Roberts  favoured  broadening  out, 
that  The  Institute  might  assume  a  position  as  the  one 
outstanding  national  organization  of  Canadian  engineers. 
To  this  end  he  favoured  more  effective  co-operation  with 
sister  engineering  organizations  in  Canada  and  the  United 
States.  The  creation  of  an  eastern  and  western  division, 
in  his  opinion,  might  prove  advisable  owing  to  the  im- 
possibility of  western  members  attending  meetings  of 
Council  in  Montreal. 

Brig.-Gen.  Mitchell,  m.e.i.c,  who  very  ably  assisted, 
in  explaining  the  salient  features  of  the  report,  confined 
his  remarks  to  the  recommendations  relating  to  mem- 
bership nomenclature,  the  number  and  representation  of 
Council  as  compared  with  other  similar  organizations, 
engineering  education,  ethics,  and  the  discussion  cf  public 
questions.  As  the  engineering  students  of  to-day  will  be 
the  engineer  of  to-morrow  Gen.  Mitchell  stressed  the 
importance  of  more  scholarships  which  should  include, 
besides  a  sound  training  in  the  sciences  and  the  fundamen- 
tals of  diversified  engineering,  a  training  in  political 
science,  economics,  municipal  law,  general  letters,  and 
public  speaking.  Elaborate  codes  of  ethics  were  not  so 
desirable,  in  his  opinion,  as  a  more  general  application 
of  the  Golden  Rule.  Gen.  Mitchell  also  strongly  urged 
all  engineers  to  interest  themselves  in  public  questions 
and  affairs  outside  their  own  professional  duties. 

The  relationship  of  the  students  to  the  E.I.C.  was 
very  ably  presented  by  A.  M.  Reid,  s.e.i.c,  who  favoured 
closer  co-operation  between  the  university  students  and 
The  Institute.  He  submitted  a  proposed  general  policy 
and  organization,  which,  if  followed,  might  secure  the 
desired  result.  The  capable  manner  in  which  Mr.  Reid 
presented  his  views  on  this  matter  was  very  favourably 
commented  upon  by  several  subsequent  speakers. 

In  opening  the  general  discussion  on  the  report, 
G.  W.  Winckler,  m.e.i.c,  quoted  a  series  of  Scriptural 
proverbs  on  which  might  be  based  a  code  of  ethics  for 
engineers.  Others  taking  part  in  the  discussion  were 
G.  T.  Clark,  a.m.e.i.c,  G.  A.  McCarthy,  m.e.i.c,  J.  M. 
Oxley,  m.e.i.c,  F.  G.  Engholme,  a.m.e.i.c,  H.  E.  T. 
Haultain,  m.e.i.c,  and  H.  A.  Goldman,  a.m.e.i.c 

The  Local  Improvement  Act 

The  Toronto  Branch  on  November  30th,  listened  to 
one  of  the  most  practical  and  instructive  addresses, 
especially  to  municipal  engineers,  that  has  been  presented 
to  the  local  Branch,  when  R.  C.  Harris,  commissioner  of 
works  for  the  city  of  Toronto,  discussed  in  detail  the 
provisions  of  the  Local  Improvement  Act.  Mr.  Harris' 
many  years  in  municipal  affairs  has  provided  him  a  vast 
and  diversified  knowledge  of  the  intricasies  of  municipal 
procedure  and  in  no  branch  of  municipal  endeavour  is 
procedure  so  vital  as  under  this  Act. 

In  introducing  the  subject  Mr.  Harris  outlined 
briefly  the  various  methods  of  financing  municipal  works 
such  as  by  direct  taxation,  by  debenture  issue,  and  by 
local  improvement.  He  explained  very  thoroughly  the 
variety  of  works  which  might  be  carried  out  under  the 
Act,  by  cities,  towns,  villages  and  townships,  and  the 
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manner  in  which  the  application  of  the  Act  could  be 
limited  by  by-law  of  the  municipality  concerned.  The 
different  methods  of  proceeding  with  the  work  under  the 
Act,  such  as  by  petition,  by  initiative,  by  section  9,  or 
by  order  of  the  Medical  Board  of  Health  were  also 
explained  by  Mr.  Harris.  In  conclusion  the  commis- 
sioner urged  upon  all  municipal  engineers  the  necessity 
of  a  thorough  knowledge  of  the  provisions  of  the  Act 
with  its  amendments,  as  well  as  those  of  any  special  Acts 
or  local  by-laws  which  might  govern  the  particular 
municipality  concerned. 

The  discussion  was  opened  by  E.  M.  Proctor, 
a.m.e.i.c,  who  advocated  amending  the  Act  so  as  to 
allow,  without  a  special  Act  or  local  by-law,  of  the 
assessing  of  a  portion  of  the  cost  of  watermains  in  excess 
of  six  inches  in  diameter,  upon  the  municipality  at  large, 
rather  than  entirely  upon  the  property  abutting.  Among 
others  taking  part  in  the  discussion  were:  A.  E.  K.  Bunnel, 
a.m.e.i.c,  Prof.  Gillespie,  m.e.i.c,  G.  T.  Clark,  a.m.e.i.c, 
Wm.  Gore,  m.e.i.c,  and  W.  C.  Lumbers,  a.m.e.i.c 

Purification  of  Public  Water  Supplies 

At  the  meeting  of  December  7th,  Norman  J.  Howard, 
chemist  and  bacteriologist  at  the  Toronto  filtration  plant, 
delivered  an  illustrated  address  on  "The  Purification  of 
Public  Water  Supplies".  This  address  introduced  many 
new  and  interesting  problems  in  connection  with  water 
purification,  and  the  many  improvements  and  explana- 
tions suggested  by  the  speaker  would  easily  warrant 
another  evening  being  reserved  for  its  discussion. 

Mr.  Howard  gave  the  subject  an  historic  setting  by 
reference  to  the  famous  Roman  aqueduct  constructed  in 
about  the  year  50  A.D.  By  aid  of  many  valuable  slides, 
several  of  which  were  prepared  from  pictures  taken  from  an 
aeroplane,  the  speaker  described  the  sources  from  which 
many  of  the  largest  cities  of  the  world  obtain  their  water 
supplies,  and  the  various  methods  of  delivery  and  purifica- 
tion adopted. 

Entering  upon  the  technical  portion  of  his  address 
Mr.  Howard  explained  the  effect  of  storage  and  sediment- 
ation upon  coloured  or  turbid  waters.  The  two  main 
methods  of  filtration,  namely  slow  sand  and  mechanical 
or  rapid  sand,  were  dwelt  upon  at  some  length.  Many 
excellent  slides  were  shown  explaining  the  details  of  these 
two  processes.  The  various  methods  of  sterilization, 
such  as  chlorination,  ozone  treatment  and  violet  ray 
treatment  were  quite  thoroughly  reviewed,  and  upon  the 
request  of  the  chairman,  Mr.  Howard  related  the  result 
of  some  interesting  researches  into  the  cause  of  the 
chlorine  taste  in  the  Toronto  water  at  certain  times. 

A  brief  discussion  ensued  in  which  the  following 
members  took  part:  G.  W.  Winckler,  m.e.i.c,  F.  A. 
Dallyn,  m.e.i.c,  Wm.  Gore,  m.e.i.c,  A.  C.  Oxley, 
a.m.e.i.c,  and  R.  O.  Wynne-Roberts,  m.e.i.c 

Report  of  Committee  on  Classification  and  Remuneration 

The  evening  of  December  14th  was  reserved  for  a 
discussion  of  the  above  mentioned  report  and  after  its 
general  provisions  had  been  carefully  explained  by  Mr. 
A.  H.  Harkness,  m.e.i.c,  Chairman  of  the  Committee, 
the  meeting  was  declared  open  for  general  discussion  in 
which  almost  everyone  present  took  part. 

G.  W.  Winckler,  m.e.i.c,  compared  the  salary  schedule 
with  that  obtaining  in  the  British  Public  Works  Depart- 


ment in  India  which  he  said  was  in  many  respects  quite 
similar.  Prof.  O.  W.  Ellis  reviewed  the  efforts  adopted 
by  the  civil  servants  employed  in  the  technical  depart- 
ment for  the  Government  of  Great  Britain  to  bring 
about  an  increased  salary  schedule. 

While  the  report  in  general  appealed  quite  favourably 
to  all  present  still  there  was  considerable  disappointment 
voiced  that  no  means  or  methods  had  been  outlined  to 
put  the  scheme  into  effect.  In  the  judgment  of  the 
majority  of  those  who  voiced  any  opinion  some  form  of 
unionism  would  ultimately  have  to  be  adopted  to  bring 
about  the  general  acceptance  of  this  or  any  other  salary 
schedule.  Mr.  Wynne-Roberts  declared  his  conviction 
that  the  enforcement  of  this  schedule  could  best  be 
undertaken  by  some  special  organization  from  within 
the  E.I.C. 

At  the  close  of  the  discussion  the  following  motion, 
introduced  by  Prof.  Haultain  and  seconded  by  A.  H. 
Harkness,  m.e.i.c,  was  carried:  that  R.  O.  Wynne- 
Roberts,  m.e.i.c,  be  appointed  a  committee  of  one  with 
power  to  add  to  his  numbers  to  formulate  ideas  as  to 
methods  to  ensure  the  adoption  of  this  salary  schedule 
and  to  report  back  to  the  Branch. 

The  following  meetings  have  been  arranged  for  the 
first  portion  of  the  session  starting  on  January  11th: 

January  11th — Informal  Dinner  and  Musical  Evening  at  the 
Engineers  Club.  January  18th. — "Railway  Valuation"  by  Arthur 
Crumpton,  m.e.i.c,  valuation  engineer.  Grand  Trunk  Railway 
Company,  Montreal.  January  25th — "The  Giving  of  Expert 
Evidence"  by  His  Honour  Mr.  Justice  Riddell.  February  1st — 
Moving  picture  film  on  "The  Analysis  of  Motion  by  High  Speed 
Photography,"  and  a  paper  entitled  "Some  Recent  Psychology", 
both  by  Prof.  H.  E.  T.  Haultain,  m.e.i.c,  of  the  University  of  Toronto. 
February  8th — "Rainfall  and  Its  Measurement"  by  Sir  R.  Frederick 
Stupart,  Director  of  the  Meteorological  Service,  Toronto,    (y 


Publications 


Handbook  of  Construction  Cost;  by  Halbert  Powers  Gillete;  pu- 
blished by'  McGraw  Hill  Book  Company,  Inc.  This  handbook 
is  not  intended  as  a  revised  edition  of  the  author's  "Cost  Data" 
published  some  twelve  years  ago,  but  rather  as  a  companion 
book;  not  containing  any  duplication  of  data;  and  in  its  1720 
pages  will  be  found  much  valuable  information  in  detail  under 
each  of  the  following  chapters:  —  Engineering  economics;  prices 
and  wages;  haulings;  excavation  economics;  concrete  construction; 
dams,  reservoirs  and  standpipes;  water  works;  water  treatment 
plants;  irrigation;  land  drainage;  sewers;  sewage  treatment;  gar- 
bage disposal;  street  sprinkling;  cleaning  and  snow  removal; 
roads  and  pavements;  highway  bridges  and  culverts;  railway 
bridges;  steam  railways;  small  tunnels;  large  tunnels;  bank  and 
shore  protection;  docks  and  wharves;  building  construction; 
engineering,  surveying  and  overhead  costs;  miscellaneous  costs. 

Radio  Reception;  by  Harry  J.  Marx,  technical  editor,  "Radio  Digest", 
and  Adrian  Van  Muffling,  consulting  engineer,  published  by 
G.  P.  Putnam's  Sons.  This  book  contains  a  detailed  explanation 
of  the  principles  of  radio  telephony  and  a  full  exposition  of  the 
successfull  methods  of  radio  reception;  with  special  reference  to 
practical  tuning  and  to  radio  and  audio- frequency  amplifications. 
The  book  has  272  pages  with  a  large  number  of  illustrations, 
while  the  appendix  includes,  radio  formulae;  calculation  of  tuning 
apparatus,  and  "hook-up"  diagrams. 


Trade  Publication 

Taylor  Stoker  Company,  Limited,  representing  the  American 
Engineering  Company  of  Philadelphia,  has  issued  a  scues  of  most 
interesting  booklets,  describing  trips  through  various  types  of  mills. 
These  are  in  pocket-size,  five  by  three  and  one-half  inches,  and  are 
prepared  in  a  very  attractive  manner.  Those  received  to  date  arc: 
"I  see  a  Steel  Mill";  "I  see  a  Paper  Mill";  and  "I  see  a  IVxtile  Mill". 
These  may  be  secured  on  application  to  the  companv  at  U6  Phillips 
Pace,  Montreal. 
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EMPLOYMENT    BUREAU 

AND 
MEMBERS'   EXCHANGE  { 

To  make  this  department  more  valuable  it  is    ! 
proposed  that  in  future  advertisements  of 
situations  vacant  should  state   salary, 
and   give   details  of   requirements. 


Situations  Vacant 

Chemical  Engineer 

Chemical    engineer    capable    of    handling    general 

analytical  work  and  to  study  industrial  problems  from 

the  chemical  standpoint,  with  an  electrical  manufacturing 

concern.    Apply  stating  qualifications  to,  Box  No.  222. 

Chemical  Ergineer 

Chemical  engineer  with  sufficient  experience  to  take 
charge  of  an  industrial  manufacturing  concern  in  Saskat- 
chewan. Qualifications  should  be  included  with  applica- 
tion.   Apply  Box  No.  223. 

Electrical  Engineer 

Electrical  engineer  with  extensive  experience  in  the 
design  of  high  voltage  steel  tower  transmission  lines 
required  at  once.  Qualifications  should  be  included  with 
application.    Apply  Box  No.  224. 

Architectural  Draughtsman 

An  architectural  draughtsman  required  immediately. 
Must  have  had  considerable  evperience  and  must  be 
capable  of  assuming  responsibility  of  detail  design  of 
residences  and  office  buildings.^  Box  No.  225. 

Civil  Service  Positions 

Assistant  Mechrnxal  Engineer 

An  Assistant  Mechanical  Engineer,  Department  of  Public  Works, 
at  Montreal.  Que.,  at  a  salary  of  $2,1  (X)  per  annum,  which  will  be 
increased  upon  recommendation  for  efficient  service  at  the  rate  of 
$120  per  annum  until  a  maximum  of  $2,580  has  been  reached.  This 
salary  will  be  supplemented  by  whatever  bonus  may  be  provided  by 
law. 

Duties. — To  assist  in  designing  and  preparing  nlans  and  estimates 
of  mechanical  equipment  and  heating  and  ventilation  systems:  to 
supervise  the  construction  and  installation  and  maintenance  thereof; 
and  to  perform  other  related  work  as  required. 

Qualifications  Required. — Education  equivalent  to  high  school 
graduation;  either  graduation  in  mechanical  engineering  from  a  school 
of  applied  science  of  recognized  standing  with  three  years  of  experience 
in  mechanical  engineering  work,  one  year  of  which  shall  have  been 
in  a  position  of  professional  responsibility,  or  five  years  of  mechanical 
engineering  experience,  one  year  of  which  shall  have  been  in  a  position 
of  professional  responsibility;  considerable  machine,  forging,  and  cast- 
ing shop  experience;  tact  and  ability  to  manage  men. 

(For  this  vacancy,  preference  will  be  given  to  residents  of  the 
Province  of  Quebec.) 

Assistant  Chemist 

An  Assistant  Chemist,  Experimental  Farms  Branch,  Depart" 
ment  of  Agriculture,  Ottawa,  Ont.,  at  an  initial  salary  of  $2,100  per 
annum,  which  will  be  increased  upon  recommendation  for  efficient 
service  at  the  rate  of  $120  per  annum,  until  a  maximum  of  $2,583 
has  been  reached.  This  salary  will  be  supplemented  by  whatever 
bonus  may  be  provided  by  law. 

Duties. — Under  direction  to  perform  difficult  chemical  analyses 
and  physical  examination  cf  substances;  in  some  cases  to  instruct  or 
supervise  assistants  doing  routine  analytical  work;  and  to  perform 
other  related  work  as  required. 

Qualifications  Required. — Graduation  from  a  university  of  recog- 
nized standing  with  specialization  in  chemistry  and  preferably  post- 
graduate specialization  in  chemical  research  work;  three  years  of 
post-graduate  practical  laboratory  experience;  thorough  knowledge  of 
inorganic  and  organic  chemistry;  supervisory  ability.  While  a  definite 
age  limit  has  not  been  stated  age  may  be  a  determining  factor  when 
making  a  selection. 


Junior  Chemist 

A  Junior  Chemist  for  the  Experimental  Farms  Branch,  Department 
of  Agriculture,  Ottawa.  Ont.,  at  an  initial  salary  of  $1,680  per  annum, 
which  will  be  increased  upon  recommendation  for  efficient  service  at 
Hie  rate  of  S12"  per  annum,  until  a  maximum  of  S2.040  has  been 
reached.  This  salary  will  be  supplemented  by  whatever  bonus  may 
be  provided  by  law. 

Duties. — Under  direction  to  make  chemical  analyses  and  physical 
examination  of  substances,  following  prescribed  methods  of  analysis; 
and  to  perform  other  related  work  as  required. 

Qualifications  Required. — Education  equivalent  to  graduation 
from  a  university  of  recognized  standing  with  specialization  in  chemistry; 
at  least  one  year  of  post-graduate  practical  laboratory  experience. 
While  a  definite  age  limit  has  not  been  fixed  age  may  be  a  determining 
factor  when  making  a  selection. 

Application  forms  properly  filled  in  must  be  filed  in  the  office  of  the 
Civil  Service  Commission  not  later  than  January  11th.  1923. 
Application  forms  may  be  obtamed  from  the  offices  of  the  Employment 
Service  of  Canada,  from  the  Postmasters  at  Prince  Rupert,  Vancouver, 
Victoria  Elmonton  Calgary.  Regina,  Winnipeg,  Quebec.  Charlotte- 
town  Halifax  Fre-iericton,  and  St.  John,  or  from  the  Secretary  of  the 
Civil  Service  Commission. 

By  Order  of  the  Commission. 
Ottawa,  December  18,  1922.  W.  FORAN,  Secretary. 


Members'   Exchange 

Back  Copies  of  the  Journal  wanted 
Reoeated  requests  have  been  received  for  copies  of 
the  following  numbers  of  The  Engineering  Journal. 
If  any  members  have  spare  copies  of  these,  the  Secretary 
would  be  verv  nleased  to  receive  same: — May,  June,  July, 
August.  1918";  March  1919;  October  1919;  December  1919; 
April  1920;  October  1920;  December  1920;  August  1921. 


i 


ELECTIONS  AND  TRANSFERS 


At  the  meeting  of  Council  held  on  December  19th, 
1922,  the  following  elections  and  transfers  were  effected: — 

Members 

GRONAU.  William  Frederick.  C.E.  (Renns.  Poly.  Inst.),  con- 
tracting engr.,  Dominion  Bridge  Company,  Limited,  Montreal. 

Associate  Members 

BARNUM,  John  Baylor,  of  472,  LaSalle  Road.  Verdun,  Que. 

BAYNE,  George  Manning,  eng..    heating   division,    Canadian 
Westinghouse  Comoanv.  Limited,  Hamilton.  Ont. 

FRASER,  William  Lawrence.  B.Sc.  (McGill  Univ.),  in  chg. 
constm.,  Sable  River.  Lockport  Highway,  for  Engineers  and  Con- 
tractors.  Annapolis,  N.S. 

SINCLA IR.  George  Edward  Blake,  B.Sc.  (Univ.  of  Man.),  geodetic 
engr.,  Geodetic  Survey  of  Canada.  Dept.  of  the  Interior.  Ottawa,  Ont. 

SYMES,  Cyril  Barron,  city  engr..  City  of  Fort  William,  Ont. 

WRIGHT,  Harry,  designer  and  checker,  draughting  dept., 
McGregor  and  Mclntyre,  Limited,  Toronto,  Ont. 

Transferred  from  the  class  of  Associate  Member 
to  that  of  Member 

ANDERSON.   Frederick   William,    B.Sc.    (McGill    Univ.),    civil 

engineer,  New  Westminster,  B.C. 

Transferred  from  the  class  of  Junior  to  that  of 
Associate  Member 
ALLEN,  Robert  William,  asst.  city  engr..  City  of  Regina,  Sask 

Transferred  from  the  class  of  Student 
to  that  of  Junior 

EVANS,  Maurice  John,  engaged  on  private  enterprise,  reclaiming 
land  by  drainage.  Belvedere,  Alta. 

SHOTYVELL.  John  Stuart  Glashan,  investigating  into  natural 
resources  and  preparation  of  graphical  charts.  Natural  Resources 
Intelligence  Branch,  Dept.  of  the  Interior.  Ottawa,  Ont. 
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OTHER  SOCIETIES  NEWS 


Association  of  Professional  Engineers 
of  British  Columbia 

Third  Annual  General  Meeting 

The  third  annual  general  meeting  of  the  Association 
of  Professional  Engineers  of  the  Province  of  British 
Columbia  took  place  in  the  auditorium  of  the  Vancouver 
Technical  School,  by  kind  consent  of  the  School  Board 
Governors,  on  Saturday,  2nd  December,  at  10  o'clock 
in  the  forenoon. 

Some  two  hundred  members  were  present,  D.  O. 
Lewis,  M.Inst.C.E.,  m.e.i. c,  the  retiring  president, 
occupied  the  chair.  After  opening  the  meeting,  G.  A. 
Walkem,  m.e.i. a,  requested  permission  of  the  chairman 
to  withdraw  from  his  candidature  for  the  presidency,  on 
account  of  the  pressure  of  his  public  duties.  His  with- 
drawal was  reluctantly  accepted. 

Following  the  adoption  of  the  minutes  of  the  second 
annual  general  meeting,  Mr.  Lewis  addressed  the  members 
on  the  work  accomplished  and  the  experience  gained 
during  the  year  1922.  He  drew  attention  to  a  series  of 
suggested  amendments  to  the  engineering  DrofessionAct, 
which  had  been  collected  by  E.  A.  Wheatley,  a. m.e.i. a, 
registrar  and  secretary-treasurer  of  the  association,  from 
every  available  Act  of  a  similar  character,  throughout  the 
world.  Upon  this  question  the  meeting  subsequently 
expressed  the  unanimous  opinion  that  no  favourable 
opportunity  should  be  lost  by  the  association,  in  the 
years  to  come,  to  obtain  such  amendments  of  the  British 
Columbia  Act. 

Mr.  Lewis  also  showed  that  at  the  present  time 
seventeen  of  the  states  to  the  south  of  us  have  legislation 
for  engineers,  and  that  of  these,  eleven  have  made 
reciprocal  arrangements  with  Canada  and  other  parts 
of  the  world.  This  information  was  most  favourably 
received  by  the  members  present,  it  bdng  apparent  to 
all,  that  most  of  the  troubles  now  existing  in  the  admin- 
istration of  engineering  Acts,  would  be  entirely  eliminated, 
should  this  movement  cover  the  whole  English-speaking 
world. 

The  chair  next  referred  to  the  question  of  taking 
legal  action  in  the  case  of  breaches  of  the  present  Act. 
For  many  reasons,  chief  amongst  which  being  the 
advisability  of  waiting  until  the  extent  of  protective 
legislation  has  spread,  it  was  decided,  that  for  the  present, 
it  would  be  sound  policy  to  strengthen  the  position  of  the 
association  by  means  of  propaganda,  rather  than  rush 
into  the  courts. 

In  dealing  with  the  finances  of  the  association,  M~. 
Lewis  emphasized  his  pleasure  in  reporting  that  things 
were  in  a  very  flourishing  condition,  and  that  in  view  of 
the  surplus  which  had  been  accumulated,  the  council 
had  seen  fit  to  recommend  a  reduction  in  the  fee  for  the 
year  1923.  He,  however,  advised  consideration  of  the 
importance  of  keeping  the  annual  l'<  e  at  a  figure  sufficient 
to  provide  funds  to  defray  all  expense?  for  the  current 
year,  it  having  been  the  common  practice  of  successful 


institutions  throughout  the  world,  to  devote  the  first 
years  of  their  lives,  to  the  consolidation  of  their  positions 
by  the  building  up  of  capital  funds,  sufficient  to  give 
them  good  permanent  incomes.  The  decision  finally 
reached  was  to  retain  the  annual  fee  at  $15.00,  but  to 
allow  a  rebate  of  $5.00,  if  paid  on  or  before  January 
20th,  1923. 

Upon  the  termination  of  the  morning  session,  the 
members  retired  to  a  luncheon  at  the  Hotel  Vancouver, 
where  covers  were  spread  for  one  hundred,  and  where 
they  were  addressed  by  Dr.  J.  H.  McDermot  of  the 
British  Columbia  Medical  Association,  his  subject  being 
"Advice  and  remarks  from  a  member  of  an  old  Association 
to  members  of  a  young  Association  at  the  commencement 
of  their  Association's  life". 

Words  cannot  convey  the  greatness  of  the  interest 
aroused  by  Dr.  McDermot's  remarks.  He  dealt  with 
the  troubles  and  difficulties  of  the  professional  engineers' 
association,  showing  by  parallel  examples  from  the 
experiences  of  his  own  association,  the  methods  adopted 
to  overcome  these  difficulties.  In  terminating  his  e>ceed- 
ingly  valuable  and  helpful  add-ess,  he  remarked  that  he 
hoped  the  time  would  speedily  arrive,  when  greater 
co-operation  would  take  place  between  all  the  professions. 

Following  a  hearty  vote  of  thanks  to  Dr.  McDermot, 
Dean  R.  W.  Brock,  of  the  University  of  British  Columbia, 
addressed  the  members  on  the  importance  of  engineers 
giving  more  attention  to  the  human-nature  factor  in  their 
enterprises.  He  pointed  out  that  engineers,  by  training, 
are  prone  to  concentrate  on  the  technical  side  of  their 
undertakings,  and  overlook  the  fact  that  the  workman 
or  labourer  is  largely  actuated  by  the  force  of  human 
nature  in  his  daily  toil.  He  ouoted  from  Mr.  Hoover, 
secretary  of  commerce  of  the  United  States,  to  the  effect 
that  engineers  find  themselves  in  the  unique  position  of 
being  between  capital,  on  the  one  hand,  and  labour  on 
the  other.  He  emphasized  the  great  necessity  for  engineers 
to  realize  the  importance  of  this  position,  and  to  devote 
more  attention  to  the  study  of  human  nature,  as  a 
dominant  factor  in  many  of  their  problems. 

The  second  session  was  held  in  the  afternoon,  follow- 
ing the  taking  of  a  group  photograph  on  the  court  house 
steps.  Interesting  discussions  took  place,  ranging  over 
many  subjects.  Some  mining  members  urged  the  need 
of  a  unification  of  ideas  amongst  the  different  branches 
of  the  engineering  profession,  following  which,  steps  were 
taken  to  form  committees,  whose  function  should  be  to 
investigate  and  report  on  the  problems  of  their  respective 
branches,  with  a  view  to  initiating  a  common  policy  in 
dealing  with  them  wherever  such  would  appear  feasible. 

During  the  afternoon  session,  the  results  of  the 
election  of  officers  was  announced,  the  president  for  1923 
being  A.  E.  Foreman,  n.sc,  m.e.i. C,  and  the  vice-president, 
C.  Brakenridge,  m.e.i. c,  chairman  of  the  Vancouver 
Branch  of  the  E.I.C.  The  four  new  members  of  the 
council  are  F.  Sawford,  H.  L.  Robertson.  F.  \V.  Guernsey 
of  Vancouver,  and  P.  Philip.  M.E.I. C,  of  Victoria. 

Mr.  Foreman,  on  taking  the  chair,  addressed  the 
members  present  as  follows:  "Fellow engineers,  I  sincerely 
appreciate  the  honour,  more  than  any  words  of  mine  can 
express,  the  very  urea!  honour  you  have  conferred  upon 
me,  the  greatest  honour  that  the  members  of  the  Associa- 
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tion  of  Professional  Engineers  of  British  Columbia  can 
confer  on  any  of  their  number.  I  fully  realize  at  the 
same  time  the  responsibility  of  the  work  that  goes  with 
the  position."  Mr.  Foreman  then  referred  very  optomis- 
tically  to  the  tremendous  boom  which  is  taking  place, 
especially  in  building  operations,  in  the  United  States, 
and  contended  that  such  a  boom  in  construction  must 
spread  across  the  49th  parallel.  Mr.  Foreman  went  on 
to  speak  of  the  Professional  Engineers'  Club  which, 
during  the  course  of  the  year,  has  commenced  its  work 
in  Vancouver.  The  formation  of  the  club  was  in  response 
to  a  number  of  requests  for  chapters,  which  had  been 
found  by  the  council  to  be  outside  of  their  jurisdiction. 
He  contended  that  the  club  fulfilled  all  the  functions  of 
any  such  chapter  and  moreover  in  a  better,  cheaper,  and 
more  efficient  way.  He  showed  some  of  the  work  that 
had  been  done,  and  referred  to  the  very  complimentary 
remarks  passed  by  Mr.  Fairbairn,  chief  engineer  of  the 
C.P.R.,  on  the  occasion  of  his  being  a  guest  at  one  of  the 
club  lunch  meetings. 


In  the  evening,  the  Professional  Engineers'  Club 
entertained  the  out-of-town  members  at  a  smoking  con- 
cert, the  greater  part  of  the  numbers  on  the  programme, 
being  provided  by  the  members  themselves.  A  most 
enjoyable  evening  was  spent  by  everyone.  The  out-of- 
town  members  were  unanimous  in  returning  thanks,  and 
requesting  that  a  similar  entertainment  be  staged,  if 
possible,  the  following  year,  as  they  were  sure  that  a 
greater  number  of  members  would  attend. 


Association  of  Professional  Engineers 
of  New  Brunswick 

The  annual  meeting  of  the  Association  of  Profes- 
sional Engineers  of  the  Province  of  New  Brunswick  will 
be  held  in  St.  John  on  Friday,  January  26th,  1923. 
Besides  the  election  of  officers  various  matters  of  interest 
will  be  discussed. 


Association  of  Professional  Engineers,  Province  of  British  Columbia,  Vancouver,  B.C. 

Holds  its  Third  Annual  Meeting,    December  2,  1922. 
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Canadian  Geodetic  Society 

At  their  first  regular  meeting  of  the  season,  on  the 
afternoon  of  November  23rd,  the  members  of  the  Canadian 
Geodetic  Society  listened  to  an  excellent  talk  on  "Aero 
Radio  Surveying"  by  Major  D.  H.  Nelles,  m.e.i.c. 
He  told  of  the  application  of  radio  to  the  determination 
of  longitude.  He  explained  how  the  action  of  vibrations 
on  a  receiving  instrument  was  exactly  similar  in  principle 
to  their  action  on  the  human  ear.  This  led  to  a  few 
remarks  on  the  importance  of  tuning  the  instrument 
sharply  to  the  incoming  wave.  The  speaker  went  very 
thoroughly  into  details  of  construction.  In  this  part  of 
his  lecture  he  showed  and  explained  a  number  of  diagrams. 
He  also  pointed  out  differences  of  structure  in  several 
instruments  which  stood  on  a  table  before  him  and  spoke 
of  the  results  obtained  from  each.  The  lecturer  finally 
explained  with  the  help  of  a  diagram  how  radio  could 
be  used,  in  conjunction  with  aerial  photography  and 
direction  —  finding  instruments,  at  either  end  of  a  measur- 
ed base  line,  for  the  work  of  the  topographical  surveyor. 
Here  he  emphasized  the  special  importance  of  proper 
ground  connection  in  any  kind  of  field  work. 

Major  W.  A.  Steele,  m.c,  a. m.e.i.c,  Royal  Canadian 
Corps  Signals,  complimented  the  lecturer  on  the  thorough 
manner  in  which  he  had  dealt  with  the  subject. 

J.  L.  Rannie,  m.e.i.c,  the  president  of  the  society, 
spoke  briefly  on  the  saving  of  money  which  could  be 
effected  by  applying  the  latest  scientific  inventions  to 
technical  work. 

Royal  Astronomical  Society 

Ottawa  Branch 

Dr.  R.  J.  McDiarmid  of  the  Dominion  Observatory 
was  elected  president  of  the  Ottawa  branch  of  the  Royal 
Astronomical  Society  at  its  annual  meeting  in  the  Victoria 
Museum  on  December  12th.  Charles  R.  Coutlee, 
m.e.i.c,  Department  of  Public  Works,  is  the  new  vice- 
president.  Dr.  R.  E.  DeLury  of  the  Dominion 
Observatory  was  chairman  of  the  meeting.  Senator 
J.  G.  Turiff  was  proposed  as  a  new  member.  The  reports 
of  the  secretary,  A.  H.  Miller,  m.a.  and  the  treasurer, 
W.  S.  McClenahan,  b.a.,  showed  a  year  of  progress  and 
excellent  work.  Both  these  officers  were  re-elected. 
Councillors  elected  were  W.  J.  Stewart,  m.e.i.c,  Dr. 
T.  L.  Tanton,  and  W.  C.  Way,  a. m.e.i.c  It  was  an- 
nounced that  a  new  series  of  lectures  would  commence 
early  in  the  new  year. 


CORRESPONDENCE 


Alberta  Land  Surveyors'  Association 

The  Alberta  Land  Surveyors'  Association  have  just 
issued  their  annual  report  in  which  is  incorporated  the 
honour  roll  of  the  association.  This  volume  reflects 
great  credit  on  those  in  whose  hands  its  preparation 
was  intrusted. 

The  honour  roll  of  the  members  of  the  association 
who  served  in  the  great  war  is  accompanied  by  a  photo- 
graph and  biographical  sketch  of  each  of  these  members 
who  lost  his  life  as  a  result  of  service  overseas. 


The  Federated  American  Engineering 
Societies 

719,  15th  Street,  N.W., 
Washington,  D.C. 
November  15th,  1922. 
My  dear  Mr.  Keith: 

I  have  very  carefully  studied  the  report  of  the  Com- 
mittee on  Policy,  so  am  conversant  with  the  entire  import 
of  that  report.  I  was  very  much  pleased  to  see  the 
policies  set  forth  by  the  Committee  on  page  two.  I  refer 
to  items  A  to  L  inclusive.  I  also  was  gratified  to  observe 
the  character  of  the  objective  set  up  for  The  Institute. 
They  are  not  unlike  those  of  the  Federated  American 
Engineering  Societies  and  other  engineering  organizations 
of  the  United  States,  so  that  there  is  a  fellow  feeling 
among  the  Canadian  engineers  and  those  of  the  United 
States  in  regard  to  this  matter. 

Going  directly  to  your  question  as  to  my  candid 
opinion  of  the  policy  of  The  Institute  as  outlined,  inasmuch 
as  its  affects  the  American  societies:  I  have  studied  this 
phase  of  the  report  very  carefully  indeed.  I  see  no 
objection  to  the  policy  outlined. 

I  notice  that  it  is  stated  the  duty  of  the  Canadian 
engineer  is  first  to  manifest  his  allegiance  to  The  Engin- 
eering Institute  of  Canada.  This  is  proper  and  cannot 
be  attacked.  I  believe  in  every  instance  an  engineer 
should  become  associated  with  the  engineering  society  of 
his  locality  and  graduate  from  that  into  the  national 
organization  and  from  that  into  international  relation- 
ships. In  other  words,  our  duty  begins  at  home,  and 
we  cannot  gracefully  discharge  other  responsibilities 
until  we  have  met  those  nearby.  So  I  believe  that  your 
Institute  is  both  wise  and  right  in  setting  up  a  general 
policy  that  affiliation  with  foreign  engineering  societies 
should  not  be  at  the  expense  of  the  national  body. 

In  the  Federation  we  emphasize  that  all  engineers 
should  support  the  local  society  before  going  into  a  national 
organization.  We  realize  that  it  is  only  through  strong 
local  societies  that  there  can  be  an  effective  national 
movement.  Likewise  there  cannot  be  a  strong  inter- 
national movement  until  there  is  a  strong  and  effective 
national  group  in  each  of  the  nations. 

I  was  pleased  to  note  the  statement  that  there 
should  be  co-operation  and  united  action  along  profes- 
sional lines  between  the  engineers  of  Canada  and  of  the 
United  States.  This  is  undoubtedly  true  and  the  Fed- 
erated American  Engineering  Societies  has  recognized 
this  to  be  the  case  and  has  therefore  been  anxiously 
awaiting  the  time  when  there  might  be  some  affiliation 
between  the  Federated  American  Engineering  Societies 
and  The  Engineering  Institute  of  Canada.  Some  months 
ago  we  appointed  a  special  committee,  as  you  know,  to 
prepare  a  plan  whereby  such  relationships  might  be 
realized.  I  am  glad  to  know  that  you  are  to  have  a  like 
committee.  Through  the  working  of  the  two  committees 
some  tangible  results  should  obtain  in  the  near  future. 
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To  sum  up  my  views  regarding  your  policy  in  relation 
to  the  engineering  societies  of  the  United  States  I  wish  to 
state,  they  seem  to  be  sound  in  every  particular.  I  see 
no  reason  for  modifying  them. 

I  would  like  to  call  your  attention  to  the  first  para- 
graph on  page  three  wherein  it  is  stated  "Leaders  of  the 
profession  in  the  United  States  have  been  attempting  to 
evolve  such  an  organization,  etc."  The  statement  I  wish 
to  make  regarding  the  reference  is  this:  While  the  Fed- 
erated American  Engineering  Societies  has  not  proven  to 
be  a  panacea,  yet  it  has  accomplished  a  great  deal. 
However,  I  do  not  know  that  anyone  ever  anticipated 
that  it  would  be  a  panacea.  Those  most  concerned  in 
forming  the  Federation  realized  that  many  difficulties 
would  have  to  be  overcome  and  that  a  long  period  of 
education  would  be  necessary  before  the  engineers  would 
have  a  full  comprehension  of  the  possibilities  of  the 
organization.  The  accomplishments  to  date  have  in  fact 
been  more  pronounced  than  many  hoped  would  be  the 
case.  In  other  words,  the  Federation  has  been  fully 
proven  by  concrete  accomplishments.  As  the  engineers 
become  fully  acquainted  with  the  real  purpose  of  the 
Federation,  have  some  knowledge  of  what  it  has  actually 
done,  and  some  insight  into  the  potential  possibilities, 
they  become  enthusiastic.  This  fact  was  demonstrated 
on  my  western  trip.  I  believe  that  as  soon  as  the  engineers 
of  the  United  States  are  more  fully  acquainted  with  the 
actual  accomplishments,  the  Federation  will  enter  a  still 
greater  period  of  constructive  activity.  I  felt  constrained 
to  say  this  in  view  of  the  paragraph  referred  to. 

In  the  last  issue  of  our  Bulletin  we  have  an  article 
summing  up  some  of  the  activities  of  the  Federation  in 
recent  months.  I  thought  that  this  would  interest  you, 
so  I  am  sending  you  a  copy  herewith.  If  after  glancing 
over  this  you  should  desire  additional  copies  to  distribute 
among  any  of  your  people,  I  would  be  happy  indeed  to 
supply  you  with  them. 

I  hope  the  foregoing  remarks  will  prove  to  be  of 
some  help  to  you.  Be  assured  of  my  keen  desire  that 
there  be  the  closest  possible  co-operation  between  The 
Engineering  Institute  of  Canada  and  the  Federated 
American  Engineering  Societies.  Anything  that  this 
office  can  do  to  further  this  end  will  be  entered  into 
with  enthusiasm. 

With  kindest  personal  regards,  I  am 
Sincerely  yours, 

{signed)  L.  W.  Wallace, 

Executive  Secretary. 

Fundamental   Results  of  Engineering 

Congress  at  Rio  de  Janeiro, 

September  1922. 

29  West,  thirty-ninth  Street,  N.Y. 

December  9,  1922. 
My  dear  Mr.  Keith: 

Enclosed  is  correspondence  just  received.  This  is 
transmitted  immediately  to  the  Engineering  Societies  of 
the  United  States  and  Canada  (of  which  I  had  the  honour 
to  be  one  of  the  representatives  at  the  International 
Engineering  Congress  in  Rio  de  Janeiro  in  September 


1922 1,  notwithstanding  that  my  formal  report  has  not 
yet  been  prepared. 

The  object  of  sending  this  communication  to  you  is 
to  show  you  that  fundamental  results  of  the  Congress 
are  now  in  evidence. 

In  order  that  you  may  all  observe  the  principle  on 
which  I  worked  and  so  that  you  may  base  upon  it  any 
action  you  may  care  to  take,  I  give  you  the  following: 

In  every  country  visited  I  urged: 

1.  That  every  professional  man  from  the  United 
States  affiliate  with  the  local  engineering  society  of  the 
country  where  he  is  residing,  even  if  only  temporarily. 

2.  That  they  form  within  or  under  the  auspices  of 
the  local  society  groups  of  members  of  the  National 
Engineering  Societies  of  the  United  States  for  purposes 
of  service  to  the  local  society. 

3.  That  the  local  society  link  up  with  its  government. 

4.  That  the  organization  of  engineers  —  members  of 
U.S.  societies  —  link  up  — 

a.  With  their  country's  government  through 
the  embassy  and  commercial  attache  and  with  the 
Inter- American  High  Commission. 

b.  With  the  National  Engineering  Societies  of 
the  United  States. 

The  reaction  that  I  get  from  the  entire  trip  is  that 
throughout  the  world  there  is  the  liveliest  pride  in  one's 
profession  and  in  his  society.  In  fact,  it  is  an  inspiration 
to  try  to  live  up  to  the  standard  that  members  establish. 
As  a  society,  we  cannot  go  on  unless  it  be  with  a  devotion 
to  the  public  good  as  our  definite  aim  and  purpose. 

Yours  truly, 

(signed)   Calvin  W.  Rice, 
Secretary. 

Rio  de  Janeiro,  31  de  Outubro  de  1922. 
Calvin  W.  Rice,  Esquire,  New  York. 

I  have  the  honour  and  great  satisfaction  of  acknowl- 
edging receipt  of  the  letter  which  you  were  good  enough 
to  address  me  last  month,  together  with  a  collection  of 
the  publications  of  the  "American  Engineering  Standards" 
which  have  been  adapted  up  to  date  in  the  U.S  of  America; 
for  all  of  which  please  accept  my  grateful  thanks. 

The  great  authority  of  the  Committee  entrusted 
with  such  work,  covering  as  it  does,  the  domains  of  five 
Public  Departments:  Commerce,  War,  Naval,  Interior 
and  Agriculture,  besides  the  work  of  other  Engineering 
organizations,  and  Scientific  Institutions  of  the  great 
North  American  nation,  greatly  enhances  the  value  of 
the  collection  you  so  kindly  presented  to  the  Engineers 
Club  of  Rio  de  Janeiro. 

This  valuable  gift  has  already  reflected  its  beneficial 
inspirations  in  the  midst  of  the  International  Engineering 
Congress,  and  has  led  to  the  voting  of  conclusions  to 
emphasize  the  necessitv  of  the  adoption  in  this  country 
of  the  salutary  fundamental  precepts  which  lay  at  the 
basis  of  such  standardizing  methods.  And  the  Engineers 
Club  has  already  evoked  the  co-operation  of  other  purely 
commercial  institutions,  inasmuch  as  standardization  is  a 
matter  of  deep  interest  to  all  commercial  enterprise. 

We  enclose  copy  of  letter  addressed  by  this  Club 
to  the  Chamber  of  Commerce  of  Rio  (Associacao  Com- 
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mercial)  which  will  show  you  the  interest  we  are  taking 
in  this  matter. 

Always  at  your  service,  very  faithfully  yours, 

(signed)  Arthur  Getui  io  das  Neves. 

President 
Club  de  Engenharia 

Rio  de  Janeiro,  27  de  Outubro  de  1922. 

To  The  Most  Illustrious  and  Excellent  Seniors,  the 
Director  of  the  Commercial  Association  of  Rio  de  Janeiro. 

I  have  the  honour  to  bring  to  the  attention  of  this 
distinguished  association  that  at  the  International  Con- 
gress of  Engineering  particular  study  was  given  to  the 
important  subject  of  standardization,  that  is,   system- 
atization  in  our  country  of  all  kinds  of  products,  packings, 
weights  and  measures.     This,  if  in  common  use,  being 
expected  to  bring  advantages  of  all  kinds  and  to  save 
waste  and  other  prejudicial  inconvenience.    Apart  from 
its   technical    feature   this   question   has   a   commercial 
aspect  of  even  greater  importance  and  the  Engineering 
Club  as  organizer  of  the  International  Congress  has  come 
to  the  conclusion  that  your  illustrious  association  might 
consider  this  matter  with  great  competence  and  profitable 
results.     Feeling  so,  it  has  asked  our  illustrious  associat, 
Dr.  J.  Simao  da  Costa,  why,  by  fortunate  coincidence 
is  also  a  member  of  your  distinguished  corporation,  to 
have  the  great  kindness  to  present  to  the  Commercial 
Association  the  useful  ideas  which  have  been  discussed 
in  great  detail  at  the  recent  International  Congress  of 
Engineering,  organized  by  our  Club.     And  it  appeared 
to  us  that  in  your  assembly,  more  much  competent  and 
adequate,  this  matter  could  be  discussed  with  greater 
profit,  especially  in  its  commercial  aspects.  The  illustrious 
Dr.  J.  Simao  da  Costa,  apart  from  his  previous  knowledge 
of  the  subject  with  which  he  has  been  well  familiar  for 
a  long  time,  has  a  large  accumulation  of  material  on  this 
subject  which  has  been  furnished  us  by  the  American 
Committee  of  Engineering  Standards,  which  represents 
five  departments  of  the  government,  namely,  Commerce, 
War,  Marine,  Interior  and  Agriculture,  and  also  scientific 
and  engineering  professional  societies  in  the  U.S.     The 
Engineering  Club  is  strongly  of  the  opinion  that  so  useful 
and  helpful  ideas  deserve  the  support  and  protection  of 
your  illustrious  society. 

I  avail  myself  of  this  opportunity  to  present  your 
excellencies  the  assurances  of  my  highest  consideration. 

(signed)  Arthur  Getulio  das  Neves, 

President 
Club  de  Engenhakia 

Sao  Paulo, 
Dear  Mr.  Keith,  3rd  October,  1922. 

I  am  glad  to  say  that  I  was  able  to  attend,  as  a 
representative  of  The  Engineering  Institute  some  of  the 
sessions  of  the  International  Engineering  Congress,  held 
in  Rio  at  the  invitation  of  the  "Club  de  Engenharia"  of 
that  city. 

Due  to  school  being  in  session.  I  was  able  to  get 
away  only  one  week,  but  enjoyed  that  time  very  much. 

At  the  Engineers  Congress,  the  delegates  consisted 
only  of  Brazilians  and  North  Americans,  although  at  the 
Railway  Congress  for  South  America  held  at   the  same 


place  and  at  the  same  time,  a  number  of  engineers  from 
the  Argentine,  Chili,  Bolivia,  Uruguay,  etc.,  were  present. 
The  Congress  was  formed  into  8  sections:  —  1.  Trans- 
portation. 2.  Metallurgy.  3.  Fuels.  4.  Hydraulic  Power. 
5.  Sanitation.  6.  Ports.  7.  Machinery.  8.  Standard- 
izing of  statistics  in  Ports  and  R.R.s. 

The  first  section  had  very  little  to  do  as  most  of  the 
interest  in  railroads  had  centered  in  the  R.R.  Congress. 
The  larger  number  of  papers  fell  into  the  section  on 
Hydraulic  Power,  and  the  meetings  of  this  section  were 
especially  interesting.  The  papers  presented  are  to  be 
published  in  Portuguese  by  the  Congress,  and  I  believe 
that  the  "Ingenieria  Internacional"  will  also  publish  them 
in  Spanish. 

One  very  interesting  part  of  the  Congress  was  the 
frequent  meetings  of  the  representatives  of  the  various 
North  American  Engineering  Societies.  There  were 
usually  about  twenty  present,  and  the  men  from  the 
American  Societies  showed  every  courtesy  to  your 
representative,  their  point  of  view  being  that  the  technical 
interests  of  the  two  countries  were  so  closely  identified 
that  they  should  be  considered  as  a  unit. 

A  great  part  of  the  success  of  the  Congress  was  due 
to  Colonel  C.  H.  Crawford,  of  the  Baldwin  Loco.  Co., 
Rio,  Mr.  Calvin  Rice  who  represented  most  of  the  technical 
societies  in  the  United  States,  and  Mr.  V.  L.  Havens  of 
the  Engenieria  Internacional. 

I  understand  that  after  I  left,  there  were  to  be  some 
excursions  and  a  couple  of  banquets,  but  the  only  official 
function  in  the  first  ten  days  was  a  banquet  given  by  the 
"Club  de  Engenharia"  to  the  R.R.  Congress  to  which 
they  invited  some  of  the  engineers. 

Rio  itself  is  magnificent,  as  always,  and  by  about 
January  the  Exhibition  will  be  worth  seeing. 

There  are  two  very  interesting  jobs  going  on  at 
present;  the  first  is  the  levelling  of  a  large  hill  on  the 
centre  of  the  water  front  and  the  use  of  the  material  to 
fill  in  at  that  part  of  the  harbour.  Most  of  the  removal 
is  by  hydraulic  means.  Farther  up  the  harbour  is  another 
project  of  the  same  kind,  also  hydraulic,  on  a  larger 
scale,  but  being  out  of  sight  is  hardly  ever  heard  of. 

Rio,  built  as  it  is  around  the  bases  of  the  high  hills, 
has  some  tremendous  problems  of  engineering  and  trans- 
portation, perhaps  second  only  to  New  York. 

During  my  visit  I  had  the  very  great  pleasure  of 
meeting  the  Canadian  Trade  Commissioner  in  Rio,  Major 
MacColl.  He  is  doing  a  very  important  work  in  Brazil 
for  Canadian  trade,  but  is  handicapped  by  the  fact  that 
he  has  not  diplomatic  status.  It  seems  to  me  that  this 
question  is  one  that  might  be  taken  up  with  our  Govern- 
ment by  the  society,  to  obtain  for  our  trade  commissioners 
the  same  connection  with  the  ambassy  which  is  enjoyed 
by  the  English  commercial  attaches.  At  present  our  men 
are  at  a  disadvantage  in  comparison  with  both  the  English 
and  American  representatives. 

Thanking  you  for  the  honour  of  representing  The 
Institute  at  the  Congress,  I  remain, 

Very  truly  yours, 

E.  O.  Temple  Piers, 

Mackenzie  College,  Sao  Paulo. 

P.S.  I  will  be  glad  to  be  of  service  to  members  of 
the  society  in  any  way. 
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Relay  Protection  for  Radial  Transmission  and  Distribution  Systems. 


In  order  that  the  diagrams,  shown  as  figures  Nos.  7,  8  and  9,  of  this  paper  on  page  574  of  December  1922, 

Journal,  may  be  more  easily  read,  the  author  P.  Ackerman,  A.M.E.I.C.,  has 

submitted  the  improved  plate  shown  below. 
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Publications 


Text-Book  of  Physics;  edited  by  A.  Wilmer  Duff  with  contributions 
by  A.  Wilmer  Duff,  Albert  P.  Carman,  E.  Percival  Lewis,  R.  K. 
McClung,  C.  E.  Mendenhall;  published  by  P.  Blakinton's  Son 
and  Company.  The  fifth  edition  of  this  text-book  has  recently 
been  published  and  in  it  are  incorporated  such  minor  improvements 
over  the  former  editions  as  have  been  considered  desirable 
in  the  light  of  recent  experience.  The  text-book  contains  six 
hundred  and  eighty-six  pages  and  is  well  illustrated  throughout, 
while  the  subject  is  treated  under  the  following  principle  headings: 
—Mechanics  and  properties  of  matter,  wave  motion,  heat,  elec- 
tricity and  magnetism,  conduction  of  electricity  through  gases 
and  radioactivity,  sound,  and  light. 


Gravitation  Versus  Relativity;  by  Charles  Lane  Poor,  professor 
of  celestial  mechanics  in  Columbia  University,  with  a  foreword 
by  Thomas  Chrowder  Chamberlin.  emeritus  professor  of  geology 
in  the  University  of  Chicago;  published  by  G.  P.  Putnam's  Sons. 
In  this  book  the  author  has  made  a  non-technical  explanaton 
of  the  fundamental  principles  of  gravitational  astronomy  and  a 
critical  examination  of  the  astronomical  evidence  cited  as  proof 
of  the  generalized  theory  of  relativity,  with  a  view  to  presenting 
"to  the  jury  of  the  thinking  world  the  concrete  astronomical 
evidence  cited  by  Einstein  and  the  relativitists  as  proof  of  the 
generalized  theory  of  relativity,  and  to  subject  that  evidence  to 
a  critical  examination." 
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Library  Catalogue 

Society  Transactions  and  Publications 


American  Association  of  Architects. 

Journal:  vol.  1,  no.  1,  (Jan.  1913)  to  vol.  5,  no.  10,  (Oct.  1917) 
American  Association  of  Engineers. 

Journal:  vol.  4,  no.  4  (Aug.  1921)  to  date. 
American  Concrete  Institute.     (National  Association  of  Concrete 
Users) . 

Journal:  vol.  1,  no.  3  (Jan.  1914)  to  vol.  3,  no.  8  (Aug.  1915). 

Proceedings:  vol.  1  (1905)  to  vol.  8  (1912)  and  vol.  12  (1916)  to 
vol.  16  (1920). 
American   Institute  of  Electrical  Engineers. 

Transactions:  vol.  6  (1890)  to  vol.  40  (1921). 

Year  Book:  1917  to  1922. 

Proceedings:  vol.  28,  no.  1,  (Jan.  1909)  to  vol.  38,  no.  12  (1919). 

Journal:  vol.  39,  no.  1  (Jan.  1920),  to  date. 
American   Institute   of  Mining   Engineers. 

Transactions:  vol.  15  (1886)  to  vol.  49  (1914). 

Index  to  Transactions:  vol.  1  to  vol.  15;  vol.  21  to  vol.  25. 

Bulletin:  Jan.  1910  to  Oct.  1914. 
American  Institute  of  Mining  and  Metallurgical  Engineers. 

Journal  "Mining  and  Metallurgy":  no.  170  (Feb.  1920)  to 
date. 
American  Public  Health  Association. 

Journal:  vol.  11,  no.  3  (Mar.  1921)  to  date. 
American  Public  Works  Association. 

Report  of  Second  Convention:  1906. 
American  Railway   Engineering  Association. 

Bulletin:  no.  107  (Jan.  1909)  to  date. 

Proceedings:  vol.  1,  (1900)  to  vol.  22  (1921). 

Manuals:  1905,  1907,  1911  and  1915. 

Index  to  Proceedings:  1900  to  1915. 
American  Society  of  Civil  Engineers. 

Proceedings:  vol.  35,  no.  1  (Jan.  1909)  to  date. 

Transactions:  vol.  1  (1867)  to  vol.  85  (1922). 

Index  to  Transactions:  vol.  1  to  vol.  74  (1867-1911)  and  vol. 
1  to  83  (1867-1920). 

Year  Book:  1918  to  1922. 
American  Society  of  Mechanical  Engineers. 

Transactions:  vol.  1  (1880)  to  vol.  41  (1919). 

Year  Book:  1912  to  1917,  1921  and  1922. 

Journal  "Mechanical  Engineering":  vol.  32  no.  1  (Jan.  1910) 
to  date 
American  Water  Works  Association. 

Proceedings  of  Annual  Conventions  1903  to  1913. 

Proceedings  and  Journal:  vol.  1  (1914)  to  vol.  5  (1918). 
Association   des   Anciens   Eleves,    Ecole   Polytechnique. 

Revue  Trimestrielle  Canadienne:  vol.   1    (1915)   to  date. 
Association  of  Civil  Engineers  of  Cornell  University. 

"The  Cornell  Civil  Engineer":   vol.  24,  no.  4  (Jan.  1916)  to 
vol.  29,  no.  9  (June  1921). 
Association    of    Engineering    Societies. 

Journal:  vol.  21,  no.  5  (Nov.  1898)  to  vol.  22,  no.  4  (Apr.  1899V 
vol.  44,  no.  3  (Mar.  1910)  to  vol.  55,  no.  5  (Dec.  1915). 
Australian  Institute  of  Mining  Engineers. 

Transactions:  vol.  10  (1905)  to  vol.  13  (1909) 

Boston  Society  of  Civil  Engineers. 

Journal:  vol.  1,  no.  7  (Sept.  1914)  to  date. 
Year  Book:  1914,  1915,  1916,  1919,  1920. 
Brooklyn  Engineers'  Club. 

Proceedings:  (1903)  to  (1916). 

Canadian  Institute  of  Mining  and  Metallurgy. 
Journal:  vol.  1  (1898)  to  vol.  14   (1911). 
Transactions  and  Journal:  vol.  15  (1912)  to  vol.  24  (1921). 
Index  to  Transactions:  vol.  1  to  vol.  10. 
Index  and  Summaries  of  Papers:  vol.  i  to  vol.  10. 
Bulletin:  no.  83  (Mar.  1919)  to  date. 


Cleveland  Engineering  Society.    (U.S.A.). 

Journal:  vol.  5,  no.  4  (Jan.  1913)  to  vol.  11,  no.  1  (July  1918). 
Cleveland   Institution   of  Engineers.    (England.). 

Proceedings:  1889  to  1898. 
Cleveland   Institution  of  Engineers.     (England). 

Proceedings:  sessions  1911-12  to  1921-1922. 

List  of  Members:  1912,  1914,  1920. 
Cleveland  Technical  Institute.     (England). 

Bulletin:  vol.  1,  no.  3  (Dec.  1921)  to  date. 
Concrete   Institute,    (England). 

Transactions:  vol.  9  (1921). 

Electric   Club,    (Pittsburg). 

Journal:  i  ol.  1  (1904)  to  vol.  10  (1913). 
Engineering  Association  of  New  South  Wales. 

Proceedings:  vol.  1  (1885)  to  vol.  32  (1917). 
Engineers  Club  of  Drayton. 

Proceedings:  vol.  1,  no.  1  (Oct.  1914)  to  vol.  3,  no.  7  (May  1917). 
Engineers  Club  of  Philadelphia  and  Affiliated  Societies. 

Proceedings:  vol.  6,  (1886)  to  vol.  32  (1915). 

Journal,  "Engineers  and  Engineering"  formerly  "The  Journal" 
vol.  37,  no.  1  (1920)  to  date. 
Engineers  Club  of  St.  Louis. 

Journal:  vol.  3,  no.  2  (Mar.  1918)  to  vol.  6,  no.  3  (Sept.  1921). 

Year  Book:  1917. 
Engineering  Institute  of  Canada. 

Transactions:  vol.  1  (1887)  to  vol.  32,  part  2  (1918). 

Index  to  Transactions:  vol.  1  to  24. 

The  Engineering  Journal:  vol.  1,  no.  1  (May  1918)  to  date. 
Engineering  Society  of  the  University  of  Michigan. 

"The  Michigan  Technic":  vol.  32,  no.  1  (Mar.  1919)  to  date. 
Engineering  Society  of  Western  Pennsylvania. 

Proceedings:   vol.  26,  no.    10    (Jan.    1911)    to  date. 

Franklin  Institute. 

Journal:  vol.  124  (1887)  to  date. 
Year  Book:  1914  to  1919. 

Institution  of  Civil  Engineers,    (England). 

Proceedings:  vol.  41  (1874)  to  vol.  212  (1921). 
Transactions:  vol.  1  and  vol.  2  (1836)    (1838). 
Index  to  Proceedings:  vol.  1  (1837)  to  vol.  58  (1879). 
Subject  Index:  vol.  59   (1879)  to  vol.   118   (1894).    vol.   119 

(1894)  to  vol.  170  (1907). 
Name  Index:  vol.  59  (1879)  to  vol.  118  (1894).  vol.  119  (1894) 
to  vol.  170  (1907). 

Index  to  Transactions  of  Engineering  Conference  of  1907. 
Year  Book:  1891  to  1922. 

Institution  of  Civil   Engineers  of  Ireland. 

Transactions:  vol.  23  (1894)  to  vol.  46  (1922). 
Institution  of  Electrical  Engineers,   (England). 
Journal:  vol.  17  (1888)  to  date. 
Index:  vol.  21  to  vol.  30. 
YEAR  Book:  1911  to  1921. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland. 

Transactions:  vol.  30  (1886)  to  vol.  64  (1921). 
Institution  of  Mechanical  Engineers,   (England). 
Proceedings:  1887  to  1922. 
General  Index:  1895  to  1910. 
List  of  Members:  1911  to  1916. 

Institution  of  Mining  and  Metallurgy,  (England). 

Transactions:  vol.  l  (1892)  to  vol.  29  (1920). 

Institution   of   Naval    Architects,    (England). 
Transactions   vol.  50  (1908)  to  vol.  63  (1921). 

Institution  of  Royal  Engim •■  i  S, 

Journal:  vol.  28,  no  6  (Dec.  1918)  to  date. 
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Institution  of  Water  Engineers,  (England). 

Transactions:  vol.  23  (1918)  to  vol  25  (1920). 

Index  to  Transactions:  vol.  1  to  vol.  24. 
International  Engineering  Congress,  San  Francisco,  California, 
1915. 

Transactions:  complete  set  with  index. 

Junior  Institution  of  Engineers. 

Journal  and  Transactions:  vol.  31,  part  12  (Sept.  1921)  to 

date. 
Proceedings:  vol.  1  (1884)  to  vol.  24  (1914). 

Liverpool  Engineering  Society,  (England). 

Transactions:  vol.  9  (1888)  to  vol.  42  (1921). 

Manchester   Association   of   Engineers,    (England). 

Transactions:  (1890)  to  (1901)  and  (1908-09.) 
Massachusetts  Institute  of  Technology. 

Proceedings:  1879  to  1885. 

Quarterly:  vol.  2  (1888)  to  vol.  9  (1896). 
Master  Car  Builders'  Association. 

Proceedings:  vol.  29  (1895)  to  vol.  31  (1897)  and  vol.  39  (1905), 
vol.  41,  (1907),  vol.  42  (1908). 

Index  to  Proceedings:  vol.  1  to  vol.  34. 
Mining  Institute  of  Scotland. 

Transactions:  vol.  9  (1887)  to  vol.  20  (1899);  vol.  35,  part  5 
(June  1913)  to  date. 

National  Association  of  Railway  Commissioners,    (U.S.A.). 

Proceedings:   annual   conventions,    17th    (1905),    19th    (1907), 
20th  (1908),  27th  (1915),  30th  (1918),  and  31st  (1919). 
National  Fire  Protection  Association. 

Proceedings:  1920  to  1922. 

"The  Quarterly",  vol.  14,  no.  3  (1921)  to  date. 

Index  to  Publications:  1920. 

Year  Books:  1920,  1921. 
New  Zealand  Society  of  Civil  Engineers. 

Proceedings:  vol.  6  and  vol.  7  (1919-21). 
North  of  England  Institute  of  Mining  and  Mechanical  Engineers. 

Transactions:  vol.  68  part  5  (Apr.  1918)  to  vol.  71,  no.  3  (Mar.  1921). 

Index    to  mining,     mechanical,    metallurgical   literature:    1901 
and  1902. 

Year  Books:  1919  and  1920. 
North  East  Coast  Institution  of  Engineers  and  Shipbuilders. 

Transactions:  vol.  1  (1884)  to  date. 
Northern  Engineering  Institute  of  New  South  Wales. 

Papers:  vol.  7  (1915-16). 
Nova  Scotian  Institute  of  Science. 

Proceedings  and  Transactions:  vol.  5  (1879)  to  vol.  8  (1894). 
vol.  10  (1901)  to  vol.  15  (1919) 
Nova  Scotia  Society  of  Engineers. 

Transactions:  vol.  7  (1913)  to  vol.  9  (1914). 

Ontario  Land  Surveyors  Association. 

Annual  Reports:  1898  to  1900;  1904;  1906;  1908  to  1917;  1921; 
1922. 

Permanent  International  Association  of  Navigation  Congresses, 
(U.S.A.). 
Questions,    Communications,     Proceedings,     Bibliographic 

Notes:  12th  Congress,  Philadelphia,  1912. 
Year  Book:  1911,  1913,  1914. 
Permanent    International    Asociation    of    Road     Congresses, 
(England). 

Reports,  Communications,  Proceedings:  3rd  Congress,  London, 
England,  1913,  1st  and  2nd  sections. 

Royal  Artillery,  (England). 

Journal:  vol.  39,  no.  9  (Dec.  1912)  to  date. 
Royal  Artillery  Institution. 

Proceedings:  vol.  15  (1888)  to  vol.  23  (1896). 
Royal   Canadian   Institute,    (The  Canadian   Institute). 

Transactions:  vol.  1  (1889)  to  vol.  12  part  1,  (1919). 

Proceedings:  Third  series,  vol.  4  (1887)  to  vol.  7  (1888). 
Royal  Colonial  Institute. 

Journal:  new  series,  vol.  12,  no.  2  (Feb.  1921)  to  date. 
Royal  Dublin  Society. 

Scientific  Proceedings:  (new  series)  vol.  14,  no.  7  (Jan.  1914) 
to  date. 


Royal  Philosophical  Society  of  Glasgow. 

Proceedings:  vol.  17  (1885)  to  vol.  50  (19 

Royal  Scottish  Society  of  Arts. 

Transactions:  vols.  12  and  13  (1890-!*, 
Royal  Society  of  Arts,  (England  . 

Journal:  vol.  68  (July  1920)  to  date. 
Royal  Society  of  Canada, 

Proceedings  and  Transactions: 

First  Series,  vol.  1,  0882)  to  vol.  11,  (18 

Second  Series,  vol.  1,  (1895)  to  vol.  12,  (19 

Third  Series:  vol.  1  (1907.)  to  vol.  15,  (1921  . 
Royal  Society  of  Edinburgh. 

Proceedings:  vol.  14  (1886)  to  vol.  28  (1901)  and  vol.  34  (1913) 
to  date. 

Smithsonian  Institute. 

Annual  Report:  1905  to  1915. 
Sociedad  Cientifica,  Antonio  Alzate,   (Mexico). 

Memoires:  vol.  35,  no.  1,  (Mar.  1920)  to  date. 
Sociedad  Cubana  de  Ingenieros,  (Cuba  . 

Bulletin:  vol.  12,  no.  12  (Dec.  1920j  to  date. 
Sociedad  de  Ingenieros  del  Peru. 

Memoires:  vol.  22,  no.  11  (Nov.  1920)  to  vol.  23  no  11  (Dec.  1921). 
Societe  des  Ingenieurs  Civils   de   France. 
Memoires:  1889  to  date. 
Annual  Report:  1920  to  1922. 
Year  Book:  1920. 
Societe  des  Ingenieurs  Civils  de  France. 

Proceedings:  July  1920  to  date. 
Societe  Industrielle  de  Test,  (France). 

Bulletin:  no.  118  (Mar.  1914;  to  no.  155  (Feb.  1920). 
Societe  Industrielle  du  nord  de  la  France. 

Bulletin:  no.  188  (Jan.  1913;  to  date. 
Societe  Scientifique  Industrielle  de  Marseille.    'France;. 

Bulletin:  vol.  14  (1886)  to  vol.  26  (1898;  and  1912. 
Society  for  the  Promotion  of  Engineering  Education,   Worlds 
Engineering  Congress  at  Chicago,   111.,    1893. 
Proceedings:  section  E.  vol.  1. 
Bulletin:  vol.  9,  no.  3  (Nov.  1918)  to  date. 
Year  Book:  1922. 
Society  of  Arts,    (England;. 

Journal:  vol.  36  (1887)  to  vol.  44  (1896). 
Society    of    Engineers     (Society    of    Engineers    Incorporated), 
(England). 

Transactions:  1886  to  1916  and  1921. 
Society  of  Naval  Architects  and  Marine  Engineers. 

Transactions:  vol.  18  (1910)  to  vol.  29  (1921). 
South  Wales  Institute  of  Engineers. 

Proceedings:  vol.  27,  no.  7  (Jan.  1922;  to  date. 

United  States  Artillery. 

Journal:  vol.  47,  no.  2  (Mar.  1917)  to  vol.  52,  no.  1  (Jan.  1920) 
United  States  Naval  Institute. 

Proceedings:  vol.  14  (1888)  to  vol.  21  (1895). 
University  of  California. 

Chronicle:  vol.  15,  no.  1  (Jan.  1913)  to  date. 
University  of  Illinois. 

Bulletin:  no.  28  (Oct.  1908)  to  date. 

Circulars:  nos.  4,  6  and  8. 
University  of  North  Dakota. 

Journal:  vol.  9,  no.  2  (Jan.  1919)  to  date. 

University   of   Toronto   Engineering   Society. 
"Applied  Science":  Jan.  1910  to  Mar.  1914. 

Victorian    Institute   of   Engineers,    (.Australia). 
Proceedings:  vol.  9,  (1908). 

Victorian  Institute  of  Surveyors,  (Australia). 

Transactions  and  Proceedings:  vol.  3  (1885)  to  vol.  5  (1909) 
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Proceedings:  vol.  7a  (1917)  to  vol.  10  (1919). 

Western  Society  of  Engineers. 

Journal:  vol.  1,  no.  2  (1896)  to  date. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  December,  1922 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
January,  1923. 

Fraser  S.  Keith,  Secretary. 

*The  professional  requirements  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  offioe,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  bo  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal,  Hydraulic, 
Mechanical,   Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry,  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements  .or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ATTIli.iD     \  J;  I  I  r  i  R   EVANS,  -•!   171    Belmonl   A', 
at   Worcester,   England,   Den.  27th,   1883;   Educ,    i   vts.   Model   High  School,  Cork, 
Ireland;    1901-11    Ordance   Survi       Eng        1094-05,     top  Inglo-Portu 

Boundary  Commn  ,  I.     Africa;  I I  ■■  pographei  :.  Boundary 

'  ■     Bin.,  '-    N  igi  ria;  for  the  |  rvey  partii 

the  field;  at  present,  senior  topographer,  Dept   ot  Militia  and  Defence,  Ottawa,  Ont 

.1    11.  Cochrane,  J.  L.  I;  mi  B  iton,  H    I     Maple 

BATES     RALPH  ORVTLLE,  of  West  River,   Vlbert  Co.,  N.B.     Born  at  King- 
ston,   N.I!  .  July   22nd,    1900      Ei  .    McGill    Dniv 
with  C    Mc  N   E 

tween  Norton,  '■  I       ad  Fredi n;  Sept.  4th  to    l  oi   K    B   Pickard, 

A.M.E.I.C  il  1 1 1 '  1 1 1  ■  r  i ,  r  ii  i      ubert  Co    N.B  urvey 

of  lumber  InnrU  of  Hollingsworth  <v   u  I  i,  foi    K 

Saokville,   N'.H. 

C.  McN  Steevi      3.  M.  MacKi      I       I    "  :  el 
H.  M    Lamb,   B     \     Vandall. 


BOYCE— THOMAS  EDWARD,  of  1214  Ossington  Ave.,  Toronto,  Ont.  Born 
at  London,  England,  Feb.  9th,  1892.  Educ,  Higher  Grade  School,  England;  1908- 
11,  in  drawing  office,  detailing,  etc.,  McGregor  &  Mclntyre;  1911,  Canada  Foundry; 
1912-20,  complete  charge  of  drawing  office,  Hepburn  &  Disher,  Limited,  designing 
buildings,  general  building  work  and  detailing  a  number  of  bridges;  1920  to  date, 
asst.  manager  and  estimator,  Hepburn    &  Disher,  Limited,  Toronto,  Ont. 

References:  J.  M.  Oxley,  A.  H.  Harkness,  F.  Byam,  E.  M.  Proctor,  F.  R.  Ewart. 

BROWNE— JAMES  EDWARD,  of  100,  2nd  Avenue,  Ottawa,  Ont.  Born 
at  Great  Yarmouth,  England,  Nov.  28th,  1872;  Educ,  School  of  Military  Engr'g., 
Chatham,  England;  3  mos.  special  course  in  geology  and  astronomy.  Royal  School 
of  Science,  South  Kensington,  England;  1894-97,  asst.  instructor  in  military  surveying 
at  School  of  Military  Engr'g.,  Chatham;  1898-99,  asst.  surveyor,  Anglo-Portugese 
Boundary  Commn.,  South  East  Africa;  1900-03,  iDstructr.  in  civil  and  military  sur- 
veying at  Royal  Military  College,  Kingston,  Ont.;  1904-22,  engag'd.  on  the  military 
survey  of  Canada  as  topographical  engr.  in  all  branches  of  office  preparatory  work 
and  field  work  — 1911-13,  in  chg.,  sub-districts;  1914,  in  chg.  of  topography:  at 
present,  topographical  engr.  (officer  i/c  of  topography),  Surveys  Division,  Militia 
Headquarters,  Ottawa,  Ont. 

References:  J.  B.  Cochrane,  J.  L.  Rannie,  W.  M.  Tobey,  K.  M.  Cameron,  C.  L. 
Hervey. 

CHISHOLM— GILBERT  GORDON,  of  289,  Queen's  Ave.,  London.  Ont. 
Born  at  London,  Ont.,  Apr.  24th,  1890;  Educ,  R.M.C.,  Kingston.  1907-10;  1907  (Apr. 
Aug.),  rodman,  T.  &  N.O.Rly.;  1910  (Sept.-OcD,  rodman,  C.P.R.,  Estevan,  —  For- 
ward constrn.;  1910  (Oct.-Dec),  transitman,  C.P.R.,  out  of  Calgary;  1910-11,  field 
engr.,  mtce.  of  way,  coast  divn.,  C.P.R.;  1911-12,  asst.-engr..  City  of  Vancouver; 
1912-13,  asst.  dist.  engr.,  Dept.  of  Public  Works,  New  Westminster  district,  chiefly 
harbour  work:  in  private  practice  until  Sept.  1914;  enlisted  and  overseas  until  1919; 
1919  (Sept.-Dec),  building  supt.,  John  Puterbough  Constrn.  Co.,  London, 
Ont.;  1919-21,  engr.  in  chg.  constrn.,  for  Ernest  McGeorge  Co.,  consltg.,  engrs., 
Cleveland,  Ohio;  1922  (Apr.-Sept.),  Dept.  of  Public  Works,  Ontario. 

References:  F.  W.  Farncomb,  H.  B. 
Anderson,  T.  H.  Tracey. 


R.    Craig,    W.   J.   Forbes-Mitchell,   A.   A. 


EARDLEY— WILMOT,  Vere  Lcvinge,  of  87  Mackay  Str..  Ottawa.  Ont.  Born 
at  Dublin,  Ireland,  Oct.  29th,  1886;  Educ,  mining  and  metallurgy.  Royal  School  of 
Mines,  London,  England,  1906-09;  1909,  asst.,  in  assaying  laboratories,  Liverpool, 
Eng. ;  1.910,  mucker  and  later  assaycr,  in  Hewitt  silver-zinc  mine,  Silverton,  B.C.; 
1910-12,  mill  supt.,  Elmore  Vacuum  process,  Silverton,  B.C.;  1912-14.  surveyor  and 
geologist,  Le  Roi  2,  Rossland,  B.C.;  1914,  asst.,  geological  survey,  Ainsworth  area, 
Koolenay  Lake,  B.C.;  1915-19,  Lieut.,  overseas,  Engineers  and  Tunnelling  Coy.  in 
France;  1919-21,  genrl.  manager,  Quebec  Graphite  Coy.,  Buckingham,  Que.;  1921  to 
date,  mineral  technologist,  Mines  Branch,  Dept.  of  Mines,  Ottawa,  Out 

References:  L.  H.  Cole,  O.  S.  Finnie,  B.  F.  Haanel,  E.  S.  Malloch,  R.  L.  Peek, 
P.  Shcrrin,  R.  F.  Uniacke. 

GARRETT— ROY  WILLIAM,  of  London,  Ont.  Born  at  London.  Ont  .  March 
30th,  1888.  Educ,  London  Collegiate  lust.,  3M  yrs.;  1908-11.  Btudenl  in  office 
of  F.  W.  Farncomb,  C.E.,  O.L.S.,  London,  Ont.,  dftsman.,  and  later  :isst.  engr., 
also  under  Mr.  Farncomb,  as  res.  engr.  on  water  works  and  sewerage  systems 
at  Ridgetown,  Exeter,  Dresden.  Tavistock  etc..  and  principal  asst.  in  chg. 
topographical  work,  surveying  and  levels  for  drainage  «ork;  1911-16,  Capt.,  Canadian 
Engineers,  C.E.F.;  1916-10,  in  chg.  of  survey  ol  West  London  (8  months);  at  present 
engr'g.  asst.,  City  Engineer's  Office,  London,  Ont. 

References:  F.  W.  Farncomb,  II  \  Brazier,  II.  S.  Phillips,  J.  M.  Moore.  C.  Talbot, 
E.  V.  Buchanan, 

HEHN— JOHN   ITJBREY,  of  Sauli  Ste   Marie,  On!      Born  at  Sandwich,  Ont, 
Oct.  21st,  1900      Educ,  B.Sc,   I  an    of  Manitoba,  '22;  1918  (May-Sept  i.  rodman, 
(MM!.   Maintenance  ot    Way,    Kenora,  On!  :    1919   (May-June),   Dominion    Land 
m   i  |   in   Manitoba ;  1919,  (Julj    \ I    P.R    i  onsti  uction 

References:  J.  NT.  Finlayson,  P.  [.  Baker,  E.  r  Fetherstonhaugh,  N  M.  Hall, 
W.  James,  J.  Reid.  G.  II    Herriott. 

PRICE  HAROLD  NEWTON,  of  Moncton,  N.B  Born  a1  Moncton  N.B., 
Sept.  3rd,  1889.     Educ,  2  yrs.,  Uni     of  B  1907-08,  and  1  yi    Century 

Elect    School,  testing  dept     1909;   1906-07    mtci     and  waj  dept.,  Int  EUj  , 

i'111'1  10,  supt  .  Rock   Island  Construction  <  '•>    (Iowa     ai -    at    Niagara;  l'.ui- 

i  '    ii.-  1 1  l    const  rn.  C.N.R.;  1912-13,  supt.  and  engi     in  chg  lines 

from  oil  and  gas  well   toM iton    L9 13,  supt    el  ept    \1   I   I     iV  ( ;  . 

installing  part  of  train  lino  at   Moncton;  a    I    to    upt.,    I  I  C.  B   &   P    <  J  , 

tor   ).  1915-19,  ovi  Hi  I  [i        Mi  mphis, 

tall'g,  substaf or  C.C.R.  and  P.C    L 

•*    Joggin      ■'    present     tngi      Cenl    J   bustii nd  ton, 

\  B. 

Reference       M,  J,   Murphy,  J,  P.   MoBeath,  .1    Edington    n     I  i;    H. 

ii  i son. 

ROB]  l:  I  3     I  31  5fN.  of  717  I  rn  at  Pont- 

blyddyn,  \    Wall  1884.    Ed 

tnd     15        u       Hydro-EIectri     Powi 
11,  general  tech  1912  iphei  .  at  pn  tent,  '•   dromi  1 1  ician, 

Hydro  Electric  Power  I  t.C., 

Petei  I  'lit. 

References:  H.  G.  Acres,  T.  H.  Hogg,  '  F.  A 
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3PENC1      HUGH  8WEYN    of  Ottawa,  Onl      Born  a1   Honiton.  Devoi 

I  duo  .  Mining  Engr  ,  Fri  il         '  08;  1910 

ii.  d  iti    mining  eni  in    I I  u 

rial  utilizat  ion  'if 
,  ,  of  reports,  i  to.,  Mine    I  ■  "'  ol  Mini  ■. 

Ottav 

i;,i  renci      I     H.  Cole,  C.  P.  Edwards,  G.  Mountain,  P.  Sherrin,  B.  F.  Ha 
O.  S.  Finnie,  J.   H 

THOMAS— ARTHUR,  of  39  Brighton  Ave  ,  Ottawa,  Onl      Born  al  Monmouth, 

England    ''  ■■   3]   I    1877;  Educ,  6  yi      Monmouth  Gri ar  School    I! 

Anglo-t  i  ry  (  to >-      1908-0 pogi  work  on 

(09   !  I    i  '■<>■    oi   party  of  topo in   field;  sine..   I'M  : 

ach,  Militia  and  Defence  Department,  Ottawa,  Ont. 

J.  U.  Cochrane,  J.  L.  Rannie,  W.  M.  Tobey,  T.  Shanl      II    1'.  Moulton. 

FOR  TRANSFER   FROM   CLASS   OF   ASSOCIATE   MEMBER  TO   THAT 
OF  MEMBER 

COUSIN'S— EDWARD  LANCELOT,  of  Toronto,  Ont.  Born  at  Toronto, 
Ont.,  June  llth,  1883.  Edue  ,  B.A.Se.,  l  niv.  of  Toronto,  '07,  and  C.E.,  '22;  1902 
ohainman,  rodman,  G.T.R.,  Toronto;  1902-06,  (excluding  attendance  at  university), 
aast.  engp  mtce  .  constrn.  and  re-constrn.,  G.T.  and  Central  Vermont  Rly  ;  1907-10, 
Middle  and  Sthrn.  divns.,  G.T.Rly.;  1910-12,  asst.  city  engr.,  in  chg.  Dept. 
oi  Rlys.,  Bridges,  1  locks,  Toronto;  1912-16,  chief  engr.  and  1916-22,  chief  engr.,  and 
mgr.,  Toronto  Harbor  Commn.;  1915,  engr.  in  chg.,  assoc.  with  F.  A.  GabysmdK.C. 
Harris  for  report  on  Radial  Railway  Entrances  and  Rapid  Transit  for  City  of  Toronto; 
1913-14,  eonsltg.  engr.,  Federal  Plan  Commission  of  Ottawa  and  Hull;  1921-22,  con- 
sulting engr.,  Toronto  Transportation  Commn.;  at  present,  chief  engr.  and  manager, 
Toronto  Harbor  Commission,  Toronto,  Ont. 

References:  J.  M.  R.  Fairbairn,  C.  H.  Rust,  C.  H.  Mitchell,  J.  R.  W.  Ambrose, 
H.  G.  Acres,  II.  E.  T.  Haultam,  E.  G.  Hewson,  G.  G.  Powell. 

ELLS— SIDNEY  CLARKE,  of  Ottawa,  Ont.  Born  at  Amherst,  N.S.,  Sept. 
29th,  187S.  Educ,  B.A.,  1900  and  B.Sc,  '08,  McGill  Univ.;  1900-01,  chainman,  rod- 
man,  picketman,  G.N. Rly.;  1901-04,  various  underground  mining,  including  'shift 
work  and  machine  running;  1904-05,  transitman,  preliminary  and  location  surveys, 
G.T.P.;  1905,  transitman,  Can.  Geological  Survey;  190G,  grade  revision  surveys, 
Port  Hope-Midland,  G.T.R.;  1907,  res.  engr.,  G.T.R.,  maintenance;  1908-09,  topo- 
graphical-geological surveys,  Geological  Survey  Dept.;  1910,  examination  of  mineral 
claims  m  B.C.;  1911-12,  in  chg.  of  surveys  looking  to  selection  of  harbour  for  T.  &  N. 
0.  Rly.  at  James  Bay  and  surveys  and  plans  for  proposed  site  at  Moose  factory; 
1913-22,  mining  engr.,  Mines  Branch,  Dept.  of  Mines  in  chg.  of  extensive  topographical 
surveys,  demonstration  paving,  core  drillings  and  laboratory  research  (as  Fellow  of 
Industrial  Research,  Mellon  Institute,  Pittsburg) ;  to  date,  mining  engr.,  Mines  Branch, 
Dept.  of  Mines,  Ottawa,  Ont. 

References:  L.  H.  Cole,  J.  G.  G.  Kerry,  S.  B.  Clement,  W.  W.  Benny,  G.  H. 
Blanchet,   K.  M.  Cameron. 

HALL— NORMAN  MACLEOD,  of  Winnipeg,  Man.  Born  at  Cornwall,  Ont., 
Feb.  8th,  188G.  Educ,  B.Sc,  (Mech.-Eng.),  McGill  Univ.,  '07;  1904-09,  grad.  app'tce 
to  machinist,  G.T.R.  and  G.T.P.Rlys.,  mech.  dept.;  1909-11,  hydro-electric  plant 
design  and  constrn..  Western  Canada  Power  Co.,  Ltd.,  Vancouver,  B.C.;  1911-15, 
Steam,  Diesel-  and  Hydro-Elec,  and  water  works  design  and  installation,  etc.,  Du- 
Cane.  Dutcher  <fe  Coy.,  consulting  engrs.,  Vancouver,  B.C.;  1915-19,  Royal  Engrs., 
B.E.F.,  (2nd  Lieut,  to  Major);  1919  to  date,  Asst.  Prof.,  Mech.  Engr'g.,  University 
of  Manitoba,  also  pvte.  practice,   Winnipeg,  Man. 

References:  E.  V.  Caton,  E.  P.  Fetherstonhaugh,  J.  N.  Finlayson,  H.  K.  Dutcher, 
W.  R.  Bonnycastle,  F.  S.  Keith. 

JERMYN— PERCY  VANDELEUR,  of  97  Avenue  Road,  Toronto,  Ont.  Born 
at  Toronto.  Ont..  April  4th,  1883.  Educ,  B.A.Se,  Univ.  of  Toronto,  '05;  1905,  con- 
struction dept.,  Sudbury  Kleinberg  Branch,  C.P.R.,  Toronto,  tredle  bridge  design; 
1906,  asst.  engr.  on  constrn.,  Prof.  Graham  Bell  Baddick,  Cape  Breton;  1907-08, 
structr'l.  design,  estimates,  etc.,  Trussed  Concrete  Steel  Co.,  of  Canada,  Ltd. .Toronto; 
1909-10,  engr.  and  contr.,  on  waterworks  and  sewerage  work,  Factories  Ltd..  New 
Toronto;  1911-14,  engr  production,  genrl.  supervisn.  mill  conditions,  designed  pro- 
posed reinforced  concrete  factory,  (bldg.  postponed  on  outbreak  of  war),  R.  N.  Boxer 
Wallpaper  Co.,  Ltd.,  New  Toronto;  1914-15  and  1917-18,  engr.  on  design,  constrn., 
and  inspectn..  Curtis  Aeroplanes  and  Motors  of  Canada,  Ltd.  (McCurdy),  Toronto; 
1916,  mgr..  Castle  Mfg.  Co.,  Ltd.,  Toronto;  1919,  structr'l.  engr.,  Harkness,  Loudon, 
&  Hertzberg,  Toronto,  also  1921-22;  1920-21  and  at  present,  dept.,  engineering  drawing 
Faculty  of  Applied  Science,  University  of  Toronto,  Toronto,  Ont. 

References:  H.  H.  Harkness,  T.  R.  Loudon,  C.  S.  L.  Hertzberg,  C.  R.  Young 
J.    R.    Cockburn. 

I  I  MSDEN— HUGH  ALLAN,  of  Oakville,  Ont.  Born  at  Toronto,  Ont., 
Sept.  20th.  1886;  Educ,  B.Sc,  McGill  Univ.,  '12;  1904  to  1910  (incl.i  summers,  chain- 
man,  rodman  and  instr'man.,  on  location,  constrn.,  and  mtce.,  C.P.R.;  1909  (Mar- 
Apr.),  right  of  way  survey  for  Temisconata  Rly.,  P.Q.;  1909-10,  surveying  timber 
limits  as  timber  cruiser  for  Riordon  Paper  Co.;  1911,  (May-Oct.),  instr'man.,  on 
power  development  work,  Smith,  Kerry  and  Chase,  Peterborough,  Ont,.;  1912 
Dec),  res'  engr.,  C.P.R.,  Red  Deer  West,  Alta.;  1913  Mar.-Dec),  res  engr.,  South  of 
Maple  Creek,  Sask.;  1914-15,  asst.  engr.,  Dept.  of  Highways,  Prov.  of  Ontario 
went  overseas,  Lieut.,  19th  Battn.,  Can.  Overseas  Rly.  Constrn.  Corps.;  1915- 
16,  in  command  "C"  Company,  4th  Can.  Rly.  Troops;  1917-18.  Major;  on  demobi- 
lization Mar.  1919,  asst.  distr.  vocational  officer  with  I). SCR.  to  Feb.  1920;  to  April, 
1921,  cquip'mt,  engr.,  Abitibi  Paper  Coy  ;  to  date,  distr.  engr.,  municipal  engr., 
municipal  roads,  Dept.  of  Highways,  Province  of  Ontario. 

References:  W.  A.  James,  B.  Ripley,  C.  L.  Hervey,  \V.  A,  McLean.  R.  C.  Muir. 

McGINNIS  rHOMAS  ALEXANDER,  of  2  Alwington  Ave..  Kingston, 
Ont.     Born  at   Belleville,  Ont.    \pr    9th,    1887;    Educ,   B.Sc,   Queen';     I 

I '.(07-09,  res.  engr.,  Lehigh  Portland  Cement  Co., 
plant  in  Ont.;  1909-11,  operating    upl  ;  Canada  Cement  Co.  plant, 

i.  '  i n.   engr.,  Camel      Ci     i  at    Co.,  on  various  plants; 

i  Garbles  Ltd.,  Philipsburg,  Que.;  1918  to  date, 

in       1   i    M  .'.    O'Connor,  on  highway  constrn.  in  Province  of 

Ontario  for  Provincial  Government,    Kingston,   Ont. 

I'.  Wilgar,  A.  .1    Macphail,  L.  M.  Arkley,  W.  L.  Malcolm,  J.  M. 
Camp 


IM  II. I  in, I.  MICHAEL  JOSEPH,  of  Montreal.  Que  Born  at  Brighton. 
Mass.,  I  \.w  Brunswick, '0v  or- 

steel  l,i  i  tricity;  1905  and  06    summers),  Boston  Elevated 

Rly.;  19ti7  (summer),  Mass,  Highwas  Commissio  ■   leveller  and  transitman, 

m  Bay  Rly  ,  1910-11,  instr'mn  ,  C  P  R  i  1912-13,  Dominion  Bridge  Co  :  1914- 
Commn.,  N.l  ;  1915-17,  designer,  Mt.  Royal  Tunnel; 
1918-19,  second  asst  ,  Henry  Holgati  .  1919  to  date,  first  aast.,  Henry  Holgate,  Con- 
siiltin"    Engine'         I  Qui 

References    II    Holgate,  II.  H.  Vaughan,  F.  S.  Keith,  F.  Newell,  S.  J.  H.  Waller, 

J.   L.  Allison,    W.   E,  Joyce. 

WAY      Willi  AM  C  .  of  57  Btrathcona  Avenue.  Ottawa,  Ont.     Born  at  Belle- 
•n<  .  <iet    10th,  1881;  Educ,  M  So     l  06;  190.5-06,  Town  Engr.. 

Lindsay,  Ont.;  1907      on  ting  steam  turbines,  General  Electric  Co.,  I  vim, 

Mass.;  1907-08,  drfting.  and  testing  dept  .  Ml'-  Chalmers  Co.,  Montreal:  1909-11, 
lecturer,  mech.  engr'g.,  Queen's  I  niv.;  1908-09,  engr  to  -ales  dept.,  investigation 
of  problems  re  installn.  of  air  compressor  plants,  pr<  paration  ol  spi  i  Marions  for  air 
compressors,  sock  drills,  etc.,  Canadian  Ingersoll-Rand  Co  ,  Montreal.  Que.;  1912  to 
date,  supervise  of  surveys  laboratory,  work  includes  solution  of  research  problems 
relating  to  engr'g.  and  physical  instr'ments,  and  their  use.  Topographical  Surveys 
Branch,  Dept    of  the  Interior,  Ottawa,  Ont. 

References:  L.  W.  Gill,  W.  P.  Wilgar,  Alex.  Macphail,  N.  J.  Ogilvic,  G.  B.  Dodge, 
J.  L.  Rannie,  H.  V.  Haight. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

CREASOR— JOHN  ALFRED,  of  Lakefield,  Ont.  Born  at  Owen  Sound.  Ont., 
May  23rd,  1893.  Educ,  B.Sc,  (C.E  I,  McGill  Dniv.,  '14,  Staff  Course.  Cambridge 
Univ.,  1917;  1910  (summer),  in  field  office,  John  S.  Metcalfe  Co.  (Port  McNicol) 
Elevators;  1911  (summer),  rodman  and  chainman  with  a  little  level  work,  Dept.  of 
Mines  survey;  1912  (summer),  Machine  Shop.  North  American  Bent  Chair  Co., 
Owen  Sound;  1913  (summer),  foreman,  Kennedy  Bros.,  Montreal,  water  works  and 
sewerage  installn.,  Dorval,  P.Q.;  1914  (from  May),  ch.  foreman,  Kennedy  Bros.,  Mont- 
real, water  works  and  sewerage  installn.,  Strathmore  and  Lower  Lachine  Rd.,  from 
Verdun  to  Highlands,  P.Q.;  1915-18,  Lieut,  overseas,  1918-19,  Staff  Capt.  3rd  Bgde. 
(  an  Engrs.;  1919  to  date,  constrn.  engr.,  Canada  Cement  Co.,  —  1919-20,  inspect'g. 
engr.  in  chg.  of  erection  of  Potash  Recovery  Plant  for  Canada  Cement  Co..  Port  Col- 
borne,  erected  new  pumping  stn.  and  intake  for  Cement  Plant  water  supply;  1920  to 
date,  engr.  in  chg.  and  supt.  of  constrn.,  erecting  cement  plant  at  Lakefield.  Ont. 
Dec.  1921  (work  closed  at  Lakefield),  to  Apr.  1922,  various  surveys  of  property  held 
by  C.C.  Co.  at  Hull  and  Port  Colborne  and  mapping  same. 

References:  W.  Kennedy,  A.  C.  Tagge,  C.  W.  U.  Olivers,  W.  H.  G.  Cam,  H.  C. 

Kennedy. 

DIXON— BRUCE  GILBERT,  of  420  Michigan  Str..  Mctoria.  B.C.  Born  at 
Hopewell  Cape,  N.B.,  Sept.  28th,  1889.  Educ,  Univ.  of  New  Brunswick.  '12;  1907- 
08,  (vacations),  location  and  constrn.  parties,  International  Rly..  New  Brunswick; 
1909-11  (vacations),  instr'man.,  Saskatchewan  River  Survey,  measuring  rates  of 
flow,  storage  capacity  and  genr'l.  hydrographic  survey  work;  1912-13.  chief  of  party 
on  the  Pitt  and  Fraser  Rivers  survey;  1913  (Mar-July),  transitman.  revising  location 
Pac  Gt.  Eastern  Rly.,  B.C.;  1913-15,  in  chg.  highway  location  and  constrn..  also  trails 
and  bridges,  Strathcona  Park  Development,  Vancouver  Island.  B.C.:  1915-16,  testing 
ammunition,  Imperial  Munitions  Board:  1916-19.  active  service;  1919  (Sept.-Dec), 
course,  Univ.  of  B.C.;  1920-21,  Taylor  Engr'g.  Co.,  2  mos.  in  mine  for  practical  ex- 
perience in  breaking  and  moving  rock,  and  bal.  of  time  in  chg.  constrn.  pipe  lines  and 
storage  basins  for  Alice  Arm  Hydro-Electric  installn.;  1921  to  date,  inspector  of 
dykes  and  commissioner  to    Matzqui  Drainage  for  Government  of  British  Columbia. 

References:  W.  Cross,  C.  W.  Williams,  P.  Philip,  J.  E.  Griffith,  J.  O'Neill,  H.  F. 

Bennett. 

FEENEY— JOHN  LOUIS,  of  4}  Svdney  Str.,  St.  John.  N.B.  Born  at  Fre- 
dericton,  N.B.,  May  29th,  1891.  Educ,  B.Sc,  (C.E),  Univ.  of  New  Brunswick.  '10; 
1907-08-09,  (summers),  asst.  to  City  Engr.,  Fredeiicton,  N.B.;  1910-12.  City  Engr., 
Fredericton,  N.B.;  1912-15,  (except  for  six  mos.  in  west),  asst.  engr..  Public  Works 
of  Canada  on  Courtenay  Bay  Harbour  Works  and  St.  John  River;  1915-17.  provincial 
road  engr.,  New  Brunswick:  1917-20,  constrn.,  later  estimater  and  final". 
N.Y.  Continental  Jewel!  Filtration  Co  of  Nutley,  N.J.:  1920-21.  asst.  City  Engr.. 
Beaumont,  Texas;  at  present  member  of  firm,  Frechet  iv  Feencv,  Architects  and  En- 
gineers, St.  John,  N.B. 

References:  F.  A.  Barbour,  C.  McN.  Steeves,  A.  K.  Grimmer.  II.  G.  Hunter, 
W.  S.  Lea,  H.  F.  Bennett,  F.  G.  Goodspeed. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

DEMERS— PAUL  EMIf.E,  of  56  Sherbrooke  Str..  \\\.  Montreal.  P.Q.  Born 
at  Chicago,  111.,  Jan.  16th,  1896  Educ,  B.Sc.  (E  E.),  McGill  Univ..  '22;  summer 
work  at  Quebec  Stream  Commission,  Bell  Telephone  Company,  G.  T.  Rlv..  M.I..H. 
&  P.  Coy.;  1919  (Apr. -Sept.),  Marconi  Coy.,  assl  el  gl  transatlantic  Stn.:  1920- 
21,  asst.-engr.,  Marconi  Wireless  Telegraph  and  Telephone  Company;  at  present,  radio 
engr..  Northern  Electric  Co.,  Montreal.  Que. 

References:  W.  C.  Adams.  L.  Herdt,  C.  V.  Christie.  W.  B.  Cartmel,  F.  S.  Keith. 

HEWSON— JOHN  HENRY,  of  Hamilton,  Ont.  Born  at  Hamilton.  Ont., 
January  30th,  1896.  Educ,  3  yrs.  Hamilton  Tech  School,  general  engr'g.  course; 
1912-14,  chainman,  transit  and  levelman  o  n..  with  E.  G.  Barrow, 

ill  S.;  1914  17,  Sgt.  ol  transport,  1st  Can,  Divl,  Hdqrs.;  1917-19,  Royal  Air  Force; 
1919-20,  chainman  and  transitman  01  D    and   city  survey  work  with  J.    W. 

Tyrell  ,v  Co..  O.L.S.;  1922  to  date,  transitman  and  dftsman.,  on  genrl.  surveying 
and  subdivision  work  with  0  R.  Blandy  A:  Co.,  Ontario  Land  Surveyors.  Hamilton, 
Ont. 

icll.  J.  J.  MacKay,  E.  G.  MacKay,  F.  O.  Pringle,  J.  E 
Jackson . 

M  Vi  I  i 'I  IS  WILLIAM,  of  41,  Benson  Str.,  Niagara  Falls.  Ont.  Born  at 
St.  Thomas,  Out.  J'  L899;  Educ,  Collegiate  Institute  Diplo  Hydro- 

Electric  Bower  Commission  >  \  igara  Development;  two  years  in  chg.  of  party  on 
preliminary  railway  location  and  constrn.  railway  engr'g  :  18  mos  in  chg.  of  party 
on  plant  layout,  land  Burveys,  canal  constrn  ana  power  house  constrn.;  at  present, 
office  asst.  to  Division   !   I  Nis  I  '  'nt. 

nines:    W.   Jackson,  S.    W.   Johnston,    W.   S.  Orr,  A.  C.  D.   Blanchard.    M. 
Malloch. 
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This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to   give  the  members 

of  The  Institute  a  survey  of  all  impotant  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC    PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library- 
Price  of  each  print  (up  to  II  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  In.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  invited.  Information  concerning  the  charge  for  any  specific  service  will 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 


29  West  Thirty-ninth  Street. 


Engineering  Societies  Library, 

New  York,  N.Y 


ACCIDENT  PREVENTION 

Industrial  Plants.  Accident  Prevention  in  Industrial  Plants,  W.  G.  II.  Cam. 
Eng.  .11.  (long.  Inst.  Can),  vol.  5,  no.  11,  Nov.  1922,  pp.  537-540.  Importance 
of  accident  prevention  as  demonstrated  by  results  of  campaigns  in  cement 
industry. 

ACCIDENTS 

Industrial.  Industrial  Accidents  and  Hygiene..  Monthly  Labor  Rev.,  vol.  15,  no.  4, 
Oct.  1922,  pp.  159-166.  Causes  and  prevention  of  accidents  in  iron  and  steel 
industry-;  fighting  in  relation  to  safety;  safety  activities  in  Pennsylvania; 
industrial  poisons  and  diseases  in  British  factories. 

AERONAUTICS 
Public   Departments.     The  Organization  of  Public  Departments  in   Aeronautics 
l)i'  ('organisation  des  pouvoirs  publics  en  matiere  aeronautique),  I  eon  Jacob. 
Aerophile,  vol.  HO,  nos.  17-18,  Sept.  1-15,  1922,  pp.  264-267,  2  Bgs.     Otseusses 
departments  of  French  government  concerned  with  n<  ron  ml  ies,  viz.,  ministries 
of  public  works,  war,  marine,  colonies,  post   and    telegraph,  wiving  summary 
of  activities  of  eai  b 
Research.      Some  Aspects  of  Aeronautical   Research.   A.    Ogibie      Aeronaut  ieal  Jl., 
vol.  26,  no.   142,  Ocl     1922,  pp    381-389      Notes  on   history  of  experimental 
work;  research  in  war  and  post-war  periods.     Tenth  annual  Wilbur  Wright 
li  i  i  nre. 

All!   COMPRESSORS 

P.ii.riss       Air   '  nt.      Beama,   vol.    11,   no.    5,    Nov.    1922,   pp. 

769-761,  3  Bgs.     The  Bellise  compressoi  ictured  by  Belliss  &  Mori 

Ltd. 

AIRPLANE  ENGI1  I 
Diesel  Cycle.     □  Le  cycle  Dii   >1  el  le  moteur 

ii   iation,    M      Du nois.)     Techniqu  e(     Aerienne,    vol.    13. 

no.    118,   1922,  pp.   90-95  I itradictorj     req  lirements  of 

airplane  engine  i,  propi 

volume  of  combu  tion,  adaptatioi  nes. 

Fuel  Co  of  an  Ai  iation 

Engine  oi         i  Basis  of  1  !  ;  [Revolution     per  Minute, 

C71  '        Jar,  vol.  4,  no.  375,  Oct    15,  1922, 

s  pp  .  7  lie        Present    curvi  if  determining  correct  full- 

throt  tie  fuel  co  tion  engines. 

Geari  ii    '  -     l  iii'i  '  i    i  )i  i    i       i     '  l     r  i 

h  Direct  Drivi      ad  Geared  Ei     •        "  Con 

mittee  for  Aeronautii     Tech     Motes,  no    116,  Ocl     1922,  12  pp      Results  of 

Hampton  Road  ,  Va., 
i lint    m  F-5-L  with  geared  ent  of 

I i  required  f  i 

20  min   to  altit ude  2ii  i»i  ■ 
i  greater. 
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AIRPLANE  PROPELLERS 
Internal  Stresses.  Internal  Stresses  in  Laminated  Construction,  A.  L.  Heim, 
A.  C.  Knauss  and  Louis  Scutter.  Nat.  Advisory  Committee  for  Aeronautics. 
Report  no.  145,  1922,  56  pp.,  10  figs.  Covers  work  conducted  by  Forest 
Products  Laboratory  of  U.S.  Forest  Service.  Review  of  procedure  employed  in 
investigation  of  sources  and  influence  of  internal  stresses  caused  by  atmospheric 
conditions  upon  tensile  strength  across  grain  in  laminated  construction  with 
special  reference  to  airplane  propellers. 

AIRPLANES 

Angular  Velocity  in  Flight.  A  Study  of  Airplane  Maneuvers  with  Special  Refer- 
ence to  Angular  Velocities,  H.  J.  E.  Reid.  Nat.  Advisory  Committee  for 
Aeronautics.  Report  no.  155,  1922,  9  pp.,  11  figs.  Investigation  undertaken 
for  purpose  of  increasing  knowledge  on  behavior  of  airplane  during  various 
maneuvers  and  to  obtain  values  of  maximum  angular  velocities  and  accelerations 
in  flight. 

Corrosion  of  Steel  Tubing.  Interior  Corrosion  of  Steel  Struts  and  Its  Prevention, 
V.  M.  Wade.  Air  Service  Information  Circular,  vol.  4,  no.  374,  Sept.  1,  1922, 
5  pp.,  3  figs.  Investigates  necessity  of  protecting  from  corrosion  interior 
of  airplane  parts  manufactured  from  steel  tubing,  and  also  to  develop  suitable 
method  for  cleaning  and  coating  interior  of  these  parts. 

Gliders.  The  Curtiss  Sail  Plane.  Aerial  Age,  vol.  15,  no.  19,  Oct.  1922,  p.  503,  1 
fig.  Dimensions:  Weight  empty  150  lb.,  loaded  (1  man)  310  lb.;  span  28  ft.; 
chord  60  in.;  overall  length  22  ft.  11  in.;  wing  area  267.5  sq.  ft.  Hull  is  made 
of  duralumin.  New  sailplane  of  silk  remained  aloft  for  two  periods  of  30 
sec.  each  on  Sept.  6. 

Landing  Emergency.  Emergency  Landings  from  Low  Altitudes  —  Minimum  Al- 
titude Required  to  Turn  Back  into  Field  in  Case  of  Engine  Failure  After  Take- 
Off,  Louis  P.  Moriarty.  Air  Service  Information  Circular,  vol.  4,  no.  366,  Sept. 
1,  1922,  8  pp.,  10  figs.  Investigation  to  determine  minimum  altitude  for 
landing  required  by  various  types  of  airplanes. 

Landing-Field  Buildings.  Landing  Field  Buildings'  Archibald  Blank.  Aerial 
Age,  vol.  15,  no.  19,  Oct.  1922,  pp.  494-199,  8  figs.  Types,  sizes  and  cost  of 
buildings  for  civil-airplane  landing  fields.  Deals  with  hangars,  shops  and 
garages,  field  office  and  stock  room,  gasoline  and  oil  houses,  and  miscellaneous 
buildings. 

Turbo-Compressors  for.  The  Use  of  the  Turbo-Compressor  for  Attaining  (lie 
Greatest  Speeds  in  Aviation,  A.  Rateau.  Instn.  Mech.  Engrs.  ■ — ■  Proa, 
no.  4,  June  1922,  pp.  795-831,  9  figs.  Specific  pressures  and  weights  of  air 
under  normal  atmospheric  conditions.  Author  shows  what  must  be  done 
to  obtain  greatest  possible  speed  from  airplane.     Translated  from  French. 

Wind-Tunnel  Tests.  Report  of  Wind-Tunnel  Test  of  DH-4B  Model,  C.  L.  Morse. 
\ir  Service  Information  Circular,  vol.  4,  no.  355,  June  15,  1922,  8  pp.,  6  figs. 
Object  of  test,  with  positive  stagger,  was  to  obtain  correct  tail  setting  for 
balance  of  airplane,  which  had  been  very  tail  hea\y;  object,  with  negative 
stagger  was  to  obtain  pioper  balance  of  airplane  for  additional  weight  due  to 
machine  guns. 

AIRSHIPS 

Mooring,  Mast.  The  U.S.  Navy  Airship  Mooring  Mast.  Aviation,  vol.  13,  no.  20, 
Nov.  13,  1922,  pp.  661-662,  2  figs.  Details  of  greatly  perfected  appliance 
for  mooring  airships  in  open,  at  Lakehurst,  N.J. ;  constructed  without  an]  wires. 

Rigid.  The  Longitudinal  Strength  of  Rigid  Airships,  William  Hovgaard.  Soc. 
Nav.  Architects  &  Mar.  Engrs.  advance  paper,  no.  9,  for  meeting  Nov.  8-9, 
1922,  28  pp.,  17  tigs.  Results  of  study  carried  out  bj  author  when  retained 
bj  Navy  Dept.  in  consulting  capacil ;  in  connection  with  design  of  rigid  airship 
ZR-1. 

ALIGNMENT  CI  I  ARTS 

Types.     Modern    Uignmenl  <  harte  {A  proposito  di  una  forma  moderna  di  abachi), 

gusto  de  Marchi.     Industria,  vol.  36,  no.   12,  June  30,  L922,  pp.  221-225, 

12  figs.      Diseu     t  it  in  and  application  of  various  types;  gives  examples 

including    logarithmic,    projective,    circular,    paral  '  d    describes 

cubic  ahgnmenl   chart. 

ALLOYS 

Aluminum, 

Non-1  '  ei  a"       I        i      3upi  Mil  H        I   "  on-]  '  rrous  Alloys  Under  Super- 

heat, H    C    Dews       Ei  vol    114,  no   2966,  No\    3,  1922,  pp.  541 

7  figi       i  alloys  ordinarily  used  in  boiler  fittings, 

valvi       turbil         !  ■■  ■  lll,r  parts, 

i  t  - !   .   i  ii '  I ' 

i  ,■  n  1 1 1       I  'Mis  Applit  '  !uartiilite" 

,  i  Bui     l ' '  hniqui  e  Ro- 

mande,  vol  48,  no  21,  i  »cl    i  1,  1922,  pp   248  251, 
lie  carbide  resi  pi    itures  up  to  1700 

Mm  eating  purposes,  found- 

ry furnace  work 
White-Met ai  White  M  E. 

1 

anal. 
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W.l    MI\  \ 

Clat,  Pboductii  I    odu    il   Uumina  from  Cloy  Testa  on  the  Minuet 

Pro,  i     Williams  and  Clarem     [  mi      1   B.  Bur.  of  Mines  Jfte- 

1393,  Sept.  1922  '-'pp.    Describes  patente,  I  pi.m    -. 
for  pn  •'(  pure  alkaline  aluminat 

ALUMINUM 

Nickel  Plating  of.      Pi       ol    Uuminum    Prioi    to   Nickel  Coating   (Bur  le 

traitement  de  I'aluminum  avanf  son  nickelage))  M.  E.  Tasailly,     Bui,  tie  la 
Societ*   Chimique  di    France,  vole   31-82.no    in,  (i.t    1922.  pp .  <*7.'l-976.     Dis- 
cus^ methods  for  preparing  aluminum  and  the  different  effects  on  the 
.1  coating. 

U.l  MINI  M    U.LOYS 

Alpax.  Alpax  — A  New  Aluminum  Alloy,  M.  de  Floury  Foundry  Trade  Jl.,  vol 
26,  no.  321,  Oct  12.  1922,  p  302.  Describes  new  alloy  of  13  per  cent  silicon 
and  ^7  pel  cent  Aluminum,  known  in  France  and  United  States  as  alpax,  and 
in  Germany  as  silumin.  Its  characteristics  and  application.  Can  be  used  to 
substitute  steel  castings  where  tightness  is  essential. 

Calite.  Future  Applications  of  a  French  Metal  (Applications  d'avenir  d'un  metal 
Francais).  Industrie  Electrique,  vol.  31,  no.  727,  Oct.  10,  1922,  pp.  369-373. 
Discusses  aluminum  and  its  alloys,  aluminum  bronzes,  aluminum  powder, 
calorization,  and  describes  calite,  a  new  aluminum  alloy  containing  iron,  nickel 
and     some     titanium. 

AMMONIA  COMPRESSORS 

Defects,  Detection  of.  Discharging  Ammonia  Compressor  Troubles,  T.  M. 
Gunn.  Power,  vol.  56,  no.  17,  Oct.  24,  1922,  pp.  649-651,  1  fig.  Discussion 
of  use  of  thermometers  to  detect  compressor  defects;  proper  suction  and  dis- 
charge conditions;  chart  showing  correct  discharge  temperature  for  any  suction 
pressure. 

AMMONIA  CONDENSERS 

Types.  Ruling  Factors  in  the  Selection  of  an  Ammonia  Condenser,  L.  C.  Miller. 
Power,  vol.  56,  no.  19,  Nov.  7,  1922,  pp.  721-723,  5  figs.  Discusses  double- 
pipe   closed-flow    atmospheric,    bleeder-type   and   multi-tube   condensers. 

ARCHES 

Double-Hinged,  Calculation.  Calculation  of  Double  Hinged  Arch  with  Para- 
bolic Centre  Line  (Calcul  de  l'arc  &  deux  articulations  d  fibre  movenne  para- 
bolique),A.  Rogoff.  Genie  Civil,  vol.  81,  nos.  17  and  18,  Oct.  21  and  28.  1922,  pp. 
363-366  and  381-387,  2  figs.  Endeavours  to  make  more  exact  and  quicker 
calculations. 

Skew.  Method  of  Determining  Thrust  in  Skew  Arches.  Can.  Engr.,  vol.  43,  no. 
17,  Oct.  24,  1922,  pp.  467-469,  5  figs.  Discusses  theory  and  practice  of  skew 
arch  design  and  gives  formulas  for  magnitude  and  eccentricity  of  thrust. 

Thrust  Measurement  of  Skew.  Test  Arrangement  for  Measuring  Skew  Arch 
Thrust.  Eng.  News-Rec,  vol.  89,  no.  17,  Oct.  26,  1922,  p.  700,  2  figs.  Meth- 
ods used  in  experimental  study  of  distribution  of  thrust  at  abutment  of 
skew  arches  undertaken  by  Bur.  of  Pub.  Roads. 

ASH  HANDLING 

Underfeed  Stoker  Practice.     Systems  of  Ash  Discharge  as  Applied  to  Underfeed 

Stoker  Practice,  David  C.  Spencer.     Southern  Engr.,  vol.  38,  no.  3.  Nov.  1922, 

pp.  54-57,  9  figs.     Discusses  station  whose  load  changes  frequently  and  station 

whose  load  is  constant;  lays  particular  stress  on  power  dump  for  ash  removal. 

AUTOMOBILE  ENGINES 

Carburetors.     See  Carburetors. 

Diesel  Type.  Diesel  Engines  for  Motor  Vehicles.  Automotive  Manufacturer, 
vol.  64,  no.  7,  Oct.  1922,  pp.  7-9,  6  figs.  Diesel  modified  in  weight  and  size, 
permitting  use  in  motor  vehicles,  developed  in  Austria  by  Joseph  Hindlmeier; 
now  being  manufactured  in  three  sizes  of  stationary  type,  viz.,  4J^-hp.  hori- 
zontal, 7-hp.  vertical  and  14-hp.  twin  vertical.  Two-cycle  Diesel  having  two 
pistons  per  cylinder,  a  German  design,  being  built  by  Deutsche  Automobile 
Construction  Gesellschaft. 

Fuel-Feed  System.  New  Fuel  Feed  System  Uses  Vacuum  Created  bv  Oil  Pump. 
Automotive  Industries,  vol.  47,  no.  16,  Oct.  19,  1922,  pp.  764-765,  8  figs.  Acts 
as  safely  device  in  that  car  will  not  operate  when  oil  supply  is  exhausted ;  vacuum 
increases  with  engine  speed  regardless  of  throttle  opening;  installation  in- 
cludes vane-type  oil  pump. 

Heavy  Oils,  Uses  of.  A  Simple  Device  which  Permits  of  Using  Kerosene  and  Heavy 
Oil  in  Automobile  Engines  (Un  dispositif  simple  qui  permet,  dans  les  moteurs 
d'automobiles,  l'emploi  du  petrole  lampant  et  des  huiles  lourdes),  Ed.  Bruet. 
Outillage,  vol.  6,  no.  41,  Oct.  14,  1922,  pp.  1384-1385,  1  fig.  Consists  of  more 
effective  atomizing  and  distributing  system.  Results  of  tests  made  show 
that  it  is  entirely  satisfactory. 

Pistons,     See  Pistons.  Aluminum. 

AUTOMOBILE  FUELS 

France.     Our  Resources  in  Automobile  Fuels  (Nos  ressources  en  Carburants),  P. 
Mallet.     Journal  des  Usines  a  Gaz,  vol.  46,  no.  20,  Oct.  20,  1922,  pp.  305-308. 
Discusses  use  of  distillation  products,  alcohol  synthetic  fuels,  low-temperature 
carbonization  and  by-products,  in  search  for  suitable  fuel. 
See  also  Gasoline. 

AUTOMOBILES 

Chassis  Friction  Losses.  Chassis  Friction  Losses,  E.  H.  Lockwood.  Soc.  Auto- 
motive Engrs. — Jl.,  vol.  11,  no.  5,  Nov.  1922,  pp.  415-426  and  (discussion) 
426-429,  15  figs.  Loss  of  power  due  to  friction  of  various  parts  of  chassis  were 
investigated  by  dynamometer,  for  purpose  of  determining  amount  of  internal 
friction  resistance  of  front  or  rear  wheels  and  for  measurement  of  power  that  can 
be  delivered  at  rear  wheels  with  comitant  rate  of  fuel  consumption.  Results 
of  tests  are  shown  in  charts  and  tables. 

Electric  Wiring.  Electric  Wiring  for  Automobiles,  William  S.  Haggott.  Soc. 
Automotive  Engrs.  Jl.,  vol.  11,  no.  5,  Nov.  1922,  pp.  430-431  and  (discussion) 
431-432.  Discusses  present  practice  with  regard  to  three  main  divisions  of  elec 
trie  wiring,  namely,  high-tension  ignition,  lighting  and  starting  circuits.  Sug- 
gests adoption  of  standard  color  si  heme  whereby  character  and  service  of  each 
separate  circuit  on  any  oar  would  lie  indicated  by  color  of  wins  used. 

Gaboline-Electric.  A  New  Petrol-Electric.  Motor  Transport,  vol.  35,  no.  921, 
Oct.  23,  1922,  pp.  505-508,  8  figs.  Detail  description  of  new  petrol-electric 
chassis,  3  to  4  tons,  by  Frost-Smith;  4-cylinder  White  and  Poppe  engine;  Solex 
carburetor  transmissions;  control  box. 


Manufacture    of    Parts.     Some    Unique    Features    of    Automobile    Production, 
\\    I  igrs.   .11..  vol     11,  DO.   5.   Nov     1922,  pp. 

398-401.  Discusses  Franklin  automobile  designs  in  regard  to  production  of 
air-cooled  cylinder,  m  airing  of  case-hardened  erankshafts  and  machining  of 

duralumin    ronneetn,:  MrneriLs.   made    with   view   to 

producing  hot-swaged  rear-axle  drive  lh 

Spline  Shavtb      Pro  by  a  New  Method,  James  A    Ford.    Soc. 

Automotive  Engri   .11  ,  vol    1 1 .  1922,  pp    i  -.     Process 

devised  by  author,  evolved  to  eliminate  difficulties  incident  to  finishing  of  spline 
and  body  portions  of  spline  shafts  used  in  transmission  gearing,  by  grinding 
after  shaft  has  been  hardened. 

Springs.     See  Springs,  Automol 
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BEARING  Ml 
Babbitt.  Selection  and  Use  of  Babbitt  Metal,  L.  D.  Allen  Machy.  (N.Y.).  vol. 
29,  no.  3.  Nov  1922.  pp,  211-213,  1  fig.  Explains  why  there  are  such  wide 
variations  in  different  brands  of  bearing  metals;  points  out  danger  of  selection 
by  analysis  alone,  and  gives  praties,]  advice  on  melting  and  pouring  of  babbitt 
metal  for  bearing  liners;  outlines  causes  of  shrinkage  when  cast,  and  empha- 
sizes importance  of  pouring  and  casting  metal  at  low  temperature. 

BEARINGS,  ROLLER 

Inspecting  by  Machine.  Inspecting  Bearing  Rollers  by  Machine.  Machy.  (Lond.), 
vol.  21,  no.  524,  Oct.  12,  1922,  pp.  40-41,  :i  Gge  Describes  machine  developed 
by  Bock  Bearing  Co.,  Toledo.  ')..  which  automatically  inspects  and  sorts  rollers 
at  rate  of  3000  per  hr  ,  thereby  lowering  eost  of  inspe* 

Railw'ay.  Survey  of  the  Questions  of  Railroad  Bearings  (Uebersicht  Qber  Eisen- 
bahnlagerfragen).  Zeit.  des  Osterr,  [ngenieur  u.  Arehitekten-Vcreines.  vol. 
75,  nos.  35-36,  Sept.  8,  1922.  pp.  171-177.  12  figs.  Discusses  application  of  ball 
and  roller  bearings  in  connection  with  report  of  Swedish  state  railways  on 
subject. 

Roller  Bearings  for  Heavy  Polling  Stock  (WSlz'ager  in  schweren  Schie- 
nenfahrzeugbau),  H.  Ayasse.  Verkehrstechnik,  vol.  39,  nos.  37  and  40,  Sept. 
15  and  Oct.  6,  1922.  pp.  473-475  and  501-504,  21  fics.  8.K.F.  standards  of 
ball  and  roller  bearings  for  medium  and  heavy  rolling  stock  and  results  of 
tests.  Construction  and  friction  conditions  in  pendulum  and  cylindrical 
roller  bearings  and  their  development. 

BAUXITE 
Mining  and  Uses.  Bauxite:  Occurrence,  Mining,  and  Uses.  Ravroond  B.  Ladoo. 
Eng.  and  Min.  Jl. -Press,  vol.  114,  no.  19,  Nov.  4,  1922,  pp.  805-809.  Arkansas 
produces  most  of  world's  supply.  Types  of  deposits;  mining  methods.  Used 
principally  for  manufacture  of  metallic  aluminum;  refractories  and  sundry' 
chemicals  are  made  from   bauxite. 

BEAMS 
Reinforced-Concrete.     An   Exact  Theory   of   Flexure  of   Homegeneous   and   Re- 
inforced Concrete  Beams,  C.  A.  P.  Turner.     Concrete,  vol.  21,  no.  4,  Oct.  1922, 
pp.  108-111,  3  figs.     Discusses  shear  distortion  and  reinforced  concrete  beams 
and  gives  equations  of  deflection. 

Torsional  Strength  of  Reinforced  Concrete  Beams,  C.  R.  Young,  W.  I.. 
Sagar  and  C.  A.  Hughes.  Can.  Engr.,  vol.  43,  no.  15,  Oct.  10,  1922,  pp.  425- 
430,  9  figs.  Longitudinal  steel  is  shown  to  be  valueless:  spiralling  of  0.4  to  1.0 
per  cent  increases  torsional  resistance  20  to  25  per  cent.  Resistance  of  plain 
rectangular  specimens  easily  calculable;  torsional  modulus  of  elasticity  of  plain 
concrete  1,500,000  lb.  per  sq.  in. 

BELT  DRIVE 
D.  C.  Motors  vs.     Group  Drive  with  Belting  as  Compared  to  DC.  Motors,  Louis 
W.  Amy.     Belting,  vol.  21,  no.  4,  Oct.  1922.  pp.   13-16.  4  figs.     First  cost  is 
drawback  to  motors;  motors  vs.  belt  efficiency;  belt  maintenance. 

BLAST  FURNACES 
Modern  Practice.  The  Bases  of  Modern  Blast-Furnace  Practice,  A  K.  Reese. 
Iron  and  Coal  Trades  Rev.,  vol  111."),  no.  2S45.  Sept.  8.  1922.  pp.  323-327,  2  figs. 
Deals  with  prime  factors  in  b'ast-furnace  practice:  preparation  of  materials, 
furnace  design,  auxiliary  equipment,  and  method  of  operation.  (Abridgment.) 
Paper  read  before  (Brit.)  Iron  and  Steel  Inst. 

BOILER  FEEDWATF.R 

Regulators.  Feed-Water  Regulators  for  Steam  Boilers,  W.  II  Wakcman.  South- 
ern Engr.,  vol.  37,  no.  6,  and  vol  38,  nos.  2  and  3,  Aug  .  Oct  and  Nov.  1922, 
pp.  50-53,  61-64  and  12-11,  33  figs,  Describes  various  types  and  their  oper- 
ation, and  how  valves  in  connecting  pipes  are  used;  control  of  power  boiler- 
feed   pumps. 

BOILER  PLANTS 

Design.  Economics  of  Boiler  Plant  Design.  P  F  Walker.  Combustion,  vol  7,  no. 
4,  Oct.  1922,  pp.  198-201,  2  fins  l  pad  and  fuel  characteristics;  fuel  cost  of 
steam;  factors  in  ultimate  economy;  investment;  etc. 

BOILER  TUBES 

Slag  Formation.  How  to  Combat  Formation  of  Slag  on  Boiler  Tubes.  Harry  H. 
Bates.  Am  Gas  .11.,  vol.  117.  no.  17.  Oct  21.  1922.  pp.  370  and  372-375.  1  fig. 
Conclusions  arrived  at  after  extensive  tests  of  coals  for  Blag-forming  properties. 
Studies  Boiler  Tube  Slag  Formation.  Iron  Trade  Rev.,  vol.  71.  no  17, 
Oct.  26,  1922,  pp.  1127-1128,  2  tigs.  <  lutiine  of  extensive  study  of  boiler  oper- 
ation conducted  by  Wcstinghouse  F.lec.  &  Mfg.  Co.,  under  supervision  of 
Harry   H.    Bates. 

BOH  IKS 

Chemical  Principlfs.  The  Chemical  Principles  of  Boiler  Efficiency  Wm.  St. 
J'S-Findlay  Indus.  Management  (Lond.).  vol.  8,  do  8,  Noi  -'.  1922,  pp. 
255-256.  Notes  on  investigation  of  chemical  principles  of  combustion  by 
means  of  heal-balanee  sheet,  and  suggestions  for  reducing  loss  through  un- 
burncd  carbons >US  matter  in 

Codes,  AS. Mlv  Work  ol  \  s.M.E  Boiler  Code  Committee.  Mech.  Eng.  vol.44. 
no.  11,  Nov.  1922.  p.  7-I3-75S,  ,  figs  Preliminary  report  on  rules  for  con- 
struction of  unfired  pressure  vessels;  rules  for  autogenous  welding,  forge  welding 
and  brazing.  Revision  of  heating  boiler  section  of  \  S  M  F  Boiler  Code,  1922: 
Preliminary  report  on  rules  for  construction  of  boilers  used  exclusively  for  low- 
pressure  steam  heating,  hot-water  heating,  and  hot-water  supply. 
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Corrosion.  Electrolytic  Protection  for  Boilers  and  Condensers  (Elektrolytische 
Schutzanlagen  fur  Kessel  und  Kondensatoren),  H.  Philippi.  Archiv  fur  Warme- 
wirtschaft,  vol.  3,  no.  8,  Aug.  1922,  pp.  151-153,  10  figs.  Causes  of  corrosion 
and  its  prevention;  prevention  of  boiler-scale  formation.  Describes  protec- 
tive installations  with  zinc  plates  and  electric  currents,  advantages  and  operating 
results. 

Feeding  TRArs.  Traps  for  Boiler  Feeding,  H.  A.  Jahnke.  Power  Plant  Eng.,  vol. 
26,  no.  21,  Nov.  1,  1922,  pp.  1059-1062,  9  figs.  Experiences  in  using  them  for 
boiler  feeding.     Difficulties  encountered  and  how  they  were  overcome. 

Heat  Losses.  Determination  of  Heat  Losses  in  the  Waste  Gases  of  Steam  Boilers 
(Sulla  determinazione  della  perdita  di  calore  nei  gas  d'uscita  di  un  apparecehio 
di  risealdamento),  Stefano  Pagliani.  Giornale  di  Chimica  Industriale  ed 
Applicata,  vol.  4,  no.  9,  Sept.  1922,  pp.  391-392.  Discusses  heat  efficiency 
of  boilers  and  heat  losses  and  develops  formulas  for  calculating  them. 

Inspection  and  Registration.  The  Inspection  and  Registration  of  Steam  Boilers. 
Power,  vol.  56,  no.  17,  Oct.  24,  1922,  pp.  651-652.  Points  out  that  general 
adoption  of  A.S.M.E.  code  and  acceptance  of  certificates  of  members  of  Nat. 
Board  of  Boiler  and  Pressure  Vessel  Inspectors  would  eliminate  present  con- 
fusion and  benefit  manufacturers  and  users  of  boilers. 

Kestner.  Utilization  of  Waste  Heat.  Iron  and  Coal  Trades  Rev.,  vol.  105,  no. 
2853,  Nov.  3,  1922,  p.  651,  2  figs.  Describes  Kestner  boiler,  consisting  of 
two  drums  connected  together  by  long,  straight  tubes,  arranged  along  drums 
in  repeated  V  formation,  each  V  consisting  of  double  row  of  tubes. 

Locomotive.     See  Locomotive  Boilers. 

Oil-Fired.  From  Coal  to  Oil  in  Twenty-six  Days,  Power,  vol.  56,  no.  19,  Nov.  7, 
1922,  pp.  712-713,  5  figs.  New  York  Central  Ry.  changes  six  boilers  from 
coal  to  fuel  oil  at  its  Yonkers  plant. 

Stack  Height.  Stack  Height  To  Supplv  Draft  Power,  H.  Misostow.  Power,  vol. 
56,  no.  17,  Oct.  24,  1922,  pp.  638-640.  Points  out  that  latest  boiler  develop- 
ments have  greatly  increased  resistance  to  draft  in  fuel  bed  and  air  passages; 
stack,  in  addition  to  conveying  gases,  must  act  as  generator  of  power  for  opera- 
ting boiler.     Discusses  connected  load  and  mechanical  efficiency. 

BOILERS,  WATER-TUBE 
Spearing.  The  Spearing  Boiler.  Indian  &  East.  Engr.  vol.  51,  no.  2,  Aug.  1922, 
pp.  79-82,  5  figs.  Describes  two  types  of  Spearing  boiler,  first  with  longitudinal 
drum  for  smaller  sizes  and  second  with  cross  drum  for  boilers  of  larger  capacity. 
Both  are  of  sectional  header  class,  and  main  distinctive  features  are  (1)  down- 
comer  pipes,  (2)  reservoir  mud  drum,  (3)  enlarged  nipples,  and  (4)  straight  head- 
ers. 

BORING  MACHINES 
Surfacing  and.  A  Large  Surfacing  and  Boring  Machine,  Machv.  (Lond.),  vol.  21, 
no.  526,  Oct.  26,  1922,  pp.  103-107,  5  figs.  Built  by  H.  W.  Kearns  &  Co., 
Ltd.,  Manchester,  England,  for  machining  turbine  casings  and  condensers. 
See  also  Engineer,  vol.  134,  no.  3484,  Oct.  6,  1922,  p.  360,  3  figs,  partly  on 
p.  361. 

BRASS 
Interal  Stresses.  The  Effect,  Determination  and  Elimination  of  Internal  Stresses 
in  Cold  Wrought  Brass  and  Nickel  Silver,  G.  L.  Thirkell.  Commonwealth 
Engr.,  vol.  9,  nos.  11  and  12,  June  1  and  Julv  1,  1922,  pp.  405-410  and  446- 
451  and  vol.  10,  no.  1,  Aug.  1,  1922,  pp.  18-22,  30  figs.  Results  of  Investigations 
carried  out  at  Brown  Firth  research  laboratories,  Sheffield,  England. 

BREAKWATERS 
Great   Lakes.     Experience   with   Breakwater   Design   on   the   Great   Lakes.     Eng. 
News-Rec.,  vol.  89,  no.  17,  Oct.  26,  1922,  pp.  084-688,  7  figs.     Types  include 
rock  rubble-mound,  mass-concrete  and  concrete  caissons;  costs  and  cross  section; 
quality  and  requirements  of  marine  concrete. 

BRICK 
Sand-Lime.     Better   Methods  for   Making  Sand-Lime  Brick,  Charles  A.  Breskin 
Rock  Products,  vol.  26,  no.  19,  Sept.  23,  1922,  pp.  24-29,  16  figs.     Describes 
plant  and  equipment  of  Beit-Line  Brick  Co.,  including  chain  diggers,  screens, 
elevators,  hydrators,  storage  bins,  etc.  for  production  of  75,000  bricks  daily. 

BRIDGE  ERECTION 
Centering  for  Concrete  \m n  Boldly  Designed  ('enter  for  Heavy  Concrete 
Arch.  Eng.  News-Ree  .  vol  89,  no.  16,  Oct.  19,  1922,  pp  655-657,  :t  figs. 
A  Centering  so  slender  that  its  failure  was  freely  predicted  was  taken  from  under 
successfully  completed  arch  ribs  of  Beechwood  Avenue  bridge  in 
Pittsburgh,  Pa. 

BRIDGE  ERECTION 
Steel  Arch      old  Suspension  Bridge  I'm  dm  Eercting  New    Irch,  C.  B.  McCullough 
Eng.  News-Rec,  vol   89,  no    IV  Noi    -'.  1922,  pp   7:su-7;s;s.  ■',  figs.     Main  350- 
ft.  ribs  of  new  highway  bridge  at  •  iregoD  ( litj  .  <  he.,  swung  into  place  by  means 
of  cables  of  bridge  being  replaced;  other  erection  methods  Btudii 

BRIDGE   PIERS 

Construction-      I'm  r    Construction,    Well     81      Bridgi      I  nici Pub     Works, 

vol.  .">:)•.  no   8,  Oct.  1922,  pp    174-176,  3  figs      Large  watei  tight  concrete  tail 

pits  for  long  double  < :  bull aerdams  enclosing  multiple 

deep  cylindrical  foundation  piers  sheeted  down  bj   Chicago  '.-ii1  process. 

BRIDGES,  CONCREI  I 
ed  (  oncri  U   Bi  idge  I  '■  ei  thi    Rivei  Pambaj  aut  at  ' 
gannur.     (8    [i  ■•!    Kit.  no.  3486,  Oct    20,   1922,  pp    no  U2, 

6  figs      Bridge  is  ol  open  spandri  1  typi  iseach  oi 

i  ft, 

BRIDGES,  BIGHVt  \<i 
Fire  Risk  d»  Timber  Floors      I  minTimbei 

Ens.  ■  ■   .  vol.  sit.  no    l''.       iv.  9,  1  ii    797,  1  tig      Reporl  ■■! 

ei,-.,,  mmittee  finds  definite  fire,  ri  i.  and    iiggi  >nls  m  con- 

strucl  ion    and    maintenani  • 

i..    The  New  Highland  Creek  Highwaj   Bridge,   \    B   Cn  Contract 

.vol  36,  no   14,  Nov.  1, 1922,  pp   1046-104$    9  fig  ilplan 

and  abutments,  i  I i;e  crossing 

dei  p  rs   ine  on  Kinj  I  I 


BRIDGES,  RAILWAY 

Labour-Saving  Devices.  Labour-Saving  Devices  in  Routine  Bridge  and  Building 
Work.  Ry.  Rev.,  vol.  71,  no.  18,  Oct.  28,  1922,  pp.  583-589,  9  figs.  Greater 
economy  rather  than  increased  speed  said  to  be  problem  that  confronts  oper- 
ating officers.  (Abstract.)  Report  of  Committee  to  Am.  Ry.  Bridge  and 
Bldg.  Assn. 

BRIQUETTING 

Flue  Dust  and  Scrap.  Briquet.ting  Flue  Dust  and  Scrap,  A.  L.  Stillman.  Iron 
Trade  Rev.,  vol.  71,  no.  19,  Nov.  9,  1922.  pp.  1269-1272,  5  figs.  Progress 
during  the  past  three  years  had  led  to  installation  of  plant  in  Cleveland,  Ohio, 
for  making  briquets  from  steel  turnings  and  one  in  Buffalo,  N.Y.,  for  briquet- 
ting  blast-furnace  flue  dust. 

BUILDING  CONSTRUCTION 
Pressed   Steel  in.     Pressed   Steel  in   Building  Construction,   A.   H.   Bromley,   Jr. 
Eng.  World,  vol.  21,  no.  4,  Oct.  1922,  pp.  233-236,  11  figs.     Its  advantages; 
properties  of  pressed  steel  sections  showing  carrying  capacityes;  application 
of  roof  construction. 


CABLEWAYS 
Bi-Cable  System.  The  Aerial  Wire  Ropewav  at  Trimdon  Grange  Colliery,  R.  S. 
Tate.  Iron  and  Coal  Trades  Rev.,  vol.  105,  no.  2850,  Oct.  13,  1922,  pp.  531- 
534,  8  figs.;  also  Colliery  Guardian,  vol.  124,  no.  3224.  Oct.  13,  1922,  pp.  895- 
896.  Describes  bi-eable  ropeway  erected  for  disposal  of  large  quantity  of  pit 
refuse.  Details  and  advantages  of  system.  (Abstract.)  Paper  read  before 
North  of  England  Inst.  Min.  and  Mech.  Engrs. 

CALORIMETERS 
Indirect.     Indirect  Calorimetry  and  Its  Applications,  H.  M.  Smith.     Tech.  Eng. 
News,  vol.  3,  no.  5,  Nov.  1922,  pp.  140-141  and  154,  2  figs.     Discusses  human 
metabolism,  collection  and  analysis  of  respiratory  gases,  experiments  to  de- 
termine energy  expanded  at  various  speeds  of  walking,  etc. 

CANALS 

Locks.  Unusual  Lift-Locks  Proposed  for  Rhine-Danube  Divide.  Eng.  News-Rec, 
vol.  89,  no.  18,  Nov.  2,  1922,  pp.  754-756.  6  figs.  German  engineers  plan  lifts 
greater  than  60  ft.,  using  hydrostatic  device  and  special  eonterweight  designs. 
Based  on  information  obtained  from  Dr.  Karl  Haller  and  Emil  Krahnen, 
Germany. 

Panama.  Capacity  of  Panama  Canal  Ample  for  at  Least  30  Years,  J.  K.  Baxter. 
Eng.  News-Rec,  vol.  89,  no.  16,  Oct.  19,  1922,  pp  648-651,  7  figs.  Dimensions 
of  locks,  operating  efficiency,  and  water  supply  will  suffice  for  estimated  traffic; 
difficulties  of  sea-level  proposal. 

CARBURETORS 

Controls.  Tests  of  Back-Suction  and  Air-Bleed  Type  Mixture  Controls  in  Flight, 
C.  F.  Taylor.  Air  Service  Information  Circular,  vol.  4,  no  368,  Sept.  1, 
1922,  12  pp.,  5  figs.  Tests  to  determine  effect  on  engine  performance  of  several 
types  of  back-suction  and  one  type  of  air-bleed  carburetor  mixture  controls 
under  actual  flight  conditions,  in  order  to  develop  more  satisfactory  forms  of 
control. 

CARS,  FREIGHT 

Composite  Box.     The  Design  of  a  Modern  40-Ton  Capacity  Composite  Box  Ca 
Ry.  Rev.,  vol.  71,  no.  17,  Oct.  21,   1922,  pp.  545-554,  12  figs.     Method  of 
determining  stresses  and  structural  details  illustrated  in  construction  of  new 
car  of  CM.  &  St.  P. 

CASE  HARDENING 

Compounds.  Carbonex  Case-Hardening  Compounds,  Engineering,  vol.  114,  no. 
2965,  Oct.  27,  1922,  p.  532.  Describes  compound  in  form  of  paste  which  docs 
away  with  necessity  for  box,  and  of  special  furnace,  for  by  its  use,  it  is  possible 
to  case-harden  ordinary  objects  in  blacksmith's  fire. 

CAST  IRON 
Testing.     The  Testing  of  Cast  Iron,  Francis  W.  Rowe.     Metal  Industry  (Lond.), 
vol.  21,  nos.  17  and  18,  Oct.  27,  and  Nov.  3,  1922,  pp.  395-396  and  421-424, 

6  figs.     Methods  for  estimation  of  total  carbon,   graphite  r:nl combined 

carbon,    sulphur,    silicon,    phosphorus,    manganese    and    other    constituents; 
physical  testing,  including  compression  and  impact,  and  shearing  strength. 

CASTINGS 
Production  Methods     Wonderful  fiusincss  Develop,-,]  Unnnc  run,     i     n    Hell. 
Can   Foundryman,  vol.  bi.no    10,  Oct    1922,  pp    15-17  and  25,  8  figs      Descri- 
bes new  plant  of  1) noon  Eng    Co.,  subsidiary  of   Dominion  Bridge  Co. 

and  its  method  of  producing  eastings. 
Vertically   Poured.     Large  Vertically-Poured   Castings,   S    <i    Smith      Foundr 
rradeJL.vol  26,no  321, Oct.  12, 1922, pp. 29i  imples 

of  important  castings  which  an  poured 

with  small  runnel  -  from  top 

(  IEME3S  I 
\i  i  \w\  \      Alumina-Cement       Its    Development,    I    x  I    nufacturi      I 

S,  Spa  iiiem      i  '•  mi  in  and  I  ng    V<  i 
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li-i-       V  Stud]  oi  c  iii  cn    '  .ml  n, |, i  • 

lerati        rest,  A.  G.  Flemii  try  .11..  vol    11,  no    1 7   Si  pt 

15,   1922,  pp    3001   30  I tssi       boil        id  otl 
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CEMEN  r  MAN1  FAI    N  EU 
I  >im  Proci       I  Mason  City,  tow  i   Plant  oil*  high  Portls  Co.,W.T.( 

no      i  elm  i.i    Mill  and  i  nei ii-. ,  vol    21,  no    8    0 
ligs      Di  cribea  equi] ttnd  operation  of  dry  process  plant  producing 

bill    a  day. 
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il    MENT  VI  |n\ 

1'imii  ins.;  i\n      i.'.r,  i,t  Progp       i   Lea  progrAe  r6- 

1-.  nt-  dana  lea  de  oimi  ntal iil.-ti.inin 

Civil,  vol   81,  noa    13,14  15  and  16,  Sepl    23    10,  Ocl    7  and  14,  1922.  pp.  273- 
0  and  337-340    1 5  6   -      iJepl    23  and  30    Nature  of  eement- 
.■iti  mi'  :n"l  length  ni  operational  cement  used  U  80 

el,  i  rbonate;  protection  by  copper,  nickel  and  tin;  applio- 

ii  and  electrolytic  prooeaaea  for  protection.  Oct.  7:  Discusses 
failurea  including  m  paration  of  case,  <1<  \  <  1.  m  ■ " "  •> '  of  craoka,  bow  to  observe 
them  and  eliminate  them  and  discusses  calorization.  Oct.  14:  Progress  in 
furnaces,  methods  and  apparatus  used  for  tempering;  reviews  more  general 
tpplication  of  tempering. 

CENTRAL  STATIONS 

Economy  of  Small  Power  Plants  vs.  Facts  About  Coal  Conservation,  Egbert 
Uuuglas.  Indus.  Management  (NY.),  vol.  64,  no.  5,  Nov.  1922,  pp  286-300. 
Discussion  of  question  hs  to  whether  central-station  developments  and  super- 
power plans  are  in  line  with  real  economy. 

High  Pressure  and  Superheat  in.  The  Commercial  Economy  of  High  Pressure 
and  High  Superheat  in  the  Central  Station,  Geo.  A.  Orrok.  Mech.  Eng., 
vol.  44,  no.  11,  Nov.  1922,  pp.  706-708,  2  figs.  Notes  on  commercial  limits  of 
pressure  and  superheat  in  central  station;  variation  of  strength  of  materials 
with  temperature.  It  is  shown  that  pressures  up  to  1200-1500  lb.  are  com- 
mercial and  may  be  obtained  without  serious  difficulty;  temperatures  are  com- 
mercial up  to  700-750  dcg.,  which  should  not  be  exceeded  until  materials  for 
valves    and    superheaters    are    improved. 

Superpower.  A  French  Super-Station.  Electrician,  vol.  89,  no.  2316,  Oct.  6,  .1922, 
pp.  382-388,  7  figs.  Discusses  electricity  supply  of  Paris  and  how  Gennevilliers 
station  will  solve  them,  including  layout,  civil-engineering  work,  boiler  plants, 
turbines,  auxiliary  plant,  alternators,  00,000-volt  distributing  vault. 

CHAIN  DRIVE 
Efficiency.     Efficiency  of  Chain  Drives,  G.  M.  Bartlett.     Machy.  (N.Y.),  vol.  29, 
no.  3,  Nov.  1922,  pp.  169-173,  7  figs.     Original  analysis  of  chain  and  sprocket 
action.     Low  numbers  of  teeth  and  incorrect  center  distances  as  causes  of 
appreciable  variations  in  angular  velocity  and  reduction  in  efficiency. 

CHARTS 

Calculating.  A  New  Calculating  Chart,  E.  L.  Rice,  Jl.  Indus,  and  Eng.  Chem., 
vol.  14,  no.  11,  Nov.  1922,  pp.  1032-1036,  2  figs.  Presents  new  chart  together 
with  rules  for  its  use  and  examples  of  its  application  in  vaiious  branches  of 
mathematics. 

COAL 

Ash  Fusibility.  Fusibility  of  Ash  from  Coals  of  the  United  States,  W.  A.  Selvig 
and  A.  C.  Fieldner.  U.  S.  Bur.  of  Mines,  Bui.  no.  209,  1922,  119  pp.,  6  figs. 
General  survey  of  "fusing"  or  softening"  temperatures.  Includes  table  giving 
softening  temperatures  of  coal  ash  from  coals  of  United  States  and  table  giving 
comparison  of  softening  temperatures  of  coal  ash  from  mine  and  car  samples. 

Technology.  Recent  Developments  in  Fuel  Technology,  E.  R.  SutclifTe  and  Edgar 
C.  Evans.  So.  Wales  Inst.  Engrs.  Proc,  vol.  38,  no.  5,  Sept.  26,  1922,  pp. 
445-481,  2  figs.  Influence  of  structure  upon  properties  of  carbonized  fuel, 
and  application  of  same  results  obtained  to  metallurgical  and  iron  and  steel 
industries. 

COAL  HANDLING 

Conveyors.  Reducing  the  Cost  of  Handling  Coal,  J.  M.  Kelly.  Coal  Industry, 
vol.  5,  no.  10,  Oct.  1922,  pp.  437-438,  2  figs.  Statistics  showing  saving  of  cost 
of  handling  bulk  material  by  use  of  better  belt  conveyor  idlers. 

Hydraulic  Conveying.  Hydraulic  Conveying  of  Coal.  Indus.  Management 
(Lond.),  vol.  8,  no.  8,  Nov.  2,  1922,  pp.  257-258,  2  figs.  Describes  new  pump 
for  conveyance  of  gravel,  coal  and  ashes,  and  all  kinds  of  fibrous  substances. 

Locomotive  Plants.  Coal  and  Ash-Handling  Plant  at  Crewe.  Engineering,  vol. 
Ill,  no.  2965,  Oct.  27,  1922,  pp.  511-515,  41  figs,  partly  on  p.  526  and  supp. 
plate.  Describes  plant  of  Lond.  and  North-Western  Ry.,  consisting  of  re- 
inforced-concrete  bunker  raised  sufficient  height  above  rail  level  for  coal  to  be 
fed  to  locomotives  by  gravity,  and  gear  provided  for  dumping  coal  into  bunker 
or   hopper. 

The  latest  Locomotive  Coal  and  Ash  Handling  Plants  of  the  London  and 
North-Western  Railway  Co.,  George  F.  Zimmer.  Indus.  Management  (Lond.), 
vol.  8,  no.  7,  Oct.  19,  1922.  pp.  227-232,  5  figs.  Details  of  coal  and  ash-handling 
devices  built  by  Mitchell  Conveyor  and  Transporter  Co.,  Ltd.,  London. 

Portable  Bucket  Elevators.  The  Handling  of  Fuels  (Die  Stapelung  von  Brenn- 
stoffen),  Hubert  Hermanns.  Feuerungstechnik,  vol.  11,  no.  1,  Oct.  1,  1922, 
pp.  4-6,  4  figs.  Describes  improvements  in  portable  bucket  elevators,  etc., 
developed  by  firm  of  Heinzelmann  &  Sparmberg,  Hannover. 

COAL  BREAKERS 
Design.     Dunmore  Breaker  Makes  A  Specialty  of  Grate  or  Broken  Coal.     Dever 
C.  Ashmead.     Coal  Age,  vol.  22,  no.  20,  Nov.  16,  1922,  pp.  785-790,  9  figs. 
Details  of  new  breaker  of  Pennsylvania  Coal  Co.,  Dunmore,  Pa. 

COAL  MINES 

High-Temperature  Control.  Controlling  High  Temperatures  in  Deep  Coal  Mines, 
II  \\  inkhaus.  Iron  and  Coal  Trades  Rev.,  vol.  105,  no.  2850,  Oct.  13,  1922, 
p.  536,  4  figs.  Deals  with  means  of  overcoming  high  ventilation  temperatures 
and  reducing  temperatures  at  working  faces.  Refers  to  experiments  carried  out 
at  coal  mine  with  compressed-air  method  of  colling  ventilation  air  as  suggested 
by  Dietz,  which  consists  in  mixing  expanded  compressed  air  with  ordinary 
air  of  ventilation. 

COAL  MINING 

Longwall  Conveyors.  Long-Wall  Conveyors  in  Anthracite  Mining.  M.  S.  Beddow. 
Coal  Industry,  vol.  5,  no.  10,  Oct.  1922,  pp.  439^142,  1  fig.  Describes  system 
used  for  mining  thin  seams  of  coal;  coal-cutting  methods. 

COAL  STORAGE 
Systems.  Storing  Bituminous  Coal  Safely,  H.  H.  Stock  and  .1.  V.  Freeman.  Iron 
Trade  Rev.,  vol.  71,  nos.  18  and  19,  Nov.  2  ami  9,  L922,  pp.  L207-1211  and  1272 
1273  and  1277,  0  figs.  Enumerates  points  which  should  be  considered  in  choice 
of  storage  system.  Weathering  tests  on  coking  coals  show  deterioration 
is  slight.  Requirements  of  ideal  storage  plant.  (Abstract.)  Paper  read  before 
Am.  Iron  and  Steel  Inst. 


(  0A1  WASHING 
Methods     Moil..  ing  Method  3,  no*.  656  and  568, 

\uc     i:,  and  On.   16,   1022.  j, p.  207-209  ami  268  _<7u      I 

of   flotation   to  <oal   ami   quality   of  coke  produced   from   clean   coal;  data 
Trent  proceaa  of  forming  'amalgams"  and  their  use  in  gat-,  industry. 

COKE 

I'm  miry.  Coke  and  Its  Influence  in  th.  Foundry  (TJebcr  Koks  and  semen  Kinfiuss 
in  der  Giesserei),  Heinrich  Koppen     fliiaiii  n  i  "i  iluii|i.  vol.  19,  no.  42,  l 

24,  1922,  pp.   613-617,  9  figs.      Composition  of   coked   I,  i-tion  pro- 
's in   blast  furnace  and  foundry  shaft  furnace;  influence  of  coke  on  cast 

iron;  combustibility  of  coke  an  important  factor;  recommendations  for  modern 
shaft   furnaces. 

COKE  OVENS 

By-Prodcct.  By-Product  Coking  with  Particular  Reference  to  Near  Combination 
Oven,  Joseph  Becker.  Blast  Furnace  and  Steel  Plant,  vol  10,  no  11,  Nov. 
1922,  pp.  575-583,  18  figs.  Comparison  of  American  and  European  methods 
of  coking,  giving  reasons  for  superiority  of  American  practice:  description 
of  new  Koppers  oven.  From  paper  read  before  Eastern  States  Blast  Furnace 
and  Coke  Oven  Assn. 

By-Product.  Modifies  By-Product  Oven  Design.  Joseph  Becker.  Iron  Trade 
Rev.,  vol.  71,  no.  16,  Oct.  19,  1922,  pp.  1655-1062,  18  figs.  Battery  of  five 
Koppers-type  coke  ovens  recently  installed  at  plant  of  Chicago  Hy-Product 
Coke  Co.,  is  said  to  incorporate  new  principles  of  operation.  Coke  produced 
from  wide  range  of  coals. 

The  Operation  of  Koppers  By-Product  Coke  Oven  Plant.  C.  E.  Wallin. 
Soc.  Chem.  Industry  .11.,  vol.  41.  no.  17,  Sept.  15,  1922,  pp.  298T-3O0T.  De- 
scribes new  coke  plant  of  Dominion  Iron  &  Steel  Co  at  Sydney,  Nova  Scotia, 
and  discusses  by-product  operation  comparing  results  with  present  and  pre- 
vious plants. 

Silica  Bricks  for.  Silica  Bricks  for  Coke  Ovens.  Gas  World,  vol.  77,  no.  1994, 
Oct.  7,  1922,  pp.  10-12.  Discussion  on  relative  merits  of  silica  bricks  and 
fireclay  bricks  for  coke-oven  installations  and  repairs,  based  on  paper  by  A.  H. 
Middleton,  read  before  joint  meeting  of  Ceramic  Soc.  and  Coke  Oven  Mgrs. 
Assn. 

COKE-OVEN  GAS 
Bt-Products  from.     Ford  Principles  and  Practice  at  River  Rouge    John  H.  Van 
Deventer.     Indus.  Management  (N.Y.),  vol  64,  no.  5,  Nov.  1922,  pp.  280-287, 
13   figs.     By-products   from   coke-oven   gases. 

COLD  STORAGE 
Insulating  System.     New   System   of   Insulating  Cold-Storage   Rooms   (Nouveau 

systeme  d'isolement  des  chambres  froides).     Bui.  Technique  du  Bureau  Veritas, 

vol.  4,  no.  8,  Aug.  1922,  pp.  185-186,  3  figs.       Discusses  new  system  by  Pohl- 

mann  depending  upon  use  of  air  spaces. 
Thermometer  Lag.     Thermometer  Lag  in  Cold  Storage  Practice.  Ezer  Griffiths  and 

J.  H.  Awbery.     Engineering,  vol.  114,  no.  2964,  Oct.  20,  1922,  p.  SOS,  6  figs. 

Investigation  of  errors  which  may  arise  in  measuring  temperature  of  atmosphere 

in  ship's  hold,  and  time  lags  likely  to  arise  with  rapidly  changing  temperatures. 

(Abstract.)     Paper  read  before  Faraday  Soc. 
Waterhouse  Plants.     Montreal  Cold   Storage  Warehouse  Plant.     Power  House, 

vol.  15,  no.  20,  Oct.  20,  1922,  pp.  21-27,  15  figs.     Describes  new  plant  consisting 

of  two  buildings  for  refrigeration  of  food  products  pending  shipment  abroad; 

equipment  of  plant,  power-house,  etc. 

COLLOIDS 
Plauson  Mill.      Industrial  Applications  of  the  Colloid  Mill,  S.   P.  Schotz.      Chem. 
Age  (Lond.),  vol.  7,  no.  173,  Oct.  7.  1922.  pp.  493-495.     Discusses  possibilities, 
of  Plauson  mill  in  varnish  and  other  industries 

COLUMNS 

Concrete  Caps  on  Timber.  Concrete  Post  Caps  Double  Fire  Endurance  of  Heavy 
Structural  Timbers,  Theodore  F.  Laist.     Contract  Rec  ,  vol.  36,  no.  43.  Oct. 

25,  1922,  pp.  1025-1027,  2  figs.  Tests  made  for  Nat  Lumber  Mfg.  Assn. 
shows  effectiveness  of  fireproof  or  insulated  caps  on  timber  columns  when  sub- 
jected to  fire. 

Lateral  Strength.  Lateral  Strength  of  Columns  Subject  to  Flexure,  C.  R.  Young. 
Eng.  News-Rec.,  vol.  89,  no.  19,  Nov.  9.  1922,  pp.  788-789.  1  fig.  Points  out 
that  serious  errors  arise  from  disregard  of  tendency  to  buckle  in  direction  normal 
to  plane  of  bending. 

COMPASSES 

Gyroscopic.  Automatic  Steering,  Elmer  A.  Sperry.  Soc.  Nav.  Architects  and 
Mar.  Engrs.  advance  paper  no.  1,  for  meeting  Nov.  8-9,  1922.  6  pp.,  11  figs. 
Embodiment  of  mechanism  has  been  developed  in  two  types,  which  may  be 
known  as  "separate"  system  and  "unit"  system;  either  system  can  be  em- 
ployed with  telemotoi  system,  but  author  prefers  separate  type  where  telemotor 
is  not  employed.     Includes  examples  of  records  of  automatic  steering. 

COMPRESSED  AIR 

Applications.     Some  Modern  Applications  of  Compressed  Air.  F.  A.  McLean.     Can. 

Engr.,  vol.  43,  no.  19,  Nov,  7.  1922.  pp.  522-524,  7  tics.     Survey  of  air  tools 

used  in  contracting  and  construction  work;  labour-saving  feature:  construction 

costs  reduced;  description  of  various  classes  of  work  where  air  tools  are  used. 

CONCRETE 
Blast-Fcrnace-Slag.  Adhesion  of  Steel  and  Concrete,  and  Preservation  of  Bright- 
Drawn  Steel  Embedded  in  Slag  and  Other  Concretes.  1',  C,  Lea  and  I!  K.  Stra- 
dling.  Concrete  and  Constructional  Eng  .  vol.  17.  no.  10.  Oct.  1022,  pp.  635- 
637,  2  figs  \nal\sis  of  blast-furnace  slag  and  table  of  adhesive  and  corrosive 
tests  of  bright-drawn  steel  and  concrete 

CONCRETE  BLOCKS 

Cinder.  Report  Made  on  Official  Fire  Test  of  Straub  Cinder  Block.  Wallace  d. 
Hams,     Concrete  Products,  vol.  23,  no  4,  Oct  1922,  pp.  33-41,  16  figs      Report 

of  Underwriters'  Laboratories  of  Chicago  of  cinder  blocks  supplied  by  Straub 
submitted  to  tire  teste  giving  blocks  tire  retardant  D  of  2J  ..  hr.     See 

also  Eng.  News-Reo.,  vol.  89.  no   17,  Oct   26, 1922.  p 
Containers  and  Separator.      Making  Separator  and   Diffuse!  Container  Blocks, 
R.  R.  Lundahl.  Eng.  News-Rec  .  vol    B9,  no.  1'.'.  Nov.  D,  1922,  pp.  7>5-7sS.  s 
figs.      Manufacture  for  aeration  units  of  Milwaukee  sewage  works  carried  out 
by  force  account       Cos!  data. 
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Fire  Tests.  Cinder  Block  Fire  Tests.  Concrete,  vol.  21,  no.  4,  Oct.  1922,  pp. 
123-125,  6  figs.  Report  of  Underwriters'  Laboratories,  Chicago  of  hollow 
cinder  concrete  block  including  absorption,  compression,  freezing  and  thawing 
tests,  fire  resisting  properties,  durability,  strength  and  uniformity. 

CONCRETE  CONSTRUCTION,  REINFORCED 
Fire  Resistance  of.  Reinforced  Concrete  and  Fire-Resistance,  J.  Singleton-Green. 
Concrete  and  Constructional  Eng.,  vol.  17,  nos.  9  and  10,  Sept.  and  Oct.,  1922, 
pp.  579-583  and  645-647,  1  fig.  Discusses  insurance  and  inspection.  Shows 
that  there  is  no  absolutely  fireproof  building  but  that  fire  resistance  is  matter 
of  degree.     Gives  examples  of  failures  from  fires. 

CONCRETING 

Cold-Weather.  Methods  of  Placing  Concrete  in  Cold  Weather,  A.  J.  Curtis. 
Building  Age,  vol.  44,  no.  11,  Nov.  1922,  pp.  39-42,  12  figs.  Notes  on  plan- 
ning for  winter  concreting,  protective  coverings,  heating  mixing  water  and  ag- 
gregates, etc.  See  also  Contract  Rec,  vol.  36,  no.  45,  Nov.  8,  1922,  pp.  1067- 
1068. 

Cost  Estimation.  Estimating  the  Cost  of  Plain  Concrete  Work,  Chas.  F.  Dingman. 
Concrete,  vol.  21,  no.  4,  Oct.  1922,  pp.  112-116.  Estimation  of  materials  and 
labour;  mixing  and  placing;  form  work,  sidewalks,  floors,  etc. 

COPPER 

Electrolytic  Extraction.  The  Greenawalt  Electrolytic  Copper-Extraction 
Process,  William  E.  Greenawalt.  Eng.  and  Min.  Jl. -Press,  vol.  114,  no.  17, 
Oct.  21,  1922,  pp.  712-717,  3  figs.  Principal  reduction  of  ferric  salts  accom- 
plished by  hot  sulphur-dioxide  gas  in  special  reducers  that  afford  ample  time  for 
reaction.  Copper  sulphide,  obtained  by  hydrogen- sulphide  precipitation 
of  lean  solutions,  also  used. 

COPPER  METALLURGY 
Melting  and  Casting.  One  Phase  of  the  Problem  of  Increasing  the  Consumption 
of  Copper,  H.  H.  Stout.  Min.  and  Metallurgy,  no.  191,  Nov.  1922,  pp. 
8-15,  33  figs.  Discusses  melting  of  copper  in  form  of  cathodes,  or  pure  native 
copper,  in  reverberatory  furnace  and  casting  it  into  final  marketable  shapes  and 
bars.     Operation  consists  of  charging,  melting,  flapping,  poling  and  casting. 

CONSTRUCTIONAL  WORK 
Lost  Time  in.  Lost  Time  in  Construction,  C.  S.  Hill.  Eng.  News-Rec,  vol.  89, 
nos.  14,  15,  16  and  17,  Oct.  5,  12,  19  and  26,  1922,  pp.  548-551,  600-602,  645- 
647  and  696-698.  Oct.  5:  Causes  of  lost  time:  winter  hibernation,  weather 
delays,  poor  service,  plant  faults  and  inefficiency.  Oct.  12:  Winter  idleness: 
methods  of  doing  work  in  cold  weather;  economics  of  year-around  construction 
in  unsolved  problem.  Oct.  19:  Rain  and  mud  delays:  remedies;  drainage, 
machine  design,  trackways,  housing,  waterproofing,  drying  methods  offer  possi- 
bilities. Oct.  26:  Management  delays:  interruption  of  operations;  poor  utiliz- 
ation of  time  worked;  plant  and  service  delays;  delays  due  to  proper  direction. 

CONDENSERS,  STEAM 
Ejectors.  The  Gaseous  Fluid  Ejector,  Henrv  A.  Hepburn.  Engineer,  vol.  134, 
nos.  3486  and  3487.  Oct.  20  and  27,  1922,  pp.  401^02  and  429-430,  7  tips. 
Writer  presents  various  factors  in  new  light,  which  shows  clearly  relationship 
between  fundamentals  of  problem  and  gives  opportunity  of  forecasting  design 
of  more  efficient  types  of  ejector  apparatus. 

CONNECTING  RODS 
Explosion  Engines.  Connecting  Rods  of  High-Speed  Explosion  Engines,  Especially 
for  Aviation  (Etude  sur  les  bielles  de  moteurs  a  explosions  a  grande  Vitesse  et 
plus  particulierement  de  moteurs  d'aviation),  G.  Bourcier.  Arts  et  Metiers, 
vol.  75,  no.  24,  Sept.  1922,  pp.  257-259,  4  figs.  Stresses  in  main  and  second- 
ary connecting  rods. 

CORE  OVENS 
Heat  Loss.  Study  Core  Oven  Heat  Loss,  C.  F.  Mayer.  Foundry,  vol.  1,  nos.  20 
and  21,  Oct.  15  and  Nov.  1 ,  1922,  pp.  839-813  and  885-889  18  figs.  Tests  made 
on  two  electrically  heated  and  one  oilfired  core  oven.  Results  analyzed  to 
determine  efficiency  of  ovens  and  relative  heating  costs.  Taper  presented  at 
Am.  Foundrymen's  Assn. 

CORROSION 

Preventive  Apparatus.  Corrosion  Apparatus  to  Prevent  It.  Power,  vol.  56, 
no.  19,  Nov.  7,  1922.  pp  728-730,  l  lies.  Describes  two  types  of  deaSrators, 
the  Contraflo  and  the  Cochrane  vacuum  deaerating  heater 

Protective  Paints  and  Varnishes.  Examination  of  Varnishes  and  Vainis  As  to 
Their  Protection  Against  Rusting  (Untersuchungen  verachiedener  Firnisse 
und  Austrichfarben  unter  Berucksiohtigung  ihrer  rostschtltzenden  l  igen 
schaft).  Maass  and  Junk.  Zeit,  fur  angewandte  Chemie,  vol.  :i.">,  nos.  ">t  and 
55,  July  7  and  11.  1922.  pp.  353  an. I  360-362.  Reviews  substitutes  w^il... I 
out  during  war  for  varnishes;  ret  all  of  investigations  covering  testing  of  three 
classes  of  varnish  and  three  classes  of  paint. 

COST  ACCOUNTING 

Drop   Forging.     Symposium   on   Cost    Accounting      Forging   and    Heat  Treating, 
vol.  8,  no.   10,  Oct     1922.  pp    -171-17. :      Record  of  discussion  at  conv. 
of  Am    Drop  Forging  tn  t.  lead  by  members  "f  <  o  ttee. 

Inventory  Taking      0  faking  Inventory,  O    C    Kiehne.     Iron    I 

Rev.,  vol    71.  no    17,  Oct.  26,   [922,  pp    1126  1127.  Points  out  that   modern 
methods  of  accounting  make  physical  inventories  unneci  pt  foi  deter- 

mining accuracy  ol  accounting  procedure  procedure;  beat  to  i 
organization  of  department  ance. 

(Abstract.)     Paper   prepared   for    [ndu  '.-sn. 

COS 
■  tion  to  Si  ■  Price Duri 

Wallaci  '  llarl        rayloi     o<     Bui       ol    7,  no    I     lug    1922,  pi  !  tigs. 

Pointi  qui  thai  wht  n  thi  re  i    plentj  >.t  work  ahead,  prices  should  be  qu 
which  will  produce  profits,  but  when  thi  re  is  little  work  to  be  had,  pi 
be  quoted  which  will  reduce  losses. 

COUP!  r 
IM-..IIOF.      Flexible  Coupling!      Maoh;      i  !l,  no.  624,  Oct.  12, 1922,  pp. 

33-35,  4  figs.     Where  and  how    I  ed. 


CRANES 
Electric.     10-Ton   Electric    Overhead    Travelling    Crane.     Engineering,    vol.    114, 
no.  2966,  Nov.  3,  1922,  pp.  553-554,  3  figs,  partly  on  p.  556.     Details  of  cranes 
recently  constructed  for  Pekin-Mukden  Ry.  Co.  of  China,  each  having  span 
of  40  ft.  and  lifting  capacity  of  10  tons. 

CRANKSHAFTS 
Grinding.     Crankshaft  Grinding.  British  Machine  Tool  Eng.,  vol.  2,  no.  17,  Sept.- 
Oct.  1922,  pp.  535-540.  10  figs.     Discusses  finishing  of  single  and  multi-throw 
crankshafts  on  precision  grinding  machine. 

CUPOLAS 

Design  and  Types.  Foundry  Cupolas.  E.  A.  Roper.  Foundry  Trade  Jl.,  vol.  26, 
no.  322,  Oct.  19,  1922,  pp.  321-323,  2  figs.  Notes  on  reducing  cupola  chim- 
neys; drop  bottoms;  blast  volume  and  pressure;  tuyeres;  cupola  wells.  Dis- 
cussion of  cupola  types.  .„„„        ,  r,™ 

Lining.  A  New  Cupola  Lining.  Iron  Age,  vol.  110,  no.  20,  Nov.  lb,  1922,  p.  1279. 
Describes  patented  adjustable  liner  rings  in  place  of  usual  block  patterns  which 
may  either  solid  or  split,  and  which  are  moved  upward  in  cupola  as  ramming 
up  lining  proceeds.  Translated  from  article  in  Giesserei  by  Karl  Crocholl, 
inventor  of  patent. 

CUTTING  TOOLS 

Diamond.  Diamond  Tools  as  Cost  Reducers,  Machy,  (Lond .),  vol.  21,  no.  526,  Oct. 
26,  1922,  pp.  108-111,  7  figs.  Use  of  diamonds  for  cutting  various  materials; 
preparation  of  diamond;  economics  introduced  by  application  as  manufacturing 
tools. 


D 


DAMS 

Spillway  Repair.  Repairing  the  Spillway  to  the  Gibraltar  Dam,  R.  A.  Hill.  Eng. 
News-Rec,  vol.  89,  no.  19,  Nov.  9,  1922,  pp.  798-801,  6  figs.  Unexpected 
floods  in  winter  tore  out  part  of  concrete  spillway.  Details  of  repair  to  water- 
supply  dam  for  Santa  Barbara,  Cal. 

Spillways.  The  Gatum  Spillway,  Panama  Canal,  R.  Z.  Kirkpatrick.  Military 
Engr.,  vol.  14,  no.  77,  Sept.-Oct.  1922,  pp.  295-296,  3  figs.  Design  of  dam, 
spillway  and  sluice  gates;  control  of  water  and  its  use  in  hydroelectric  plant. 

DIES 
Compound.     Combination  Piercing,  Blanking  and  Forming  Dies,  C.  J.  Dorer.     Am. 
Mach.,  vol  57,  no.  17,  Oct.  26,  1922.  pp  649-651,  4  figs.     Construction  and  ope- 
ration of  two  dies  which  replaced  four;  safety  features  taken  care  of;  wearing 
parts  easily  replaced  and  adjusted. 

DIESEL  ENGINES 

Care  and  Maintenance.  The  Care  and  Maintenance  of  Diesel  Engines,  George 
E.  Windeler.  Engineer,  vol.  134,  nos.  3487  and  3488,  Oct.  27  and  Nov.  3, 
1922,  pp.  447-448  and  478^479,  5  figs.  Deals  with  important  points  in  running 
of  engines.     (Abstract.)     Paper  read  before  Diesel  Engim'  Users'  Assn. 

Exhaust-Gas  Utilization.  Recovcrv  of  Heat  from  Diesel-Engine  Exhaust  Gases. 
Mar.  Engr.  and  Naval  Architect,  vol.  45,  no.  541,  Oct.  1922,  pp.  391-392,  2 
figs.  Land  and  marine  installations  contrasted.  System  sdopted  in  oil-tank 
vessels;  service  conditions. 

DRILLING  MACHINES 

Gang.  Gang  Drilling  Machine  Machy.  (Lond),  vol.  21,  no.  526,  Oct.  26,  1922,  op. 
114-117,  8  figs.  Heavy-duty  manufacturing  machine  for  repetition  drilling 
on  articles  required  in  moderately  lame  quantities.  Developed  by  .1.  Arch- 
dale  &  Co..  Birmingham,  England. 

.Multiple-Spindle.  Multiple-spindle  Drilling  Machine.  Machy.  (Lond.).  vol. 
21,  no.  527,  Nov.  2,  L922,  pp.  135-137.  5  figs.     Di  siting 

new  line  of  develo] mt   of  .1.  Arch. laic   &  Co.,  Birmingham,  England,  and 

intended  for  rapidly  drilling  number  of  holes  simultaneously  in  light 

DROP  FORGING 
Industry,  Growth  of.  The  Drop  Forging  Industry,  F.  A.  Ingalls.  Forging  and 
M.  at.  Treating,  vol.  8,  no.  10,  Oct.  1922,  pp  458-462  and  (discussion)  162-464. 
Recounts  growth  ol  industrj  from  technical  and  commercial  viewpoints: 
compares  departmental  and  commercial  forge  shops;  urges  importance  of 
co-operation.   Paper  read  before  Am.  Drop  Forging 

DROP  HAMMERS 
i. :  vting  Cost.    Power  Plant  Cost  of  Operating  Hammers,  B   E.  Waldron,    Forg- 
ing and  Heat  Treating,  vol.  8,  no.   10.  Oct.   1922,  pp.  474-476,   1  tigs.     Causes 
variation  in  Bteam  consumption;  steam  consumption  per  hour  foi  various- 
size  hammers;  basis  of  comparison  foi  Bteam  costs;  laboui  i  id  in  boiler 
riouse  charges.     Papei  read  before    im    I  >top  Forging  Inst. 

DRYING  PLANTS 

Vacuum      New  Vacuum  Drying  Plant      Chem    trade  J 1   1  Chen     Engr.,  vol.  71, 

no.  1847,  Ocl     13,    192      pi        ■  i    fig      Plan!   consists  ol    (1)  ail 

artii  les  to  be  di  ied  an   p 

■  ■ 
tot   t-i   i ■ . i •  ■  during  and  maintaining  vacuum  in  tank 

i  lelas. 
Sampling   Instrument       \    New    tnst  Sampling    Serial   Dual 

i  ,,, ,  nbirnj   and   Georgi    W     Smith      I    -    Bur    ol    Mil 

p|    1922,  3  pp      Describes  apparatus,  di 

ted  i  ther  with  ths  iuid  medium.     It 

■  lust 
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("ll  \  ■       ■  i 

Elei    World,  o      Ll,  1922,  pp    1045- 

'ion 
must 

I  LECT  i:k     I  >  1 : 1  \  I 
Tan*.  .  vol.  25, 

122,  pp    6J8  624    9  figs        Describes  electric  drive  of  two  tan- 
ib  and  other  bj  i  bri  imt  process  showing 
ready  adaptabil  itor. 

ELECT  RIC  1  i  RNACES 
Ajax-Wyatt     The    '  ■•  Shop,   Russell 

I'll  ri.  ]  .  vol.    11,  D  i  1922,  pp.  1021- 

ribi  casting    equipment    and    applica.  ion 

Di  on,  casting  equipment  and  application      Develops  method 

of  bringing  furnace  into  better  electrical  balance.  Investigates  operating 
characteristics  ol  improved  furnace  and  compares  performance  with  that 
of  coal-fired  crucible  I  ui  nace 

Alumim  m-M  i  i  1 wo  New  English  Electric  Furnace,  A  Glynne  Lobley.  Metal 
InduBtrj  \  V  ),  vol.  20,  no.  10,  Oc<  1922,  pp.  386-387,  1  fig.  Describes 
simple  electric  crucible  furnace  for  melting  aluminum. 

Arc,  Regulator  fob  \  New  Regulating-Arrangement  for  Electric  Are  Furnaces 
(Eiue  neue  Iiegelcinrichtung  fur  elektrische  LichtbogenSfen),  E.  Fr.  Russ. 
Gicsserei-Zeitung,  vol.  19,  no.  39,  (let  3.  1922,  pp.  575-577.  3  figs.  Details 
and  useful  possibilities  of  the  Area  electrode  regulator. 

Electrode  Design.  Changes  Design  of  Electrodes,  G.  Vitali.  Foundry,  vol.  50, 
no.  19,  Oct.  1,  1922,  pp.  799-800,  2  figs  New  furnace  in  steel  plant  of  Fiat 
corporation  in  Turin,  Italy  has  sealed  electrodes  to  prevent  oxidation  through 
contact  with  air.  Lower  voltage  employed  for  refining  operation.  Translated 
from  Stahl  u    Eisen 

Steel.  The  Electric  Steel  Furnace  System  "Elektrometali"  (Der  Elektro-Stahlofen 
System  "Elektrometali").  Assar  Grdnwall  and  Felix  Horschitz.  Elektrotech- 
nik  u.  Masehincnbau,  vol.  40,  no.  42,  Oct.  15,  1922,  pp.  485-487,  6  figs.  De- 
scribes new  steel  furnace  developed  by  Grdnwall,  I.mdblad  and  Stalhane  in 
Sweden,  their  electric  equipment  and  operation. 

Use,  Expansion  of.  Use  of  Electric  Furnace  Expands,  John  A.  Mathews.  Iron  Tra- 
de Rev.,  vol.  71,  no.  18,  Nov.  2,  1922,  pp.  1203-1205.  Half  of  world's  furnaces 
in  United  States;  Italy  ranks  second.  Causes  of  expansion.  (Abstract.)  Paper 
presented  before  Am.  Iron  and  Steel  Inst.  See  also  Blast  Furnace  and  Steel 
Plant,  vol.  10,  no.  11,  Nov.  1922,  pp.  542-544. 

ELECTRIC  LOCOMOTIVES 

Design.  Electric  Locomotives,  Vincent  L.  Raven.  Instn.  Mech.  Engrs-Proc, 
no.  4,  June  1922,  pp.  735-774  and  (discussion)  774-781,  19  figs.  Deals  with 
general  questions  of  (1)  requirements  which  locomotive  must  be  designed 
for,  (2)  various  designs  worked  out  to  meet  these  requirements,  and  (3)  advan- 
tages and  disadvantages  of  various  designs.  Deals  with  shunting,  freight  and 
passenger  locomotives. 

Paris-Orleans  Railway,  France.  Paris-Orleans  Railway  Begins  Electrification 
Program,  A.  H.  Candee  and  L.  E.  Lynde.  Ry.  Rev.,  vol.  71,  no.  20,  Nov.  11, 
1922,  pp.  662-663.  Purchase  200  locomotives  from  French  firms  for  initial 
electrification;  dimensions  and  other  particulars  of  electric  locomotives. 

ELECTRIC  POWER 
Service  Costs.  The  Cost  of  Electric  Service,  W.  J.  Greene,  C.  F.  Schoonmaker 
and  C.  B.  Gorton.  Elec.  World,  vol.  80,  no.  17,  Oct.  21,  1922,  pp.  878-880, 
1  fig.  Method  of  analyzing  costs  of  central-station  service  to  consumer  devised 
by  Iowa  Company.  Plan,  based  on  regular  accounting  system,  reduces  book 
accounts  to  unit  consumer,  capacity  and  energy  costs. 

ELECTRIC  RAILWAYS 
Systems.     Report  of  Committee  on  Heavy  Electric  Traction,  Association  of  Railway 
Electrical  Engineers  Thirteenth  Annual  Convention.     Ry.  Elec.  Engr.,  vol. 
13,  no.  10,  Oct.  1922,  pp   333  adn  339.     Gives  tabulation  of  data  relating  to  elec- 
trified systems  of  North  and  South  America. 

ELECTRIC  RAILWAYS,  TRACK 
Rebuilding.  Excavating  Track  in  Chunks  with  a  Derrick,  R.  C.  Ram.  Elec. 
Ry.  .11  ,  vol.  60,  no.  19,  Nov.  4,  1922,  pp.  735-738,  10  figs.  Describes  replacing 
of  solid  concrete  construction  with  steel  ties  and  granite  block  pave- 
ment by  wood-tie  construction  and  sheet-asphalt  pavement  in  Fulton  Street, 
Brooklyn. 

ELECTRIC  TRANSMISSION  LINES 
Calculation.  A  Graphic  Method  for  the  Exact  Solution  of  Transmission  Lines, 
Collis  H.  Holladay.  Am.  Inst.  Elec.  Engrs. —  Jl.,  vol.  41.  no.  11,  Nov.  1922, 
pp.  807-810,  3  lii;s.  Describes  quick  method  of  constructing  vector  diagram 
of  power  line,  from  which  it  is  possible  to  read  directly  voltage,  current,  power 
and  power  factor  at  either  end  of  line 

fhe  Electrical  Design  of  AC.  High  Tension  Transmission  Lines,  H.  H. 
Jeffcott.  Royal  Dublin  Soc,  Bci  Proc,  vol.  17,  nos.  1-10,  Aug.  1922,  pp. 
71-88.  Method  for  calculating  performance  of  high  tension  transmission  lines, 
based  on  direel  ■  \  aluation  by  complex  quantities,  phase  angles  and  magnitudes 
of  various  vector  quantities  have  not  to  be  separately  considered  and  process 
is  almost  entirely  arithmetical^  Method  is  illustrated  in  its  application  to 
three-phase  overhead  transmission  lines  and  may  also  be  applied  to  single- 
phase  worl 
High-Tension.  High-Voltage  Power  ir.ni.ini  ion,  I'  V,  Peek  Am.  Soc.  Civ. 
Proc.  vol.   48,   no    9,    Not      1922,   pp     1766-1780,  8  figs.     Sets  forth 

limit  'I  bj   engineering  difficulties  resulting  from  use  of  high  vol- 

ttion  oi  insulation  regulation,  and  reliability  of  operation. 

Inductive    Interference,     Meanii i    Inductive   Co-ordination,  J.   C.   Damon. 

World,  vol  80,  no.  20,  Nov.  I  I.  1922,  pp.  1037-104  I,  7  figs,  Consideration 
of  conditions  en  in  ered  on  powei  and  telephone  systems  in  actual  operation 
and  suggestions  for  practical  handling  ol  problem  Paper  presented  before 
Pa.   Elec.    \s-n 

El  l.i'l  RIC  V\  I.I  DING,   ARC 
Automatic.   Automate'   Vrc  Welding,  A    K    Weel     \m    Mach.,  vol.  57,  no.  20,  Nov 
;  .'ii.    i   figs      Applications  of  process  at  Gen.  Elec.  Co.'s 
Schenectady    plant;    manufacturing    .solenoid    brake    wheels;    seam    welding; 
tiring  armature  shafts 


[bom       Kxc  •'  Iron,  W    II    Namack.  Am    w,  n  .  vol. 

1  .  '.■  1922,  pp    -17-71  ,  13  la/" 

metallic  arc  well  Ulard   and    Hoi 

welding  Bibliography      Report    of    sub-committee    of    Norl 

\A  ol    \ >■     Wei 

i  ipiii   .  i  -      Eli  eti  ic  Arc  vi  eldii 
Nature  (Paris),  no  2530,  Sepl   30,1922  \,\>  215-220,121  i  lop- 

mi  • 

of  current  u  trie  welding  i 

ELECT  RIC   ■  •  ELDING,  RESIi 
Methods  and  Apparatus.    Resistance  Welding,  A   I.   D<  ;  Mach  .  vol. 

57,  no    l'.i.  \o,    'i    1922,  pp.  721:724,  7  fige      \ ■•  hods  of  welding; 

current  required  for  el  '■•V,  principles  of  apparatus. 

EMPLOYMENT  M  INAGEMENT 

Employment  Bum.'.'       The   I  I   Bureau.      Eng.  Production,  vol.  5,  no. 

108,  Oct.  26,  1922.  pp  388-390,  7  figs.     Consideration  of  its  important  functions. 

ENAMELING 
Cast  Iron.     Wei  Process  Enamels  for  Cast  Iron,  R.  R.  Danielson  and  H   I'   Reinee- 

ker.  Am.  Ceramic  Soc.  Jl.,  vol.  5,  no.  10,  Oct.  1922,  pp.  047-669.  Results 
of  investigations  on  effect  of  varying  composition  and  treatment  on  wet-process 
enamels;  develops  number  of  satisfactory  enamels  and  gives  information  on 
technical  side  of  this  type  of  enameling. 

ENGINEHOUSE8 
Erie  II.  R.  Jersey  City.     Erie  Builds  New  Engine-house  at  Jersey  Citv,  N.J.     Ry. 
Age,  vol    73,  no.  20,  Nov    11.  1922,  pp    877-881,  8  figs.     Old  structure  is  re- 
placed  without    interference   with   locomotive    operations.     Xew   Building   is 
combination  of  radial  type  105-ft.     enginchouse  and  rectangular  building. 

ENGINEERS 
Classification  and  Remuneration.  Report  of  Committee  on  Classification  and 
Remuneration  of  Engineers.  Eng.  Jl.  (Eng.  Inst.  Can),  vol.  5,  no.  11,  Nov. 
1922,  pp.  541-544,  1  fig.  Published  by  authority  of  Council  for  information 
of  members  of  Institute  with  view  to  discussion  and  consideration  by  branches 
regarding  its  adoption  by  Institute. 

EXCAVATORS 
Land  Drainage,  for.  Excavating  Machinery  Used  in  Land  Drainage,  D.  L.  Yar- 
nell.  U.  S.  Dept.  of  Agriculture,  Professional  Paper,  Bui.  No.  300,  1922,  59 
pp.,  31  figs.  Development;  comparison  of  kinds  of  power;  determination  and 
analysis  of  cost  data;  floating  dipper  dredge,  drag-line  scraper  excavator;  dry- 
land dipper  dredge,  wheel  excavator,  hydraulic  dredge,  and  other  machines. 

EXHAUST  STEAM 

Commercial  Value.  Commercial  Value  of  Exhaust  Steam,  Fred  W.  Bosch.  Power 
Plant  Eng.,  vol.  26,  nos.  20  and  21,  Oct.  15  and  Nov.  1,  1922,  pp.  997-999 
and  1047-1048,  3  figs.  Notes  on  exhaust  steam  required  for  feedwater  heating; 
heating  value  of  exhaust  steam  shown  by  indicator  diagrams.  Enlargement 
of  article  by  A.  Langstaff  Johnston,  Jr. 

Utilization.  Utilization  of  Waste  Steam  in  the  Railroad  Shops  at  Cassel  (Anlage 
zur  Verwertung  des  abdampfes  in  der  Eisenbahnhauptwerkstatte  Kassel-Vers- 
chiebebahnhof),  H.  Bartels.  Organ  fur  die  Fortschritte  des  Eisenbahnwesens, 
no.  14,  July  15,  1922,  pp.  205;209,  3  figs.  Discusses  applications  of  waste 
steam  for  heat,  hot  water,  drying,  preheating  feedwater,  etc.,  and  describes 
some   apparatus. 


FACTORIES 

American  Branches  in  Canada.  Branch  Factories  in  Canada,  Earle  W.  Gage. 
Indus.  Management  (N.Y.),  vol.  64,  no.  5,  Nov.  1922,  pp.  305-308  and  31S.  4 
figs.  Why  American  industries  are  crossing  border.  States  that  there  are  1000 
American  branch  factories  operating  in  Canada  at  present  time. 

Layout  and  Equipment.  A  Model  Factory.  Eng.  Rev  ,  vol.  36.  nos  1  and  2.  July 
and  Aug.  1922,  pp.  8-10  and  45,  3  figs.  Describes  Greenford  factory  of  J.  Lyons 
&  Co.  especially  arrangements  in  handling  and  conveying  tea  from  the  barges 
to  the  finished  packages;  short  account  of  boiler  house  and  power  plant. 

FEEDWATER  HEATERS 

Locomotive.  Feed-Water  Heaters  for  Locomotives.  Edouard  Sauvage.  Instn. 
Mech.  Engrs. -l'roc  .  no.  4.  June  1922,  pp.  715-726  and  (discussion)  727-734, 
9  figs.  Discusses  different  types  Davies  and  Metcalfe  injector,  Caille-Potonie, 
Worthington   and    Knorr   heaters.      Advantages   and   suggestions  for  use. 

Test  Code,  AS. ME.  Test  Code  for  Feedwater  Heaters  Mech.  Eng  .  vol.  44, 
no.  11,  Nov.  1912,  pp.  759-760  and  765.  Preliminary  draft  of  seventh  in  series 
of  nineteen  test  coacs  being  formulated  by  A  S  M  B.  committee  on  power 
test  codes 

I'll.  I 

Oil  and  Fuel.  Points  to  Remember  in  Designing  Oil  and  Fuel  Filters.  J  B  Ferguson. 
Automotive  Industries,  vol,  !7.  no.  17,  Oct  26,  1922.  pp,  B18-820,  4  figs. 
Fundamentals  underlying  logical  design  of  filtering  systems. 

FILTER  PLANTS 
Hydrooen-Ion  CONCENTRATION  Relation  of  Hydrogen-Ion  Concentration  to  Filter- 
riant  Operation.  William  D.  Hatfield.  Jl.  Indus,  and  Eng  Chetn  .  vol.  14, 
i„,  ii.  \,,\  1922,  pp.  1038-1040.  Weount  of  work  undertaken  to  find percent- 
age value  tit  which  best  results  in  coagulation,  sedimentation,  and  filtration 
were  obtained  undei  conditions  oi  operation  of  Highland  Park.  Mich.,  filtration 

plant. 

1  [LTERS,  SAND 

Am  Binding  of  Rapid.    An  Experience  with  Air-Binding  of  Rapid  Filters.  William 
D    Hatfield      Eng     News-Reo.,  vol    89.  no.   19,   Nov.  9     1922,  pp    75 
\\  ater  supersaturated  at  leaking  pump  glands'gave  up!2600  ga.  of  air  in  filters 
at  Highland  Park,  Mich. 
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FIRE  PREVENTION 
Equipment.     The  Chicago  Fire  of  March   15,   1922,  W.   D.  Matthews.     Nat.   Fire 
Protection  Assn.,  vol.  16,  no.  1,  July  1922,  pp.  19-4S,  18  figs.     Details  of  con- 
struction  of   Burlington   and   other  buildings,   their  fire  fighting  equipment, 
sprinklers,  etc.,  and  damage  done  by  fire. 

FIRECLAY 
Manufacture.     Fireclay  Refractories,  Alan  G.  Wikoff.     Chem.  and  Met.  Eng.,  vol. 
27,   no.   20,   Nov.    15,    1922,   pp.   969-971,   6  figs.     Outline  of  manufacturing 
operations  at  Laelcde-Christy  Clay  Products  Co.,  St.  Louis. 

FLOATING  DOCKS 
8,000-Ton.     Eight    Thousand-Ton    Floating    Dock.     Shipbldg.    and    Shipg.    Rec, 
vol.  20,  no.   18,  Nov.  2,   1922,  p.  516,  3  figs,  on  pp.  518-519.     Double-sided 
self-docking  type  dock  under  construction  at  Burgerhout's  Eng.  and  Shipbldg 
Wks.,  Rotterdam,  for  "Tandjong  Priok"  Drydock  Co.,  Singapore. 

FLUE-GAS  ANALYSIS 
CO,  Content.  The  Carbonic-Acid  Content  of  Flue  Gas,  Hourly  Steam  Output 
and  Boiler  Efficiency  (RauchgaskohlensSuregehalt,  Stundenleistung  und 
Wirkungsgrad) ,  .1.  Hudler.  Feuerungsteehnik,  vol.  11,  no.  1,  Oct.  1,  1922,  pp. 
1-4,  3  figs.  It  is  shown  that  chimney  loss  is  reduced  throught  increase  of 
COj  content  of  flue  gas  with  unvarying  hourly  output,  not  only  beacuse  of  low 
flue-gas  volume,  but  also  because  of  low  discharge  temperature,  and  this  is 
true  to  greater  extent  with  water-rich  than  with  dry  fuels. 

FLYWHEELS 

Calculation.  Error  Due  to  Neglecting  Electrical  Forces  in  Calculating  Flywheels 
for  Reciprocating  Machinery  Driven  by  Synchronous  Motors,  A.  R.  Stevenson, 
Jr.  Gen.  Elec.  Rev.,  vol.  25,  no.  11,  Nov.  1922,  pp.  690-699,  5  figs.  Discusses 
and  illustrates  correct  method  of  flywheel  calculation  and  verifies  results  by  ac- 
tual  tests. 

Safety  Regulations.  Flywheel  Explosions  and  Their  Prevention.  Universal 
Engr.,  vol.  36,  no.  4,  Oct.  1922,  pp.  30-31.  Computation  of  stresses  and 
suggestions  for  flywheel  regulations  on  lines  of  boiler  regulations;  maximum 
speed  for  solid,  link-jointed,  flange-jointed  and  other  cast-iron  flywheels. 

FORGE  SHOPS 
Heavy    Forcings.     Forge   Shop   Has   New   Provisions   for   Operating   Economies, 
Herbert  R.  Simonds.     Iron  Trade  Rev.,  vol.  71,  no.  20,  Nov.   16,  1922,  pp. 
1347-1350,  7  figs.     Review  of  operating  features  of  plant  of  Kropp  Forge  Co., 
Chicago,  giving  outline  of  modern  practice  in  forging  billets  and  blooms. 

FORGING 
Drop  Hammers.     Application  of  Board  Drop  Hammers,  H.  Terhune.     Forging  and 
Heat  Treating,  vol.   8,   no.    10,   Oct.    1922,  pp.   479-481.     Should  be  limited 
to  work  requiring  but  little  blocking  or  breaking  down;  the  power  requirements 
will  be  from  one-fifth  to  three-fifths  that  of  steam  drop  hammer. 

FOUNDATIONS 

Buildings.  A  Method  of  Erecting  Foundations  and  Building  Simultaneously,  A.  E. 
Wynn.  Concrete  and  Constructional  Eng.,  vol.  17,  no.  10,  Oct.  1922,  pp. 
639-644,  6  figs.  Discusses  method  of  foundations  by  "protest"  concrete  piles 
and  its  advantages  for  heavy  buildings  on  bad  foundation  soils. 

The  New  Standard  Oil  Building,  Ralph  W.  Chambers.  Am.  Architect 
and  Architectural  Rev.,  vol.  122,  no.  2403,  Sept.  27,  1922,  pp.  282-292,  19 
figs.  Describes  foundation  difficulties  encountered  in  erection  of  modern  tall 
building  in  New  York  City  and  of  means  taken  to  protect  rights  of  adjacent 
ownership. 

Reconstruction  Under  Building.  Putting  New  Foundations  Under  an  Occupied 
Building.  Eng.  News-Rec,  vol.  89,  no.  18,  Nov.  2,  1922,  pp.  750-752.  4  figs. 
Reconstruction  of  foundations  of  Chicago  theatre  and  office  building  without 
interrupting  occupation  of  either  portion  of  structure.  Work  done  in  sections; 
economical  combination  of  deep  pies  and  surface  footings  for  heavy  and  light 
loading. 

FOUNDRIES 

Alloy-Stf.ki..  A  Modern  Alloy  Steel  Foundry.  Iron  and  Steel  of  (  ;in:ida,  Mil.  5, 
no.  10,  Oct.  1922,  pp.  176-178,  2  figs.  Describes  plant  of  Hull  Iron  and  Steel 
Foundries,  Ltd.,  for  plain  carbon  uteris,  manganese,  chrome-nickel,  chromc- 
vanadium  and  other  alloy  steels  and  its  equipment.  See  also  Can,  Min.  Jl., 
vol.  43,  no.  41,  Oct.  13,  1922,  pp.  690-692 

FREQUENCY  <  II  ANGERS 
Types.     The  Operation  of  Frequency  Changers,  L.  M.  Smith,      Wn  [ron  and  Steel 
Elec.   Knurs  .  vol.    I.  no.  10,  Oct.  1922,  pp.  701-719.  6  figs.     Discusses  general 
features  and  different  types  of  frequency  chai 

FUELS 
Hogged.     I  Fuel  1  sed  Instead  of  Oil  in  Portland  Dredges.     Eng    News  R 

vol.  89,  no.  19.  Nov    9.  1922,  p   796,  I  fig      Four  dredges  on  Columbia  River, 

Portland.  Ore.,  find  it  more  economical  to  burn  mill  n  fi 
Utilization.     Seventh  Reporl  ol  the  Commission  Eoi  I  tilizati I   Fuel 

r.-i  j  >|  >,  ,r  t  de  la  Corns  des  combustibl  Civil,  vol. 

M.tii,    15,  Oc1    7,  1922,  pp.  322-325.     Di   cril       operation    at  establish] 

of  1 1  • .  1 1 1  <'  r  r , ,  j  1 1  and  utilization  of  fuel  and  Frencl nit  ions 

interest)  d  in  co  fuel 

See  also  Coo  Coal. 

I  i  i;\  \(  i  3,  B(  di  i  i; 

Operation,     Boili  r    I   u  na<  -        [>      I liel  Eladiguei 

Industrii  Hi  r,  8,  9,  11  and  I  I  Oct 

1922,   pp    213  (rates 

and  mecl  eom- 

■  ipn  by  mixing  fu  ty  of  <  oml  n 

mentions  ot  gre  d  pul- 

i  arisen; 

dang,  r  oi  ilverized  coal;  convey i  Dg  ol  | 

it. 
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FURNACES,  FORGING 
Construction.  Forging  Furnace  Construction,  H.  Johnson.  Forging  and  Heat 
Treating,  vol.  8,  no.  10,  Oct.  1922,  pp.  477-479.  Results  of  tests  emphasizing 
necessity  of  sufficient  combustion  space  and  value  of  insulating  brick;  rever- 
beratqry  flame,  proper  oil  temperature  and  atomization  important;  sufficient 
free  air  to  complete  combustion  is  vital.  Paper  read  before  Am.  drop  Forging 
Inst. 

FURNACES,  INDUSTRIAL 

Temperature  Control.  Automatic  Electric  Temperature-Regulating  System  for 
Furnaces,  I.  William  Chubb.  Am.  Maeh.,  vol.  57,  no.  18,  Nov.  2,  1922,  pp. 
685-686,  3  figs.  Describes  system  employed  by  Adolphe  Saurer,  Switzerland, 
which  automatically  controls  temperature  of  furnaces  by  varying  position  of 
damper;  fuel  consumption  is  said  to  be  minimized. 

FURNACES,  METALLURGICAL 

Enriched  Air.  Effect  of.  The  Metallurgical  Aspect  of  the  Production  of  Cold, 
Cosmo  Johns.  Engineering,  vol.  141,  no.  2965,  Oct.  27,  1922,  p.  524.  Points 
out  that  oxygen  enrichment  of  air  would  alter  conditions  under  which  metallur- 
gical operations  depending  upon  oxidation  of  some  fuel  (carbon,  silicon,  phos- 
phorus and  sulphur)  are  carried  out.  Contribution  to  discussion  on  Generation 
and  Utilization  of  Cold  held  by  Faraday  Coc.  and  Brit.  Cold  Storage  and  Ice 
Assn. 

Liquid  Fuel  in.  Liquid  Fuel  in  Metallurgical  Furnaces,  R.  C.  Helm.  Iron  Age 
vol.  110,  no.  18,  Nov.  2,  1922,  pp.  1137-1139,  4  figs.  Handling  and  burning  tar 
and  fuel  oil;  use  in  open-hearth  and  in  heat  treating  wire.  (Abstract.)  Paper 
read  before  Am.  Iron  and  Steel  Inst.  See  also  Iron  Trade  Rev.,  vol  71,  no  19 
Nov.   9,   1922.  pp.   1281-1283,  8  figs. 

Use  of  Liquid  Fuel  in  Metallurgical  Furnaces,  R.  C.  Helm.  Blast  Fur- 
nace and  Steel  Plant,  vol.  10,  no.  11,  Nov.  1922,  pp.  549-555,  14  figs.  Success 
in  using  this  type  of  fuel  depends  on  furnace  design,  proper  methods  for  its 
distribution  to  furnace,  and  on  burners  which  will  atomize  fuel  so  thermal  value 
is  utilized.     Paper  read  before  Am.  Iron  and  Steel  Inst. 


GAGES 
Pressure,  Piezo-Elf.ctric.     A  Piezo-Electric  Method  for  the  Instantaneous  Mea- 
surement of  High  Pressures,  J.  C.  Kareher.     U.  S.  Bur.  of  Standards  Sci.  Papers, 
vol.  18,  no.  445,  Aug.  4,  1922,  pp.  257-264,  1  fig.     Describes  construction  of  pres- 
sure gage  and  recording  galvanometer. 

GAS  PRODUCERS 

Mechanical  Non-Revolving.  Modifies  Gas  Producer  Design.  Iron  Trade  Rev  , 
vol.  71,  no.  20,  Nov.  16,  1922,  pp.  1351-1354,  4  figs.  Describes  new  type  of  me- 
chanical gas  producer,  embodying  water-sealed  ash  pan  and  other  features, 
patented  by  F.  H.  Treat,  Cleveland;  is  stationary  or  non-revolving  type 

Suction  Waste-Wood.  Power  Can  Be  Obtained  From  Refuse,  F.  Johnstone-Taylor 
Power  House,  vol.  15,  no.  20,  Oct.  20,  1922,  pp.  31-33,  1  fig.  Describes  arrange- 
ment of  suction  gas  plant,  generator,  scrubbers  and  gas  engine  which  consumes 
power. 

GAS  TURBINES 

Application.  The  Future  of  the  Internal-Combustion  Turbine  (La  turbine  a  com- 
bustion interne;  son  avenir),  Marcel  de  Coninck.  Usine,  vol.  31,  no.  42, 
Oct.  21,  1922,  p.  27.  Possibility  of  using  a  hot-air  turbine  for  propulsion  of 
automobiles,  ships,  airplanes,  etc. 

GASOLINE 

Gum-Forming  Constituents.  Gum-Forming  Constituents  in  Gasoline,  N.  A.  C 
Smith  and  M.  B.  Cooke.  U.  S.  Bur.  of  Mines  Reports  of  Investigations,  no. 
2394,  Sept.  1922.  12  pp.  New  and  convenient  method  is  developed  for  deter- 
mining "gum"  in  gasoline  Study  of  cums  and  their  formation  leads  to  con- 
clusion that  they  polymerized  aldehydes,  probably  formed  by  oxidation  of  ole- 
fins,  etc. 

GEAR  CUTTIXc; 

Bevel  Gears.  Cutting  Spiral  Type  Bevel  Gears,  Franklin  D.  Jones  Machy 
(N.V.i.  vol  29,  no.  3,  Nov,  1922,  pp.  204-210,  8  figs.  Principles  of  spiral 
bevel  gear  cutting;  operation  and  adjustment  of  generators  designed  for 
cutting  gears  of  different  sizes. 

GEARS 
Automobile,  Errors  in.     Production  Errors  in  Gears.     Automotive  Industries  vol. 

47,  no.  18,  Nov    2,  1922,  pp   869-873,  II  figs.     Geai  i i  trouble 

found  m  hardening  process,  cutting  machines  ami  in  some  cuttei   .  n  it  hods 

of  cheeking  gears  in  production, 
\i  iiim.hhi  i  .  Noises  i\      Some  Causes  ol  Gear  rooth  Errors  and   linn  Detection, 

S    I     Herrmann      Spc    Automotive  Engre.  Jl  .  vol.  11,  no   5,  \n. 

:''i  397,   it   figs      Discusses  different   geai    ives  i  i<fects 

thai  causi  noise,  and  describes  del  ii  <  im  i  nei  I  ing  tooth     i  >  ing    ilsoi 

for  analyzing  tooth  forms  that  product   i 
Bevel.     The  Continui  i  ition  of  Spiral  Bevel  (  rears    I  ttit      Eng 

Production,  vol    6.  no    106,  Oct.  12,  1922    pp    141  Consideration 

oi  factors  im  ol 
Emctcmc.     Epicyclii   Geai       ii     Geai   Ratio  Diagram    I'    Ci  Engineering 

vol    II).  no    -in.:.,  urt    27,  1922,  p    .Ml.   r,,  im  which  is 

■ lete  generalil 

bring  under  intuition  the  propi  i  graphi- 
cal                                 i'  Qdi  also  to  rotal 

Capaciti       Wei  aanii  al    Tra  ■  •      I'orrest 

I     |  i  •    ion.  i       Machj      N.i  1922, 

PP    -'"'  -'":;-  '  iring! 

0  I.  -  ii    i I.       Mech   Engr  ,  vol    1 1.  do   i  i 

1  lemi  m  ii\  featuri  night 
out  Mini  applii  d                                                                                               peg  ,, 

iwn.     \utli.u 
not   considered 
ii.  in   -ii  i  Mm  in      Strength  of  Internal  Spur  Gear  Fi  Hod 

\1m.I,\      l  ..ml  i.  vol   21, no  ."..'.'■.  ii.  i    19,1922.  pp   84-8( 
■  .f  improved   method  for  determining  strength  i  governing 

tnula  to  internal 
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GOLD  Mini  I  l  RCfi 

Ctanidi     Mhi-      The    Ni»  Ceorgc 

J.  Yi  '  ii    Press,  vol    l  l  i.  do   20,  v.-     I  i.  1922,  pp,  846- 

nide  mill  built  in  w  esti  n  ermanenl    toel 

and  concreti    construction,     Method  ol   treatment;  ore  receiving  mid  coarse 

crushing;  fine  grinding  and  cono  ical  installation;  features  of 

GOLD   MINES 
Comstim-k,   \i\      Geologyi  Mining  and   Metallurgy  of  the  New  Comatock,  Min. 

and  Metallurgy,  no    191,  Nov.  1922,  pp    39  19,    •  Bgi    I  on  p    16.     Contains 

following  papers;  Resume  ol  Geology  ol   1  nited  Comstoek  Minos,  Wilbur  H. 
nt      Proposed    Mining    Methods   of   United   Comstoek   Mines  Company, 

Johl  ii;  Design  .'11111  Construction  ol  I  nited  Comstock  Mills,  Walter 

L,  Reid;  United  Comstock  Metallurgy,   \    1    v7einig, 
Ontario.     New   Plant  of  Northern  Ontario  Gold   Mine  Possesses  Unique  Features, 

F.  A   McLean.     Can   Min  Jl.,  vol.  43,  no.  41,  Oot.  13, 1922,  pp.  693-694,  3  figs. 

Describes  equipment  furnished  by  fngersoU-Rand  Co.  consisting:  of  4  drill  air 

compressor  driven  by  two  stroke  oil  engine  and  reversing  air  hoist  of  capacity 

of  4000  lb. 


H 


NiAi.ini  I  u.i  -  Proposed  1 .",' 1 11  1  1  l(|.  Development  at  Niagara  Fail-  Powet, 
vol   56,  no   17.  Del   24,  1922,  w  I  figs     Project  proposed  by  Amer- 

ican Super-Power  Corp.,  Buffalo,  N  V  .  plans  development  ol  150,000  hp., 
taking  water  through  oanaJ  from  J  mj  above  falls  ait*i  discharging  it  into 
lowei  gorgi  near  Lewiston  under  effectivi  head  of  301  ft.;  also  includes  building 
4-circuit  transmission  line  from  power  bouse  to  metropolitan  district  of  New 
York  City,  distance  of  816  mi. 

HYDROELECTRIC  PLANTS 

Aiiuiiii  River,  Can.  Hydro-Electric  Development  on  the  tbitibi  River,  James 
Dirk  Can  Engr.,  vol  43,  no  19.  N01  7,  1922,  pp  509-513.  9  figs  Descrip- 
tion of  24,000-hp  development  at  Twin  Palls,  Out.  for  Abitibi  Power  and 
Paper  Co.,  concrete  gravity-type  dam  85  ft  high;  earth  dam  950  ft  long; 
reinforced-concrete  power  house;  Westinghou*  gi  neratort  and  Morris  turbines. 

Automatic.  Automatic  riant  Replaces  (able  Drive.  Ralph  Ii  Purinton.  Elec. 
World,  vol  80,  no.  19,  .Nov.  ),  1922,  pp  977-979,  ;  is  of  installation 

of  automatic  iiydroi  lectric  generating  plant  at  Fairbury,  Neb 

Sites.  Aspects  of  Study  and  Selection  of  Water-Power  Sites,  William  T.  Taylor. 
Elec.  Rev.,  vol.  91,  no.  2341,  Oct.  ii,  1922,  pp  474-476  Discusses  water  re- 
sources, records  of  run-off,  storage,  dam,  tunneling  and  other  facts  to  be 
considered  in  survey. 


HANDLING   MATERIALS 

Continuous  Package  Elevators.  What  It  Pays  to  Know  About  Material  Hand- 
ling, W.  T.  Spivey.  Factory,  vol.  29,  no  5,  Nov.  1922,  pp.  529-531,  572,  574, 
576  and  578,  9  figs.  Tells  how  continuous  package  elevators  can  be  fitted  into 
general   material-handling  plan,   thereby   effecting  economies. 

Factory.  Handling  Materials  Economically,  II.  A.  Hildcbrant.  Iron  Trade  Rev., 
vol.  71,  no  16,  Oct.  19,  1922,  pp.  1069-1071,  3  figs.  Eastern  grinding-wheel 
manufacturer  uses  special  trucks  and  conveyors  for  transporting  abrasives  and 
wheels;  simple  method  of  carrying  work  through  shop;  method  of  storage  pre- 
vents damage  to  finished  product 

Finished    Products.     Handling   the    Finished    Products   of    Industry,    Graham   L. 
Montgomery.     Chem.  and  Met.  Eng.,  vol.  27,  no.  17,  Oct.  25,  1922,  pp.  824- 
826.     How  to  study  existing  handling  systems;  where  to  seek  decrease  in  non- 
productive   labour;    studying    flowsheets    to    reduce    non-productive    labour, 
-ted  procedure  in  layout  of  new  systems. 

Iron  Ore.  Carrying  Iron  Ore  to  Ford  Furnaces,  A.  J.  Hain.  Iron  Trade  Rev.,  vol. 
71,  no.  17,'Oct.  26.  1922,  pp.  1121-1123,  3  figs.  Ore  is  taken  from  lake  vessels 
in  Detroit  River,  dumped  into  hoppers,  fed  onto  belt  conveyor  and  into  small 
barges  for  shipment  up  River  Rouge.  Describes  mechanical  equipment  in 
use. 

HARBOR  IMPROVEMENT 

Buenos  Aires.  Port  Improvements  of  Buenos  Aires.  Eng.  World,  vol.  21,  no.  5, 
Nov.  1922,  pp.  313-317,  9  figs.  Details  of  scheme  adopted  for  extensions 
to  northerly  end  of  existing  docks;  undertaking  includes  ante-port  of  about  82 
acres  and  four  large  docks. 

HARBOURS 
Waste  Fuel-Oil  Control.     The  Control  of  Waste  Fuel  Oil  in  Harbours,  Bancroft 
Hill.     World  Ports,  vol.   10,  no.   12,  Oct.   1922,  pp.   102-107  and  (discussion) 
107-111.     Results  of  author's  experience  in  Baltimore  harbour. 

HEAT  TRANSMISSION 
Thermal-Conducti\tity  Values.     Transfer  of  Heat,  Terrell  Croft.     Combustion, 
vol.  7,  no.  5.  Nov.  1922,  pp.  277-281,  9  figs.     Examples  of  thermal-conductivity 
values  are  given  in  tabular  form  for  various  metals,  heat-insulating  materials, 
liquids  and  gases.     Portion  of  author's  forthcoming  book,  Practical  Heat. 

HEATING  AND  VENTILATION 
Humidifying  Plants.  The  Humidification  of  Air  (Luftbefeuchtung),  H.  Korting. 
Zcit.  des  Vereines  deutscher  Ingenieure,  vol.  66,  no.  42,  Oct.  21,  1922,  pp. 
1000-1001,  (i  figs.  Points  out  advantages  of  local  over  central  humidification, 
in  "textile  mills,  distinction  between  pressure-water  and  pressure-air  humidi- 
fication, and  describes  working  process  of  local  pressure-air  plant. 

HEATING,  ELECTRIC 
Ironless   Induction.     Electric     Heating  by   Ironless   Induction,   E.   F.   Northrup. 
Gen     Elec    Rev.,  vol.  25,  no.   11,  Nov.   1922,  pp.  656-666,  2  figs.     Principles 
which   apply  in   heating  inductance  with  currents  of  frequencies  sufficiently 
high  to  make  use  of  iron  unnecessary  for  increasing  magnetic  induction. 

HEATING,  STEAM 
France.     Central  Heating  (Le  chaufTage  central).     Journal  des  Usines  a  Gaz,  vol. 
46,  no.  20,  Oct.  20,  1922,  pp.  312-316,  3  figs.      Discusses  boilers  of  various  types, 
including  magazine  boilers,  anthracites  and  coke,  firing  and  combustion. 

HOUSING 
Progress  in.      Housing.      Monthly   Labor  Rev   ,  vol.    15.  no.  4,  Oct.   1922,  pp.   113- 
158.     Building  permits  in  principal  cities,  January  to  June.  1922.     Work  of 
New   ^  ,>rk   Building  Congress.     Housing  situation  in  Philadelphia.     Progress 
of    housing    programme    ill    England. 

HYDRAULICS 
Chart  Solution   of  Formulas.     Chart   Solution   of   Hydraulic   Formulas.   J.   B. 
i.  vol.  58,  no.  20,  Nov    II,  1922,  pp    768-770,  3  figs.     Presents 
charts  for  calculating  speed  of  turbine  runner  and  for  determining  rise  of  pressure 
in  hydraulic  system  resulting  from  retardation  of  water's  velocity. 

HYDROELECTRIC  DEVELOPMENTS 
JS'ew    YORl  '  '     Tendencies    of    Wal.r  l'i  m.r     Development     in     \cw 

York  State,  John  P.  Bogan       Vm   Soc.  Civ    Engrs.-Proc,  vol.  48,  no.  9,  Nov. 
1922,  pp    1741-1'  Di   cribes  present  developments  on  interior  or 

int.  i  and  tendencies  of  power  developments  on  thi 

Xi.«-   Z  ial    \  pect    "i    Watei   Power  Developments  in  New 

Zealand,  P.  T.  M.  Kia*  ad  Jl.  Sci    ind  Technology,  vol.  5,  no.  4, 

Si  i>t     I'.il'2,  pp.  210  era!  objections  to  supplj   from  small  stations; 

coin,     i               ith   Canadian   conditions:   probable   load;  proposals.     Reply  ;  o 
papei  '■     '    M '   >re  in  same  jl.  vol.  5,  no.  2. 


INDUSTRIAL  MANAGEMENT      . 

Committee  Work.  Committee  Work  in  Management,  R.  J.  Baker.  Indus.  Man- 
agement (N.Y.),  vol.  64.  no.  5,  Nov  1922,  pp.  263-264.  What  committees 
are,  why  they  exist  and  how  they  function.  Deals  with  staff  committees 
acting  in  advisory  capacities 

Depression  Periods.  Scientific  Management  During  Times  of  Depression,  Richard 
A.  Feiss.     Taylor  Soc.  Bui.,  vol.  7,  no.  4,  Aug.  1922,  pp.  126-128.     Advantages. 

Economics.  Study  of  Economics  as  a  Need  in  Industry.  Iron  Age,  vol.  110,  no. 
17,  Oct.  26,  1922,  pp.  1086-1089.  Value  to  management;  selection  employees; 
labor  relations;  cost  reducing;  material  handling,  Outline  of  papers  presented 
at  Soc.  Indus.   Engrs. 

Overhead  Costs.  The  Puzzle  of  the  Overhead,  W.  L.  Churchill.  Management 
Eng.,  vol.  3.  no.  5,  Nov.  1922,  pp.  257-259.  Discusses  overhead  in  connection 
with  reduction  of  costs. 

Price  Analysis.  Price  Changes.  Joseph  E.  Pogue.  Management  Eng.,  vol.  3,  no. 
5,  Nov.  1922,  pp.  267-272.  7  figs.  Studies  which  help  purchasing  agent.  Pur- 
pose of  price  investigation  is  properly  to  sample  mi  •  available, 
concentrate  them  into  series  of  workable  figures,  and  submit  figures  to  quantita- 
tive analysis  by  means  of  graphic  chart. 

Production  Methods.     Modern  Production  and  Costing  Methods  in  Locomotive 
Shops,  A.  E.  Howell.     Ry.  Engr.,  vol.  43.  no.  513.  Oct.  1922,  pp.  377-::- 
figs.    Outline  of  general  scheme  of  organization  which  can  be  modified  and  adapt- 
ed to  suit  most  manufacturing  plants.      (Abstract.)      Paper  read  before  Instn. 
Locomotive   Engrs. 

Routing.  Combination  Routing,  D.  J.  Walsh,  Jr.  Tavlor  Soc.  Bui.,  vol.  7,  no.  4, 
Aug.  1922,  pp.  131-134  and  (discussion)  134-141,  1  fig.  To  meet  problem 
of  small  quantities  and  short  operations. 

Tool  and  Supply  Control.  The  Control  of  Operating  Tool  and  Supply  Cost,  F.  A. 
Mance.  Soc.  Automotive  Engrs  Jl.,  vol.  11.  no.  5.  Nov.  1922.  pp.  407-408. 
By  alloting  to  each  department  precise  amounts  of  tools  and  supplies  to  be  used 
for  each  operation,  a  control  is  established  throughout  factory  that  must  accord 
with  number  of  cars  built.  Over  period  of  4  years  in  plant  cited,  system  has, 
shown  decrease  in  cost  of  renewals  of  71  per  cent. 
See  also  Time  Stwfy. 

INDUSTRIAL  ORGANIZATION 

Departmental.  Departmcnta  Organization.  Lee  II  Mandeville  and  R.  F.  Gale. 
Assn.  Iron  and  Steel  Elec.  Engrs.,  vol.  4,  no.  10,  Oct.  1922.  pp.  725-737,  3  figs. 
First  article  contains  brief  description  in  connection  with  three  different  organ- 
izations. Second  article  describes  operating  department  in  manufacturing 
steel  plant,  employing  2500  to  3000  men. 

Training  for  Administration.  Training  for  Administration  in  Industry,  H.  Rial! 
Sankey.     Indus.  Management   (Lond  I,  vol  I     10,  1922,  pp.  215- 

216.  Author  emphasizes  importance  of  recognizing  administration  as  one  of 
four  factors  in   industry,   and   necessity    of   establishing   adequate   means  for 

F roper  education  and  training  of  its  peisonnel.     (Abstract.)     Address  before 
nstn.    Indus.    Administration. 

INSULATORS,  HE  \T 

Heat-Transmission  Calculation.  Heat  Insulation  (Varmeisolering,)  E.  Suen- 
son.  Teknisk  Tedsskrift,  vol.  46,  nos.  35  and  37,  Aug.  30  and  Sept.  13.  1922, 
pp.  137-144  and  145-152.  12  figs.  Aug.  30:  Propogation  and  transmission 
of  heat;  table  of  heat-transmission  coefficient  of  various  materials.  Sept. 
13:  Heat  radiation,  air  spaces,  Rietschels  and  other  methods  for  calculation; 
examples. 

Iron- 
Phosphorus  FORM  LTIONB  in.    Phosphorus  Formations  in  Iron.  J.  W.  Bolton.   Foundry, 
vol.    50,    no.     19,  Oct.   1,    1922,  pp     787-791,    2.S    tigs.      Micrographs   indicate 
existence  of  phosphorus:  rich  alloys  i:i  gray  iron:  theories  on  effects  of  phosphorus 
network  are  contradicted  and  new  ideas  submitted;  etehing  methods  outlined. 

IRON  AND  STEEL 

Analyses.     Suggests  Analyses  of  Inm  and  Steel,  Paul  V.  Kline.     Iron  Trad 

vol.  71,  no  17.  Oct.  26,  1922.  p.  1124.  Describes  methods  for  determination 
of  quantity  of  phosphorus  and  manganese  in  iron  and  steel,  found  by  author 
to  be  short   and  to  give  accurate  results. 

INTERNAL-COMB1  STION   ENGIN 

Electric  Motors,  \-  steam  <;as  Electricity  Oil  fDampI  Gas— ElektrisitU 
— Oel),  Constantin  Redsich.  Wfinne-  u.  Kalte-Technik,  vol.  24,  no.  IS, 
Sept.  15,  1922.  pp.  209-211.  A  technical  comparison,  showing  economic 
advantages  of  internal-combustion  engines  a-  small  power  plants. 

also  Airplane  Engines,  Automobile  Engines;  Distal  Engines;  Oil  Engines; 
Semi-Diesel  Engines. 
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KEYWAYS 

Plates,  Manufacture  of.  The  Operating  Scope  of  the  Eccentric  Press  and  Slot 
Stamping  Machine  in  the  Manufacture  of  Keyway  Plates  (Arbeitsbereich  der 
Exzenterprcsse  und  der  Nutenstanzmaschine  bci  der  Herstellung  der  Nuten- 
bleche),  F.  Bluhm.  Maschinenbau  (Betrieb),  vol.  1,  no.  12-13,  Sept.  23,  pp. 
750-753,  14  figs.  Comparison  of  methods  of  making  keyway  plates  by  use 
of  stamping  machines  of  modern  design  and  by  use  of  eccentric  presses  taking 
different  plate  sizes  into  consideration. 


LABOR 
Hours  of  Work.     Union  Scale  of  Wages  and  Hours  of  Labor,  May  15,  1921.     U.S. 

Bur.  of  Labor  Statistics,  no.  302,  Aug.  1922,  219  pp. 

Working  Hours,  Engineer,  vol.  134,  nos.  3484  and  3485,  Oct.  6  and  13,  1922, 

pp.  363-364  and  377-379.     Abstracts  of  report  of  special  committee  set  up  to 

study  question  of  hours  of  work  and  other  subject. 
Three-Shift  System.     The   Three-Shift   Svstem   in   the   Iron   and   Steel   Industry. 

Colliery  Guardian,  vol.   124,  no.  3227,  Nov.  3,   1922,  p.   1087.     Summary  of 

results  of  inquiry  conducted  by  Int.  Labor  Office,  Geneva,  abstracted  from 

Int.  Labor  Rev.,  Oct. 

LABOR  TURNOVER 
Reduction.     Reducing  Turnover  in  Seasonal  Industries,  H.  S.  Gilbertson.     Man- 
agement Eng.,  vol.  3,  no.  5,  Nov.  1922,  pp.  286-288,  2  figs.     Outlines  plan  which 
removes  incentive   on  part  of  employer  to  overman  establishment. 

LABORATORIES 

Research.  The  Research  Laboratory  and  Its  War  on  Waste,  Fred  Grotts.  Indus. 
Management  (N.Y.),  vol.  04,  no.  5,  Nov.  1922,  pp.  309-314  and  317,  3  figs. 
Specific  organization,  procedure  and  suggestions.  Notes  on  how  to  conduct 
plant  survey;  how  to  design  for  standardization  of  component  materials; 
proper  application  of  various  product  steels;  waste  reclamation;  lubricating 
oils  and  their  use  as  fuel  oil. 

LATHES 

Automatic.  Automatic  Production  in  a  Locomotive  Works.  Can.  Machy.,  vol.  28, 
no.  16,  Oct.  19,  1922,  pp.  17-20,  15  figs.  Discusses  auto  lathe  and  its  operation: 
operations  on  piston  rod  plants,  valve  heads,  bull  rings,  etc. 

Railway-Wheel.  Railway  Wheel  Lathe  Practice.  Rv.  Gaz.,  vol.  37,  no.  19,  Nov. 
10,  1922.  pp.  583  and  588,  1  fig.  Tests  on  new  48-in.  lathe  in  Cowlairs  Works 
North  British  Ry. 

Types.  Modern  Machine  Tools  (Les  Maehines-Outils  modernes),  A.  Catherine. 
Outillage,  vol.  6,  nos.  23,  32,  34,  36,  38,  41  and  42,  June  10,  Aug.  12,  26,  Sept. 
9,  23,  Oct.  14  and  21,  1922,  pp.  750-751,  995-997,  1150-1152,  1198-1200,  1259- 
1262,  1400-1402  and  1433-1435,  62  figs.  Discusses  power  and  precision  of 
modern  machine  tools,  precision  being  a  function  of  power.  Packing-off  lathes 
of  Smith  &  Coventry,  Ontario,  and  French  types;  lathes  for  railway  locomotive 
wheels  and  tires:  machine  tools  used  in  manufacture  of  rolling  stock,  including 
presses,  cylinder  boring  and  grinding  machines,  etc.;  tapping  machines;  sliding 
lathes  of  French  construction,  and  other  types  of  lathes;  lathe  attachments. 

LIGHTING 
Street.     The   Development   of   Street    Lighting   in    1922.     Am.   City,    vol     27,   no. 
5,  Nov.  1922,  pp.  411-415,  7  figs.     Report  of  Committee  on  Street  Lighting, 
Am.   Soc.   for   Mun.    Improvements,   describes  some   new  installations    and 
gives  results  of  street  lighting  practice. 

LIME 
Hydrated.     Hydration  of  Lime  to  Meet  More  Critical  Demands,  William  B.  East- 
wood.    Cement,  Mill  and  Quarry,  vol.  21,  no.  8,  Oct.  20,  1922,  pp.  35-38,  5 
figs.     Describes  improvements  in  hydrators,  its  operation,  interior  equipment, 
chemical  properties  and  reactions  of  lime,  mixing  apparatus,  etc. 

LIQUID  AIR 
Liquefaction  Process.  The  Linde  Refrigerating  Machine  and  Air-Liquefaction 
Process.  Zeit.  fur  komprimierte  u.  Sussige  Gage  (Linde  festival  no.),  vol.  22, 
no.  0,  1922.  Contains  following  articles:  The  Importance  of  the  Linde  Refri- 
gerating Machine  for  the  Development  of  Modern  Refrigerating  Engineering, 
M.  Ilirsch.  pp.  68-69;  The  Development  of  the  Air-Liquefaction  Industry,  K. 
Pollit/cr.  pp.  70-74,  3  fit's.  The  Spectral  Origin  of  Oxygen,  Philipp  Siedler, 
pp.  74-77,  4  figs.;  The  Production  of  Hydrogen  and  water  Gas,  N.  Caro, 
pp.  77-80,  5  figs.;  Liquid  Oxygen  in  Engineering,  R.  Lelsius,  pp.  80-87,  11  figs. 

LOCOMOTIVES 

Connf.cting-Roi>  Failures.  Locomotive  Connecting  Rod  Failures.  Ry.  Engr., 
vol.  43,  no.  514.  Nov.  1922,  pp  Wl-403  and  406,  1  fie.  Report  submitted 
to  Ministry  of  Transport  by  A.  Mount  on  failure  of  two  engines  belonging 
to  Lond.   4   \  W.  Ry. 

Electhii'.     Set  EUclrit   Locom 

Heavy  Ttpks       Heavy  Locomon  Ry.  .11..  vol.  28,  no.    11, 

Nov.  1922,  pp.  11  16,  3  fig        I1,     '  ■    Pacific,  Mountai  its  Fe 

locomotives  and  operat Vrgentina;  built  by  Baldwin  l.oromotivi   Works. 

Tractive  force  of   Pacific  t\i»'.  10,000  kg    at  s,i  km    pel   hr  .  'ype, 

0400  kg   at  mi  km.  per  hi  i  Fe  typi     12  500  kg. 

Hioh-Cbnteb-o] 

Eng..  vol.  .'(.",,  no.  10,  Oct.  1922,  pp  259  261,  '■  fig  i      P te  oul  thai  i motive 

development  has  increased  height  above  rails  with  proportionate  rise  of  c<  nter 
of  gravity  of  engine  as  a  whole 

Operation   ami  Mm     n  30th    \nmi  ion  of  the  Traveling   I 

e  Eng  ,  \  >■'  i .  \o\     1922,  pp    -l|S 

806,  4  figs.     Abstract   ol   report     ent©  ration 

and  maintenance  of  oil-burning  locomotives,  mecl  'lives, 

relation  of  air-brake  defect    to  traffii    li    i       ind  fuel  consumption 

Stabtkr.     Locomotive  Starter  Di   igned  to  Eliminate    I  vol. 

71,  no    19,  Nov,  4.  1922,  pp   613-615,  d  to  trailed 

or  tender   Iniek   axle  adds   12,900 

by  Clement  F.  Street       See  also  Ry.  Age,  vol.  7:;.  no    19,   Nov.  (,  1922,  pp. 
85S  - 


Stoker  Firing.  Effect  of  Mechanical  Firing  on  Cost  of  Train  Operation.  Ry.  Rev., 
vol.  71,  no.  20,  Nov.  11,  1922,  pp.  056-658.  Road  tests  show  that  stoker 
increases  economy  and  capacity  of  locomotive;  improves  passenger  as  well  as 
freight  train  operation.  (Abstract.)  Paper  read  before  Traveling  Engrs. 
Assn. 

Three-Cylinder.  Characteristics  of  Three-Cylinder  Locomotives,  F.  Meineke. 
Ry.  Mech.  Engr.,  vol.  96,  no.  11,  Nov.  1922,  pp.  617:619,  5  figs.  Attain  15 
per  cent  more  hauling  power  for  same  adhesive  weight;  reduction  in  coal 
consumption. 

LUBRICANTS 

Graphite.  Graphite  as  a  Lubricant.  Oil  News,  vol.  10,  no  20,  Oct.  20,  1922,  pp. 
35-36.  Discusses  addition  of  graphite  to  oil  for  lowering  friction  resistance 
of  journal;  efficiency  of  flake  graphite  in  lubrication. 

LUBRICATING  OILS 
Propfrties.     Lubricating    Oil    (Schmierol),    F.    E.    Kretzsehmar.     Dinglers    Poly- 
technisches  Journal,  vol.  337,  no.  16,  Aug.  12,  1922,  pp.  163-166,  4  figs.     Kinds 
of  lubricants  and  their  properties,  choice,  examination,  and  purification. 


M 


55 


MACHINE  SHOPS 
Design.  New  Workshops  for  the  Gas  Light  and  Coke  Company.  Concrete  & 
Contructional  Eng.,  vol.  17,  no.  9,  Sept.  1922,  pp.  571—578,  9  figs.  Construc- 
tional features  of  new  workshops  at  Beckton  for  centralizing  mechanical  work 
attached  to  upkeep  and  repair  throughout  works,  showing  design,  precast 
concrete  purlins,  etc. 

MACHINE-TOOL  INDUSTRY 
United  States.  The  Machine  Tool  Exhibition,  New  Haven,  Conn.  Mech.  Eng., 
vol.  44,  no.  11,  Nov.  1922,  pp.  728-730  and  776.  Symposium  of  following 
addresses:  Influence  of  the  Machine  Tool  in  America,  James  Haitness;  Income 
Analysis  in  United  States.  Oswald  W.  Knauth;  German  Industry's  New  Export 
Policy  Based  on  Standardization,  Oscar  R.  Wikander;  Precision,  Standard- 
ization and  Production,  Earle  Buckingham. 

MACHINE  TOOLS 

Manufacture.  Building  Machine  Tools.  Eng.  Production,  vol.  5,  nos.  106  and 
107,  Oct.  12  and  19.  1922,  pp.  349-353  and  373-377,  33  figs.  Plant  and  methods 
of  Cincinnati  Milling  Machine  Co. 

Standardization.  Suggestions  as  to  Standardization  of  Machine  Tools,  Fred  H. 
Colvin  and  K.  II.  Condit.  Mech.  Eng.,  vol.  44,  no.  11,  Nov.  1922,  pp.  720- 
721  Points  out  advantage  of  uniformity.  Notes  on  intcrehangeability  and 
accuracy;  T-slots;  problem  of  securing  adoption  of  standards. 

MACHINERY 
Installation  Service.  A  Machinery  Installation  Service,  F.  E.  Lister.  Manage- 
ment Eng.,  vol.  3,  no.  5,  Nov.  1922,  pp.  283-286,  1  fig  Cost?  decreased  55 
per  cent;  machines  increased  53  per  ee>nt.  It  is  shown  that  operations  of 
installation-service  work  can  be  definitely  and  easily  controlled,  eliminating 
considerable  waste  in  industry. 

MAGNESIUM 
Castings.     Magnesium    Castings    (Magnesiumguss) ,    Carl    Irrcsberner.     Giesserei- 
Zeitung,  vol.  19,  no.  41,  Oct.   17,   1922,  pp.  599-602.     Notes  on  magnesium, 
magnesium  alloys  and  their  properties;  smelting:  molds:  precautions  in  casting; 
cleaning;  properties  of  castings  and  their  useful  possibilities. 

MALLEABLE  IRON 

Testing.  Testing  Malleable  Iron,  M.  L.  Piedbauf.  Foundry  Trade  .11..  vol.  26, 
no.  321,  Oct.  12,  1922,  p.  290.  Describes  s>st,in  established  by  author  at 
foundry  in  Herstal,  Belgium.  Translated  from  paper  re-ail  before  Assn.  Tech- 
nique do   Fonderie. 

METALS 

Elasticity.     Elasticit.v  of  Se. me  Metals  and  Uloysl  p  to  Temperatures  Near  Melting 

Point  (Die  Elastizitat  einiger  Metalle  und  Lcgicrungcn  bis  zu  Tempera- 
turen  die  ihrem  Schmelzpunkt  naheliegen:  B.  Elastizitatsmodul),  K.  R.  Koch 
and  R.  Dii  terle  tomali  n  der  Physik  .  vol  68,  no.  13,  Aug.  31,  1922.  pp,  441- 
462,  3  figs  Discusses  modulus  e >f  elasticity  and  experiments  carried  out  to 
determine  if.  concluding  that  with  rising  temperature  modulus  pi  elasticity 
decreased  more  slowly  than  the  modulus  < >f  torsion,  constant  of  Poisson,  there- 
fore, increasing  with  increasing  temperature 

Hot  Working.  The  Hot  Working  of  Metals.  It  Genders.  Rritish  Non  Ferrous 
Metals  Research  Vssn  Bui  .  no  7,  <>e-t.  1922,  pp.  7-11.  Notes  on  temperature 
at  which  hot  working  forging  or  stamping  temi  cperimenta 

em  hot  working  of  brasses  of  variou    compo  itions  carried  out  bj   I     Do 
ami  J.  Trockels,  and  the  extrusion  process      Bibliography 

Iwah   i\u  Eldjvar.     The  Invar  and  Elinvar  Metals,    linn    I  ippli- 

taiui  '  Invar"  e(  "Elinvar,"  leurs  propi  ieti    ,  leui     ipi 

Ch.-Ed.  Guillau  u  de  l'Industrie  Minerale,  no    14,  Oct    15,  1922,  pp. 

17  figs.     Di  i  irch  work  carried  out   to  find     ubstitute  for 

plat  MMiiM   foi    pi  idui  t  ion   ol   standar  Is.    Di  iea  of 

el  sti  els  of  variou    nickel  content,  lu f  in  i  n   and 

their  applicatii  i  etc 

■i  .  in      Inii  •'.  Ji  iii  H      li-  it:  hem, 

...1  27.no   I7.H.I    26.1922,p  833-837,  5  figs.     Effects  similar 

to  tl  a  ii\   working  iron  at  blm-  heat  have  i n  observed  in  n 

ami  certain  alloys;  these  i  ind  results  "i  ovei  all  due  to 

rapid  acquisit ion  ol  ii  ip  planes 

I'm  i  .  Mach]    '  1  ond  I, 

12.  1922.  pp    15  17.  .'  figs      Notes  on  terms  used  in  i 
of  di  h;  proper!  ad  use 

i  ii  i  on  Rapid 

i-.    li.  indlhofi  i  !    no   3,  Sept    192 

m  >i  in  mat  ical 
amine    various   conditio  i    from  surf.-n.       Heat 

i.  from  a  metal  cylindei  I     I  in  w  ater. 
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Sth  A I \  I  I  • .     \    ■  I 

I      Chiefly    on    Copper    Wires,  Ucimasa    Ono     Kyushu 

l                                                           I                        i.,  vol    _'.  ao   5,  1922,  pp. 

24  1-260  .  :t  ■  I « I 

i  g,  by  takinj  hich 

unci  this  Btructui 

ect  o        '  ■hi  t  in    Prop  1 1  iea 

of  I  ■    1 1      -1     I     '     ■  P    i    June  192 !,  pp 

'in  i  105-912,  12 

give 
■  l.     Many 
oy«  ui  copper  and  of  aluminum  are  considerably  effected  by  temperai 

of    - 

Mil. I. IV  , 

Multiple  Fixture    for  Milling  evens.     Am.  Mach. 

..i     ■.    no    -'ii    \.n     16,  1922,  pp   759  fixtures  used  in 

milli  or  parte  of  other 

Ml  ILDINI  !    \I  \<  HINES 
TuRNOv  Eng.   Production, 

107,  Oc)    19,  1922,  pp    369-370,   i   fil      Details  of  machine  manu- 
factured by  Darling  &  Sellers,  Ltd  .  Keighley,  forks,  England. 

MOLDING  METHODS 
Loam  Molding.     History  of  Loam  Molding  in  Province  of  Liege,  ■'    Varlet.     Can. 
Poundryman,  vol.  13,  no.  9,  Sep1    1922,  pp  20-23  and  37,  7  tins.     Gives  examples 
of  topical  loam-molding  jobs  including  those  for  large  flywheels,  pouring  calender 
marine-engine  cylinder,  etc. 

MINE  SHAFTS 
Concrete.  A  New  Construction  for  Levels  and  Shafts,  Hans  Neubauer.  Coal 
Industry,  vol.  5,  no.  10,  Oct.  1922,  pp.  427-428,  3  figs.  Describes  new  con- 
struction (System  Neubauer),  developed  in  Germany  and  used  with  satis- 
factory results.  Continual  expense  of  timber  linings  in  tunnels  eliminated 
by   new   method.     Translated  from   Moutanistische  Rundschau. 

MINES 

Electrical  Equipment.  Explosion-Proof  Electrical  Equipment,  L.  C.  Ilsley. 
U.S.  Bur.  of  Mines  Reports  of  Investigations,  no.  2398,  Sept.  1922,  2  pp. 
Gives  reasons  why  permissible  equipments  approved  under  schedules  2B  and 
15  are  safer  than  unapproved  types. 

Operation  and  Maintenance  of  Electrical  Equipment  Approved  for  Per- 
missibility by  the  Bureau  of  Mines,  L.  C.  Ilsley.  U.S.  Bur.  of  Mines,  Tech. 
Paper,  no.  306,  1922,  23  pp.  2  figs.  Rules  relating  to  general  safety.  List  of 
publications  on  electrical  equipment  for  mines. 

Fans,  Selection  op.  A  Rational  Method  of  Selection  a  Mine  Fan,  Thomas  Bryson. 
Colliery  Guardian,  vol.  124,  no.  3224,  Oct.  13,  1922,  pp.  897-898,  2  figs.  Notes 
on  fundamental  principles;  expression  of  a  mine's  resistance;  characteristics 
curves  of  fan;  limiting  curves  of  resistance. 

Surveying.  Methods  of  Surveying  Horizontal  Angles  involving  Steep  or  Preci- 
pitous Sighting,  L.  H.  Cooke.  Instn.  Min.  and  Metallurgy  Bui.,  no.  216,  Sept. 
1922,  pp.  11-34.  Contributed  remarks  by  Alfred  Taylor  on  author's  paper 
with  above  title,  and  author's  reply  to  discussion. 

Surveying,  Tacheometric.  Tacheometric  as  Applied  to  Underground  Surveying, 
James  Cooper.  Colliery  Guardian,  vol.  124,  no.  3227,  Nov.  3,  1922,  pp.  1083 
1084,  7  figs.  Advantages  of  tacheometric  method;  instruments  required; 
experimental  work  with  stadia-theodolite  underground;  comparison  of  mea- 
suring apparatus;  stadia  diaphragms;  staffs;  general  applications  of  tacheome- 
tric  surveying. 


N 


NICKEL  METALLURGY 
Electrolytic  Refining.  Some  Applications  of  Electrical  Equipment  in  the  Metal- 
lurgy of  Nickel,  J.  L.  McK.  Yardley.  Eng.  and  Min.  Jl.-Press.  vol.  114,  no. 
19,  Nov.  4,  1922,  pp.  810-812,  4  figs.  Most  of  metal  recovered  by  pyrometal- 
lurgical  methods!  but  electric  furnaces  are  used  to  some  extent.  Describes 
new  electrolytic  refinery  in  Canada. 

NOZZLES 

Flow  Curves.  The  Supersaturated  Condition  as  Shown  by  Nozzle  Flow,  A.  L. 
Mellanby  and  William  Kerr.  Instn.  Mech.  Engrs.,  —  Proc,  no.  4,  June  1922. 
pp.  855-878  and  (discussion)  878-883,  11  figs.  Gives  flow  curves  for  simple 
convergent-type  nozzles  in  order  to  demonstrate  clearly  discharge  effect; 
and  to  show  degree  of  support  afforded  application  of  theoretical  conception 
to  nozzles,    bj    actual   experimental   results. 


o 


nl  I  [CE   M  W  U3EMENT 

lii.iM.  \'  n  Wrinkles  in  Piling  Systems,  II.  II.  Greene.  Office  Management,  vol. 
8,  no.  1,  Sept.  1922,  pp  13-14.  Suggestions  and  ideas  relating  to  best  methods 
of  securing  papers  withdrawn  from  files;  keeping  track  of  "charge  outs"  and 
getting  them  back  to  file. 

OIL  ENGINES 

Doubi.k-\i  .  .         ii       Working  Practice  in  the  Design  of  Large  Double- 

\itiiiii     I  v...  Mi.. 1. 1     KiiKiiics,    A.    K.    I,.    (In. ih, hi       \orth-East   Coast   Instn. 

e  paper,  no.  2345Q,  for  meeting  Nov.  3,  1922, 

I     lianical  treatment   of   subject  dealing   with   factors  of 



Solid- I  wi  olid  Ii I Oil  Engine  in  Isolated  Power  Plant,  11.  E,  Brings. 

Nat     I  26,  no.    11,  Nov.    1922.  pp.   531-534.      Compares  installation 

with  other  tonus  of  prime  movers;  lays  stress  on  skilled  help 
required      Paper  read  at  convention  of  Indiana  State  Assn    N   \  S  I 

OIL  FUEL 
izing  Oil  Burner  Gives  Conical  Flame.     Power,  vol.  56,  no. 
20,   Nov     14,  1922,  pp.  764-705,  4  lii  I )i    eribi      l.nco  burner  which  is  said 

to  be  exceptionally  adaptable  for  burning  tar  oil  in  gas-works  plants. 


Si  dimin  i  i\      Methods  for  Determining  Sedirni 
Hur    of  Mines  Reports  ol  In 

igat  ken  to  aid  in  determinini  'hods 

for  determining 

OIL  SH  \l  I .- 
Ami.hh  (V     [NDU8TBT       V  lustry? 

Arthur  J.    Hoekin       Eng.   and    Mm     .1 

pp,  815-818,  1  fig,     l  -  said 

to  lie -up,  oilformanj  p  ementaiy; 

commercial  development   belie vi 

'  iPEN-HE  \lfl  HI' 
100-Ton      Design  of  a  Proposed  100-Ton  Open-Hearth  Furn  ■•    '     I     ECl  ■■ 

and<;   K   McDermott      iron  Age,  vol   100,  i  22.pp  1131-1135, 

12  fig  •        rhei  "  :  1912  and  i 

Study  of  furnact  ts  which  rni- 

nin  ize  on  of  checker  work  important;  modifications  in  i>ort 

design  to  flame  propagation.     (Abstract        Paper  read  before 

Am    fron  and  E  ron  Trade  Rev.,  vol.  56,  no    19,  Nov.  9, 

1922,    pp.    1271-1277.    1    fig 

OXY-ACETYI.KNi;  WELDING 
Cast  Ikon       Cast    Iron  Welding  by  the  Oxyacetylene  Process.  8.  W    Miller.     Am. 
Welding  Spc  .11  ,  vol.  l,  no-   8-9,  Aug.-Sept    1922.  pp.  72-83      Points  out  that 

acetylene  is  best  gas  for  weldinc  because  of  its  high  flame  temperature;  pre- 
heating is  necessary  in  all  coi  cast-iron  pi  -t  difficulty  is  to 
take  care  of  strains  which  occur  during  prehi                        un  and  cooling. 

Defects  in  Welds.  Defects  in  Gas  Welds.  Marcel  Piette.  Welding  Engr  ,  vol.  7, 
no.  10,  Oct.  1922,  pp.  19-23.  14  figs.  Lack  of  penetration  and  adhesion  said 
to  be  most  common  sources  of  trouble.  Remedies.  Translated  from  Revue 
de  la  Soudure  Autogene. 

Water  Content  of  Gases.  The  Influence  of  Water  Content  in  Acetylene  and 
Oxygen  in  Oxy-Acetylene  Welding  (Ueber  den  Einflussdes  Wassergehaltcs  im 
Acetylen  und  Sauerstoff  bei  der  autogenen  Schweissung),  Theo.  Kautny. 
Autogene  Metallbearbeitung,  vol.  15,  no.  15.  Aug.  1,  1922,  pp.  207-210,  1  fig. 
Includes  table  showing  influence  of  impurities  in  oxygen  on  costs  of  autogenous 
welding  and  danger  of  explosion. 


PAPER  MILLS 
Electric  Drive.     Simplification  of  Paper  Mill  Drive  Control.     Elec.  World,  vol. 
80,  no.  20,  Nov.  11,  1922.  pp    1032-1036,  8  figs.     Describes  paper  mill  of  West 
Virginia  Pulp  &  Paper  Co  ,  Tyrone,  Pa.,  as  typical  example  of  development 
of  sectional  drive.     Utilizes  principle  of  differential  frequency. 

PETROLEUM 
Fire  Hazards.  Fire  and  Explosion  Hazards  of  Petroleums  and  Petroleum  Products, 
S.  H.  Katz  and  N.  A.  C.  Smith.  U.S.  Bur.  of  Mines  Reports  of  Investigations, 
no.  2400,  Sept.  1922,  11  pp.,  3  figs.  Discusses  fire  hazards  associated  with  crude 
oil,  and  petroleum  products,  and  in  oil-refineries,  Flammability  of  petroleum 
and  its  products;  vapor  pressure  and  volatility;  flash  point;  fire  points;  explo- 
sive limits;  ignition  temperatures. 

PILES 
Sheet.     Modern  Methods  of  Piling.     Practical  Engr.,  vol.  66,  no.  1860,  Oct.  19.  1922. 
pp.  246-247,  5  figs.     Describes  side  groove  system  of  sheet  metal  piling  re- 
inforced with  joists  or  channels. 

PIPE,  CAST  Iron- 
Corrosion.     The  Corrosion  of  Cast  Iron  and  Lead  Pipes  in  Alkaline  Soils,  J.  W. 
Shipley.     Soc.  Chem.  Industry  31,  vol.  41,  no.  IS.  Sept.  30,  1922,  pp.  311T- 
316T.     Corrosion  of  iron  by  soil;  soils  of  Winnipeg  district;  composition  of 
corroded  material;  soil  corrosion  of  lead. 

PIPE  CONCRETE 

Fhictional  Coefficient.  Frictional  Coefficient  of  Concrete  Surfaces  in  Pipe  and 
Channels,  E.  Parry-  Eng.  World,  vol.  21,  no.  5,  Nov.  1922,  pp.  321-323. 
Frictional  characteristics  of  concrete  surfaces  and  loss  of  head  due  to  joints  and 
other  inequalities.  Results  of  tests  made  by  IS.  Bur.  of  Agriculture  with  three 
types  of  pipes:  pipe  made  in  lengths  and  jointed,  tunnels  lined  with  concrete 
having  timber  or  iron  forms,  and  cement-lined  metal  pipes. 

Lock-Joint,  Manufacture  ash  Installation.  Manufacture  and  Installation  of 
Lock-Joint  Concrete  Pipe,  W.  H.  Nalder.  Lug.  World,  vol.  21,  no  5.  Nov.  1922 
pp.  301-305,  1  fig.  General  description  of  pipe,  and  description  of  work  on  three 
projects,  the  Yuma  Auxiliary,  Aril.,  North  Platte,  Ncbr.,  and  King  Hill,  in 
connection  with  manufacture  of  lock-Joint  pipe. 

Precast.  Manufacture  and  Installation  of  Precast  Lock-Joint  Concrete  Pipe,  W.  H. 
Nalder.  Reclamation  lice  vol.  13.  no.  9,  Sept  1922.  pp.  223-22S.  1  fig. 
Discusses  method  of  reinforcing  and  methods  of  rendering  flexible  and  water- 
tight joints  between  pipe  units  and  gives  examples 

PISTONS 

Aluminum.  Aluminum  Pistons  Automobile  Engr..  vol.  12,  no.  167.  Sept.  1922. 
pp.  277-282,  16  lies  Reviews  recent  work  in  Germany.  Gives  composi- 
tion of  alloys,  piston  clearance,  compression  ratio,  fuel  consumption  and  other 
matter. 

PLATES 

Circular.  Deformation  of.     Deformation  of  Circular  PI  rted   at  Indi- 

vidual Points  liu  Vorbiegungen  in  einielnen  Punkten  unterstutster  kreiaform- 
iger  Platten).  A  Nadai  Physikalische  Zeit.,  voL  23,  no.  18,  Sept.  15,  1922, 
pp.  366-376,  6  figs  Discusses  elastic  deformation  and  torsion  as  applicable 
to  steam-turbm.     plat<  - 

Drilling  ve   Punching.     Drilling  versus  Punching,  J.  D.  Hope.    British  Machine 

Tool  Eng..  vol.  2,  no  17.  Sept.-Oct.  1922.  pp.  511-543.  3  tigs.  Relative  advan- 
tages and  merits  ol  drilling  and  punching  processes  as  applied  to  structural 
steel  work  and  shipbuilding.  Writer  concludes  that  each  process  has  its  own 
spheres  wherein  it  proves  itself  most  efficient. 
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POWER  FACTOR 
Correction.     Cash  Value  of  Power-Factor  Correction,  Fred  C.  De  Weese.     Elec. 
World,  vol.  80,  no.   19,   Nov.  4,   1922,  pp.  980-982,  2  figs.     Points  out  that 
lower  power  requires  use  of  larger  line  conductors.     Analysis  of  costs  at  coal 
pile;  possibility  of  reducing  station  generating  capacity  for  given  load. 

POWER  PLANTS 

Equipment.  Power  Plant  of  Forest  Laundry,  Walter  C.  Edge.  Nat.  Engr.,  vol. 
26,  no.  11,  Nov.  1922,  pp.  518-521,  6  figs.  Describes  mechanical  and  electrical 
equipment. 

Industrial.  Power  Plant  of  the  Hoover  Suction  Sweeper  Company.  Power,  vol. 
56,  no.  20,  Nov.  14,  1922,  pp.  750-754,  8  figs.  Plant  designed  to  supply  heating- 
season-load;  arrangements  made  for  installation  of  three  320-hp.  uniflow  engines 
and  four  3430-sq.  ft.  boilers. 

Textile  Mills.  The  American  Printing  Co.'s  Plant  at  Fall  River.  Power  Plant  Eng 
vol.  26,  no.  21,  Nov.  1,  1922,  pp.  1037-1042,  9  figs.  Describes  power  plant 
of  large  textile  plant,  electrical  system  of  which  is  interconnected  with  lines 
of  local  public-service  company. 

12,000-Kw.  A  12,000-Kw.  Industrial  Power  Plant.  Power,  vol.  56,  no.  18,  Oct. 
31,  1922,  pp.  674-679,  7  figs.  Details  of  Kokomo  plant  of  Pittsburgh  Plate 
Glass  Co.  Three  turbine  units  of  4000  kw.  each  supply  2300-volt  power  to 
factory   substation. 

POWER  TRANSMISSION 

Hydraulic  Waves.  Wave  Transmission  of  Power.  Engineer,  vol.  134,  nos.  3487 
and  3488,  Oct.  27  and  Nov.  3,  1922,  pp.  444-445  and  466-468,  7  figs.  Discusses 
system  of  power  transmission  by  means  of  hydraulic  waves  developed  by  George 
Constantinesco,  and  describes  Dorman  portable  wave-power  generator  and 
rock  drill  for  Bombay  municipality.  See  also  description  of  wave-transmission 
plant  for  Bombay  in  Indian  and  Eastern  Engr.,  vol.  51,  no.  3,  Sept.  1922,  pp. 
141-146,   2  figs. 

PRESSES 

Metal-Working.  Progress  in  the  Construction  of  Presses  for  Metalworking  (Fort- 
schritte  im  Bau  von  Pressen  fur  die  Metallbearbeitung).  Metall-Technik, 
vol.  48,  no.  28,  July  6,  1922,  pp.  318-322,  2  figs.  The  Huber  pressing  process. 
Hydraulic  presses  for  pressing  of  hollow  bodies;  wheel-drawing  presses;  hori- 
zontal and  inclined  presses;  eccentric  breakers  and  crank  presses. 

PUBLIC  UTILITIES 
Valuation.     Principles  and  Practices  for  the  Valuation  of  Public  Utilities,  R.  A.  C. 
Henry.     Eng.  Jl.   (Eng.  Inst.  Can.),  vol.  5,  no.   11,   Nov.   1922,  pp.  527-533. 
Important  considerations  entering  into  various  methods  of  valuating. 

PULVERIZED  COAL 

Boiler  Firing.  Firing  With  Pulverized  Coal  (Die  Verfeuerung  staubformiger  Braun- 
kohlenprodukte  im  Rahmem  unserer  Energiewirtschaft),  M.  Dolch.  Mon- 
tanistische  Rundschau,  vol.  14,  nos.  18.  19  and  20,  Sept.  16,  Oct.  1  and  16, 
1922,  pp.  381-384,  396-399  and  411-413.  Discusses  question  of  complete 
gasification  and  compares  thermal  efficiency  of  pulverized  coal  and  generator 
gas. 

Open-Hearth  Furnaces.  Firing  Martin  Furnace  with  Pulverized  Coal  (Le  chauffage 
des  fours  Martin  au  charbon  pulverise).  Mctallurgie,  vol.  54,  no.  43,  Oct.  26, 
1922,  p.  1575.  Gives  particulars  of  new  patent  based  on  injecting  pulverized 
coal  with  air  preheated  to  high  degree  and  discusses  results. 

Tests.  French  Mine  Uses  Pulverized  Anthracite,  J.  Gould  Coutant.  Combustion, 
vol.  7,  no.  4,  Oct^  1922,  pp.  196-198,  4  figs  Describes  5  series  of  tests  carried 
out  with  anthracite  fines  and  culm  waste  from  which  it  is  concluded  that  coal 
of  no  commercial  value  produces  as  much  steam  according  to  calorific  value  as 
best  quality,  that  anthracite  waste  can  be  burned  in  pulverized  form,  etc. 

PUMPS 
Rotary.  New  Idea  in  Pumps  With  Rotating  Pistons  (Nouvelle  conception  de  pompe 
rotative  a  palettes),  A.  Poitrineau.  Arts  et  Metiers,  vol.  75,  no.  24,  Sept. 
1922,  pp.  260-264,  9  6gs.  Discusses  piston  pumps,  rotary  piston  pumps  and 
centrifugal  pumps,  and  describes  new  design,  advantages  of  which  are  minimum 
cost,   wear-practically   nihil  and  high  efficiency. 

PUMPS,  CENTRIFUGAL 
Rees-Roturbo.     Turbine  Pumps.     Beama,  vol.   11,  no.  5,  Nov.   1922,  pp.  762-764, 
0  figs.      Single-stage  and   multi-stage  types  made  by  Ilees  Hoturbo  Mfg.  Co., 
Ltd. 

QUARRYING 
Blasting      Bethlehem,  Pa.  Blast   Brings    Down   100,000  Tons  of  Stone.     Cement, 
Mill  and  Quany,  vol  21,  no.  8,  Oct.  20, 1922,  pp  39  10,2figs      Describes  blast- 
ing operations  in  limestone  producing  4  tons  per  lb.  of  explosive  with  few  rocks 
for  secondary  blasting. 
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RADIOTELEGR  vphy 
Direction    Finding       lie    Effecl   of   I  nderground   Metalwork  on  Radio  Direction 
im. I.  i   ,  R    1.    Smith-Rose  and  P,    II    Barfield      Wireless  World,  vol    ll.no. 
168,  Nov.   1.  1922,  pp    165-171,  /  figs.     Investigation  of  all  errors,  both  fixed 
and  variable,  to  ,;"  direction  find*  >    are  subject  when  used  on  land. 

Results  of  experiment  possible  application  of  radio  direction  for  loca- 

tion pi  ma        -.1  metalwori  tins,  streaks 

of  minerals,  metal  ores,  etc.     Papei  read  before  Wireless  Soc   <•!  London 

RAILS 
Weldi.h  Joints.     Welded   Flail    I  der      \>->    Welding  Soc.-Jl.,  vol. 

1,  no»   8-9,   V.ug.-Scpt    1922,  pp    Jl  25.   Deals  with  casl  a  and 

1        Pn        litions  and  future  developments.     See  also  Welding 

Engr.,  vol.  7,  no    10,  Ocl     1922,  pp.  21-25. 

I!  \II.W  \Y    CONS  I  IM   '     I 

Coifcm  ii.  iv.     Development  of  (  i  Railway  O  Mhal. 

Rj     Vge,  •  ol   7.;.  nos    16,  is  wd  I I    l  i.  18  and  v 

791  797  and  8 13-8 16,  17  figs.     Revii  I  >< 

lav.  i         ,  •  irwiM  A   Western  Study  of  design  ol  minor  structures      Appli- 

cation  to  other  than   bridge  constl  ol    waterproofing. 


RAILWAY  MAINTENANCE 
Contract  System.  Contract  System  for  Railway  Maintenance  Work,  E.  R.  R. 
Tratman.  Eng.  News-Rec.,  vol.  89,  no.  17,  Oct.  26,  1922,  pp.  702-704.  Re- 
view of  situation  based  upon  extended  inquiry  as  to  practice,  experience  and 
opinion  on  number  of  railways.  Management  and  cost  of  work  by  contract 
and  by  railway-force  account. 

RAILWAYS 
Development.     Railway  Development  Lags  Behind  Traffic  Increase,  Rv.  Age,  vol. 
73,  no.  20,  Nov.  11,  1922.  pp   883-886.     Tells  how  inadequate  facilities  menace 
prosperity.     Abstracts  of  addresses  by  C.  H.  Markham  and  James  A.  Emery 
before  Ry.  Business  Assn. 

RAILWAY  ELECTRIFICATION 

Berlin.  Electrification  of  the  Berlin  Municipal  und  Suburban  Railway  (Einfilhrung 
der  elektrischen  Zugforderung  auf  den  Berliner  Stadt-,  Ring-  und  Vorortbah- 
nen),  H.  Heyden.  Glasers  Annalen,  vol.  91,  no.  7,  Oct.  1,  1922,  pp.  105-109, 
7  figs.  Three-rail  system  with  use  of  direct  current  was  adopted.  Electric 
power  is  to  be  supplied  from  central  stations  of  100,000  volts  through  two 
transformer  stations,  one  in  eastern  and  one  in  western  suburb.  Details  of 
driving   cars. 

Brazil.  Electrification  of  the  Paulista  Railway.  Tramway  and  Rv.,  World,  vol. 
52,  no.  18,  Oct.  12,  1922,  pp.  169-173,  13  figs.  Describes  recent  railway  elec- 
trification in  Brazil  and  gives  details  of  equipment  of  rolling  stock,  trans- 
former substations,   etc. 

Chicago.  I.  C.  Adapts  Eleetiification  to  Terminal  Traffic.  Ry.  Age,  vol.  73,  no.  17, 
Oct.  21,  1922,  pp.  743-745.  Extended  investigation  leads  to  selection  of  1500- 
volt  direct  current  with  overhead  contact  for  Chicago  terminals  of  Illinois 
Central. 

Chile.  The  Electrification  of  Zone  1  of  the  Chile  State  Railways  (Die  Elektrisierung 
der  Zone  1  der  Chilenischen  Staatsbahnen),  W.  Musswitz.  Elektrotechnische 
Zeit.,  vol.  43,  no.  40,  Oct.  5,  1922,  pp.  1234-1236,  6  figs.  Notes  on  power  supply; 
power  stations ;  locomotives. 

RAILWAY  MAINTENANCE 
Contract  System.  Contract  System  for  Railway  Maintenance  Work,  E.E.R.  Trat- 
man. Eng.  News-Rec,  vol.  89.  no.  18.  Oct.  26,  1922.  pp.  702-704.  Review  of 
situation  based  upon  extended  inquiry  as  to  practice,  experience  and  opinion 
on  number  of  railways.  Management  and  cost  of  work  by  contract  and  by 
railway-force  account. 

RAILWAY  MANAGEMENT 

Great  Britain.  Railway  Management,  Sam  Fay.  Engineer,  vol.  134,  no.  3484, 
Oct.  6,  1922,  pp.  361-362.  Discusses  British  Railway  Act.  1921;  manage- 
ment under  groups;  American  plan.  (Abstract.)  Presidential  address  delivered 
before  Inst    of  Transport. 

Organization  of  Work.  Organization  in  Railroad  Work,  R.  N.  Begien.  Ry.  Rev., 
vol.  71,  no.  19,  Nov.  4,  1922,  pp.  620-623.  Discusses  duties  of  officers  and  exe- 
cutives. 

Purchases  and  Stores  Department.  The  Real  Functions  of  the  Department 
of  Purchases  and  Stores,  H.  C.  Pearce.  N.Y.R.R.  Club — Official  Proc,  vol. 
32,  no.  8,  Oct.  1922,  pp.  6757-6764  and  (discussion)  6764-6784.  Its  purpose, 
scope  and  organization. 

RAILWAY  MOTOR  CARS 

Electric.  New  Motor  Coaches  for  the  Burgdorf-Thun  Railway.  Ry.  Gaz.,  vol. 
37,  no.  17,  Oct.  27,  1922,  pp.  514-517,  5  figs.  Constructed  on  3-phase  system, 
but  designed  to  permit  of  their  conversion  to  high-tension  single-phase  when 
required. 

France.  New  Railway  Motor  Cars  (Les  nouvelles  automotriccs  a  moteur  a  explosion 
des  Chemins  de  fer  de  l'Etat),  P.  Callas.  Genie  Civil,  vol.  81,  no.  18,  Oct.  28, 
1922,  pp.  381-384,  9  figs.  Describes  some  new  cars  driven  by  explosion  en- 
gines of  French  state  railways,  tests  of  which  show  decided  advantages,  viz., 
reduction  of  materials,  attendants  and  cost  of  operation,  etc. 

Gasoline.  Motor  Driven  Rail  Car  with  High  Power  Unit  Ry  \u> !,  \  "1  73.  no.  21, 
Nov.  18,  1922.  pp.  943-944,  2  figs.  Maryland  &  Pennsylvania  train  con- 
sisting of  gasoline  motor  coach  and  trailer;  120-hp  engine;  srat^  76  passengers. 

Steam.  Steam-Propelled  Unit  Railway  Motor  Car.  Ry.  Merle  Engr  .  vol  '.16,  no. 
11,  Nov.  1922,  pp.  620-622,  5  figs.  Oil-burning,  steam-driven  car  built  by 
Unit  Ry.,  Car  Co.,  Boston,  Mass.  for  Can.  Nat.  Ry.;  has  water-tube-type 
boiler. 

Storage-Battery.  Trial  Trips  with  Storage-Battery  Self-Propelled  Gars  on  the 
Austrian  Federal  Railway  (Versuchsfahrten  mit  Speichcrtriebwagenzugen  auf 
den  osterreicheischen  Bundesbahuen),  Robert  Meixner  Elektrotechnik  u. 
Maschinenbau,  vol.  40,  no.  32,  Aug.  6,  1922,  pp.  373-379,  6  figs.  Results  of  trial 
runs  carried  o^t  in  1921. 

railway  operation- 
train    Control.     Automatic    Train    Control    From    Four    Viewpoints      Rv.    Age, 
vol.  73,  no    IS,  (Jet.  28,  1922,  pp.  805-808,      Abstracts  of  three  p  ''led 

before  Railroad  Section  <->f  West    So.'    Engrs  as  follows:  Development  of  Train 
Control,  W    .1    l.(l,     Automatic  Tram  Control  from  aM  I  indpoint, 

C.  F.  Giles;  Train  Control  from  the  Operating  Stand] \    W.  Towsley. 

See  also  Rv.  Signal  Engr.,  vol.   15,  DO    11.   Nov,    1922,  pp     127   132  and  (dis- 
:  13-134, 
The  Kerr   Automatic  Train  Control  and  1  og  Signalling  Apparatus      Ry 
.  vol.  37.  no    II.  Oct.  6,    1922,  pp      12  I  I  '  I     8   Bg         In 
attention  was  paid  to  making  apparatus  w<  itl    i  pro<       I  inger" 

and  "clear"  signals  should  I  indication  should 

depend  upon  a  spring  for  its  action,  etc. 

RAILWAY   SIGN  \l  1  i\<; 

Auto                                   Heel    mtomatic  Remind  ting 

["rain        Rj     I  ngi  ,  vol    (3    no   513,  Oct    1922   p  >,  1                             ippa- 

d  at    ignal  boxes,  said  to  1 being 

automat  ic  in  i 

Color-Liijh  i    Signals      m                           I     oediti    Heavj  Suburban   Traffic      Rv. 

.    no     18.  Oct      •-     1922    pp    785  788,  5  fit         i                       finals 
... 

Iii'  i  im    In. ii  i        Eli  i                                        i    illu- 

mini  Pad  idova 

Tecnica  e,  vol. 

22,  n  i 

1  ent,  day  and  night  ectric-light 

ind  i  afetj  i  ngini  ■■.  eti 
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Powzb-Opiratid  Facing  Points  Long-Distanoc  Operation  "f  Pacing  Point*. 
Ry.  i  17,  Od    27,  102  partlj  on  p   611. 

Di  f  long-distance  operation  of  ] I    cited  by  E    L   Pearson, 

IV  iidi  nt  of  N.Y.,  N.H     A    II  R 
Tin:       I  ldrani      Traffic  Improvements  and  New  Signalling 

Great  Northern  Railway.     Ry.  (iaz.,  vol.  37,  no    18,  Nov.  3, 
ii    44,  inii"     partly  on  pp   545-546      Describes  reorganization  of 
ints,  no  point  alterations  having  been  made;  applications 
I  upper  quadrant  signalling.     Details  of  Siemens  electric 
route-indioating  signal,  employed  in  connection  with  new  signalling  at  this 
stat  ii  on  p   5 19,  1  fig. 

Three-Position    System,     Weissenbruch's    Signal    System    on    the    Belgian   State 
ilways,  T.  8  l;       Gaz  ,   vol.  .I7.   no.   15.  Oct.   13.  1922.  p.  457. 

Describes  three-position  system  introduced  in  Belgium  in  1919.  Signals  are 
mechanically  worked  by  double-wire  system.  (Abstract  I  Paper  read  before 
[nstn,  Ry.  Signal  Engrs. 
Thai  k  (hi.  i  ii-  Direct  Current  Track  Circuits,  W.  J.  Thorrowgood.  Ry.  Engr., 
vol.  43,  no  514,  Nov.  1922,  pp.  41)4-406.  Contribution  to  report  of  Sub- 
Committee  "1>"  of  Am.  Ry.  Assn.  on  factors  involved  in  standard  of  safety  for 
track  circuits. 
Transient  Circuits.  Transient  Track  Circuits.  Ry.  Engr.,  vol.  43,  no.  513.  Oct. 
1922,  pp.  371  and  :>sti,  1  fig.  With  transient  track  circuit,  current  is  only 
applied  to  rails  for  approximately  half  a  second  for  every  train. 

RAILWAY  TRACK 

Crossings.  Lackawanna  Continues  tirade  Crossing  Elimination.  Eng.  News-Rec 
vol.  89,  no.  19.  Nov.  9,  1922,  pp.  778-781,  10  figs..  Suburban  tracks  elevated 
through  East  Orange.  N.J.  Depression  vs.  elevation  compared;  flat-slab  ele- 
vated structure  developed.     Station   layout  is  described. 

RAILWAYS 
Brazil.  The  Railways  of  Brazil  (Die  Eisenbahnen  Brasiliens),  H.  Bargheer.  Ar- 
chiv  fur  Eisenbahnwesen,  dos.  1  and  5,  July-Aug.  and  Sept.-Oct.  1922,  pp. 
Sil()-S77  and  1085-1107.  July-Aug.;  Natural  and  economic  difficulties;  ex- 
port railways.  Sept.-Oct.:  Colonization  railways;  government  subsidies 
and  private  enterprises;  transportation  of  low-grade  bulk  goods;  railways  and 
waterways.     Bibliography. 

REDUCTION  GEARS 
Double.  Double-Reduction  Oears  for  Marine  Use.  United  States  Practice,  J. 
Livingston  Booth.  Engineering,  vol.  114,  no.  2965,  Oct.  27,  1922,  pp.  516- 
517.  Calls  attention  to  progress  made  in  United  States  in  gear  design  and 
manufacture,  and  points  out  that  it  would  be  well  to  determine  whether  many 
of  troubles  experienced  with  double-reduction  gears  have  not  arisen  from  causes 
which  can  be  overcome  with  better  knowledge  of  art  of  design  and  manufacture. 

REFRACTORY  MATERIALS 
Thermal  Conductivity.  Determination  of  Thermal  Conductivity  of  Fire-Resisting 
Materials  (Die  Bestimmung  der  Wiirmeleitfahigkeit  feuerfester  Stoffe),  K. 
Arndt.  Dinglers  Polytechnisches  Journal  vol.  337,  no.  18.  Sept.  9,  1922,  pp. 
185-187.  Distinguishes  between  interior  and  exterior  heat  conductivity; 
methods  of  heating  and  cooling  of  refractories. 

REFRIGERANTS 
Liquid  Sulphur  Dioxide.  Liquid  Sulphur  Dioxide.  Chem.  Trade  Jl.  and  Chem. 
Engr.,  vol.  71,  no.  1843,  Sept.  15,  1922,  pp.  318-319,  1  fig.  Describes  new 
system  of  manufacture  in  Argentine  Republic  of  liquid  sulphuious  anhydride 
for  refrigerating  purposes,  being  an  improvement  of  Hansel)  and  Schroeder 
processes.  Also  construction  and  operation  of  plant.  Translated  from  Gior- 
nale    di    Chimica    Industriale    ed   Applicata. 

REFRIGERATING  MACHINES 

Air.  Refrigerating  Machines  with  Air  as  the  Agent,  Maurice  Leblanc.  Mech. 
Eng.,  vol.  44,  no.  11,  Nov.  1922,  pp.  731-733,  8  figs.  Describes  new  machine 
designed  by  author.  Translated  from  Revue  Universelle  des  Mines,  vol.  14, 
no.  3,  Aug.  1,  1922,  pp.   1-36. 

Compression.  El  FICIENCY  Tables  for.  Principles  and  Methods  for  the  Calculation 
of  Efficiency  Tables  of  Compression  Refrigerating  Machines  (Grundlagen  und 
Methoden  Fur  die  Berechnung  der  Leistungstabellen  fur  die  Kompressionskal- 
temaschinen),  E.  Altenkirch.  Zeit.  fur  die  gesamte  Kiilte-Industrie,  vol.  29, 
no.  9,  Sept.  1922,  pp.  165-172,  7  figs.  Recalculation  of  tables  for  ammonia 
SO,  and  COj  in  connection  with  rules  published  by  German  Refrig.  Soc, 
and  curves  for  each. 

REFRIGERATING  PLANTS 
Efficiency.  Refrigerating  Plant  Economy,  Victor  J.  Azbe.  Universal  Engr., 
vol.  36,  no.  4,  Oct.  1922,  pp.  19-22.  Results  of  investigation  showing  that 
refrigerating  plants  are  least  efficient  ol  all;  gives  figures  to  show  that  production 
of  ice  should  be  double  what  it  is;  also  discusses  boiler  room,  cooling  towers  and 
auxiliaries. 

REFRIGER  SlTION 
Generation  and  Utilization  of  Cold.  The  Generation  and  Utilization  of  Cold. 
Engineering,  vol.  114,  no.  29(54,  Oct.  20,  1922,  pp.  I9N-500  Uistract  of 
discussion  at  joint  meeting  of  Faraday  Soe.  and  Brit.  Cold  Storage  and  Ice  Assn., 
including  following  notes:  Refrigeration  and  Inversion  Points,  \  W  Porter; 
The    Lot  *i  i  i      \tt  lined,    Kamerlingh    Pun.-       The    Leiden 

Cryogenic  Laboratory,  C.    \    Cr melin;  I  fchyl  Chloride  c  ll.ci.  C.  Frewen 

I  Some  Mat.  imls  of  Low  Thermal  Conductivity,  Ezer  Griffiths;  etc. 

i;i;si:i;\i  >n:s 
Concrete.     Constructing  the  New  Covered  Reservoir  at  Perth  Amboy,  New  Jersey, 
lohn  Contractor'     and   Engrs    Monthly,   vol    5,   no.  '-',  A.ug. 

i  letails  ol    10,000,000  i  ■'     w  i    rec s 

con  'i  i-    long  with  wi  from  230  ft    to  370  ft.  and  water 

depl  h  of  2 

Operation.     Hind         ' r Operation   G    I    Iward  Gibson      Con  !  ugr., 

vol.  31,  no.  I,  Oct.  1!  8    3  Bgs      Discusses  stoi  ige  avail 

lired  ipply,  management  of  reservoir,  struction  of  operating 

diagram  and   plr 

RIVERS 

Disciimi'.i  ■  Gauging  thi    I  i  ers. 

i    Job       H  Proc,  vol    16,  no   35  39,   \pr    1922,  pp    189- 

191       B    ed  o     i  cal  hydi  try,  water  being    malj  :ed  for 

salt  content  at  a  knov  i   inl  from  which  it  was  put  in 


St.    Lawrence.     The   Improvement   of   the   St.    Lawrence   from    the    Viewpoint   of 

Private  Capital,  Hugh  L    Coper      Am    It  rs   •  -JL,  vol    41,  no. 

11,  Nov.  1922,  pp  854-866,  19  figs  Describe*  general  plan  worked  out  by  au- 
thor for  part  of  reconstruction,  and  out  -  as  to  what  should  be  done 
with  remainder  of  ri  believed  beef  public  interest  demands  that 
river  should  be  harnessed  by  construction  of  five  dams. 

I  in  m    Lawrence  Project.    Am   [net    I  — Jl..  vol.  41,  no   n, 

Nov.  1922.  pp  Mlfi-K7(i.  Two  articles  by  II  I  H.-irnman  and  S.  Wallace 
Dempsey,  the  first  advocating  and  the  second  opposing  project. 

RIVETINd 

Machines  fob.  Riveting  Machines  (Lee  Machines  a  riven.  A.  Lambrette.  Tech- 
nique Moderne.  vol  14,  nos  9  and  10,  Sept  and  Oct  1922,  pp  .574-379  and  418- 
421,  21  figs.  Describes  hydraulic,  hydroelectric,  electric,  pneumatic  and  per- 
cussion riveters,  their  construction  and  operation,  and  advantages  and  dis- 
advantages.    Bibliography. 

ROADS 

Maintenance  and  Improvement  Mechanics!  Vehicles  and  Road  Surfaces.  Mon- 
tagu of  Bcaulieu.  Instn  Mech  Engrs  — Proc.,  no.  4.  June  1922.  pp.  783- 
789  and  (discussion)  789-793.  Recommends  co-operation  between  road  makers, 
designers  of  road  vehicles  and  road  users,  to  promote  economy  in  upkeep  and 
improvement    of   roads. 

ROADS,  ASPHALTIC  CONCRETE 
Advantages.     Asphaltic  Concrete  Pavements,  R.  G.  Davidson.     Good  Roads,  vol. 
63,  no.  14,  Oct.  4,  1922,  pp.  1 17-12(1,  5  figs.     Their  advantages  from  standpoint 
of  construction  and  maintenance;  durability. 

ROLLING  MILLS 
Nickel.     Builds  New  Plant  To  Centralize  Nickel  Rolling  Operations.     Iron  Trade 
Rev.,  vol.  71,  no.  18,  Nov.  2,  1922,  pp.  1213-1216,  0  figs       Describes  new  rolling 
mills  of  International  Nickel  Co.,  largest  nickel  rolling  mill  in  United  States. 
Equipment  is  almost  identical  with  that  employed  for  rolling  steel. 


SAND  BLAST 
Cleaning  Machine  Parts.     Cleaning  of  Machine  Parts  by  Sand  Blasting.     Can. 
Foundryman,  vol.  13,  no.  10,  Oct.  1922.  pp.  22-23  and  25,  3  figs.     Discusses 
variety   of   application,   mechanical  handling   and   serening  of  sand,  exhaust 

system  and  automatic  equipment. 

SCREW  THREADS 
Worm.  The  Normal  Chordal  Thickness  of  a  Worm  Thread.  A..  Fisher.  Machy. 
(Lond.),  vol.  21,  no.  526,  Oct.  26,  1922,  pp.  118-119.  4  figs.  Points  out  that 
problem  of  determining  normal  is  not  same  as  determining  minimum  chordal 
thickness,  and  that  common  term,  normal  thickness,  appears  to  have  different 
interpretations. 

SEAPLANES 
F-5-L-  Boat.  F-5-L.  Boat  Seaplane — Performance  Characteristics,  W.  S.  Diehl. 
Nat.  Advisory  Committee  for  Aeronautics  Tech.  Notes,  no.  118,  Oct.  1922, 
8  pp.,  8  figs.  Notes  on  wing  characteristics,  resistance  and  velocity,  engine 
and  propeller  characteristics,  power  chart  and  indicated  performance,  cruising 
and  calculated  performance. 
See  also  Flying  Boats. 

SEMI-DIESEL  ENGINES 

Solid-Injection.  A  Semi-Diesel  Engine.  Mar.  Engr.  and  Naval  Architect,  vol  45, 
no.  541,  Oct.  1922,  pp.  39G-39S,  2  figs.  New  marine-type  solid-injection  engine, 
manufactured  bv  Norris,  Hentv  &  Gardners.  Ltd.,  and  built  in  powers  from 
1032  to  134  b.  hp. 

SEWAGE  DISPOSAL 

Activated  Sludge.  Fertilizing  Value  of  Activated  Sludge,  H.  D.  Brown.  Can 
Engr.,  vol.  43,  no.  15,  Oct  10,  1922,  pp.  440-441.  Account  of  experiments 
with  fertilizer  conducted  by  Ontario  Provincial  Board  of  Health  at  experimental 
station,   Toronto. 

Direct-Oxidation  Treatment.  The  Direct  Oxidation  Method  of  Sewage  Treat- 
ment. Eng  News-Pec  .  vol.  89,  no.  16,  Oct  19.  1922  pp.  658-482.  Two 
papers  read  before  Am.  Soc.  for  Municipal  Improvements,  as  follows:  Electro- 
lytic or  Direct  Oxidation  and  the  Lima  Deadlock.  George  W.  Fuller:  One  Year's 
Operation  of  Direct  Oxidation  Sewage-Works  at  Allentown,  Harry'  F.  Bascom. 
Discussion    of   papers 

Pumping  Station.  Sewage  Pumping  Station  for  London.  Ontario.  Hector  S.  Phillips. 
Can.  Engr.,  vol.  43.  in.  16,  Oct  17,  1922,  pp.  447-449,  7  figs.  Describes  layout 
of  plant,  construction  of  pumping  station,  pumping  equipment  and  its  operation. 

Treatment.  Recent  Developments  in  Sewage  Treatment,  George  W.  Fuller.  Mun. 
and  County  Eng.,  vol.  03,  no.  4.  Oct  1922,  pp.  148-158  Discusses  chemical 
tanks,  fine  screening,  -  Q  tanks,  lml, oft  or  two-story  tanks, 

contact  beds,  trickling  filters,  sludge  handling  and  recent   developments   gen- 
erally. 

SB  \1'1  RS 

Table  Supports.  Shaper  Tabic  Supports.  Fred  Horner.  Machy.  \  V  ),  vol.  29. 
no.  3,  Nov.  1922.  pp.  178-183,  17  Bgs  Devices  employed  by  various  manu- 
facturers to  counteract  downward  thrust  of  cut. 

Si  'LIDS 
Electron   Theort   of.     Further  Studies   on   the   Electron   Theory   of  Solids.     The 
Con,!  0  i    Metal  and  of  the   Diamond  and 

Thermal  Conductivities  of  Metals.  .1.  .1.  Thomson.     I  ond.  Edinburgh  and  Du- 
blin Philosophical  Mag.  and  .11.  of  Sei  .  vol.  44.  no   262,  Oct    1922,  pp.  (•,"•7 
.-:, ■■■.■.      i  ductivity  in  metals  is  due  to  movement 

ol  electrons  and  accounts  for  variation  ol  with  tem- 

perature,  for  superconductivity   of   metals  at    very   low   temperatures  and  for 
proportion  between  electric  and  thermal  conductivity. 

SPRINGS 
Automobile.     Four  New  Methods  in  Spring  Production.  .1.  Edward  s,  hipper     Auto* 
tive  Industries,  vol   47,  no   17,  Oct   26,  1922,  pp  821  •  ribes 

production  .system  of  American  Auto   Parts  I 
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Helical.  Helical  Springs  (Ressorts  en  heliee  cvlindrique),  C.  Revnal.  Arts  et  Me- 
tiers, vol.  75,  no.  24,  Sept.  1922,  pp.  272-279,  2  figs.  Discusses  theory  and 
formulas  for  elasticity,  torsion,  flexure,  loads,  and  gives  table  of  data  including 
cross  sections,  loads  and  flexures. 

STANDARDIZATION 
International.  International  Standardization,  P.  G.  Agnew.  Am.  Mach.,  vol. 
57,  no.  17,  Oct.  26,  1922,  pp.  633-638,  1  fig.  Process  of  industiial  standard- 
ization is  classified  into  four  stages,  namely,  by  individual  firms,  by  societies 
or  associations,  on  national  scale,  and  on  international  scale.  Points  out 
obstacles  in  way  of  development  of  international  standardization. 

STEAM 
High-Pressure.  Experimental  Results  with  Steam  at  High  Pressures  and  Tem- 
peratures (Sui  risultati  sperimentali  relativi  all'impiego  del  vapore  ad  alte 
pressioni  ed  alte  temperature  e  sulle  loro  conseguenze),  Gaetano  Ivaldi.  In- 
dustria,  vol.  36,  no.  18,  Sept.  30,  1922,  pp.  343-346.  Discusses  experiments 
of  Schmidt  with  steam  at  high  pressures  and  temperatures  and  makes  calcula- 
tions to  show  some  errors. 

STEAM  ENGINES 

High-Pressure.  High  Pressure  Steam  Engines  (Uber  die  Hochstdruckdampfmas- 
chine  und  ihre  Bedeutung  fur  den  vereinigten  Kraft-  und  Warmebetrieb), 
Hermann  Franke.  Zeit.  fur  angewandte  Chemie,  vol.  35,  no.  71,  Sept.  5,  1922, 
pp.  485-489.  Describes  steam  engine  of  Schmidt  Superheat  Co.,  working 
under  steam  pressure  of  up  to  60  atmos.  and  discusses  in  detail  new  conditions 
due  to   high   pressure. 

Patent  Specifications  Steam-Engines,  Kinds  or  Types  of,  and  Details  Not 
Otherwise  Provided  for  (including  Steam  and  Other  Fluid-Pressure  Hammers 
and  Presses).  Abridgments  of  Specifications,  Class  122  (iii),  period  1909-15, 
1922,  174  pp.     Patents  for  inventions. 

Portable.  The  Care  and  Maintenance  of  Small  Steam  Portable  Engines  (Die 
Wartung  und  Instandhaltung  kleiner  Dampflokomobilen),  Hugo  Schnell. 
Zeit.  des  Bayerischen  Revisions-Vereins,  vol.  26,  nos.  17,  18  and  19,  Sept. 
15,  30  and  Oct.  15,  1922,  pp.  138-140,  146-147  and  155-157,  8  figs.  Notes  on 
attendance  of  water  level,  feed,  furnace  and  auxiliary  parts,  smoke  box,  etc.; 
cleaning  and  maintenance.     Suggestions  for  selection  of  portable  engine. 

Uniflow.  A  Uniflow  Engine  with  Single-Beat  Poppet  Valves.  Power,  vol.  56,  no. 
20,  Nov.  14,  1922,  pp.  766-767,  4  figs.  Design  and  method  of  setting  valves 
of  Chuse  uniflow  engine,  which  employs  light  single-beat  steam  valves  and  has 
novel  means  of  providing  additional  clearance  volume  in  case  vacuum  is  lost. 
Auxiliary  Exhaust  Valves  on  Uniflow  Engines.  Power,  vol.  56,  no.  19, 
Nov.  7,  1922,  pp.  718-719,  6  figs.  Describes  Skinner  unifiow-engine  valve  gear 
and  method  of  setting  valves. 

STEAM  GENERATORS 
Electric.     Generating  Steam  by  High  Voltage  Current.     Can.  Machy.,  vol.  28, 
no.   17,  Oct.  26,  1922,  p.   18,   1   fig.      Describes  "electro"  steam  generator  con- 
structed by  P.  T.  Kaelin  and  developed  by  Elec.  Furnace  Construction  Co., 
Phila. 

Steam  From  Electricity.  Can.  Min.  .11.,  vol.  43,  no.  43.  Oct.  27,  1922, 
pp.  735-736.  Reviews  recent  developments  in  steam  production  by  electricity. 
Steam  Generators.  Abridgments  of  Specifications,  class  123  (ii),  period  1909- 
15,   1922,  321  pp.     Patents  for  inventions. 

STREAM  POLLUTION 
Investigation.     Stream  Pollution  Investigation.     Pub.  Works,  vol.  53,  no.  8,  Oct. 
1922,  pp.  172:173.     Outline  of  work  being  clone  by  U.S.  Public  Health  Service 
on  Illinois  River  to  determine  definitely  nature  of  polluting  substances  and 
fundamental  laws  that  operate  in  stream  purification. 

STEAM  POWER  PLANTS 

Fuel  Economy  in.  Fuel  Economy  in  Steam  Power  Plants,  John  B.  C.  Kershaw. 
Beama,  vol.  11,  no.  5,  Nov.  1922,  pp.  715-752.  2  figs.  Control  of  combustion 
process. 

STEAM  TURBINES 

Steam  Consumption.  The  Steam  Consumption  of  Steam  Turbines  (Der  Dampfvcr- 
brauch  ton  Dampf turbinen) ,  G.  Forner.  Zeit  des  Vereinea  deutscher  Inge- 
nieure,  vol.  66,  nos.  40  and  43-4  I.  ( let  7  and  28,  1922,  pp  955-958  and  1025- 
1026,  10  figs.  Approximate  formulas  for  calculation  of  strain  consumption 
of  most  important  types  of  turbines  without  of  entropy  or  steam  charts.  Appro- 
ximate  formulas  for  calculation   ,,f  saturation   l.m  >,  a  a  I  i:i  •    <.l      hni" 

STEEL  CASTINGS 

Manufacture.  Notes  on  the  Development  of  the  Manufacture  of  Steel  Castings, 
l      \.  Melmoth.     foundry  Trade  .11  .  vol.  26,  no   324,  Nov.  2,  1922.  pp.  355- 

358,  2  Sgs.     Various  i  I  open ns  in  production  of  medium-weight 

and   light    

STEELS 

Rbqi'iiu.miah  of      SI  Uitomoti   i   Cndu  try,  Henry  Chandler. 

Iron  Age,  vol  I10.no  18,  No\  2,  1922,  pp  1136-1137  Classified  as  to  various 
parts.     Test  for  mechanical  pro]  portance  of  heal  treatment.     (Ab- 

stract )  Paper  read  before  Am  Iron  and  Steel  Inst  Sec  also  Iron  Trade 
Rev  .  vol.  71,  no.  18,  Nov.  2,  1922,  pp  1192  1194  and  1205,  2  figs  and  Blast 
Furnace  and  Steel  Plant,  vol    10,no    11,  Noi     1922,  pp   544  548,  2  figs. 

Non-Metallic   Inclusion*    i\      Nor  Metallic   Inclu  ioi  egation 

in  Steel,  ]     G    Mahin  and   il    v.     Bott        Chem    and   \Iet    I  !7,  no. 

20,  Nov.  15,  1922,  pp  ii   ii."        i 

are  preset!  lunding  sulphide  inclu  tation 

offerritt  tiny  inclusioi  ich  to  do  with  locu 

Structure,    The  Stru  Tom  the  St  try, 

I    ( ■    \    n    l  ■  19  i  id    18 

pp.  409R-411R,  8  fij        i ' 
Which  an 
atun 
point   below    thai 

Titanium  iv.     Di  Chem.  Trade  Jl    and  I  I 

r.  vol  71,  no  ims.  Oct.  20,  1922,  pp  179  180  D  uribi  Den  rapid 
volumetric  method  worked  out  I ■  '■ 

duction    and    manipul 

Ipplicata, 


STEEL,  HEAT  TREATMENT  OF 

Bath.  Heat  Treating  Bath  Composed  of  Sodium  Chloride,  Sodium  Carbonate, 
and  Sodium  Cyanide,  E.  V.  Schaal.  Air  Service  Information  Circular,  vol. 
4,  no.  363,  Aug.  15,  1922,  4  pp.,  6  figs.  Mixture  of  40  per  cent  sodium  chloride 
and  60  per  cent  sodium  carbonate  is  found  to  decarburize  steel  considerably, 
but  this  decarburizing  tendency  is  neutralized  by  addition  of  about  15  per  cent 
of  sodium  cyanide. 

Machine  Parts.  Heat  Treatment  of  Steel  for  Machine  Construction  (Varme- 
behandlingen  av  stal  for  konstruktionsandamal),  Arvid  Johansson.  Teknisk 
Tidskrift,  vol.  52,  nos.  25  and  29,  June  23  and  July  22,  1922,  pp.  407-409  and 
469-472.  Properties  of  steels  and  their  various  treatments  for  different  machine 
parts. 

STEEL  MANUFACTURE 

Power  Economt.  Industry  Needs  Power  Economy,  E.  F.  Entwisle.  Iron  Trade  Rev 
vol.  71,  no.  18,  Nov.  2,  1922,  pp.  1201-1202  and  1205-1206.  Points  out  that 
plants  have  not  kept  pace  with  increased  demands  made  during  peak-load 
periods;  effort  should  be  made  to  eliminate  wasteful  steam  plants;  electri- 
fication appears  economical.  Paper  presented  before  Am.  Iron  and  Steel 
Inst.  See  also  Blast  Furnace  and  Steel  Plant,  vol.  10,  no.  11,  Nov.  1922,  pp. 
585-587. 

Problems.  Auxiliary  Problems  in  Steel  Making.  Iron  Age,  vol.  110,  no.  19,  Nov. 
9,  1922,  pp.  1211-1216,  2  figs.  Abstracts  of  following  papers  presented  before 
Am.  Iron  and  Steel  Inst:  Heating  Furnaces  for  Blooms,  Slabs  and  Billets,  W.  P. 
Chandler,  Jr.;  Power  Plants  in  the  Steel  Industry,  E.  F.  Entwisle;  Fluorspar 
and  Its  Uses,  G.  H.  Jones. 

STEEL  WORKS 

Duluth,  Minn.  From  Ore  to  Nails  in  Minnesota  Plant,  Gilbert  L.  Lacher.  Iron 
Age,  vol.  110,  no.  17,  Oct.  26,  1922,  pp.  1057-1061,  8  figs.  Steel  corporation 
adds  rod  mill  and  wire  plant  to  its  Duluth  works;  labor-saving  devices  and 
safety  measures. 

England.  The  Story  of  Hadfields,  Limited.  Iron  and  Steel  of  Canada,  vol.  5,  nos. 
10  and  11,  Oct.  and  Nov.  1922,  pp.  179-186  and  193-205,  10  figs.  Oct.:  Dis- 
cusses Hadfield  research  work  including  manganese  steel,  low-hysteresis  steel, 
nickel-chromium  steel,  and  describes  East  Hecla  Works  and  equipment,  re- 
construction and  post-war  work,  electric  furnaces,  etc.  Nov. :  Description 
of  28-in.  reversing  mill:  11-in.  and  14-in.  rolling  mills;  Hadfields  work  during 
war,  including  production  of  armament  material. 

Fuel  Problems.  Some  Fuel  Problems  of  the  Steel  Plant.  E.  E.  Litz.  Eng.  Jl. 
(Eng.  Inst.  Can.),  vol.  5,  no.  11,  Nov.  1922,  pp.  533-536.  Review  of  require- 
ments and  distribution  of  all  available  fuels. 

STOKERS 
Coal-Mine  Power  Plants.     Mechanical  Stokers  as  Applied  to  Coal  Mine  Power 

Plants,  Ollison  Craig.     Coal  Industry,  vol.  5,  no.  10,  Oct.  1922,  pp.  444-445, 

4  figs.     Points  out  that  by  use  of  mechanical  stokers  coal  mines  can  effect 

considerable  economies;  low-grade  fuel  can  be  used  and  labor  expense  reduced. 

Economy  of  typical  installations. 
Underfeed.     The   Development   of   Multiple   Retort   Inclined   Underfeed   Stokers, 

Edwin  Lundgren.     Combustion,  vol.  7,  no.  5,  Nov.  1922,  pp.  258-264,  14  figs. 

Brief  outline  of  development  to  date  and  discussion  of  trend  of  design  to  meet 

present  and  future  central-station  demands. 

Underfeed  Stokers  Burn  Low  Grade  of  Coal,  C.  E.  Reese.     Blast  Furnace 

and  Steel  Plant,  vol.  10,  no.  11,  Nov.  1922,  pp.  588-591,  7  figs.     Underfeed 

stokers  specially  designed  to  burn  low-grade  fuel  installed  under  5,600  sq.  ft. 

of  boilers;  plant  operates  at  high  rating  and  high  efficiency. 

SUPERHEATERS 

Steam  Separators  and.  Steam  Separators  and  Superheaters.  Abridgments  of 
Specifications,  class  123  (iii),  period  1909-15,  1922,  134  fits.  Patents  for 
inventions. 

Types.  Superheated  Steam  and  Superheaters,  W.  Erskine  Dommett.  Eng.  Rev., 
vol.  36,  no.  1,  July  1922,  pp.  4-7,  8  figs.  Advantages  of  superheating;  require- 
ments to  be  met;  describes  representative  types  of  superheaters,  including 
Foster,  Sugden,  Bolton  and  Stirling  types. 


TANKS 
Measi  hi. mi  \  I-  oi  Contents.     Measuring  the  Contents  ol  b  Horizontal  Tank,  John 
L.    Bogert.     Power,   vol.   56,   no.    19,   Nov.   7,    l!t_'L',   pp,    7_'l  725.     Presents 
table  for  calculation   oi   contents  of  cylindrical   tanks  of  an]    diameter  and 
length  at  siztj  different  depths 

TELEPHONY 

Automatic.     The    Fleetwood     Automatic    Tele]  Engineering,   vol. 

lit.  no  2966,  \o\  .;.  L922,  pp,  548-650,  i  figs  Describes  installation  con- 
structed l>v  Relaj  Vutomatic  Telephone  Co.,  Ltd  '  incer 
vol    134,  no   3488.  Vo    :;.  L922,  p    174,  6 

Relai     \>  tomath        ii'     Etela;     lutomatii  em.     Engineering,  vol. 

Ill,  nos.  2961  1922,  pp    nu.-  IH7.  422- 

124  and  448  151  Deals  with  main  principles  of  s; 

method  oi  assembly,  with  particular  refereni  tie  ex- 

ilian .  ships,  rai   ■ 
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i  ■  I    .ntent       Diag 
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l  nt.  i  suchung  igen), 
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Htdratlic  for  Welded  Steel  I'ii  i       Hydra  ./  Machine  for  Welded  Steel 
erini     vol     114,   no    2966,   Noi     3,    1922,  p    565,    f  figs.     De- 
testing in I  Kim.  to  pressure  of  450 

i     p,  lb     was  built  from  2500-ton  shell  pieroing  press. 

Midi.i.n  Modern  resting  Equipment,  Eng,  Produotion,  vol  6,  no.  107,  Oct.  19, 
1922  ;•!.   i  fun.     Notes,  on  reoenf  developments  by  firm  of  Joshua 

Buckton  .v  Co.,  Ltd.,  Leed  .  I  ogland. 

.     TESTS  AND  TESTING 
Foundry  Expi  bimi  \  ial  Stations.     Duties  and  Organization  of  Ex]  Sta- 

in Poundrii  mil  Metallurgical  Works  (Aufgaben  unci  Organisation  der 
Versuchsanstall  in  Gieeserein  iind  Buttenwerken),  E.  II  Bchulz.  Giesserei- 
Zeitung.  Mil  l'i,  in.  39.  cut  :i,  1922.  pp.  571-571,  G  figs.  Historical  review 
..I   development;  mechanical  equipment  and  organization.     Details  of  expe- 

n d  of  German-Luxembourg   Min    and  Met.  Corp.,  Dortmundcr 

i  ni-ii   Dept.,  as  example  ol   modern  installation. 

THERMIT  WELDING 
Street-Ram  w  w  Shops      The  Obc  of  Thermit  Welding  in  Street  Railway  Shops, 
J.  II.  Oeppeler       \m    Welding  Soc    JI.,  vol.  1,  nos.  8-9,  Aug. -Sept.  1922  pp. 
29-31,  3  figs.     Making  special   work  by   means  of  thermit  welding;  making 
compromise  joints;  motor  cases  and  truck  frames. 

THERMODYNAMICS 

Nernst's  Heat  Law.  Nernst's  New  Heat  Theory  (Der  neue  Warmesatz  von  Nernst), 
H.  Schmolkc.  Arohiv  fur  Warmewirtschaft,  vol.  3,  no.  9,  Sept.  1922.  pp. 
165-169,  1  fig.  Mathematical  derivation  of  heat  law,  its  general  applicability 
and  practical  importance. 

TIME  STUDY 

Dat  Work  Shop.  Time  Study  in  the  Day  Work  Shop,  Howard  W.  Dickson.  Indus. 
Management  (N.Y.),  vol.  64,  no.  5,  Nov.  1922,  pp.  262  and  318.  By  install- 
ing time-study  methods,  records  kept  show  average  increased  production  of 
50  per  cent  accompanied  by  lowering  of  costs  in  spite  of  increased  payroll. 

TITANIUM 
Properties  and  Uses.  Titanium,  Robert  J.  Anderson.  U.S.  Bur.  of  Mines  Re- 
ports of  Investigations,  no.  2406,  Oct.  1922,  12  pp.  Notes  on  physical  and 
chemical  properties;  uses  for  incandescent  lights,  dyes  and  mordants,  colouring 
porcelain,  pigments,  smoke  screens;  preparation  of  pure  titanium;  minerals  and 
ores;  manufacturer  of  alloys;  use  in  steel  and  iron  metallurgy;  bibliography. 

TOLERANCES 
German  Standards.  The  Introduction  of  the  New  Dl  Standard  Allowances  in 
Fine  Mechanics  and  the  Economic  Limits  for  Their  Application  (Die  tin- 
fiihrung  der  neuen  Dl-Norm-Passungen  in  die  feinmeehamsche  Technik  und 
die  wirtschaftlichen  Grenzen  bei  der  Anwendung),  G.  Leifer.  Zeit.  fiir  Fern- 
meldetechnik,  vol.  3,  nos.  5  and  6,  May  16  and  June  16,  1922,  pp.  68-75  and 
89-92,  34  figs.  Discusses  application  of  allowance  system  developed  by  the 
German  Industry  Committee  on  Standards  (ND1)  to  precision  tools. 

TOOLS 

Small,   Standardization  of.     Standardization   of   Small  Tools,   Carl  J.   Oxford. 

Mech.   Ens-,  vol.  44,  no.   11,  Nov.   1922,  pp.  721-723  and  777,  2  figs^     How 

first  cost  of  small  tools  can  be  greatly  lowered,  without  sacrificing  their  efficiency, 

by  adoption  of  standards  that  will  permit  their  manufacture  on  quantity  basis. 

TRANSFORMERS 

Million-Volt.  A  Million  Volt  Testing  Set,  A.  B.  Hendricks,  Jr.  Am.  Inst  Elec. 
Engrs-Jl  ,  vol.  41,  nos.  10  and  11,  Oct.  and  Nov.  1922,  pp.  876  and  876-883, 
45  figs.  Oct.:  Design  of  three  500-kw.,  578,000-volt  transformers;  illustrations 
of  single-phase  arcs.  Nov.:  Three-phase  arcs:  effect  of  parallel  reactance  in 
low-voltage  and  series  resistance  in  high-voltage  circuit;  wave  forms. 

Testing.  Testing  Transformers  for  Characteristics,  R.  F.  Gooding.  Elec.  World, 
vol.  80,  no.  18,  Oct.  28,  1922,  pp.  935-938,  1  fig.  Compact  and  convenient 
compilation  of  methods,  instruments  required  and  sequence  of  tests  for  engineer 
who  is  occasionally  but  not  regularly  engaged  in  such  work. 

TUNNEL 
Concrete  Lining.     Concreting  Liberty  Highway  Tunnels.     Pub.  Works,  vol.  53, 
no.  8,  Oct.  1922,  pp.   198-200,  2  figs.     Placing  about  9000  yd.  of  concrete  in 
more  than  two  miles  of  wide,  vehicular  tunnels  from  four  portals  at  average 
rate  of  181  yd.  per  day  with  dump  cars,  shoveling,  and  pneumatic  process. 

TURBO-ALTERNATORS 
Design.  Construction  of  Turbo-Alternators  of  Great  Power  in  Great  Britain  (Progres 
r6alises  dans  la  construction  des  turboalternateurs  de  grande  puissange  en 
Grande  Bretagne),  R.  Dowson  and  J.  Rosen.  Revue  Universale  des  Mines, 
vol  15,  no.  2,  Oct.  15.  1922,  pp.  93-119,  16  figs,  partly  on  supp.  plate.  Details 
of  construction  including  Stator,  rotor,  cooling,  peripheral  speed,  ventilation, 
Parsons   turbines.  „ 

TURPENTINE 

Substitute.  The  Properties  and  .Composition  of  Dekalin,  J.  B.  Coleman  and  P. 
Bilham.  Chem.  Age,  (Lond.),  vol.  7,  no.  175,  Oct.  21,  1922,  pp.  554-5o5,  1  fig. 
Investigation  by  Building  Research  Board  of  Dept.  Sci.  and  Indus.  Research 
on  physical  and  chemical  properties  of  dekalin  to  show  its  suitability  or  other- 
wise as  substitute  for  turpentine. 


VALVES 

Stand  uids  for.     Report  of  the  German  Industry  Committee  on  Standards  (Mittei- 
lungen    di  enausschusses   der    Deutschen    Industrie!.     Masoninenbau, 

vol.   1,  no.   11,  Sept.  9,   1922,  pp.   715-735,  21   figs.     Proposed  standards  for 
straight-way    valves. 

\  ENTILATION 
Department  \   Study  in    Department    Store   Ventilation    J.    M.   Robb. 

;  i       ,  vol    19,  no.  10,  Oct.  1922,  pp.  40  Describes 

new  methods  fen  inatini   du  I  and  providing  for  proper  air  diffusion,  taking 

department  stores  as  example. 

VOCA1  I'  IN  \l.  MM  CATION 
Developments.     Vocational  Education.     Monthly  Labor  Rev.,  vol.  15.  no.  4,  Oct. 
!   ,,|,    iiu-ii_\     Industrial  rehabilitation  in  Wisconsin;  vocational  guidance 
in  Alsace  and   Lorraine. 


w 


w\< 

Hours  of  Labour  and.  Wages  and  Hours  of  Labour.  Monthly  Labor  Rev.,  vol. 
15  no  4  Oct.  1922.  pp.  59-69.  Wages  and  hours  in  woollen  and  worsted 
industry;  wages  and  cost  of  living  in  Aden,  Arabia,  average  earnings  per  shift 
in  German  coal  and  lignite  mines;  railway  shopmen  s  wages  in  Great  Britain; 
48-hour  week  in  British  industry. 

WASTE  ELIMINATION 

Metal  Industry.  Waste  and  Inefficiency  in  the  Metal  Industry,  A.  J.  G.  Smout. 
Metal  Industry  (Lond).  vol  21,  nos.  17  and  18,  Oct.  2,  and  Nov  3.  1922 
pp  385-387  and  409-412.  Economics  of  metallurgy.  Losses  in  the  metal- 
lurgy; recovery  of  tin  from  waste  products;  zinc  losses;  coal  conservation; 
froth 'flotation   of   coal;   efficiency   of   turbo-alternator. 

WASTE  HEAT 

Utilization.  Utilization  of  Waste  Heat  in  Industrial  Plants  (Ober  Abwarmeverwer- 
tung  in  Industrieanlagen).  Leo  Walter.  Zeil  dec  O-tcrr.  fngenieur-u.  Archl- 
tekten-Vercines.  vol.  74.  nos.  40-42,  Oct.  20,  1922.  pp.  185-191,  17  figs.  Appli- 
cation to  heating  feedwatcr.  steam  production,  drying,  heating,  etc.,  and 
description  of  apparatus  used 

WATER  GAS 

Plants.  Baltimore's  Water  Gas  Plant.  Gas  Age-Ree.,  vol.  50,  no.  17.  Oct.  21.  1922. 
pp  535-537,  6  figs.  Notes  on  Spring  Gardens  works  of  Consolidated  Gas, 
Electric  Light  and  Power  Co.  with  description  of  new  work  and  extensions. 

WATER  POWER 
Federal  Power  Act.     The  Operation  of  the  Federal  Water  Power  Act,  O.C    Mer- 
rill     Am.  Soc.   Civ.  Engra.-PTOC.,  vol.  48,  no.  9.   Nov.   1922.  pp.   l/o8-1765. 
Discusses  essential  features  and  fundamental  basis  of  statute  passed  by  Con- 
gress in  1920,  manner  in  which  it  is  operating  and  results  that  arc  being  accom- 

SocialP and  Economic  Aspects.  Social  and  Economic  Aspects  of  Hydro-Electric 
Power.  Charles  D.  Marx,  Am.  Soc.  Civ.  Engrs —Proc  .  vol.  48,  no.  9,  Nov.  1922, 
pp  1781-1787  Writer  seeks  to  present  facts  demonstrating  important  role 
which  it  is  playing  and  will  continue  to  play  as  factor  in  human  development. 

WAVE  POWER 
Transmission.     Wave    Power    Transmission,    W.    Dinwoodie.     North-East    Coast 
Instn    Engrs.  and  Shipbuilders,  advance  paper,  no.  2339Q,  for  meeting  Oct. 
27,  1922,  13  pp.,  9  figs.     Discussion  of  theory  and  description  of  practical  ma- 
chines and  appliances  which  are  outcome  of  these  considerations. 

WATER  TANKS 
Wooden,  Steel  and  Concrete.     Relative  Merits  of  Wooden.  Steel    and  Concrete 
Tanks      Railway  Rev.,  vol.  71,  no   17.  Oct.  21.  1922,  pp.  557-o60.     (.Abstract.) 
Report  of  Committee  to  Am.  Ry.  Bridge  and  Bldg.  Assn. 

WATERWAYS 

Great  Lakes-St.  Lawrence.     Report  on  Great  Lakes-St.  Lawrence  Deep  Water- 
way.     Eng.  World,  vol.  21.  no.  5,  Nov.  1922,  pp.  285-287.     Report  of  com- 
mission showing  practicability  of  lakes-to-ocean  project. 
WELDING 

Butt  Butt  Welding,  W.  Remington.  Am.  Welding  Soc.  Jl.,  vol.  1.  nos  8-9.  Aug. 
Sept.  1922,  pp.  84-93.  Deais  with  slow  butt  method,  flash  method,  and  part 
flash  part  slow  butt  method.  „     ._    „      . 

Cast  Iron.  Cast  Iron  Welding.  Am.  Welding  Soc.  JL,  vol.  1.  nos.  8-9  Aug -Sept. 
1922  pp  37-46  17  figs  Notes  on  field  for  cast-iron  welding:  control  of  com- 
position and  characteristics  of  iron  castings:  influence  of  impurities  on  properties 
of  cast  iron;  factors  affecting  cast-iron  welds.  Joint  report  of  electric  arc,  gas 
and  thermit  welding  research  committee  of  Am.  Bur.  of  V.  elding. 

Hyde  Process.  Adaptability  of  the  Hyde  Welding  Process  to  Steel  Engine  Cylinder 
Construction,  E.  V.  Schaal.  Air  Service  Information  Circular,  vol.  4  no. 
364  Aug  15,  1922,  4  pp.,  5  figs.  To  determine  feasibility  of  Hyde  welding 
process  and  its  effect  upon  structures  of  1020  and  1015  steel  with  view  toward 
adoption    for    engine-cylinder    construction.  . 

Rail  Joints.  Cast  Welded  Joints  in  Brooklyn,  G.  H.  McKelway.  Elec.  Ry.  J  I.. 
vol  60,  no  17,  Oct.  21,  1922,  pp.  660-662.  6  figs.  Describes  method  of  making 
cast  welded  joints  in  girder  rail  in  paved  streets. 

See  also  Electric  Welding,  Arc;  Electric  Welling,  RemUmce;  Orj-Acctylene 
Welding;  Thermit   Welding. 

WIND  TUNNELS 

McCook  Field.  Description  of  McCook  Field  5-Foot  Wind  Tunnel.  E.  N.  Fales. 
Air  Service  Information  Circular,  vol.  4.  no.  341.  Mar.  15,  1922.9  pp.,  9  figs. 
New  wind  tunnel  of  Air  Service  Engineering  Division  has  for  object  to  atlora 
more  convenient  aerodynamic  testing  facilities.  Notes  on  cost  of  plant, 
power  plant,  power  economy,  general  shape,  experimental  portion,  balances, 
propellers,  measurement  of  velocity,  etc. 

WOOD  PRESERVATION 

Decaying  Roofs.  The  Preservation  of  Decaying  Wood  Roofs,  Wendell  S.  Brown. 
Mech  Eng.  vol.  44,  no.  11,  Nov  1922.  pp.  709-712.  6  figs.  General  theory 
of  wood  decay;  methods  employed  in  preserving  wood  roofs:  economic  consider- 
ations in  prolonging  useful  life  of  repaired  roofs.     <  Abridged^ 

Mum  Timbers.  Preservatives  for  Mine  rimbers,  <  M.Gorman.  Coal  Industry, 
vol  5,  no.  10.  Oct.  1922.  pp.  142-4  13.  Describes  new  compound,  under  trade 
name  of  Ac-zol.  which  appears  to  eliminate  many  disadvantages  ol  old  methods. 

Processes  Processes  for  Preserving  Wood  [Die  llobkonservuriingsyerfahren. 
KunststolTe.  vol.  12,  no.  16.  Aug.  2.  1922.  pp.  123-125.  3  figs  Reviews  pro- 
cesses available  and  describes  those  depending  upon  impregnation  with  tar 
oil  or  with  salt  solutions  and  their  applii 


ZINC    iXLOYS 
Die-Casting.      Insuring  Permanence  in  Zinc-Base  Die-Casting  Alloy? j.  II.  E.  Brauer 
and  w    M   Peirce.     Raw  Material.  voL  6,  no  9,  Oct.  1922,  pp.  337-340. 10  figs. 

, .:    .-..:i ~t  .;.,«  M^inM  l,\-  pmrliniF  nml  swelling,  and  gives  results 


andW    M    Peirce.     Raw  Material,  vol  o,  no  a,  uci.  i»«,  pp.  337-340, 10  nos. 

IBS  failures  of  zinc  castings  by  cracking  and  swelling,  and  gives  results 
ol  experiments  to  overcome  these  failures 
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THE  INTERLOCKING   TILE    COMPANY,    LIMITED 

MANUFACTURERS  AND  DISTRIBUTORS   OF  INTERLOCKING  TILE. 

32  Toronto  Street,  TORONTO,  ONT. 

Also  Merklevs,  Limited,  Ottawa,  Ontario,  Licensee. 

(Patent  No.  137854.) 

PRODUCT.  INTERLOCKING  TILE  is  a  Large  Hollow  Brick  so  designed  as  to  permit  of  the  briek 

mason  placing  it  in  the  wall  with  one  hand  on  horizontal  mortar  beds,  as  is  his  customary  practice 
with  brick.  It  is  manufactured  from  Shale,  burned  to  semi- vitrification,  and  is  used  for  bearing  walls 
to  replace  common  brick.  The  Tile  is  made  with  deeply  grooved  keys  to  hold  interior  plaster- or 
exterior  stucco,  or  with  smooth  faces  for  exposed  work.  No  furring  is  required.  One  shape  and 
size  builds  all  desirable  thicknessess  of  walls.  The  wonderful  stability  of  the  Interlocking  Tile  Wall 
is  due  to  the  four-inch  mortar  beds  and  its  Patented  Interlocking  system.  No  mortar  joints 
extend  through  the  wall.  This  feature,  together  with  the  horizontal  dead-air  pockets,  renders  the 
Interlocking  Tile  Wall  impervious  to  the  penetration  of  moisture,  heat,  cold,  sound,  etc.  The 
weight  of  the  wall  and  laying-up  cost  is  about  one-half  that  of  solid  brick  walls. 

No  other  tile  combines  these  important  features. 

COLOR— RED. 


"IT  INTERLOCKS." 


Used  For  Load  Bearing  Walls  and  Partitions 
To  Replace  13"  Solid  Brick 


13"  Wall:    Four  Inches  Facing  Brick  with  8"  In- 
terlocking Tile  Backing.    Used  fob  Exterior 
Load  Bearing  Walls,  Schools,  Hospitals,  Etc. 
For  Spandrel  Walls  op  Steel  or  Concrete 
Frame  B'ldgs.    For  Residence  Foundations. 


I  Nine" Inch"  Wait       DsaDFOBLOAD 
Biasing  Wali  e9,  Etc.,  Bonding  op  Wali    itCorneb     Cobner'Tilb  omittj 

Aiti.k  ition  or  Jamb  Tiles  with  Metai   Tim  "'  "'  PIA<  K  ""  Solid  """  K  Dppdh  Past  to  show  manner  of  Hon- pi  no. 

n.    the  Vertical  Web    that  must]  get  their  full  strength  they  must  etandiover  each  othei  Woticethei 

WEIGHT.  Weighl  Ol  wall,  inclusive  of  mortar,  60  pounds  per  cubic  foot,  one  half  the  weight  of  briek  wall. 

Load  allowance,  Toronto  Building  Code,  7  tons  per  running  foot  of  wall.    Factors  ol  safety  9. 
ORDERING.  EaCh  interlocking  Tile  displaces  444  cubic  inches,  and  is  therefore  equal  to  5j  Toronto  Brii 

7  American  Standards     For  9 "  walls  2.1  Tile  lay  one  square  fool  (face  ol  wall  measuri  file 

lay  one  square  foot  of  12"  wall      When  Interlocking  Tile  is  used  to  hack  Up  Face  Brick  the  atxM  e 

quantities  are  reduced  10' ;  by  the  Through  Brick  Headers. 


INFORMATION 


Cosl  1  lata,  detail  drawings,  catalogs,  samples  and  prices  on  requesl 
(MAM  I  \CH  KE  TERRA  COTTA  PARTITION  TILES 


WE  ALSO 


Don't  jail  to  mentioriAThe  Journal  when  writing  advertisers, 
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Twenty  years  without  an 
equal  and  now  in  use  in 
over  4000000  HP  of 

Stationary  Boilers 


Typical  Foster    Superheater 

for  use  in    vertically   baffled 

Horizontal 

Water  tube  Boilers. 


FOSTER 

SUPERHEATERS 


A  short 

uncovered 

portion  at 

each  end  ot 

the  tube 
permits   the 
ends  to  be 
inserted  and 
expanded  into 
the  connect- 
ing headers. 


Advantages  of  Foster  Extended  Superheating  Surface 


The  unique  construction  of  superheating 
surface  in  Foster  Superheaters  has  for 
twenty  years  had  no  equal  for  its  purpose 
and  has  been  more  used  than  all  other 


designs  put  together,  the  following  reasons 
for  its  supremacy  should  be  thoroughly 
understood  by  all  interested  in  the  pro- 
duction and  use  of  superheat. 


1. 

2. 


Seamless  Steel  Tubes  Protected  from  Corrosion  by  Cast  Iron  Rings  which  also  increase  the  Heat-Absorbing  Surface^ 

Four  to  Six  times  as  much  Heat  Absorption  Surface  as  obtained  with  Bare  Tubes.  High  rate  of  Heat  Transfer 
with  Foster  Extended  Surface  Permits  Higher  Degrees  of  Superheat  to  be  obtained  within  the  Space  Available 
within  the  Setting  than  can  be  secured  with  any  Other  Type  of  Superheater. 

3.  Reserve  Heat  Stored  for  Sudden  Demands  in  the  mass  of  metal  in  the  Heating  Surface.     It  is  instantly  available 

for  maintaining  constant  Superheat  and  for  flashing  any  Moisture  into  Steam. 

4.  No  Flooding  is  necessary  in  Starting  or  Stand-by  Periods. 

Special  Applications  of  Foster  Heating  Surface. 

In  addition  to  the  use  of  Superheated  Steam  for  Economy  in  Power  Plants  Many  Uses  Have  been  found  for  Foster  Super- 
heaters.    Low  Pressure  or  Exhaust  Steam  Superheated  may  be  used  in  place  of  High  Pressure  Steam. 

Foster  Superheaters,  Preheaters,  Cracking  Stills  etc.  have  been  widely  used  in  Industrial  Processes  involving  the  Heating 
or  Heat  Treatment  of  Oils,  Chemical  Gases,  Liquids,  Air  etc. 

If  you  have  in  mind  any  Special  Application  of  Foster  Heating  Surface,  we  will  be  glad  of  the  opportunity  to  make  sug- 
gestions, and  will  regard  as  confidential  any  information  placed  with  us. 

Canadian  Representatives 

THE    GENERAL    SUPPLY    CO.  OF    CANADA,    LIMITED 


OTTAWA 


MONCTON. 


MONTREAL. 


TORONTO. 


NORTH  BAY. 


WINNIPEG. 


VANCOUVER. 


Consider  the  advertiser,  his  course  is  thai  of  wisdom. 
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For 

Improvement  ^ 

of  ^C&V 

Power  Factor  A  ^W^ 

^s  No  Supervision 

No  Maintenance  Expense. 


W« 


rfrt 


Minimum  Power  Losses 
Minimum  Capital  Outlay. 


Send  particulars  of  your  Power  Factor  problem 
for  analysis,  estimate  of  economies  effected  and 
earnings  on  Static  Condenser  investment. 

Do  you  need  our  Static  Condenser  Bulletin 
H98? 


Manufacturers 
BRITISH     INSULATED    and    HELSBY    CABLES    LTD.      HELSBY,   ENGLAND 

Canadian  Agents. 
GRISWOLD     &     CO.,     285  BEAVER  HALL  HILL,      MONTREAL 


Journal  adverliscrs  are  worthy  of  your  business  consideration. 
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We  Give  Guarantees  under 
Bond  as  to  Watertightness  of 
our  lines. 

We  guarantee  under  Bond  to 
maintain  for  One  Year  the 
Pipe  Lines  that  we  Build. 


WE  SELL  PIPE   LINES  not  unit  lengths  of  pipe. 


Pipe  Lines  of  Reinforced  Concrete 

—  OF  — 

Lock  Joint  Pipe  Company  Design  and  Construction 


Let  us  study 

your 

Pressure  Pipe  Needs. 


36"  Line  supplying  West  St.  John,  N.B.  from  Spruce  Lake. 


CANADA    LOCK    JOINT    PIPE    Co.,    LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Consult  the  advertiser,  his  information  islvaluable. 
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Regrinding  Valves 

tHat  give  satisfaction 


In  "Reliance"  and  "Sterling"  Regrinding  Valves 
we  offer  a  complete  line  of  dependable  valves  of 
the  regrinding  type. 

These  valves  are  made  from  the  very  best  materials 
and  every  detail  of  their  construction  is  in  keeping 
with  the  standard  of  workmanship  which  has 
made  the  name  "JENKINS"  a  mark  of  valve 
dependability. 

"Reliance"  and  "Sterling"  Regrinding  Valve  are 
giving  excellent  service  wherever  installed. 


Write    for    literature    illustrating 
these  Jenkins  Valves  in  detail. 


and    describing 


Fig.   500 

"STERLING" 

Regrinding  Valve 

Suitable  for  Working  Pressures 

up  to  300  lbs. 


Jenkins  Bros.,  Limited 


103  St.  Remi  St., 
TORONTO 


Montreal. 
VANCOUVER 

European  Branch: 

6  Great  Queen  St.,  Kingsway,        London  W.  G.  2  Eng. 


Dart  Unions  can  be 
used  for  almost  any 
pipe  line.  They  can 
be  used  over  and 
over  again,  because 
they  do  not  deter- 
iorate. Note  the 
heavy  Malleable 
castings  and  the 
bronze  t  o  bronze 
seats. 

Bronze  to  Bronze 
at  the  Joint. 


Dart  Unions  are 
carefully  threaded 
to  standard,  and 
any  part  of  a  Dart 
Union  is  inter- 
changeable if  de- 
sired. The  word 
"Dart"  appears  on 
the  nut  of  every 
"Dart  Union". 


Once  Tight  they 
Never  Leak. 


Manufactured  by  DART  UNION  CO.,  Limited,  Toronto 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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BELLISS  &  MORCOM  LTD.,  BIRMINGHAM,  ENGLAND 


BELLISS    ENGINE    DRIVING 
CONDENSER    PUMPS 


Belliss  Equipment  Noted  All  Over  World  for  Reliability  and  Efficiency. 
Builders  of  Air  and  Gas  Compressors,  all  Pressures. 
Steam  Engines  Steam  Turbines 

Diesel  Engines  Condensing  Equipment 

AGENTS : 

LAURIE  8c   LAMB,  BOARD  OF  ™DELBUILD,NG' 


The  Canadian  Bridge  Co.,  Limited 

Main  Office  and  Works;        -        Walkerville,  Ont. 

Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 

Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Speoial  Attention    Given  to  the  Design   and   Manufacture    ot 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Birks  Building,  MONTREAL,  P.O.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Water  Pumped  by  Water  Power 

THE  City  of  Cornwall,  Ont.,  was  former- 
ly supplied  by  triplex  and  duplex  pumps 
driven  by  a  horizontal  hydraulic  turbine, 
with  steam  driven  pumps  for  emergency  ser- 
vice. Having  plenty  of  water  available  under 
low  head,  the  City  installed  two  De  Laval 
centrifugal  pumps  driven  by  low  speed  water 
turbines.  Each  pump  can  handle  the  normal 
pumping  load  with  a  capacity  of  3,500,000 
gallons  per  day  against  a  service  head  of  180 
it.  and  operates  at  a  normal  speed  of  1670 
R.P.M.  in  order  to  obtain  the  inherent  high 
efficiency  oftheDe  Laval  centrifugal  pump.  The 
pumps  are  driven  through  De  Laval  double 
helical  speed  increasing  gears  by  water  tur- 
bines operating  at  their  normal  speed  of  200 
R.P.M. ,  with  a  loss  in  transmission  of  power 
from  turbine  shaft  to  pump  shaft  of  less  than 
1H%-  Through  a  simple  piping  arrangement, 
the  two  pumps  can  be  connected  in  series  at 
a  moment's  notice  to  deliver  over  4,500,000 
gallons  per  day  against  a  head  of  308  ft.  for 
fire  protection. 

Read  our  book  W-103  "Ten  Years  Pro- 
gress in  Water  Works  Pumps." 


DE  LAVAL  STEAM   TURBINE  COMPANY 


TURBINE  EQUIPMENT  CO.,  LTD 
73   King  St.,  West,  Toronto 


THE  E.  LAURIE  COMPANY 
243  Bleury  St.,  Montreal,   Que. 

TAYLOR  ENGINEERING  CO.,  LTD. 
Vancouver,    B.  C. 


"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  WOO  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,   PLANS,   PRICES,   ETC,   SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  or  Hamilton  Bld'fl 


WESTERN  BRANCH:  OUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248McDermott  A»e.,  Roan  &  GrelH,  Robt.  Hamilton  A  Co.. 

Winnipeg.  Man.  400  St.  James  St.,  Vancouver.  It  ( 

Montreal,  Qua. 


Mi  ii  of  in  tinnier  consul!  Journal  ruin  rtisitlg, 
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Herringbone 

Cut  G 


ears 


The    Highest    Type    of    Gear   Drive 

GEAR  DATA    FOR   YOUR   NOTE    BOOK 
Cut  this  out  -  more  coming  later 


"DON'TS"-  ON    THE     USE     OF     GEARS 

From  the  Hamilton  Gear  and  Machine  Co.,  Toronto 
Don't  run  two  soft,  low  carbon  steel  gears  together.  They  will  not 
wear  well.     Use  harder  steel  or  two  different  metals. 

Don't  use  moulded  or  cast  tooth  gears  for  any  but  the  slowest  speeds 
and  roughest  service.     Use  Cut  Gears. 

Don't  let  oil  or  water  on  a  rawhide  pinion.  For  damp  or  oily  places 
use  Celoron  which  withstands  steam,  oil  or  water. 

Don't  use  cast  iron  pinions.  A  pinion  tooth  is  weaker  than  a  gear 
tooth  of  the  same  metal,  due  to  its  foim.  Therefore  use  a 
tougher  material  for  the  pinion. 

Don't  use  brass  for  gears.  A  few  cents  a  pound  more  will  give  you 
bronze,  which  is  more  than  double  as  good.  Use  No.  1  Gov- 
ernment bronze  :  88^  copper,  10%  tin  and  2%  zinc. 

Don't  forget  that  the  Hamilton  Gear  CSb  Machine  Co.  has  the  only 
real  gear  shop  in  this  country;  that  their  modern  plant  with 
heavy,  up-to-date  machinery  is  at  your  service  in  any  emer- 
gency.    Use  telegraph  or  long  distant  'phone. 

Don't  run  gears  unguarded,  if  there  is  any  possible  way  to  put  a 
shield  around  them.  This  is  to  protect  the  gears  from  damage, 
whether  you  value  your  fingers  or  not. 

Don't  omit  details  when  asking  prices  or  placing  orders  for  gears. 
The  fuller  the  information  the  better  price  and  delivery  you 
will  get. 


Write  for  Quotations 


Hamilton  Gear 
&  Machine  Co. 


76  Van  Home  St.     -     -     -     -     -   TORONTO 

Montreal  Office     -     414  St.  James  St. 

Write  for  the  advertisers7  literature  mentioning  The  Journal 


One  of  two  28000  units,  built  m  our  works  at  Larhine,  Que., 
for  Manitoba  Power  Co.,   Limited.      Working  head  56  ft. 

The  Moody 

Diagonal  Type 

Runner 

WAS  selected  for  the  installation 
shown  above,  largely  on  account 
of  its  high  speed  under  the  given  head, 
viz.,  138.5  r.p.m.,  against  75  r.p.m.  with 
a  typical  Francis  runner  of  the  same 
capacity.  This  means  a  notable  reduc- 
tion in  weight  throughout  the  entire 
installation,  lighter  runners,  smaller 
generators,  smaller  capacity  cranes, 
etc.,  all  of  which  features  tend  directly 
to  cut  down  the  initial  cost,  and  make 
the  development  of  low  and  medium 
heads  attractive  investments. 

Hydraulic  Engineers  are  invited  to  send  for 
our  new  70  page  book  "Progress  in  Hydraulic 
Engineering,  1922"  or  for  estimates  on  any 
proposed  development. 

Dominion  Engineering  Works 

LIMITED 
MONTREAL    -    CANADA 


I.  P.  Morris  TVrbines.  Centrifugal  Pumps  and 
Accessories. 

Larner-Johnson  Hydraulic  Valves. 

Paper  Machines  for  Fine  Papers.  Newsprint  or 
Kraft,  Millspaugh  Suction  Rolls,  Graniti 

Press  Rolls.  Etc.    Electric:  Steam 
Generators. 


Western  Representative  : 
R.  F.  MATHER,  London  B!dg.,  VANCOUVER,  B.C. 

(M-85) 
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Columbia 

The  Brush  It  Needs! 


WHICH  is  the  most  suit- 
able brush  for  any 
machine  depends  on  correct 
analysis  of  all  the  relevant 
facts.  That  is  why  the  Colum- 
bia Data  Sheet  Service  im- 
proves motor  and  generator 
efficiencies.  The  essential  facts 
are  ascertained  by  Columbia 
Brush  Specialists.  These  facts 
are  carefully  analyzed  by  the 
Columbia  Board  of  Engineers. 
The  Columbia  Pyramid 
Brushes  specified  as  correct  for 
each  unit  are  guaranteed  to 
give  satisfactory  service. 

Columbia  Data  Sheet  Service 
is  at  your  command.  It  does 
not  matter  whether  you  have 
one  brush  equipped  unit  or 
a  thousand.  Avail  yourself 
of  it. 

Look  for  this  Mark 
on  Your  Brushes 


C 


N 


CANADIAN  NATIONAL  CARBON  CO. 
LIMITED 


TORONTO 


CANADA 


Superheaters 

An  Important  Advance 
in  Superheater  Engineering 


THE  important  features  embodied  in  the  design  of 
the  ELESCO  Superheaters  in  the  12-1890  H.P. 
Boilers  at  the  Hell  Gate  Plant  of  the  United  Electric 
Light  &  Power  Company,  New  York  City,  may  be 
briefly  summarized; — 

200°  F.  superheat  at  a  low  first  cost. 
Safe  gas  temperature  zone  location. 
Minimum  fluctuation  in  steam  temperature 

at  different  boiler  ratings. 
High  steam  velocities  with  minimum  pres- 
sure drop. 
Equal  distribution    of    steam    through    the 

superheater,  at  all  ratings. 
Breaking  up  of  possible  slugs  of  water. 
Fewest  possible  number  of  steam  tight  joints. 
Elimination  of  baffle  joints   between   super- 
heater and  boiler. 

The  performance  of  the  ELESCO  Superheaters  in  this 
plant  fulfills  the  exacting  requirements  of  a  central 
station  of  large  capacity. 


Made   in    Canada 


The  Superheater  Co.,  Limned 

Transportation    Building,    Montreal 

Works  at  Sherbrooke,  Que. 

Western  Representatives:  The  Taylor  Engineering  Co.,  Ltd., 
Vancouver,   B.C. 

Designing  Engineers  and   Manufacturers  of  ELESCO  Steam 

Superheaters,  and  Pipe  Coils  for  all  purposes.     Feed  Water 

Heating  Equipment  for  Locomotive  Service. 

Boiler  Feed  Pumps  for  all   Services;   Exhaust  Steam  Injectors. 

—    —    —    —    —    —    —    Use  this  Coupon    —    —    —    —    —    —    — 


The  Superheater  Co..  Ltd. 

Transportation  Building,   Montreal. 

please  send  me   your  os.  series  bulletins 

Name 

Position 

Company 

Address 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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City  of  Quebec 


Province  of  Quebec 

Population 110,500 

Total  value  of  assessable 

property $120,540,965 

Building  permits  issued,  1921..      3,693,397 

Bank  clearings,  1921 302,237,674 

Port  Statistics,  Imports  1921...    26,663,862 
Exports,  1921...    28,799,768 
"Duty  collected,  1921.      4,772,693 
Number  of  Industries  and  Work- 
shops  835 

Number  of  Industrial  Employees  18,000 

Value  of  Production  in  1919 33,126,504 

— — — — — <y»#— — — ♦— 

QUEBEC — has  plenty  of  electrical  power 
at  reasonable  rates. 

QUEBEC — means  good  steady  labour. 

QUEBEC — offers  exceptional  opportuni- 
ties for  new  industries  with 
nine  railways  entering  the 
City  and  six  miles  of  deep 
water  front. 

QUEBEC  PROVINCE— offers  over  2700 
miles  of  unsurpassed  motor 
roads  radiating  to  Quebec  City. 

Manufacturers  desiring  any  information 
as  to  sites  and  advantages. 

Please  apply  to 

THE  INDUSTRIAL  COMMISSIONER, 

BOARD   OF  TRADE, 

39  St.   Paul   St. 


THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 

Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service. 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


TO  THE 

CONSULTING  ENGINEER 

Your  catalogue  files  are  incomplete  if  you 
have  not  got  a  copy  of  the  I-T-E  CIRCUIT 
BREAKER  handbook  and  PROTECTION-UP- 
TO-DATE.  The  latter  gives  you  full  partic- 
ulars of  the  U-RE-LITE  which  is  the  I-T-E 
CIRCUIT  BREAKER  in  THE  steel  box,  and  is 
a  SAFETY -FIRST  device  which  should  be 
specified  by  you  on  every  electrical  installation. 
It  may  be  used  for  protecting  lighting  and 
power  distribution  feeders,  or  individual 
motors;  it  takes  the  place  of  the  usual  knife 
switch  and  fuses;  eliminates  all  fuse  t-ouble, 
and  cost  of  fuse  replacements.  It  may  also  be 
adjusted  to  give  protection  against  single- 
phase  running  of  A.C.  motors  and  subsequent 
burn-outs.  By  the  way;  the  U-RE-LITE  is 
approved  by  the  Underwriters,  Chicago,  and 
the   H.E.P.C. 

May  we  send  you  copies  of  these  two  books? 

Dominion  Engineering  Agency,  Ltd, 

D.  M.  FRASER,  President. 
24  Adelaide  Street  East,  TORONTO,  Ont. 

Montreal  District  representative : 

E.  W.  Playford,        358  Beaver  Hall  Square. 


Every  advertisement  is  a  message  to  you. 
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DEPENDABLE   POWER 


"PLYMOUTH" 


GASOLINE 

LOCOMOTIVES 

FOR  ALL  INDUSTRIAL  HAULAGE 

A  TYPE  FOR  EVERY  PROJECT 

A  SIZE  FOR  EVERY  JOB 

ASK  FOR  BULLETINS 


Branch  : 

108  Main  Building, 

TORONTO. 


Head  Office: 
MONTREAL. 


Dominion  Bridge  Company,  Limited 

Montreal.  P.Q. 


Engineers,   Manufacturers   and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES.  SWING  AND  BASCULE  SPANS, 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES.  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES.  HOISTING 
APPLIANCES.  LIFT  LOCKS.  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 


LACHINE    LOCKS,    P.Q. 


P.O.  ADDRESS:  MONTREAL 


Cable    Address    "DOMINION" 


BRANCH     WORKS 
SALES    OFFICES: 


TORONTO,    Ont  , 


WINNIPEG,     Man., 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


OTTAWA,    Ont. 

Ottawa.  Ont. 


Every  advertiser  is  worthy  of  your  support. 
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Slurlevanl 


<-  j  ? , 


Cinders 
Eliminated! 

The  Sturtevant  cindervane  fan 
not  only  eliminates  cinders  but 
speeds  production  by  increas- 
ing draft. 

Our  sales-engineers  will  prove 
to  you  these  and  other  advan- 
tages of  Sturtevant  equipment. 

Ask  for  folder  610. 

B.  R  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL        GALT  TORONTO 


BALL  BEARINGS  OF  FINE  QUALITY 
"Rudge-Whitworth" 


MADE    IN    ENGLAND 


Bearings  For 

ENGINEERING    SERVICE. 

Single  Row  Radial. 

Double  Row  Radial. 
Self  Aligning  Plummer  Blocks. 

Self  Aligning  Shaft  Hangers. 

Thrust  Bearings. 
Steel  Balls. 


Canadian  Representatives: 

Openshaw  &  Bennet  Ltd. 


416  Phillips  Place 


Montreal. 


E.  G.  M.  Cape  &  Company 

Engineers   and    Contractors 
General  Building  Construction 


Some   buildings   recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que. ;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque.  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 

MONTREAL 


RADIO    APPARATUS 

MODERN  EQUIPMENT  FOR 
LAND     SEA     AND     AIR 

BROADCASTING     STATIONS     BUILT 

Amateur  Apparatus  Manufactured  for  Short  Wave 
Transmission,  etc.  Technical  and  Popular  Literature 
Supplied. 

Wireless  Telegraph  (ompany  or 

Canada 

L  I  *#  lit.  U 

MONTREAL 
VANCOUVER      HALIFAX     TORONTO      ST.  JOHNS.  Nfld 


.  \<lrcrlisc»icnts  have  an  educational  value.     Read  them  carefully. 
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SfcRACKVORK 


B.  MM 

MONTRIEJ^ 


Made  in  Canada 
Conduit 

Electrical  Wiring 
Made  Safe 


For   All 

Electrical 

Installations 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 


Journal  advertisers  art  discriminating  advertisi  rs, 
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PYROMETERS 

F£ry  Radiation  Pyrometers 

Illustration  shows  a  portable  Fery  radiation  pyrometer 
^Vt^PH                                 outfit,  consisting  of  Fery   telescope  ami  portable  Indi- 
es]   /   j                                 cator,   with   tripod,   leads,   and    travelling  case.      For 
permanent   installations  it  Is  convenient  to  substitute 
1  \£^ti                                 ''  wall-type  indicator,  for  the  portable  indicator,  and 
^fc   \                                           a  fixed  Iron  support    for   the  tripod  stand.      Indicators 
/  VU         ^L\                                          for   multiple-point   outfits   can    be   mounted   on    black 
-^■l^B        ^k -sM  j                                   enamelled    slate    switchboards,  with  switches  for  con- 
i  dNHWl^^^^  itM  1                                   necting    various   telescopes,    in   exactly    the   same  way 
|M»r  ,~*-  BL  iM                                        as  thermo-electric  indicators.     Recording  or  combined 
Bft w\   flUilWil                                         indicating  and  recording  outfits  for  one  or  more  points 

iBwlVH          Hi                                    are  also  suPPlle^' 

.;;   i     \  1                                                   If  desired  the  Indicator  or  recorder  used  with  the  Fery 

^■WbI  V^H                                                    radiation    pyrometer   can    be  calibrated   with  a  second 

EMW    ^M                                               scale  for   use   with  one  of  our  platinum,   platlnum- 

JtMBPlPk  ^M                                                  rhodium,    or   Titan    base-metal   thermo-couples.      By 

tfMHB                                                    using  this  combination  a  wide   range  of   temperatures 

can   be   covered,    the    thermo-couple    being    used    for 

IBSmSX! n.                  .    ]                                    temperatures   to   1000°   C,   above   which   the  couple  is 

removed  and  replaced  by  a   Fery   telescope  calibrated 
Cambridge  FERY  RADIATION                                                           for  any  required  range. 

PYROMETER  (Portab.e  Pattern)                      ^  190_Radiation  &  0pTICAL  pYR0METERS 
(Described  In  List  190)                                                                           LlgT  194_Thermo  _  ELECTRIC      PYROMETERS 

Instruments  Limited 

43-45    BANK    ST.,           OTTAWA,    ONT. 

BRANCHES     AT 

TORONTO                  QUEBEC                  WINNIPEG                  EDMONTON                  REGINA 

BRONZE  CASTINGS 

-FOR- 

Hydraulic  Use 


-Illustration   Shows- 


One  of  3  Manganese  Bronze  Turbine  Run- 
ners made  by  us  for  turbines,  each  of  which 
developed  10,000  H.P. 

The  weight  of  Runner  shown  above  was 
11.200  lbs. 

To  one  power  company  alone,  we  have  fur- 
nished 5  runners  developing  In  the  aggregate, 
over  58,600  H.P. 


"I  have  proven  by  comparative  trials  of  very  high  grade 
cast  steel  runners  as  against  bronze  runners  of  the  same 
design  operating  under  the  same  conditions  that  the 
bronze  is  the  better  material  to  resist  erosion,  and  that 
its  longer  life  and  higher  scrap  value  made  it  the  most 
economical  material  to  use." 

— from    a    letter   received   by    us    from 

a  well  known  consulting  Hydraulic  Engineer. 

AMERICAN  MANQANESE  BRONZE  COMPANY 


HOLMESBURG.    PHILADELPHIA,    PA. 
Cleveland:  508  Leader  News  Bldg.  Pittsburgh:  316  House  Bldg. 

Detroit:  1744  Woodward  Ave.  New  York:  Room  806 


59  Pearl  St. 


Advertisers  appreciate  the  engineer's  purchasing  power, 
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KENNEDY 


TRANSMISSION 
MACHINERY 

We  can  give  you  the  largest  range  of  patterns 
in  Canada  to  choose  from  for  gears,  pulleys, 
bearings  and  bridgetrees.  Gear  teeth  either 
cut  or  cast.  Special  transmission  machinery 
built  to  specifications. 


Clean,  sound, 
reliable  castings 
In  malleable  iron, 

cast  Iron,  steel, 
aluminum  brass 
and  bronze: 
Prompt  deliveries. 


The  Wm.  Kennedy  £  Sons 

OWEN         SOUND  ONTARIO  ^  LIMITED 


District  Representatives: 

M.  B.  Saunders,  8  Silver  St.,  Cobalt;  Phone  Cobalt  153 
L.  A.  Mitchell,  1091 A  Bathurst  St.,  Toronto; 

Phone  Hlllcrest  2014 

H.  C.  Kennedy,  232  St.  James  St.,  Montreal; 

Phone   Main  394 


RANES 

Electric  and  Hand  Operated 


T" 


tZ 


tf-   * 


W\ 


Vfe 


=tflfe= 


Dominion  Bridge  Company  Limited 

Head  Office  (.Works-.  Montreal         Branches  >0ttawa. Toronto.  Winnipeg 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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Canabtan 

Stipulators 


anufactureb  bp 

Canabtan  porcelain 

Company  Htmiteo 

Hamilton,  Canada 

fflrilc  for  Catalogue  i%o.  401 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont 
TRENTON,  Ont.  STRATFORD,  Ont. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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CANADA  IRON  FOUNDRIES,  LIMITED 


■i*X^ffi0&WmB. 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


The   Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


Two  60  II. i*.  Locomotive  lioih-rs  for  125  lbs.  under  Ontario  Regulations. 

e.  Leonard  &  sons,  limited      B^SSSsfJSStiaSfi.2s^- 

ESTABLISHED    1834 


Valuabh  suggestions  appear  in  the  advertising  pc 
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On   Sale  Everywhere 

Send  for  Catalogue 


VFKIN  TAPES 

MADE    IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 
the /i/fk/n Rule  f?o.  ofQanada^Itd. 

W/NDSOKONT. 


Encourage  Canadian  industries 


BY    PURCHASING 


Canadian  Made  Product 

Ask  for  Catalogue  and  Prices  for  either 
Domestic  or  Foreign  Shipment. 


No  Order  too 
large  for 


Sawyer=(Vlassey  Co. 


Double  Cylinder  Steam  Rollers. 
Portable  Steel  Rock  Crushers. 
Road  Graders,  4  sizes. 
Elevators,  Screens  and  Bins. 
Scarifiers  for  light  and  heavy  service. 
Dump  and  Spreading  Wagons. 
Road  Oil  Distributors. 
Drag  and  Wheel  Scrapers. 
Vertical  Steam  Boilers  6  to  25  H.P. 
Road  Planers  and  Drags. 
Steam  and  Kerosene  Tractors. 

Send  for    Catalogue  to 

SAWYER-MASSEY  CO.  Limited 

CANADIAN   MANUFACTURERS 
HAMILTON  -   ONTARIO  -  CANADA. 

Branches  and  Warehouses: 
Winnipeg,     Regina,      Saskatoon,     Calgary. 


MIXERS 


Our  Famous  Heart 
Shape  Design 


Made  in   Canada 


Noted  for  Mixing  Concrete  Fast  and  Perfect 


Built    In    all    sizes,    and 

Guaranteed 

Outwears    other    make* 

with  less   repairs 

Built  of  Steel,    not  iron. 
Equipped      with       special 
built    Engine  and    Rotarj) 
Magneto   requiring 
no  batteries. 

Covered  and 
dust-proof. 


Over  6,000 
in  use 


Improved  Concrete  Machinery 

Crushers,  Rolls,  Hoists,  Pavers,  Brick,  Block,  Tile 

Sewer  Pipe  Machines,  Screens,  Etc. 

Contractors'  and  Builders'  Machinery,  Etc. 

We  specialize  in  equipping  complete  plants  for  the 

manufacture  of  Cement  Products,  Brick,  Block, 

Drain  Tile,  Sewer  Pipe,  Etc. 

WETTLAUFER  BROS,  limited 

178  Spadina  Avenue,    TORONTO,  Ont. 


Hydraulic  Turbines 

-OF- 
CANADIAN  DESIGN  AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE  A 
SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  regd. 

CANADIAN  AGENTS 


St.  Nicholas  Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  G.  Allan,  President 


James  A.  Thomson,  Vice-President 


™e  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO,  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  Inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,    ONT. 


Buy  your  equipment  from  Journal  adti  ftisi  TS. 
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The  MANITOBA  BRIDGE  AND  IRON  WORKS  Limited 


WINNIPEG,  Canada 


WESTERN 
903  LANCASTER  BLDG., 

EASTERN  OFFICE       D.  P.  LAMOREUX  CO.,  285  BEAVER  HALL  HILL 


STEEL  STRUCTURES 

Structural  Steel  for  Bridges 

and  Buildings  ; 
Transmission  Towers,  etc. 

STEEL  TANKS  and  PLATE 
WORK  — Air  and  Hydro- 
Pneumatic  Tanks.  Steel 
Stand  Pipes,  Smoke  Stacks, 
Penstocks,  Bins  and 
Hoppers. 

Galvanizing 


MINING  EQUIPMENT— 
Mine  Cars,  Buckets,  Melting 
Pots,  Screens,  Coal  and  Coke 
Handling  Equipment,  etc. 

RAILWAY  EQUIPMENT— 
Turntables,    Frogs    and 
Switches,  Snow  Plows,  etc. 

Reinforcing  Steel 

Plain,     Rounds,     Square    and 
Twisted,    Bent   to  Specifica- 
tions for  Beams,  Stirrups,  etc. 
Plant,  Road  Building  and  Earth  Handling 


OIFK  I.: 
CALGARY,  ALBERTA. 

,  MONTREAL,  P.O. 

Grey    Iron   Castings,    Upset- 
Rods,  Forgings,  etc. 
Equipment 

Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw 
Mills,  Packing  Houses, 
Stables,  Jails,  Survey 
Stakes,  etc., etc.  Bolts, Nuts, 
Washers,  Saw  Mandrels. 

Elevator    and  Power    Trans- 
mission Machinery. 
Equipment 


The    Nichols    Chemical    Company,    Limited 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


FOR    WATER    PURIFICATION: 

SULPHATE    OF    ALUMINA, 

LIQUID    CHLORINE, 

CHLORIDE   OF    LIME. 


WORKS: 


OFFICES:     MONTREAL    AND     TORONTO. 
SULPHIDE,   ONT;     CAPELTON,   QUE;     BARNET,   B.C. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


Remember  The  Journal  when  buying  apparatus. 


January,  1923 


THE    ENGINEERING    JOURNAL 


41 


Canadian   Tie  and  Lumber  Co, 


LIMITED 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Prea.  &  Gen'l  M£r. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


EDDYS 
MATCHES 

Safe- Sound-Sturdy 

"THE  Most  of  the  Best  for 
the  Money"  is  what 
you  get  in  every  box  of 
Eddy's — the  Good  Matches 
that  have  served  the  Can- 
adian Public  so  well  since 
1851. 
NO  AFTERGLOW.   NEVER  A  FIRE  MENACE. 

The 
E.  B.  Eddy  Co.,  Limited 


HULL 
Montreal  Branch: 


CANADA 
70  St.  Peter  Street. 


Strongest  and 
Most  Durable 

A     PEDLAR  Culvert  of  a  capacity  which 
has   been    correctly   figured    for    the 
work  it   has   to  do   will   serve   successfully 
for  many  years. 


MBUHeS 


PERFECT" 

<fc)Nt:A?3> 


GUEKS 


are  made  from  a  pure  iron  material  which 
gives  Ihe  greatest  resistance  lo  all  corro- 
sive agents  preseni  in  the  soil  or  atmos- 
phere. This  material—  <!§!*£&>  is  of 
heavy  gauge,  deeply  corrugated  and  thor- 
oughly galvanized.  Every  year  Pedlar's 
Culverts  grow  more  popular  with  engineers 
for  both  highway  and  railway  drainage. 
We  also  manufacture  Steelcrete,  Metal 
Lath,  Metal  Roofing  and  Siding,  Rib  Fab- 
ric, I-  loor  Tyle,  etc. 

Write  for  Culvert  Booklet  "E.  1." 

Q&  PEDLAR  PEOPLF-4^ 

ESTABLISHED      1061 

if.  Nazareth  St.,  Montreal,  Que. 

i  secutive  Offices:  Oshawa,  Ont. 

Factories:  Oshawa, Ont.  and  Montreal,  Q\n\ 

Bi  inch       I  Juebec,    Halifax,    Si    .!■  >l>n . 

Ottawa,  Toronto,  Hamilton,  \\  inni]  < 

I  algary,  \  ancow 


EVERYTHING    IN    SHEET    METAL 


The  advertiser  is  ready  to  give  full  information. 


42 


THE    ENGINEERING    JOURNAL 


January,  1923 


Fabricated  Steel 


We  design,  fabricate  and  erect 
steel  structures  to  meet  your 
needs.  Canadian  Des  Moines 
election  crews  have  become  ex- 
perts through  years  of  experience. 


BUY    IN   CANADA 


Canadian  Des  Moines 
Steel  Co.,  Limited 


245  Inshes  Ave. 
Chatham,  Ont. 


82  St.  James  St. 
Montreal,  Que. 


€£Mfem&>®i 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  =  STEEL  =  SERVICE 


STEEL  BUILDINGS  8c  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  8c  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


WATER -POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

l.— Duration  of  the  lease,  from  25  to  50  years,  according  io 
the  importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3.— An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  is  subject  to  revision,  every  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  in 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works,  mills, 
etc.,  to  the  Dept.,  previous  to  their  installation 

For  further  Information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


J.  Frank  Raw  Limited 


Drawing  Materials 

Mathematical  &  Surveying 
Instruments 

Blue  Print  Papers  &  Cloth 

Vandyke  Papers  &   Cloth 


Write  for  samples 

65  Adelaide  St.,  East 

TORONTO, 

ONTARIO. 


When  buying  consult  first  Journal  advertisers. 
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Do  Your  Employees  Work  For  You  ? 


Have  they  any  real  loyalty  towards  the  firm  —  or  are  they  merely  working 
for  their  wage  ? 

Other  factors  beside  the  wages  paid  determine  the  spirit  and  temper  of  your 
organization.  And  economic  production  is  dependent  upon  a  smooth- 
running  organization. 

You  can  best  foster  the  spirit  of  co-operation  in  your  plant  by  assuring  the 
lives  of  your  employees  under  a  Sun  Life  Group  Policy.  Each  employee 
receives  a  certificate  which,  in  the  event  of  his  death,  ensures  an  amount 
sufficient  to  carry  his  dependents  over  the  re-adjustment  period.  Provision 
is  also  made  for  him  in  case  he  should  become  totally  disabled. 

The  moderate  cost  involved  —  usually  less  than  a  dollar  a  month  per 
employee  —  places  easily  within  your  reach  this  means  of  keying  up  the 
morale  of  your  plant. 

The  Sun  Life  of  Canada  maintains  a  staff  of  experts  whose  services  are 
freely  available  for  consideration  of  your  industrial  needs.  Let  us  outline 
a  scheme  without  obligating  you  in  any  way. 

Sun  Life  Assurance  Company  of  Canada 

Head  Office         Montreal. 


zk*4Peirce 


Number 

Three 

in  series 


from 
start 
to  finish — 


Universal 
Guy  Wire 
Protector 


N.  Slater  Co.  Limited 


Hamilton,         Canada. 


Mail io)i  The  Journal  irhai  dealing  With  adrrrliscrs. 
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RENOLD    DRIVING    CHAINS 


RELIABLE! 
EFFICIENT!! 
DURABLE!!! 

& 
COMPACT!!!! 


Write    for 
"Notes    on 
Selection  of 
Chain  Gear" 


"20  H.P.  Renold  Silent  Chain  Operating  Lathe' 


Noiseless  in 

Operation  and 

Unaffected   by 

Heat,  Cold  or 

Moisture. 


LARGE 

STOCKS 
CARRIED 


PROMPT 
DELIVERIES. 


HANS    RENOLD    OF    CANADA,     LIMITED. 


HEAD  OFFICE 

11  St.  Sacrament  Street, 

MONTREAL 


BRANCH  OFFICE 

32  Front  Street,  West, 

TORONTO 


PORTABLE 


WATEROUS  L&^fx^E  BOILERS 


PORTABLE     BOILERS 
8—30  H.P. 
3-40  H.P. 
2—60  H.I\ 
1—60  H.P.  2nd. 


STOCK 


Hand  in  first 


For  General 
Contracting 
Service 

Waterous  Portable  Boilers,  on  skills  or 
steel  wheels,  are  being  used  extensively 
in  general  contracting  work. 

For  excavation  or  cofferdam  pumping, 
for  air  compressor  service  and  as  an 
essential  part  of  crusher  outfit  they  give 
excellent  service. 

They  are  easily  fired  and  easily  handled. 
Have  large  steaming  capacity,  are  thor- 
oughly reliable,  and  can  be  moved  about 
without  trouble. 

In  sizes  up  to  150  h.p. 


class  condition. 


The  Waterous  Engine  Works   Co.,   Ltd.,   Brantford,  Canada 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  imputable. 
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PROFESSIONAL   CARDS 


Douglas  Bremner,  C.E.,  A.M.E.I.C. 
J.  H.  Nobbib,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.Sc,  Ph.D. 
V.  C.  Moulton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel. Dp  3539  65  McGllI  Collefie  Ave. .Montreal 


Geo.  K.  McDonGALL,  B.Sc,  M.E.I.C. 

E.  Raymond  Pease,  B.A.,  B.Sc,  A.M.E.I.C. 

Febdinand  J.  Friedman,  B.Sc,  A.M.E.I.C. 

McDougall,  Pease  &   Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing,  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 

Electrical  Engineer 


625  Corlstine  Building 


MONTREAL 


James  Ewing  Althcod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,    Melbourne.  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 
Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  SUPERVISING   ENGINEER 

Reports,  Estimates,  Valuation.  Power  Develop- 

mrnt  and  Transmission,  Industrial  Plants. 

Illumination,    Heating,    Ventiluting. 

Room  614  New  Birks  Building. 
MONTREAL.  QUE. 

PHONE    UP   2183  P.O.    BOX   tOS4 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 

Toronto  Office: 
100  JAKVIS  STREET. 

Montreal  Office: 
405-406  SIIAUGIINBSSY    BUILDING. 


FRANK  BARBER  AND   ASSOCIATES 

LIMITED 
FRANK  BARBER  H.  L    SEYMOUR 

Bridge*  &  Structure     Town  Planning  A  Sumuing 
R.  O.  WYNNE-ROBERTS  J.  McADAM 

Water  &  Sewerage  Work*  Roadway* 

40  Jarvis  St..  TORONTO 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG., 

TORONTO,  ONT. 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 

Power,     Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.    A.    BURNETT, 

M.E.I.C,     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGill  Street, 
Telephone  Main  6737.  Montreal. 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      RES'D  U.  S.  PAT.  ATTY. 

DONALD    H.    MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION    COMPANY 

Engineers  and  Chemists, 
320  Lagauchetiere  St.  W.,      Montreal,  Que. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches:  Toronto  and  Winnipeg. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


HENRY    R.    LORDLY 

C.E..M.OE.  F.S  E..M  ICI  CM  Am  Soo.C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,   Construction,    Dams,    Water 

Power  Harbor  Work,  Foundations  in  Clay, 

Quicksand  and  Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.Q. 

Cable  Address  "Claypile",  Montreal 


M.B.E.A. 

A  M.E.I.C. 

Assoc.  Mem. 

Am.  Soc.  M.E. 

HENRY 

MCLEAN 

CONSULTING    ENGINEER 

RM.  P.,  TEMPLE   BLDG. 

.  BRANTFORD.  Ont. 

Walter  J.  Francis, C.E.  F.  B.  Brown,  M.So. 

M.E.I.C  M.E.I.C. 

M.AuSocC.E..  Mem.Am.Soc.M.E. 

M.Inst.C.E.  Mem.A.I.E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Walfran, Montreal."  W.U. Code 
Long  Distance  Telephone:  Main  5643. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,   Sewerage  and   Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power   Developments  and   Power 
Plants.       Reports,    Designs,    Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


A.M.E.I.C.  AssA.I.E.E. 

DeGASPE  BEAUBIEN 

B.Sc. 

Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building.       MONTREAL 


ALEXANDER  POTTER.  C.E. 

Consulting  Engineer 

Hydraulics.  Sanitation, 

Reports  and  Appraisals. 
Hudson  Terminal  Building. 
SO  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering 


M.E.I.C.  Tel.  Plateau  3869 

Mem.  Am.  Soc.  M.  E 

F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc. 

I28BLEURYST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitor! 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.        Booklet  free. 


President:      J    (J    C!    Kfrrt 

Associates:    A.  L.  Mcdoi,  H.  R.  McCltmont 

KERRY  &CHACE,  LIMITED 

ENGINEERS 
Hydro-Eleetric  A  Btenm  Powei  Developments 

Steam    ,v  Electric  Hailways 
Pulp  A  Paper  Mills  Industrial  Kngineerinc 

Confederation  Life  Bldo.      TORONTO 


JAMES   MCEVOY 

MINING    ENGINEER    AND    OBOLOGI81 
77   TORONTO   ARCADE 

YONGE   ST 
Phone  Main  1889  TORONTO 
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MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Teste  of  all  Material*  Including  Steel,  Braes,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialist*  for  Industrial  Chemical   Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  In  Canada" 

ESTABLISHED  37  YEARS 
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MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and     WORK: 


J  Ontario  St.  East 

1    DARLING  >"d  DAVIDSON 


MONTREAL 


EXTENSION     OF    TIME 

NOTICE    is    hereby    given    that    the     time     for     the     reception     of     tenders     for     the     Esquimalt, 
B.C.    Dry     Dock    Machinery,     is    extended     to    Wednesday,    January    31,    1923. 


By  order, 


Department  of  Public  Works,  Ottawa,  December  7,  1922. 


R.  C.  DESROCHEES,  Secretory. 


President 
LT.-COL.  R.  H.  WEBB,  D.S.O.,  M.C. 
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Director  Scientific  Department 
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Head  Office: 
811  NEW  BIRRS  BUILDING 
TELEPHONE  UPTOWN  6226 
MONTREAL 


Co  <0ur  iflanp  Jfrienb*  m  tfjc  engineering  3fnsftttute  of  Canaba 
toe  extenb  our  Heartiest  Hoofa  WHstfytX  for  tfjc  Coming  Pear. 


Subscriptions  to  your  Technical,  Trade  and  Financial  Journals,  Newspapers, 
Periodicals  and  Magazines,  etc.,  require  your  immediate  attention  to  assure 
complete  volumes  for  your  files. 

Whether  you  subscribe  to  only  one  publication  or  to  a  large  number,  send 
your  list  to  our  nearest  office  and  we  will  ensure  for  you  regular  delivery 
w i thout  any  additional  expense  to  you. 


Our  rapidly  growing  list  of  clients   among    the    members    of  The  Institute  is 
evidence  of  the  valuable  service  we  are  rendering  to  the  engineering  profession. 


A  Few  of  The  Technical  Publications  of  Interest  to  Engineers  are: 

Architectural  Review $7.20     Engineering  Journal  (Canada) 3.00 

Chemical  Trades  Journal 5.80     Paper  Maker 4.50 

Engineer 14.70     Times  Trade  &  Engineering  Supple- 
Engineering. ._ _ 14.20        ment 4.00 

Reports  and  Technical  Papers  Issued  by  the  British  Scientific  and  Industrial 

Research  Department,   (Catalogue  and  prices  on  request.) 

In  addition  to  the  service  in  connection  with  current  subscriptions  we  are  prepared  to  meet 
your  requirements,  as  far  as  possible,  in  securing  back  numbers  of  any  publication  to 
complete  your  files. 


BRITISH    COMMONWEALTH    PUBLISHERS 

LIMITED 


MONTREAL 
Sll  New  Blrka  Building 
Telephone  Uptown  6226 


TORONTO 
61  College  Street. 
Telephone  Adelaide  4500 


OTTAWA 
110  Union  Bank  Bldft., 
Telephone  Oueen  692b 


When  purchasing  equipment  consider  The  Journal  advertiser. 


Asphalt 


on  St  Lambert  River  Road 


The  excellent  Bitulithic  pavement  on  the  Montreal  city 
end  of  the  St.  Lambert  River  Road  which  was  laid  this 
summer  by  the  Warren  Bituminous  Paving  Co.  is  in 
keeping  with  the  progressive  road-building  program 
which  is  being  carried  on  throughout  Quebec. 

Asphalt  of  all  types  is  being  used  more  and  more  in  the 
extension  of  both  city  and  provincial  systems.  The 
shock  and  stress  of  heavy  and  fast  traffic  is  most  success- 
fully resisted  by  asphalt  owing  to  its  ability  to  absorb 
impact  and  distribute  it  over  wide  areas  of  surface. 

Asphalt  is  reasonable  in  first  cost  and  gives  years  of 
highly  satisfactory  service  at  low-record  maintenance 
cost.  Its  unusual  adaptability  for  all  kinds  and  condi- 
tions of  road  work  recommends  it  to  experts  who  are 
responsible  for  road  construction. 


Paving  Asphalt  a 
Asphalt  Bindera 
Liquid  Asphalt* 
Asphalt  Cold  Patch 


Toronto 
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"THB-PGjlfED'THRE4D: 

STEEL   MANUFACTURERS    ALL   HAVE  A    BUG-A-BOQ— 

J7SHELETO//  ///    THE//2    CL.OSET   C/PLLED   "P/PEO   STEEL". 

y/frH  ypiL  the  PEE/jYE/ypE/Vrs  /// mode/s//  steel  msp/t/s/g,  /t  hsps  jVe/ejz 

BEE// EO(///D  POS5/BLE    TO  EL/M///SPTE    P/P/J/G  E//T/PELY,  WD  /J/EVE&r  EOPM 
OE  STE£L.    y/O/ZK    /rs     PP.ESES/CE.     /S  -*/.JX>?J<5    TO    BE    EEJP/SED. 

y/E  HJP/t /PlgE/PDr' EMPHJPS/ZEO   THE  EPCT  THJPT  RAIL-CARBON    STEEL 
/S  SUBJECTED  ////TS  P/ZM/HZr JMJ/(/E/PCTl/PE   TO  J9  i/£Py  SEft&E    ///SPECT/0/f  TO 
Gl/AGD  JVGA///ST  P/P/JfG.     THE  ///GOT  f/POM  t/t//CH    THE  J2SP/L    /S  POLLED     /S     Ci/T 
THJZOl/GH    HOP/ZO/ZT/PLLY;     SP//D    THE    TOP   POGT/OSf    COS/TSPJS//jZi3      THE 
P/P///G     /S    D/3CSPP.DED. 

SUEE/C/E/ZT    OE    THE    JJ/GOT  Mt/3T  BE   D/SCJPPOED    SO  THJPT  /Zo  E)//0EsZCE 
rZHS/TEVEP.    OE  P/PH/G    )>Z/LL  /PPPE/PP    //ZT//E  BOTTOM    POPT/OJZ  £ETSP/sZED. 
J/f  THE  Jr?/Pj/(/Ej9CTl/PE    OE  HE/PSy OPD  /ZSP/ZcE,    THE    //ZSPECT/O/Z  COES    EVE// 
EC/PTHE/2,    JPS/O    TO  Jff/P/TE    DOl/BLr   SI//3E     OSf  TH/S    PO/y/T,    /T  /S  LSP/D  DO*Of 
THJPT   THE    ///GOT    SHJPLL    BE    CvT     VERTICALLY     THPOl/GH   THE  CE//T/2E 
TO  E///D    Oi/T  J  (/ST    WHERE     THE    P/P///G    STOPS. 

s?  p/p/l  STANDING  ON    END  /s  s/jr/PLr  sp/Z  ELONGATED  INGOT 

JP//0    THE    E//2ST  OPEP/PT/O//  ///  TH£  MPjZt/E/PCTl/PE    OE  G/P/L-  CJPPBOj/  BJPPS,   /S 
TO   BUT    THE    PJP/L    EPOJTP  E//D    TO  Ej/O     ///  TtVO    PL.JPCES. 

TH/S  SPT  OJ/C£  EXPOSES  CUT  THE  Bl/P£SPCE  JPS/Y  P/P///G  THSPT  M/GHT  H/P^E 
CREPT  P/PST  PPEylO</3  ///SP£CT/OS/S  ,  JP//D  TH£  DEFECT  SPT  OSZCE  BECOMES 
y?S/BLE,    SPS/D  THE  AfJPTEP/JPL    COf/S£<p(/£j/TL  Y"    /S     /SELECTED. 

/E  /T  WEPE  J/OT  REJECTED    THE  DEEECT//E.    Jf7JPTEP/SPL  V/Oi/LD    J/PM  ///  THE. 
POLLS    JPJ/D    CSP(/S£    JP    SE/S/Ot/S     0£L.S?y: 

JUST  AS  A  FRAYED  THREAD  CANNOT  PASS 

THROUGH  THE  EYE  OF  A  NEEDLE  NEITHER 

CAN  A  PIPED  RAIL  PASS  THROUGH  OUR  ROLLS 

//Z  OTHER.    IV0P05,    THE  PRESE/ZCE     OE   "P/P///g" /Z)TH//Z  THE    TH/C/T/ZeSS    OE  JP 
B/P/L-  CSPBBOJZ    B/PP,    /S   Jl/ST  JPS   /J/7PPOB/PBLE     J/3   /TS    PRESE/ZCE     //Z   THE 
ST££L    OE    THE    '  Ql/EE/Z    C~L/Z/9BETHS" /S /S/CH   Gc/JZS . 

th/s  /s  jt/ST  os/e  more  re/pso/Z  trt/r'    RAIL-CARBON     B  A  RS 

JPPE  7f/E  S/RO//G£ST  S/S/D    MOST     REL/SP3LE.     QH"   THE   /ri/P/?sr£T      T&DSPy. 


■THE-  JJ/GOT-  -THE-BLPo/rt*         -THERP/L.'        -THE- SLIT- R/J/L- 

SPECIFY     RAIL-CARBON     FOR    REAL     STRENGTH 

UlfJLZjETI/V  -Xs  0-4 ?z  BILLIOjV  •  VfBRjfTIOjVs. 
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Merit  Keeps  Them  on  the  Job 


ON  HEAVY  tapping  like   this,  P  &  W  Staybolt 
Taps  show  their  quality.     They  bite  into  the 
work  with  a  precision  and  ease  that  makes 
them  favorites  with  the  men  who  use  them. 

They  are  not  only  good  when  new,  but  are  heat 
treated  and  seasoned  to  maintain  this  goodness. 
That's  why  you'll  find  them  still  on  the  job  when 
others  "just  as  good"  are  in  the  scrap  pile. 

PRATT  &  WHITNEY 
STAYBOLT  TAPS 

To  meet  all  your  boiler  requirements,  we  build 
P  &W  Staybolt  Taps  in  five  standard  styles,  as  well 
as  Spindle  Staybolt  Taps  with  and  without  threaded 
end  and  also  Combined  Reamer  and  Tap  to  tap 
continuous  hole  in  the  reamer  hole  of  the  far 
boiler  plate. 

Our  reputation  for  precision  and  high  quality 
stands  behind  these  tools.  Buy  them  in  any  of 
the  styles  and  sizes  listed  in  our  Small  Tool  cata- 
logue which  is  yours  for  the  asking. 

These  taps  and  our  complete  line  of  ham,  Rochester,  Cleveland,  Detroit, 
Small  Tools  are  on  sale  at  our  offices  St.  Louis  Cincinnati,  Seattle,  St. 
in  Boston,    Philadelphia,    Birmina-        Paul,  New  Orleans;  San  Francisco. 
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PRATT  &  WHITNEY  COMPANY  OF  CANADA,  LIMITED 

Works  :  DUNDAS,   ONTARIO. 


MONTREAL  TORONTO  VANCOUVER  WALKERVILLE 

723  Drummonrl  BWy.       32  Front  St.,  West    603  Bnk  of  Ottawa  BUI  |.       10?'.  Sandwich  St. 


WINNIPEG 
1205  McArthur  Bldg. 


HALIFAX 
Ro>  Bldg 
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Self- Aligning  Ball  Bearing  Equipped 

Industrial  Trucks  Give  Greater  Ton-Mileage 


'T'HE  number  of  ton-miles  obtained  from 
an  industrial  truck  of  given  battery 
capacity  is  materially  increased  when  5KF 
marked  self -aligning  ball  bearings  are  used  on 
the  wheels,  axles  and  motor. 

As  this  type  of  bearing  is  practically  friction- 
less,  there  is  no  needless  drain  on  the  battery 
to  overcome  the  excessive  friction  of  plain 
bearings.  This  energy  which  plain  bearings 
waste  is  made  available  by  ball  bearings  In 
the  form  of  additional  mileage  or  greater 
tractive  effort. 

CANADIAN   SKF 

TORONTO 


Quicker  and  easier  starting  without  any 
sticking  of  the  bearings  minimizes  congestion 
at  terminals  and  increases  the  number  of 
trips  per  day. 

And  where  pavements  and  heavy  loads  cause 
trucks  to  wrack  and  creak,  self-aligning  ball 
bearings  automatically  adjust  themselves  to 
this  distortion  without  binding  or  wear. 

Let  our  engineering  department  co-operate 
with  you  in  lowering  trucking  costs. 

COMPANY,  LIMITED 

—MONTREAL 


':  T/ie  SELF  ' 
ALIGNING 

BALL 
,  BEARING 


Normal  View 


Deflected  View 
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SEWER  PIPE 

"The  Pipe  That  Endures 

When  purchasing  equipment  consider  The  Journal  advertiser. 
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KING  EDWARD  I1IGHW  \^ 

LAPRAIRIK  DEYKE 

DOMTAR-5 


Makes 
Good 
Roads 


Repea  t 
Orders 

increase  steadily 
the  mileage  of 

Domtar  Roads 


Write  our  Service    Dept. 
They  will  co-operate  with 
you  for  the  success  of 
your  programme. 


Dominion  Tar  &   Chemical  Company,  Limited 

Head  Office  171  St.  James  St.,  Montreal  Branch  Office  53  Yonge  St.,  Toronto 

—PLANTS  AT— 

SYDNEY,  N.  S.  MONTREAL,   P.  Q.  SAULT  STE.   MARIE,   ONT. 


Every  advertisement  is  a  message  to  you. 
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Oxide  Film  Arresters— seven  years 
of  service  is  proof  of  their  reliability 


OK'd  in  the    Laboratory 

During  Mr.  Edison's  recent  visit  to  Schenectady 
he  witnessed  the  operation  of  an  Oxide  Film  Ar- 
rester used  to  protect  a  2300-volt  bus  bar  insulator 
when  subjected  to  a  discharge  from  the  lightning 
generator  developed  by  Dr.  Steinmetz.  When 
subjected  to  the  same  discharge  without  the  arrester 
on  the  circuit,  the  insulator  was  shattered. 

This  test,  using  man-made  lightning, is  one  of  many 
which  are  made  in  the  G-E  Laboratory,  where  the 
Oxide  Film  Arrester  was  invented  and  perfected. 
Seven  years  of  successful  operating  experience  have 
thoroughly  demonstrated  the  soundness  ofjjthe 
theory,  the  thoroughness  of  the  development,  and 
the  practicability  of  its  design. 

Made  in  Canada"   B\ 

Canadian  General  Electric  Co.,Limi(ed 

HEAD  OFFICE  ^^  TORONTO 

Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor. 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

furry  ndrerliser  is  worthy  nt  youi  support. 
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LIGHT  RAILS 


itHin  tHe  Em 


Light  Rails  for  Mines,  Construction  Operations 

and  General  Contractors'   Use 

(from  12  to  45  pounds  per  yard) 

BRITISH  EMPIRE  STEEL 


CANADA    CEMENT    BUILDINC 


CORPORATION     LIMITED 


MONTREAL . CANADA 


Wi»»ltrn    R^p 


■tt   St  -Webb. 


Winnipi 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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SPEED 

The  Automatic  Telephone 

To  reach  at  will  the  operator 
in  the  Tower,  the  Engineer 
in  the  outlying  Plant — turn 
the  Dial.  Result — instant 
connection.  Think  what  this 
means  in  cases  of  emergency. 

The  P.  A.  X.  is  a  reliable, 
economical,  permanent  and 
private  method  of  talking  to 
anyone,  anywhere  about  the 
plant.  Keeps  the  regular 
switchboard  open  for  outside 
business. 


"A' Pair  of  Wires  and  a  Dial" 
telling  of  P.  A.  X.  in  opera- 
tion is  yours  for  the  asking. 
Write  our  nearest  House. 
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Hortfiern Electric  Qompatty 

limited  /         / 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


MANUFACTURING 

Manual  Telephones 
AutomalicTekphones 
"Wires  a  Cables 
Fire  Alarm  Systems 
Radio  Sendii>{$and- 
rcccivin^Eipupircent 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
PoVer  Apparatus 
Household  Appliances 
Electrical  Supplies 
JWcr  &  Liyht  Plants 
Marino  Fittings 

K5 


Journal  advertisers  are  discriminating  advertisers. 
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EVERYBODY  at  Ford  is  keen  to 
keep  down  the  price  of  Ford  Cars. 
The  $445  -  price  is  based  on  the 
expectation  of  a  Spring  business  of  8000 
cars  per  month.  If  that  business  comes, 
the  price  can  be  maintained.  It  rests 
now  with  the  public  to  say  whether 
Ford  prices  will  be  higher  or  not. 

If  you  want  a  Ford  in  the  Spring 
you  can  order  it  today  for  delivery  later 
— and  pay  the  lowest  price  in  Ford 
history,  $445. 

Help  us  Keep  Down  the  Price 
Order  your  Ford  Today 


THE    FORD    MOTOR   COMPANY  OF  CANADA,  LIMITED,    FORD,  ONT. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Water  Supply  Lines  Built  of 
Reinforced   Concrete   Pipe 

ARE  — 

Permanent,    Strong,    Watertight,    of 

Large  Carrying  Capacity,  Economical, 

Founded  on  Experience. 

Every  Joint  is  a  True  Expansion  Joint 

—  AND  — 

Settlement  of  backfill  or  of  foundation 
cannot  cause  loss  of  water  at  the  joint. 


SPECIALLY    ROLLEO  AND 
WELDED  STEEL.PROTECTED 
FROM   CORR05ION 


LONGITUDINAL 
REINFORCEMENT 


CIRCUMFERENTIAL 
REINFORCEMENT 
VARIE5  WITH  PRESSURE 


1N51DE  OF 
PIPE 


5PACE  FILLED  WITH  MORTAR 
TO  FINISH  INTERIOR  OF  PIPE  LINE 


FIBRE.     FILLED     LEAD    GASKET 
CAULKED  FROM  INSIDE   OF   PIPE 
AFTER    BACKFILL  HAS  BEEN 
PLACED.  IMPOSSIBLE  TO  BLOW  OUT 


CANADA    LOCK    JOINT    PIPE    LIMITED 


65  Pleasant  Boulevard,  Toronto,  Ont. 


Mention  of  Ttu  Journal  to  advertisers  advances  vow  interests. 
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From  the  Top  of  the  Stack 

To  the  Edge  of  the  Swinger 

You  can  rely  upon  each  part 
performing  its  duty. 


ARE    BUILT   FOR    HARD   SERVICE 

Furnished    for   Belt,   Steam,    Gasoline 
or  Electric  Drive. 


ALL  SIZES   AND   ALL    STYLES 

Also  Derrick  Irons,  Buckets,  Cars, 

Skips,  etc.,  etc. 


SEND  US  YOUR 
INQUIRIES 


COMPLETE  ASSORTMENT  OF   MACHINERY  AND    SUPPLIES 

Bucyrus  Shovels  and  Draglines,  Western  Cars,  Scrapers 
and  Graders,  Vulcan  Locomotives,   Byers   Cranes,    etc. 

MUSSENS    LIMITED 

Montreal        Toronto        Winnipeg        Vancouver 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  \%",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


++ 

WE  ALSO  FURNISH 


Slabs, 


Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

+++ 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES : 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete   Reinforcing  Bars, 

++ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from   12 

lbs.,  to  105  lbs.,  per  yard. 

++ 

Angle  Bars,    100%  Joints, 

Continuous  Standard    Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,        Foundry,        Malleable, 

++ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES  : 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.  B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 

Valuable  suggestions  appear  in  the  advertising  pages. 
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CANADA  CEMENT 

CONCRETE 

TOW     PERMANCNCC 


24"  Concrete  Pipe,  Starr  Ave.,  Toronto 
Storm  Water  Sewer 


n 

CONCRETE 


For  Storm  Sewers  and   Sanitary  Sewers 


The  high  opinion  in  which  Concrete 
Pipe  is  held  by  leading  municipal  en- 
gineers, is  probably  best  illustrated  by 
the  rapid  increase  in  the  mileage  of 
Concrete  Pipe  laid. 

An  important  reason  for  this  wide- 
spread belief  in  Concrete  for  Sewer 
Pipe,  is  found  in  the  impermeability  of 
Concrete  ;  which  means  that  leakage 
and  infiltration  are  reduced  to  a  min- 
imum. 

The  early  use  of  Concrete  Pipe  was  in 
sewers     of     large    diameters.     In    later 


years  improvements  in  Concrete-pipe 
making  machinery  have  made  possible 
the  successful  manufacture  of  small 
sizes;  which  are  now  equally  well  re- 
garded by  sewer  engineers. 


Within  recent  years  many  Canadian 
municipalities  have  adopted  Concrete 
Sewer  Pipe  in  the  smaller  diameters  in 
an  extensive  way.  There  are  also  some 
instances — such  as  at  Halifax,  N.S.  and 
Renfrew,  Ontario — where  it  has  been 
used  for  the  past  25  years  with  com- 
plete satisfaction. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


We  maintain  a  Service 
Department  to  co-operate 
In  all  lines  of  work  (or  which 
Concrete  Is  adapted.  Our 
library  is  comprehensive 
and  is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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THE   ROTARY   ASH   DISCHARGE 

The  Taylor  Stoker  was  the  first  underfeed  stoker  to  use  the 
Rotary  Ash  Discharge. 

Notice  how  many  stokers  now  include  this  idea. 


This  is  the  inte- 
rior of  one  of  the 
furnaces  in  Hell 
Gate  Station, 
United  Electric 
Light  and  Power 
Company,  New 
York.  There  are 
twelve  such  fur- 
naces in  this  plant 


22,680  rated  boil- 
er horsepow  er 
forms  the  first 
unit  of  this  sta- 
tion which  was 
designed  b^  Thos. 
H.  Murray,  Inc. 
It  is  all  Taylor 
Stokered. 


nejaylorftoker 

is  standard  equipment  for  many  industries  and 
for  lighting  and  power  stations  from  the 
largest  to  the  smallest,  or  wherever  the  power 
problem  consists  of  producing  steam  at  the 
lowest  costs. 

Money    can't    buy    a    better  Stoker. 

Ask   today  for  a  copy  of  our  new  booklet,      The   Rotary-   Ash   Discharge. 

THE    TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,    ONTARIO 

Principal  Sales    Office  :   416  Phillips   Place,   Montreal,    Que. 


Buy  your  equipment  from  Journal  advertisers. 
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Quick  Interchangeability — 
New  Control  Flexibility  and 
Time  Saving  Accessibility 

TO  change  from  clam  shell  work  to  drag 
line — just  change  the  bucket.  No  gearing 
or  drums  to  change.  No  rebuilding!  Simply 
shift  clutch  for  proper  line  speed  for  either  job. 

Shafts  can  be  lifted  from  bearings  without 
disturbing  other  parts — a  new  standard  of 
accessibility.  Boom  the  bucket  in  and  out, 
and  elevate  or  lower  bucket,  and  travel  all 
at  once  if  you  wish — and  you  can  do  it  with 
the  Koehring  without  the  penalty  of  exces- 
sive wear.  The  greater  flexibility  of  the 
Koehring  means   greater  yardage  handled. 

— and  it's  Koehring  heavy-duty  built. 

KOEHRING  COMPANY  OF  CANADA,  LIMITED, 


105  Front  Street  East,  Toronto,  Ont 

616  Canada  Cement  Co,  Building,  ^m^mJk 

Montreal,     Phone  Uptown  3026 


Write  for 

Catalog 


CR  24 


Remember  The  Journal  when  buying  apparatus. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  LIMITED 

hamilton  -  canada 
Engineers,  Manufacturers  and   Erectors 

—OF  EVERY  GLASS  OF— 

STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 


^^ 
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We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


The  advertiser  is  ready  to  give  full  information. 
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J^riictur^iJ^eeIh 


or  $peeds 
Economy 


Accttr&cy 
Compadbne$$ 


••-"•         *s 


Permanence 


Issued  by'  the 
Structural  Steel  Association 


When  buying  consult  first  Journal  advertisers. 
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The  Mill  White  Paint  That  Stays  White 

The  user  of  Sta-  White  is  assured  of  a  finish  that  retains  its 
whiteness  year  after  year.  This  is  not  a  mere  promise,  but  a 
statement  of  fact,  backed  and  demonstrated  by  service  records. 

The  glossy  finish  of  Sta-  White  does  not  readily  collect  dust  or 
dirt.  This  assures  maximum  lighting  and  whiteness.  Remember, 
too,  the  non- porous  film  that  Sta- White  produces,  may  be 
washed  repeatedly  without  injury. 

If  you  specify  Sta-  White,  you  specify  downright  good  paint.  It 
is  not  a  paint  that  permits  of  false  initial  saving,  but  like  Superior 
Graphite  Paint,  its  durability  is  definite  assurance  of  satisfaction 
and  low  cost  in  the  long  run. 

You  do  not  have  to  take^our  word  for  it  that  Sta- White  will 
give  you  service,  because  it  has  a  demonstrated  value  in  every 
line  of  industry  —  every  type  of  building  —  satisfactory  service 
records  which  eliminate  the  likelihood  of  failure.  And  back  of  this 
stands  the  reputation  of  Dominion  Paint  Works,  Limited,  as 
makers  of  good  paint  over  a  long  period  of  years.  It  is  that  that 
constitutes  the  real  guarantee. 

May  we  send  you  sample  panels  of  Sta  -White? 

STA-  WHITE  is  one  of  the  Degraco  line  of  de- 
pendable paints.  Sold  through  branch  offices 
with  warehouse   stocks  in   all  principal  cities 

Dominion  Paint  Works,  Limited 

WALKERVILLE,  CANADA 


Degraco  Products 

Superior  Graphite  Paint 

A  metal  protective  coating. 
Degraco  House  Paint  and  Varnish 
Sta-fVkite 

A  pure  white  oil  paint  for 

industrial  interiors. 
Degraco  Brick  and  Concrete  Paints 
Degraco-Tone 

An  interior  flat  wall  finish. 

Degraco  Gas  Holder  Paints 
Anti-Aqua 

A  damp-proof  coating. 
Degracolin 

A  concrete  floor  hardener. 
Cemlex 

Portland  Cement  Paint. 

Degraco 

Acid  Resisting  Paints.  Wood  Preservative. 

Machinery  Enamels.     Pipe  Joint  Cement. 

Flat  Machine  Colors.    Boiler  Graphite. 

u^Iron  Filkr.  Lubricating  Graphite 


Ur.iphitpjl 


Montreal       Quebec 

Toronto         Calgary 

Edmonton 


Winnipeg       Halifax 

St.  John  Regina 

Vancouver 


■    i 


m\ 


SU-White—    a     pure   t  hit*. 
flgM   vfflrtUng  oil  fatfti    l   '    in* 

interim.   It  itartwhlte. 

Ihr  mill  white  you  t.in  rely  uf'n. 


Degraco  Paints,  Varnishes 
and  Enamels  an  mads  m  .ill 
I    ■  ■  ■ 
ttrvlti  rvguirgrrunt. 


Superior  Graphite   Paint— .i 
i£  fit   rtntctumt 

iltti.    f  •■  '<.  Haiti 

ani    all    mttal  » 


Derraco  Brick  and  Concrete 
raioti—  t  t  tnttritn  and  a*t> 

■■■  U  I      i  Paint, 

f'lwr  Har  ;    ■■■■-.    /'         - 


Deeraro-Tone  —  aneil  patnt  in 

■ 
■ 


DEGR AGO 

Paints      —      Varnishes      —       Enamels 


Mention  The  Journal  when  dealing  with  advertisers. 
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Clean,  Fresh,  Pure  Air — 

Washed,  Cooled, 

Humidified 

Washing  and  purifying,  cooling  and  humidifying, 
the  Canadian  Sirocco  Air  Washing  and  Cooling  Fan 
supplies  a  large  volume  of  pure  fresh  air  and  is 
particularly  adaptable  for  the  ventilation  of  school 
houses,  theaters  and  public  buildings. 

This  combination  unit  provides  a  practical  venti- 
lating system  and  is  operated  at  a  cost  little  greater 
than  that  of  a  ventilating  system  alone. 

It  occupies  small  space  and  because  of  its  simplicity 
of  operation  does  not  require  the  services  of  skilled 
attendants. 

Have  you  read  our  Bulletin  which  contains  com- 
plete information  regarding  the  Canadian  Sirocco 
Air  Washing  and  Cooling  Fan,  as  well  as  capacity 
table  and  letters  of  indorsement  from  users?  We 
will  gladly  send  you  a  copy  upon  request. 

CANADIAN  SIROCCO,     COMPANY,    LIMITED.   WINDSOR.  ONTARIO 
BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 

(201) 

hwducfo 


BLOWERS       •     EXHAUSTERS 
FANS         •       AIR.     WASHERS 


VENTILATING 

ENGINES 


FOR. 
AIH 


HEATING    ,     VENTILATING    ,      DI*,YING  , 
CONDITIONING   *     MECHANICAL    DRAFT 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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HAMILTON  PIG  IRON 

Machine  Cast 

BASIC   MALLEABLE   FOUNDRY 

STEEL  AND  IRON  BARS,  OPEN  HEARTH  STEEL  SHEETS, 

RAILROAD  TRACK  MATERIAL,  WROUGHT  PIPE,  FORGINGS, 

SCREWS,  NAILS,  BOLTS,  NUTS,  RIVETS,  BURRS, 

WIRE  OF  ALL  KINDS,  BLOOMS,  BILLETS 


PLOW  BEAMS 

ANGLES 
HORSESHOES 


HAMILTON 


I 


THE 

STEEL 
COMPANY 


CANAM 

LIMITED 


iSEiieKiMiiiiiigiiiiBSiiii 


CARRIAGE  AND 
AUTOMOBILE 
HARDWARE 


fi 


5ALE5  OFFICES 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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No  User  of  Oxygen  or  Dissolved  Acetylene 
Should  Make  Arrangements  for  the  Year's 
Supply  Without  First  Securing  Our  Prices 

THE  Dominion  Oxygen  Company's  policy  of  maintaining  a 
definite  schedule  of  prices  based  on  consumption  works  to 
your  advantage. 

Prices  are  now  appreciably  lower  than  a  year  ago  due  to  the  price 
reductions  as  the  volume  of  sales  increased. 

If  you  are  not  familiar  with  the  Dominion  Oxygen  policy  which 
provides  for  a  liberal  contract,  prompt  shipments,  modern  cylin- 
ders, friendly  relations  with  customers,  and  the  lowest  prices 
obtainable,  we  will  be  glad  to  tell  you  about  it. 

DOMINION  OXYGEN  COMPANY,  Limited 

Operating  the  Welding  and  Cutting  Gas  Division  of 
PREST-O-LITE    COMPANY    OF    CANADA,    LIMITED 

General  Offices:  80  Adelaide  St.  East,  TORONTO. 


Hamilton  M<  rritton  Montreal 

Welland 


Oshawa 

Windsor 


Quebec 


ShawiniKan     Kails 
Winnipeg 


Toronto 


D31 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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TUPNKULLElEVATOP©MmNY 


HEAD  OFFICP  I  -WORKS  MONTREAL  BRANCH 

John  si   TORONTO  202Mappin  Building 


TURNBULL   TWO    SPEED    TRACTION 

Alternating  Current  Elevator 

THE  MA  CHINE  is  screw  gear  single  wrap  traction  type 
with  Ball  Bearing  thrust  on  worm  shaft  and  Roller  Bear- 
ing mounting  for  the  drum  shaft. 

THE  MOTOR  is  tandem  type — two  units — giving  three 
to  one  speed  variation.  Two  separate  Brakes  are  pro- 
vided, operated  by  oil  immersed  A.C.  Magnet,  absolutely 
quiet  and  reliable. 

TUKNKUILfJEVArORGMmNY 


LlMJTED 


HEAD  OFFICP  &  WORKS . 
John  st.  TORONTO. 


MONTREAL  PRANCH 

202  Mnppin  Uuilding. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Illustrating 
Zoelly  2000  KW 

Geared 

Steam  Turbine 

Operating  at 

6000  RPM. 

reduced  through 

Gears  to  3600  rpm. 

for 
Generator  Shaft. 


Illustration  of  a 

Francis  Enclosed 

Type  Horizontal 

Water  Turbine 

Assembled  in 

Zurich  Shops. 

This  Cut 
Represents  one 
of  Many  Types 
Manufactured 
by  Esher  Wyss. 


CANADIAN  REPRESENTATIVES 


Steam 
Consumption 

In  Pounds 

Per  Hour  Per 

Horse  Power. 

Full  Load  9.72= 

Three  Quarters 

Load  9.92* 


The  Products 
of  these  Shops 
are  recognized 

throughout 
the  Engineering 

Field  for  the 

High  Quality  of 

Workmanship 

and  for  the 

Reliability 

in  Service. 


The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONCTON,      MONTREAL,    TORONTO,    NORTH  BAY,    WINNIPEG,      VANCOUVER. 


Consult  the  advertiser,  his  information  is  valuable. 
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The  Nipigon  Power  Development. 

The  two  10,600  Kv-a.  Waterwheel  Generators, 
illustrated,  installed  at  the  Nipigon  Development 
of  Hydro-Electric  Power  Commission  of  Ontario, 
are  similar  to  the  three  45,000  Kv-a  units  fur- 
nished for  the  Queenston  Development. 

Generators  of  absolute  efficiency  and  reliability 
are  what  were  demanded,  and  supplied. 

Canadian  Westinghouse  Co.,Limited,  Hamilton,  Ont. 


TORONTO,  Bank  of  Hamilton  Bide. 
HALIFAX,  105  HoIIIh  St. 
CALGARY,  Canada  Life  Bid*. 

MONTREAL,  113  Dagenai*  St. 
TORONTO,  366  Adelaide,  St.  W. 


MONTREAL,  2ks  Bearer  Hall  Hill 
Ft,  WILLIAM,  Cutbertaon  Block 
VANCOI  VER,  Bank  of  Neva  Scotia 

Ride. 

REPAIR       Sll  ()  P  S 
\  \\<  (>1  \  I  R,   lO'ld  Mainland   s. 


<>i  I  \u  \.  M.r.irn  \  Soper,  Ltd. 
WINNIPEG,  158  Portage  Ave.,  B. 
EDMONTON,  211  McLeod  Bldg. 

WINNIPEG      158  Portage  \tt    I 
CALGARY      lie  3rd    \w     I 


Westinghouse 


Journal  advertisements  are  a  business  call  al  your  office. 
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Official  Test 
Demonstrates 
Advantages  of 


Interlocking  Tile 


Tests  of  Absorption  and  Crushing  were  conducted  at 
McGill  University  by  H.  M.  Mackay,  M.E.I.C., 
Professor  of  Civil  Engineering  and  S.  D.  MacNab, 
A.M. E.I. C,  superintendent  of  Testing  Laboratory, 
which  demonstrated  conclusively  the  qualities  of 
Interlocking  Tile. 

The  samples  were  from  stock  and  only  the  light  and 
medium  burned,  or  the  usual  run  of  material  shipped 
by  makers  of  Interlocking  Tile. 

The  test  was  made  to  determine  if  Interlocking  Tile 
could  be  safely  loaded  to  the  Toronto  Building  Code 
Limit  of  four  and  one-half  tons  per  square  foot. 

The'results  of  the  tests  were  so  good  that  a  building 
might  be  designed  in  which  the  walls  would  carry  a 
load  of  six  tons  per  square  foot. 


Used  For  Load  Bearing  Walls  and  Partitions 
To  Replace  13"  Solid  Brick 


WEIGHT. 

Weight  of  wall,  inclusive  of  mortar,  60  pounds  per 
cubic  foot,  one  half  the  weight  of  brick  wall.  Load 
allowance,  Toronto  Building  Code,  7  tons  per  run- 
ning foot  of  wall.    Factors  of  safety  9. 

ORDERING. 

Each  Interlocking  Tile  displaces  444  cubic  inches, 
and  is  therefore  equal  to  5|  Toronto  Brick  or  7 
American  Standards.  For  9"  walls  2.1  Tile  lay  one 
square  foot  (face  of  wall  measure) :  3.3  Tile  lay  one 
square  foot  of  12"  wall.  When  Interlocking  Tile  is 
used  to  back  up  Face  Brick  the  above  quantities 
are  reduced  10%  by  the  Through  Brick  Headers. 

INFORMATION. 

Cost  Data,  detail  drawings,  catalogs,  samples  and 
prices  on  request. 

WE    ALSO   MANUFACTURE  TERRA  COTTA 
PARTITION  TILES. 


'IT  INTERLOCKS. 


The  Interlocking  Tile  Company,  Limited 

EXCELSIOR  LIFE   BUILDING,  TORONTO,  ONT. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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NOW    READY    FOR    DISTRIBUTION 


THE  new  Link-Belt  General  Catalog 
No.  400  contains  832  pages  of  prac- 
tical mechanical  information  on  elevat- 
ing, conveying  and  power  transmitting 
machinery  and  accessories  —  chains, 
sprocket  wheels,  buckets,  gears,  screw 
conveyors;  in  fact,  it  combines  the  com- 
plete Link-Belt  products  with  those  of 
our  H.  W.  Caldwell  &  Son  Co.  plant,  now 
owned  by  our  Company. 

It  is  the  most  complete  catalog  we  have 


ever  issued.  Use  it  as  your  guide  in  pre- 
paring plans  for  your  material  handling 
and  power  transmission  equipment. 

Engineers,  architects,  superintendents, 
purchasing  agents,  and  those  responsible 
for  production,  should  have  a  copy.  We 
shall  be  pleased  to  send  the  book  to  the 
right  man  in  your  organization,  if  it 
can  be  used  to  our  mutual  advantage. 
Address  our  nearest  office,  on  your  letter- 
head, giving  your  name  and  position. 


CANADIAN     LINK-BELT    COMPANY.     LIMITED  1063-A 

TORONTO — Wellington  and  Peter  Streets  MONTREAL — 10  Gauvin  I.ane 


EJ  IIU  ill 


Wrih  for  the  advertisers'  literature  mentioning  The  journal. 
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Where  are  the 
Managers  of  Tomorrow? 


Men,       I      tell      you      frankly  no  easy  thing  to  do.     I  can  think  If  you  are  really  determined  to  become 

that     by     September     1st,     1925,  of  scores  of  promising  fellows  rieht  °ne    of    the    "managers    of    to-morrow" 

there'll    be    a    lot    of    new    faces  here    in"  this    organization      But  e- ,Intlst,n?    Lxtenslonu  Institute   can 

among  the  managing  executives  they're  all  'onel^tn^!  ESfto&S  =&2S°^S&S 

or  this  Company,  They  lack  the  broad  grasp  of  all  of  sixty  of  tne  leading  industrial  spe- 

The          "Big          Boss"     -Vice-  departments  so  vital  to  the  success-  «ahsts   of   America,— men    like    O.antt, 

President  and  General  Manager  ful  manaeer  Babson,  Tbwne,  Steinmete,  Ficker,  Going, 

of    a     widelv     Vnnwn     motnr    r^r                                "  each  one  a  recogmzed  specialist  in  some 

or    a   widely    Known   motor   car  hase  of  the  manappmcnt  eeld. 

company  —  was     talking     to     a  Knowledge  That  Wins 

group  of  young  men  who  were        ((Ri  ,  t           p                «onnnn  ■  If  ^an  HeIp  You  To° 

Starting   in   tO   learn   the  business  waitinf    for* The    right    man      But that  Within    the    last     year,     hundreds    of 

from    the    ground    up.  man  is  hard  to  find.     He  must  have  a  ambitious    employees    of    the    great    Du 

"Doctors  tell   us,"   he    went   on.  working     knowledge    of    the     principles  Pont    organization,    the     General     Mo- 

" that  the  blood  in  the  human  hndv  whlch   g°vern   factory   organization   and  «>rs    Corp.,    the    Winchester    Repeating 

ronf™     Til  If                                              •  administration,   the  selection   and   layout  Anns    Company    and    many    other    rep- 

renews    itsell    every    seven    years.  0f  buildings  and  equipment,   the   plan-  resentative      manufacturing      organiaa- 

Now    men    are    the    life    blood    of  ning  and  routing  of  work,  wage  systems  tlons>    have    enrolled    for    the    "Factory 

modern  business.    And  it  is  equally  and  bomis  P]ans,  the  valuation  of  prop-  Management   Course  and   Service", 

true    that    the    nwrao-P    inrWrinl  ertv  and  statistical  control.  " hat    ,thc    course    ls    dolnS    f"r    »« 

true  tnat   tne    average   industrial        „Now  ,  know  .  men— what  it  has  done  and  is  doing 

Organization  undergoes  a  complete  man    to    get    this   knowledge.     One   way  f,'r    hundreds    of    men    in    great    induB- 

change    in    its    executive   personnel  is  through  the  hard  school  of  experience  ,n:d     companies    such    as    the    General 

about  once  in  ten  vears.  where  the  odds  are  against  him.    The  Electric    Co.,    the    Intl.    Motors    Corp.. 

other   way   is    to    train    himself   at   home  thc  W»tt   Holler  Rearing  Co..  etc..  etc., 

rasimltioc  «f  T«H„c<-™  m  hk  S|,are  ,u"('  through  the  "Factory  "  (':m  also  (1°  f'"'  -vmi- 

ll    lllURS    OI    ""lUSTXy  Management    Course  and   Service"  of  the  Tear  off  the  coupon  below    and    send  for 

"Everv  dav  manatrine  executivps  In«Jrltrial  Ext«nsion  Institute-  "Thinking  Beyond  Your  Job" 

juvexy  uaj  managing  executives          "ihe  second   way   is   a   short   cut,   to  _the   interestms   loo  .vine  free  booklet 

become    'casualties'    in    the    great  success.     I     took     bus     course     myself  J.JV,!, "^u'^vervthmg    v."    Jam    to 

battle      01      industry.      Some    die.  "was    the    best    investment    of    tune  know  about    the   "Factory  Management 

Others  retire.    Some  are  promoted  ♦       money  *  evcii  Ina,de  and   rd   llk,>  Course  and  Service". 

+  „     _,,-„     „„„„+„  -,  -t ,  -  '"    see   every    worth    wlnle    man    in    my 

to    even    greater    responsibihties.  organization  enroll  for  ii  " 

Still    others,    unable    to    keep    Ihe           „„           ~       „  i  ,  .   ,     c   ,        •          i 

pace,  resign.                                          Where  We  Can  Help  You  Industrial    extension    Institute 

,,",,s     obvious>     therefore,     thai          The     Industrial     Extension     Institute  Nine  East  45th  Street 

tnere     LS     a     constant     demand     for  specializes     in     training     men    to    become  NEW    YORK    CITY 

new    managers       ambitious    men  Industrial    .Managers,    it    provides   this  „    ,         ..,.,,■     ,,       ,v 

who  have  the  trainine  which  (1,,,l  <r:mim«  through  a  home  course  of  stu.lv  *?2  ?"    ,1I,1,"U,E  Beyond  w 

is          >  ,  V        ,'                                   )  -i  based   ""    "'•*    University    plan,   and   con-  ,ob    without  obligaUona 

toes  them  to  step  forward  and  fill  siting   of   lectures,    talks,   text    books.     Nam. 

tne  gaps.  reading  assignments,   problems  and  model        Home  Address 

"In    this    company,    it's.    ni\     job  solutions  to   these    problems.     The   Con-      City  and  State 

to  pick  the  right  men  as  'replace-  sultm6  .Service,   winch    is   part    of   the     Position  

,,,,„,)  D  •       \,,,i'i   t   ,         .ii  ■  •  course,  is  designed  to  help  you  solve  the      Company 

"""ls-       All<1   '■'   ""'    ''■"   >•"■■   "  s  questions  which  arise  in  your  daily  work 

The  Only  Complete  Course  in  Industrial  Management 


Men  of  influence  consult  Journal  advertising. 
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Chairman  Wm.  STORRIE 
Vice-Chair.,  E.  G.  HEWSON 
Sec.-Treas.,  O.  M.  FALLS 

67  Arlington  Ave.,  Toronto 
Executive,      PETER  GILLESPIE 
G.  G.  POWELL 
M.  V.  SAUER       R.  C.  MUIR 
N.  D.  WILSON    W.  A.  DUFF 
(Ex-Officlo)   C.  R.  YOUNG       G.  T.  CLARK 
R.  O.  WYNNE-ROBERTS 

HAMILTON 
Hon.  Chair.  H.  U.  HART 
Chairman,    F.  W.  PAULIN 
Vice-Chair.,  J.  W.  TYRRELL 
Sec.-Treas.,  W.  F.  McLAREN 

Canadian  Westinghouse  Co.,  Hamilton.  Ont. 
Executive,    H.  G.  BERTRAM    P.  M.  SMITH 
J.J.  MACKAY         C.  H.MARRS 
(Ex-Officlo)  E.  H.  DARLING 

LONDON 

Hon.Chair.,  J.  DAVIS  BARNETT 
Chairman,     H.  A.  BRAZIER 
Vice-Chair.,  W.  J.  FORBES-MITCHELL 
Sec.-Treas.,  F.  JAS.  BRIDGES 

Public  Works  of  Canada, 

P.O.  Box  587.  London,  Ont. 
Executive,      F.  A.  BELL  CHAS.  TALBOT 

H.  B.  R.  CRAIG 
E.  V.  BUCHANAN  R.  I.  OLMSTED 

NIAGARA  PENINSULA 
Chairman.   F.  S.  LAZIER 
Vice-Chair.  S.  R.  FROST 
Sec.-Treas.,  R.  W.  DOWNIE 

Box  685,  Thorold,  Ont. 
Executive      F.  W.  CLARK 

A.  MILNE 

A.  W.  L.  BUTLER 

F.  E.  STERNS 
(Ex-Officio)  N.R.GIBSON 

A.  C.  D.  BLANCHARD 

H.G.  ACRES 

Lt.-Col.  R.  VV.  LEONARD 
BORDER  CITIES 
Chairman,    GEO.  F.  PORTER 
Vice-Chair.,  W.  H.  BALTZELL 
Sec.-Treas.,  J.  CLARK  KEITH 

302  Ouellette  Ave.,  Windsor. 
Executive,     L.  M.  ALLAN       A.  J.  M.  BOWMAN 

H.  C.  McMORDIE 

A.  J.  RIDDELL 

SAULT  STE.  MARIE 

Chairman,     B.  E.  BARNH1LL 
Vice-Chair..  L.  R.  BROW  \ 
Sec.-Treas..  C.  II.  E.  ROI  NTHWAITE 
Algoma  Central  &   Hudson   Baj    !<>.. 

Sault  Ste.  Marie.  Ont. 
Executive       J.  W.  LeB.  Ross 
G.  II     KOIM 

LAKEHEAD 
Chairman.    G.  II.  RURBIDGE 
Vlce-Chalr..  II.  S.  HANCOCK 
Sec.-Treas.,  CEO.  P.  BROPHY 

P.  O.  Box  86,  Port  Arthur,  Ont. 
Executive,       J.  ANTONISEN    W.  T.  MOODIE 
<;.  R.  DUNCAN    1).  <;.  CALVERT 
WINNIPEG 

Chairman.     E.  V.  CATON 
•Secretary,      GEO.  L.  GUY 

503  Tribune  Bldg..  Winnipeg.  Man. 
Executive.     E.  P.  FETHERSTONHAUGH 

I).  A.  ROSS  I).  L.  McLEAN 

J.  N.  FINLAYSON  W.  ALDRIDGE 
J.  C.  LEGRAND      C.  H.  ATTWOOD 


SASKATCHEWAN 
Chairman,    J.  R.  C.  MACREDIE 
Vlce-Chalr..  C.  W.  DILL 
Sec.-Treas.,  D.  A.  R.  McCANNEL 

City  Engineer's  Dept.,  Regina,  Sask. 
Executive,      R.N.  BLACKBURN   A.C.  GARNER 

C.  J.  MACKENZIE     A.  P.  LINTON 
W.  H.  GREENE     J.  W.  CALDER 

(Ex-Officlo)   H.S.  CARPENTER  A.  R.  GREIG 

LETHBRIDGE 

Chairman.     C.M.ARNOLD 
Sec.-Trea.,     G.  S.  BROWN 

Box  428  Lethbridge  Alta. 
Executive.       C.  D.  MACKINTOSH 
(Ex-Officlo)    SAM.  G.PORTER 
H.  W.  MEECH 
H.  G.  COCHRANE 
EDMONTON 
Chairman,    J.  G.  RE1D 
Vlce-Chalr.,  E.  STANSFIELD 
Sec.-Treas.,  R.  H.  DOUGLAS 

703  Tegler   Building,  Edmonton.  Alta 
Executive.      W.  R.  MOUNT 

J.  D.  ROBERTSON 
R.  W.  ROSS   A.  J.  STEWART 
(Ex-Officlo)  C.  A.  ROBB    R.  S.  L.  WILSON 

CALGARY 

Chairman,    P.  J.  JENNINGS 
Secretary,     J.  A.  SPRECKLEY 

513,  8th  Ave.,  W.,  Calgary,  Alta 
Treasurer,    G.  P.  F.  BOESE 
Executive.     V.  MEEK 

F.  E.  EMERY  F.  K.  BEACH 

(Ex-Officlo)  B.  L.  THORNE 

P.TURNER  BONE     G.  W.  CRAIG 

VANCOUVER 

Chairman.    A.  C.  EDDY 
Vice-Chair..  J.  MLTRHEAD 
Sec.-Treas.,  P.  H.  BUCHAN 

930  Birks  Building.   Vancouver.  B.C. 
Executive,     W.  G.  SWAN 

D.  O.  LEWIS 
W.  II.  POWELL 

T.  W.  FAIRHl'RST 

VICTORIA 

Chairman.     P.  PHILIP 
Vice-Chair.    E.  F.  COOKF 
Secretary        III  CH  PETERS 

P.  O.  Box  699,  Victoria,  B.  C. 
Treasurer.     E.  P.  GIRDWOOD 
Executive,      E.  E.  BRYDONE-JACK 

J.  P.  FORDE 
(Ex-Offlclo)    E.  G.  MARRIOTT 

H.  L.  JOHNSTON 

ONTARIO  PROVINCIAL  DIVISION 
Chairman.    Col.  W.  H.  MAGWOOD 
Vice-Chair..   Prof.  C.  R.  YOUNG 
Sec.-Treaf.,  A.  B.  LAMBE,  Ottawa,   Ont. 
Ex-Officlo  Members 
Lt.-Col.  R.  W.  LEONARD 
H.  G.  ACRES 

Brig. -Gen.  C.  H    MITCHELL 
J.  B.  CHALLIES     G.  B.  DODGE 
ALEXANDER  MACPHAIL 
A.C.  D.  BLANCHARD 
R.  L.  DOBBIN     C.  R.  YOUNG 
R.  O.  WYNNE-ROBERTS 
E.  R.  GRAY 

C.  H.  E.  ROUNTHWAITE 
H.  B.  R.  CRAIG    GEO.  HOGARTH 
Representative  of  Branches 
I'.L.  ALLISON.  Peterborough  Branch 
L.  M.  ARKLEY.  Kingston  Branch 
WILLIS  CHIPMAN.  Toronto  Branch 
A.  MILNE,  Niagara  Peninsula  Brand. 
A.  B.  LAMBE.  Ottawa  Branch 
J.  J.  NEWMAN,  Border  Cities  Branch 

F.  W.  PAULIN.  Hamilton  Branch 

K.  G.  ROSS.  Sault  Ste.  Marie  Branch 

G.  C  WRIGHT.  London  Branch 
Representatives  of  Non-Resident  Members 

D.  T.  BLACK  G.  H.  BRYSON 

S.  B.  CLEMENT  Col.  W.  H.  MAGWOOD 

GEO.  A.   McCUBBIN     P.  D.  REID 
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Report  of  Council  for  the  Year  1922 


During  the  year  nineteen  hundred  and  twenty-two,  the 
progress  being  made  by  the  engineering  profession,  through 
The  Institute,  found  a  particular  expression  in  the  report  of 
the  Committee  on  Policy,  the  members  of  which  are 
deserving  of  the  thanks  of  The  Institute  for  giving  to  the 
profession  the  constructive  benefits  of  their  labours.  The 
report  of  the  Committee  on  Policy  is  noteworthy  because 
of  the  important  bearing  the  suggestions  made  by  this 
committee  will  have  on  the  activities  of  The  Institute. 
The  suggestions  made,  as  shown  in  the  report  of  the 
committee,  published  in  the  June  Engineering  Journal, 
form  the  basis  of  the  important  suggested  changes  in  the 
by-laws,  which  are  to  be  voted  on  by  the  membership 
at  large,  following  a  discussion  at  the  annual  general 
meeting.  The  outstanding  features  of  the  proposed 
changes  are,  to  have  every  member  of  The  Institute  in 
Canada  a  member  of  a  branch,  and  to  have  every  branch 
directly  represented  on  the  Council  of  The  Institute. 

After  two  years  of  activity,  and  having  been  subject 
to  considerable  delay,  due  mainly  to  the  desire  of  the 
Ontario  Provincial  Division,  the  report  of  the  Committee 
on  Classification  and  Remuneration  finally  came  to  the 
knowledge  of  the  entire  membership  by  being  published 
in  the  November  Journal.  This  report  has  caused 
considerable  discussion  at  various  branch  centres,  and 
will  be  dealt  with  at  the  annual  meeting. 

The  wisdom  of  the  Committee  on  Society  Affairs 
in  establishing  professional  meetings  was  demonstrated 
during  the  past  year  by  two  very  successful  professional 
meetings  held  in  the  wesl .  in  addition  to  a  one  day  meeting 
in  Montreal  in  conjunction  with  the  annual  meeting 
last  year.  The  papers  presented  at  the  western  meetings 
were  of  a  high  order,  and  the  enthusiasm  for  The  Institute 
was  marked. 

It  is  with  considerable  satisfaction  thai  Council 
records  the  growing  strength  of  the  branches  and  the 
growing  interest  in  the  profession  as  manifested  1>\ 
branch   meetings.     The   branch    new-,    as   published    in 


The  Journal,  indicates  an  increasing  strength  of  fraternity 
in  the  profession  that  is  certain  to  bear  results. 

A  thriving  branch  was  added  to  The  Institute's 
family  in  September  of  this  year  by  the  establishment  of 
the  Lakehead  Branch,  embracing  the  cities  of  Fort 
William  and  Port  Arthur. 

During  the  year  there  has  been  an  increase  in  mem- 
bership, which,  although  not  as  great  as  last  year,  should 
be  considered  satisfactory  under  present  circumstances. 

The  financial  statement  shows  an  operating  surplus. 

Arising  out  of  the  suggestions  of  the  Committee  on 
Policy  the  Council  has  established  committees  on  Students' 
Activities,  Code  of  Ethics,  and  Engineering  Education, 
all  of  which  have  their  problems  under  serious  considera- 
tion, so  that  definite  reports  may  be  expected  on  these 
important  phases  early  in  the  new  year. 

While  material  gains  during  the  year  have  not  been 
great,  it  is  believed  that  The  Institute  has  added  to  its 
strength  and  prestige  by  a  greater  unification  of  its 
members,  which  gives  hope,  in  view  of  increased  engineer- 
ing activity  in  the  coming  year,  for  the  belief  that  greater 
achievement  may  be  expected  in  nineteen  twenty-three. 

Meetings 

The  thirty-sixth  annual  general  meeting  of  Tin 
Institute  was  held  at  Headquarters,  on  Tuesday,  January 
twenty-fourth,  and  in  addition  to  the  business  sessions, 
there  were  two  most  enjoyable  social  functions  held  on 
the  same  day,  a  luncheon  in  the  mezzanine  dining-room 
of  Windsor  station,  and  the  annual  banquet  at  the 
Windsor  hotel.  The  following  day  was  given  over  to  a 
professional  meeting  which,  in  addition  to  the  social 
functions  mentioned,  was  under  the  auspice  sol  tin  Mont- 
real Branch. 

General  professional  meetings  were  held  at  Vancouver, 
B.C.,  June  sixteenth  and  seventeenth,  and  at  Winnip 
Man.,  September  filth,  sixth  and  seventh. 
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British  Columbia  Professional  Meeting,  held  in  Van- 
conn  r,  B.C.,  June  16th  and  17th,  1922,  at  which  the  following 
papers  were  read: — 

"Town  Planning  in  British  Columbia",    by  James 

Ewing,  m.k.i.c. 
"Irrigation    in   British   Columbia",   by   Ernest   A. 

Cleveland,  M.E.I.C.  . 

•'Professional  Engineering  in  the  B.C.  Logging  Indus- 
try", by  T.  W.  Fairhurst,  a.m.e.i.c. 
In  addition  to  the  reading  and  discussing  of  technical 
papers  presented,  one  session  of  the  meeting  was  devoted 
to  a  discussion  of  Institute  affairs.  The  programme  further 
included  excursions  to  the  Ballantyne  Pier,  to  the  Scott 
Ranch,  and  Seymour  Waterworks  Intake  and  other 
features  of  interest. 

General  Professional  Meeting,  (an  adjournment  of  the 
thirty-sixth  annual  meeting)  held  in  Winnipeg,  Man., 
September  5th,  6th  and  7th,  1922,  at  which  the  following 
papers  were  presented: — 

"Extensions  to  the  Hydro-electric  System  of  the 

City  of  Winnipeg",  by  E.  V.  Caton,  m.e.i.c. 
"Manitoba  Power  Company's  Development  at  Great 

Falls",  by  F.  H.  Martin,  m.e.i.c. 
"Improvements    to    Moncton    Yard    and    Engine 

Facilities",  by  S.  B.  Wass,  a.m.e.i.c. 
"Automatic  Box  Car  Unloaders  for  Grain",  by  Fred. 

Newell,  a.m.e.i.c. 
"Fuel  Value  of  Alberta  Coals",  by  G.  R.  Pratt, 

A.M.E.I.C.  __ 

"Considerations  of  a  Road  Policy  ,  by  M.  A.  Lyons, 

A.M.E.I.C. 

"The  Chemistry  of  Portland  Cement  and  Its  Disin- 
tegration by  Alkaline  Ground  Waters",  by 
Professor  T.  Thorvaldson. 

"Turbines  for  the  Great  Falls  Development  of  the 
Manitoba  Power  Company",  by  H.  S.  VanPatter, 

A.M.E.I.C. 

The  programme  included,  in  addition  to  the  presenta- 
tion of  the  above  papers,  a  session  for  the  discussion 
of  Institute  affairs,  and  excursions  to  the  following  engin- 
eering works;  the  Great  Falls  hydro-electric  power 
development  of  the  Manitoba  Power  Company,  and 
the  Point  du  Bois  power  plant  of  the  City  of  Winnipeg. 

Roll  of  the  Institute 

During  the  year  nineteen  twenty-two  the  following 
additions  to  the  membership  roll  were  made  through  the 
elections  of  new  members: —  four  Honorary  Members, 
forty-four  Members,  one  hundred  and  fifty-one  Associate 
Members,  forty  Juniors,  two  hundred  and  forty-five 
Students,  and  eleven  Associates.  _ 

Transfers  from  one  grade  to  another  in  The  Institute 
were  as  follows: —  Associate  Member  to  Member,  fifty- 
three;  Junior  to  Associate  Member,  sixty-one;  Student  to 
Associate   Member,   twenty-three;   Student   to   Junior, 

forty-one.  ,  tJ.e 

The  detailed  statement  of  these  elections  and  transfers 
is  given  below.  The  names  of  those  elected  or  transferred 
are  published  each  month  in  The  Journal,  immediately 
after  election  and  are  added  to  the  official  membership 
roll  as  acceptances  are  received. 


Elections 

Honorary  Associate 

Members  Members  Members  Juniors  Students   Associates 

January...  1  6  13  11              -                3_ 

February..  —  —  ~  lt°                 , 

March...  -  5  30  12              17                4 

April 5  26-12  2 

May _  12  16  3             26               l_ 

June —  5  12  5 

July -  -  —  _ 

August. ...  —  —  ,. 

September  1  6  31  3 

October...  1  2  10  2              24                - 

November  12  7  oa 

December.  —  1  6 

4~          44  151              40            245                11 
Transfers 

A.M.  Jr.                     S.                    S. 

Month                          to  to                    to 

M.  A.M.              A.M.                Jr. 

January 5  20                  _1_° 

February —  ~~ ~ 

March 5  8                      4 

April 10  11                      1                     | 

May 11  6                    2                  _5 

June 3  ^                     ° 

July -  -                   ~ 

August —  , 

September 9  ' 

October 4  \ 

November 5  o                                          * 

December 1  1 

53  61  23  41 

Removals  from  Roll 

There  is  given  below  a  complete  list  of  former  members 
of  The  Institute  whose  names  have  been  removed  from  the 
membership  roll  during  the  year  nineteen  twenty-two, 
by  resignation.  These  may  be  summarized  as  follows:— 
four  Members;  thirty-one  Associate  Members,  eleven 
Juniors,  and  nineteen  Students. 

Members  Warren,  George  E. 

„.  ,       u  ~  Wickenden,  A.  A. 

&utteonHwmiamS.H.  Wilson,  W.  deS. 

Scammell,  John  Kimball  Juniors 

Wilson,  Lancelot  E.  Bradley,  S£ud,e  r 

DaCosta.  \\  .  R.  C. 
Associate  Members  Garden,  Herbert  Mackie  Gordon 

Adams,  Arthur  fiffw  A 

Alston,  Charles  F.  Maxwell  R  J 

Beaudet,  Jos.  N.  R.  Mpitv  FrankS 

Bidwell  Leonard  M.  MouVto^ncent  C. 

Biker,  W.  J.  R.  Theriault    A. 

Bhzard,  .John    .      .  Willrich.  Edgar  Gebbard 

EEOSSST  Worthta^  A.  K 
Dawson.  Geo.  Herbert                 -  Students 

Dingwall,  Malcolm  Stanhope  W.        Barley.  L.  B. 

Easton.L.  I.  Bruce,  V  N. 

Ehrenborg.  G.  B.  Dewar,  C_  L. 

Garrow,  Alan  Balfour  Dobson,  R.  M. 

Grafftev.  W.  Arthur  Fleming.  G.  O. 

Hustwitt,  S.  A.  Forbes.  Karl 

Jeffery,  Chas.  John  Giles,  G.  K. 

Johnston,  W.  J.  Jphnston  J -Gordon 

Tones.  W.  Goldsmith  kincsmill.  W  alter  J. 

Keelev,  D.  E.  ^/-''V' S\-  it 

I.eckie.  R.G.E.  *  :nmdei  :W.  F. 

Macaulev.  II.  D.  W^dator.  J.  B. 

Martin  E  N  Meikle,  Ml. 

Neville!  Everett  Arthur  Nicholson,  M.  D. 

Ouimet.  Georges  Phillips,  Jas.  F. 

Rirnmington,ks.  |H?',^?     ' 

Smith,  B.  O.  Shierholtz,  O.  J. 

Stronach,  R.  S.  ^v:in?;in'  c-  %.  ,     , 

Thompson,  Ross  ^  est ,  George  Richard 
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Removals  from  the  membership  roll,  for  non-payment 
of  dues  are  as  follows:  —  five  Members,  nine  Associate 
Members,  two  Juniors,  and  one  Student. 


Deceased  Members 

There  have  been  reported  during  the  year  the  deaths 
of  twenty  of  The  Institute's  members.  Of  these,  five 
were  killed  in  action  or  died  as  the  result  of  wounds  or 
illness  contracted  while  on  active  service  during  the  war, 
authentic  information  of  which  has  been  received  during 
the  year. 


Honorary  Member . 
Members 


Associate  Members . 


Junior . 


.Hartley,  Sir  Charles  Augustus,  k.c.m.g. 
.  Borden,  Henry  P. 
Bush,  Harry  Dean 
Garden,  Charles 
Hill,  Arthur  E.  B. 
Lafleur,  Eugene  D. 
Smith,  The  Hon.  George  R. 
Wallis,  Herbert 
.  Galbraith,  Robert  Ayr 
Hallock,  Byron 
Klingner,  Capt.  L.  W.,  M.c. 
Loveland,  Charles  P. 
Powell,  Major  Robt.  W. 
Timbrell,  Alan 
.  Jones,  Sydney  Stuart 


Killed  in  action  or  died  as  the  result  of  wounds  and 
illness  contracted  during  war  service. 

Associate  Member Robinson,  Lieut.  Thomas  E. 

Students Bayne,  Lieut.  Charles  MacV. 

Brown.  William  G. 

Gear,  George 

Knight,  Capt.  A.  G.,  d.s.o.,  M.c. 

Total  Membership 

The  membership  of  The  Institute  at  present  is  as 
follows: — 

I  lonorary  Members 12 

Members 1,080 

Associate  Members 2,382 


Juniors. 
Students. . 
Associates . 


432 

949 

41 


Elections  —  acceptances  pending 


1,896 
231 

5,127 


Respectfully  submitted, 

John  G.  Sullivan,  m.e.i.c.,  President. 
Fraser  S.  Keith,  m.k.i.c.,  Secretary. 


Publications  Committee 


The  Presidenl  and  Council, 

Your  committee  would  recommend  thai  the  follow- 
ing papers  published  in  The  Engineering  Journal  from 
June  \\)'l\  to  May  1922,  inclusive,  lie  preserved  for  the 

transactions  of  the  Institute: 


Paper  by  W.  Nelson  Smith,  m.e.i.c,  and  Doctor 
I.  W.  Shipley,  "Self-Corrosion  of  Cast  Iron  and  Other 
Metals  in  Alkaline  Soils". 

Paper  by  P.  E.  Biggar,  s.e.i.c,  "The  Aeroplane 
Engine". 

Paper  by  G.  M.  Williams,  a.m.e.i.c,  "The  Disintegra- 
tion of  Concrete  in  Alkali  Soils" 

Respectfully  submitted, 

K.  B.  Thornton,  m.e.i.c,  Chairman. 


Students'  Prizes  Committee 


The  President  and  Council, 

Your  committee  charged  with  the  duty  of  allocating 
Students'  prizes  recommends  that  four  student  prizes  be 
awarded  for  papers  presented  to  the  Institute  as  follows: 

To  P.  E.  Biggar.  s.e.i.c,  for  his  paper  "The  Aero- 
plane Engine". 

To  Stephen  Williams,  s.e.i.c,  for  his  paper  "Feed 
Water  Impurities" 

To  C.  P.  Mills,  s.e.i.c,  for  his  paper  "Electrical 
Railway  Problems" 

To  W.  J.  S.  Dormer,  s.e.i.c,  for  his  paper  "The 
Magog  River" 

Respectfully  submitted, 

K.  B.  Thornton,  m.e.i.c,  Chairman. 


Gzowski  Medal  Committee. 


The  President  and  Council, 

Your  committee  recommends  that  no  award  be  made 
of  the  Gzowski  Medal  for  the  year  nineteen  twenty-two. 
In  considering  the  papers  it  was  decided  that  the  paper, 
"Self-Corrosion  of  Cast  Iron  and  Other  Metals  in  Alkaline 
Soils"  by  W.  Nelson  Smith,  M.E.I.C,  and  Dr.  I.  W.  Shipley, 
was  of  sufficient  merit  as  to  be  given  consideration  in 
connection  with  the  awarding  of  the  Gzowski  Medal. 
Your  committee  finds,  however,  that  there  is  no  provision 
in  the  rules  lor  the  Gzowski  Medal  for  awarding  the 
medal  to  a  paper  issued  by  joint  authors  where  one  of 
the  authors  is  not  a  member  of  the  Institute. 

Respectfully  submitted, 

K.  B.  TnoRNTON,  M.E.I.C,  Chairman. 
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Finance  Committee 

The  President  and  Council, 

Following  the  precedent  established  a  year  ago  your 
Finance  Committee  again  prepared  a  budget  for  the 
present  year's  operations.  This  budget,  which  was 
accepted  by  the  Council,  showed  a  deficit  on  the  year's 
operations,  but  owing  to  measures  taken  to  reduce 
expenditure,  it  is  very  satisfactory  to  be  able  to  report 
to  the  membership  of  The  Institute  an  operating  surplus, 
for  the  vear  nineteen  twenty-two,  of  twenty-three 
hundred  and  twenty- four  dollars  and  ten  cents. 


According  to  the  budget  the  estimated  revenue  for 
the  year  was  seventy-two  thousand,  two  hundred  and 
seventy-five  dollars.  It  is  interesting  to  note  that  the 
actual  current  revenue  received  from  all  sources  was 
seventy-three  thousand,  eight  hundred  and  thirty-six 
dollars  and  sixty-six  cents  being  a  remarkably  close 
estimate.  , 

The  revenue  from  admissions  was  less  than  halt 
that  of  a  year  ago,  but  was  slightly  over  the  estimate. 
The  Journal  revenue  was  lower  than  anticipated,  but 
expenses  were  reduced  accordingly,  and  The  Journal 
showing  approximately  agrees  with  the  estimate.    It  will 


STATEMENT  OF  ASSETS 
Assets 

Property  Account 

Furniture: 

Balance,  as  at  1st  Jan.  1922 $    3,855.39 

Additions  during  year 538.38 

$    4,393.77 
LESS  10%  written  off  for  depreciation .  439.37 

Library: 

Estimated  value  of  books  as  at  1st  Jan. 

1922 5,697.00 

Less  10%  written  off  for  depreciation .  569.70 

Stationery  on  hand,  as  per  inventory . . . 

Gold  medal 

Investment: 

Canada  Permanent  Mortgage  Corpora- 
tion stock,  20  shares  par  value 
$10  each 215.00 

Montreal  Light,  Heat  &  Power  Con- 
solidated stock,  6  shares  par  value 
$100.00  each 120.50 

Accounts  receivable: 

Journal 4'^n 

Advances  to  branches toU.uu 

Sundry 125.00 

5,334.51 
Less  Reserved  for  doubtful  accounts. .  500.00 

Arrears  of  fees  —  Estimated 

Cash: 

Canadian  Bank  of  Commerce,  current 

account 712.36 

Petty  cash  on  hand 100.00 

Canadian  Bank  of  Commerce,  savings 

bank  account 41.64 

Unexpired  insurance 

Special   funds,   as   per   schedule   No.    1 
attached : 

Investments  Victory  Loan 10,536.71 

Cash  in  savings  bank  accounts 688.73 


AND  LIABILITIES  AS  AT  31st,    DECEMBER   1922 

Liabilities 

$  89,041.64     Mortgage  on  property: 

Royal  Institute  for  the  Advancement 

'of  Learning S  20,000.00 

Interest  thereon  accrued  to  date 233.33 

Accounts  payable: 

3,954.40  Sundry 2,078.86 

Advances  to  branches 672.17 

Special  funds: 

650  00  As  Per  scnedule  No.  1  attached 

45.00     Surplus  account: 

Balance  as  at  31st  Dec.  1921 90,755.85 

Deduct: 

Appropriation  for  mortgage 

fund $  8,136.71 

Appropriation  for  dcubtful 

accounts  reserve 500.00 

335.50  8,636.71 

82.119.14 
Add  Surplus  for  year  1922 2.324.10 


20,233.33 


2,751  03 


11,225.41 


84,443.24 


4,834.51 
2,500.00 


854.00 
85.25 


11.225.44 
$118,653.04 


$118,653.04 


Montreai  .  16th  January,  1923. 

Verified,  as  per  our  report  of  this  date. 
(Signed)  Riddell,  Stead,  Graham  &  Hutchison,  C.A. 

Auditors 
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be  recalled  that  last  year's  Council  recommended  that 
the  total  amount  received  from  entrance  fees,  namely 
nine  thousand,  six  hundred  and  sixty-one  dollars  and 
fifty  cents,  be  set  aside  as  a  capital  fund  to  be  used 
towards  the  reduction  of  the  mortgage.  At  that  time 
the  entrance  fees  had  been  absorbed  into  current  account 
and  were  not  available,  but  your  committee  set  aside 
from  the  total  revenue  received  this  year  the  sum  of  eight 
thousand  dollars,  with  which  under  your  instructions, 
Dominion  Government  Victory  Bonds,  nineteen  thirty- 
four's,  were  purchased.  These  are  in  the  keeping  of  the 
treasurer  to  go  towards  retiring  the  mortgage  when  due. 


It  might  be  pointed  out  that  the  proposal  to  change 
the  rebates  to  branches  will  increase  the  total  amount  of 
rebates  to  the  branches. 

While  the  present  year's  operations  show  a  surplus 
it  is  not  sufficient  to  give  The  Institute  the  necessary 
funds  to  carry  out  proposals  such  as  plenary  meetings 
of  Council,  or  extraordinary  expenditure  that  might  be 
desired. 

Respectfully  submitted, 

Alex.  Bertram,  m.e.i.c,  Treasurer. 


STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR   THE  YEAR  ENDED  31st,   DECEMBER   1922 


Revenue 


Subscriptions: 


Arrears  of  fees $    3,573.95 

Current  fees 26,052.86 

Advance  fees 587.74 

Entrance  fees 5,053.50 


Interest: 


On  overdue  fees 
Bank  interest . . . 


278.86 
178.35 


35,268.05 


457.21 


Dividends: 

Canada  Permanent  Mortgage  Corpora- 
tion stock 

Montreal  Light,  Heat  &  Power  Com- 
pany stock 


Journal: 
Revenue . 


24.00 
30.00 


Year  Book,  advertising. 

Rent  of  hall 

Certifcates 

Badges 

Examination  fees 

Bad  debts  recovered.  . . 
Sundry  revenue 


54.00 


35,155.87 

1,643.00 
483.00 

408.00 

hi,'- 
1  I  00 

3]  25 


Expenditure 


Building  expense: 

Interest  on  mortgage 

Taxes 

Water  rates 

Fuel 

Insurance 

Light  and  gas 

Caretaker's  wages  and  service . 
Repairs  and  expense 


Office  expense: 

Salaries,  secretary  and  office  staff . 
Office  supplies  and  stationery. . . . 

Postage  and  telegrams 

Auditors'  fees 

Telephone 

Messenger  and  express 

Miscellaneous  expense 

Legal  expense 


Publications: 

Transactions . 
Journal 


(  .1  NERAL  EXPENSE 

Annual  meeting  expense 

Travelling  expenses,  secretary  

Branch  stationerj  

Gzowski  Medal  

Students'  prizes  

Library  expenses  and  magazines  

Id',    written  off  furniture  for  deprecia- 
tion  


10'  ,   written  off  books  for  depreciation 


Bank  exchange  and  discounts 

Entertaining   

Committee  expenses 

Bad  debts  writ) rn  oil  during  yeai 


1,400.00 
1,372.17 

203.70 

792.08 
88.67 

386.38 
1,252.60 

689.86 


13,562.59 

1,423.49 

1,364.58 

250.00 

264.93 

67.75 

209.50 

40.00 


1,510.55 

31,686.35 


l...li-l  l.s 

1,115.00 

227.21 

50.00 

339.97 

139.37 

133.55 

30.00 

1,166.41 

loo., so 


6,185.46 


17,182.84 


36.196.90 


6.1  70 


8  73,836.66 


Rebates  ro  branc  hes: 

\    per  schedule  No  2  attached 


B  vi  yn<  i    being   surplus  ol   r<  <  enu< 
i  nditure  for  the  yeai   ended 
December,  1922 


Montri  m    16th  J  \M  \KY.  l 
\  ■ i  ified : 

I    Rn i   Stead,  Graham  &  Hutchiso 

Vudi 


836.66 
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Library  and  House  Committee 

The  President  and  Council, 

During  the  past  year  your  Library  and  House 
Committee  has  made  a  study  of  the  library  situation  with  a 
view  to  making  the  library  of  greater  value  to  the  members. 
A  preliminary  survey  showed  that  there  were  many  books 
required,  as  there  have  been  no  purchases  of  recent  years, 
and  additions  of  the  more  modern  technical  books  have 
been  few.  Suggestions  were  asked  from  all  members 
through  The  Journal,  and  individually  from  a  large 
number  of  members,  with  the  result  that  your  committee 
compiled  a  list  of  ninety-three  volumes  which  are  being 
secured,  the  necessary  funds  to  the  amount  of  five 
hundred  dollars  having  been  voted  by  Council  in  the 
early  part  of  the  year. 

It  is  a  pleasure  to  announce  that  arrangements  have 
been  made  with  McGill  University  library  for  reciprocal 
privileges.  Any  member  of  The  Institute  is  now  entitled, 
upon  presentation  of  his  credentials,  to  the  full  benefit  of 
the  McGill  University  library,  and  in  return  the  privileges 
of  The  Engineering  Institute  library  have  been  extended 
to  those  entitled  to  use  the  McGill  library. 

The  Engineering  Index,  provided  through  the  columns 
of  The  Journal,  is  being  used  more  and  more  by  the 
members  of  The  Institute,  as  it  enables  any  member  to 
receive  the  original  or  photostat  copy  of  practically  every 
technical  article  published.  We  are  indebted  for  this 
service  to  the  American  Society  of  Mechanical  Engineers 
and  the  Engineering  Societies  Library,  New  York. 

During  the  year  your  committee  exercised  a  general 
supervision  over  the  Headquarters  premises  and  recom- 
mended the  retinting  of  the  Headquarters'  assembly  hall 
ceiling,  but  found  that  the  amount  allocated  by  Council 
for  that  purpose  was  not  sufficient  to  have  the  work 
properly  executed.  We  recommend  that  this  matter  be 
taken  up  by  the  incoming  Library  and  House  Committee. 

Acknowledgment,  with  thanks,  is  made  of  the 
following  books  and  publications  presented  to  the  library 
during  the  past  year: — 

J.  M.  R.  Fairbairn,  m.e.i.c,  Chairman. 

Publications  Received 

General  Publications 

Presented  by  U.S.  Navy  Department. 

Activities  of  the  Bureau  of  Yards  and  Docks,  Navy  Department, 
U.S.A.  —  World  War. 
Presented  by  Yves  Lamontagne,  A. M.E.I.C. 

Aero  Engines,  by  B.  A.  Buries. 
Presented  by  Major  Sidney  Snell,  M.C.,  R.E.,  A.M. E.I. G. 

A  Story  of  Railway  Pioneers,  by  Major  Sidney  Snell,  M.c,  R.E., 

A.M.I     i  I 

Presented  by  the  Board  of  Award,  New  York. 

John  Fritz  Medal,  (book) 
Presented  by  J.  W.  Harris,  M.E.I.C. 

The  Art  of  Rapid  Computation  and  Science  of  Numbers,  by  J.  W. 
Harris,  m.e.i.c. 
Presented  by  John  Murphy,  M.E.I.C. 

ty  of  paper  entitled  "Data  Concerning  Ice",  by  John  Murphy, 
i.e.,  Riven  before  a  meeting  of  the  International  Joint 
Commission  at  Monti  t sal 
Presented  by  Walter  Haddon. 

Theory  of  Wave  Transmission,  by  George  Constantinesco. 
Presented  by  D.  Van  Nostrand  Company,  New  York. 

Machinists'    and     Draftsmen's    Handbook,  by    Peder    Lobben. 
(3rd  edition.) 


Mechanical    Laboratory    Methods    of    Testing    Machines    and 
El    truments.  by  Julian  C.   Smallwood,   ICE.       'ird   Edition.) 
Presented  by  U.P.C.  Book  Publishers.   Inc.,  New  York. 

Practical  Structural  Design,  by  Ernest  McCullough.     kind  Edition.) 

The  New  Building  Estimator's  Handbook,  by  William  Arthur. 
(1922  Edition 

Electrical  Equipment  of  the  Motor  Car,  by  D.  P.  Moreton  and 
U.S.  Hatch. 

Blast  Furnace  and  the  Manufacture  of  Pig  Iron,  by  R.  Forsythe. 

(Deceased  j  Completely  revised  by  Carl  A.  Meissner  and  J.  A.  Mohr. 

Burning  Liquid  Fuel,  by  William  N.  Best. 

Bookkeeping  and  Business  Management,  by  F.  W.  Risque. 

Thirty  Lessons  in  Advertising  and  Selling,  by  Guy  Hubbart. 
Presented  by  The  Irving  National  Bank,  New  York. 

Trading  with  Latin  America,  by  Ernest  B.  Filsinger. 

Trading  with  the  Far  East. 
Presented  by  John  Wiley  &  Sons,  Inc.  and  the  author. 

Belt  Conveyors  and  Belt  Elevators,  by  Frederic  V.  Hetzel. 
Presented  by  the  McGraw-Hill  Book  Co.,  Inc.,  New  York. 

Practical  Accounting  for  General  Contractors,  by  H.  D.  Grant. 

Handbook  of  Construction  Cost,  by  H.  P.  Gillette. 
Presented  by  G.  P.  Putnam's  Sons. 

Gravitation  versus  Relativity,  by  Charles  Lane  Poor. 

Radio  Reception,  by  Harry  J.  Marx  and  Adrian  Van  Muffling. 
Presented  by  P.  Blakiston's  Son  &  Co. 

A  Text  Book  of  Physics,  by  A.  Wilmer  Duff.     (5th  Edition.) 
Presented  by  Gordon  M.  Tamblyn, 

The  Building  Labour  Calculator,  by  Gordon  M.  Tamblyn. 
Presented  by  B.  T.  Batsford  Ltd. 

The  Structural  Engineer's  Pocket  Book,  by  Ewart  S.  Andrews. 

Reports 

Presented  by  Herbert  E.  Bellamy. 

Report  on  Proposed  New  Water  Supply  Scheme,  City  of  Hobart, 
Tasmania,  by  Herbert  E.  Bellamy,  City  Engineer. 
Presented  by  the  Hydro-Electric  Power  Commission,  of  Ontario. 

Sutherland  Commission  Majority  Report. 
Presented  by  Allen  Hazen,  M.E.I.C. 

Report  on  the  Water  Resources  of  the  State  of  New  Jersey. 
Presented  by  T.  W.  Harvie,  A. M.E.I.C. 

Report  of  the  Montreal  Harbour,  1921. 
Other  Reports  presented  by  various  organizations. 

16th  Annual  report  of  the  Board  of  Water  Supply  of  the  City  of 

New  York. 

Supplement  to  the  Annual  Report  of  the  State  Engineer  and 

Surveyor  for  the  year  ended  June  30th,  1921.     History  of 

the  Barge  Canal  of  New  York  State,  by  Nobel  E.  Whitford. 

Report  of  the  Permanent  International  Association  of  Navigation 

Congresses,   Rivers,  Canals  and  Ports,   Bibliographic  notes 

1911-15. 

Metropolitan  District  Commission,  Second  Annual  Report,  1921. 

Report  of  New  York  State  Bridge  and  Tunnel  Commission,  1921. 

Transactions  and  Proceedings 

Presented  by  the  Societies. 

Institution  of  Mechanical  Engineers,  Proceedings  Vol.  1,  Januarv- 

May,  1922. 
American  Institute  of  Electrical  Engineers.  Vol.  39,  Parts  1  and  2. 
Institution  of  Civil  Engineers  of  Great  Britain.  Vol.  209. 
American  Society  for  Testing  Materials.  Vol.  21. 
American  Society  for  Testing  Materials,  1922.  Tentative  Standards. 
Association  of  Iron  and  Steel,  Electrical  Engineers,  Proceedings  1921. 
Institution  of  Water  Engineers,  Transactions  Vol.  26,  1921 
American  Society  of  Civil  Engineers,  Transactions  Vol.  LXXXV — 

1922. 
Institution  of  Engineers,  Minute  of  Proceedings  \  ol.  CCXIII. 

1921-22. 
Institution  of  Engineers  and  Shipbuilders  in  Scotland,  Transactions 

Vol.  LXV,  1921-22. 
Institution  of  Naval  Architects.  Transactions  1922. 
American  Railway  Engineering  Association,  Proceeds 
Canadian  Institute  of  Mining  and  Metallurgy,  Transactions  and 

Journal. 
Cleveland  In  ers  (England),  Proceedin 

Concrete  Institute  (England:,  Transactions. 

ania,  Proceedings. 
Institution  of  Civil  Engineers  of  Ireland.  Proceedings. 
Liverpool  Engineering  Society  (England),  Transactions. 
Mining  Institute  of  Scotland,  Transactions. 
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Society  of  Engineers  (England),  Transactions. 

Society  of  Naval  Architects  and  Marine  Engineers,  Transactions. 

Special  Donations 

Presented  by  W.  F.  Tye,  M.E.I.C. 

Transactions 

The  Engineering  Institute  of  Canada,   (Transactions)    Volumes, 

17,  19,  21,  22,  23,  24  part  2,  25,  27,  28,  29,  30. 
American  Society   of  Civil  Engineers,    (Transactions)  Volumes, 

28,  29,  40,  42  to  47,  49  to  84;  two  copies  of  Index  1867  to  1920.3 
American  Railway  Engineering  Association,  (Proceedings)  Volumes, 

—  1,  2,  4  to  19,  21,  22;  Index  1900  to  1915;  Manual,  1900, 

1905,  1907,  1911,  1915. 
Canadian   Institute   of  Mining  and   Metallurgy    (Transactions) 

1912  to  1920;  Journal  1911. 
Institution  of  Civil  Engineers,  (Transactions)  Volumes, —  179  to 

198,  201  to  210. 
Reports 

Boston  Transit  Commissioners,  Annual  Reports  1898,  1899,  1900, 

1901,  1902,  1904,  1905. 
Commission  of  Conservation,  Canada,  Annual  Reports  1912  to 

1917. 
Interstate  Commerce  Commission  1899,  1908  to  1915. 
Inland  Waterways  Commission,  Preliminary  Report,  1908. 
International    Boundary    (Alaska- Yukon)    Commission,    Report, 

1918. 
Federal  Plan  for  Ottawa  and  Hull,  Report,  1915. 
International  Joint  Commission  on  the  Pollution  of  Boundary 

Waters,  Final  Report. 
Lake  of  the  Woods,   International  Commission,  Report  of  the 

Consulting    Engineers,    Text,    Tables,    Map,    Plates,    1916 

(2  copies). 
Georgian  Bay  Ship  Canal,  Report  (six  volumes). 
Canadian  Pacific  Railway,  Report  by  Sandford  Fleming,  1877. 
Reports  of  Commission  of  Conservation,  Canada. 

Long  Sault  Rapids,  1913. 

Water  Powers  of  Manitoba,  Saskatchewan,  and  Alberta,  1912. 

Sea  Fisheries  of  Eastern  Canada,  1912.     (2  copies.) 

Water  Powers  of  Canada,  1911.     (2  copies.) 

Trent  Watershed  Survey. 

Conservation  of  Coal  in  Canada,  1914. 

Fish,  Birds,  and  Game,  1916  and  1918. 

Forest  Protection  in  Canada,  1913-4. 

Lands,  Fisheries  and  Minerals,  1911. 

Rural  Planning  and  Development. 

Place  Names  —  White. 

The  Conservation  of  Wild  Life  in  Canada  —  Hewitt. 
Text  Books— 

Dictionary  of  Altitudes  in  Canada,  —  White.     (2  copies.) 

Dictionary  of  Altitudes  in  the  United  States  —  Gannett. 

Henck's  Field  Book  for  Engineers. 

Railroad  Structures  and  Estimates  —  Orrock. 

Manual  for  Resident  Engineers  —  Molitor  and  Beard. 

The  Railway  Act  (Canada),  1903. 

Railway  Law  of  Canada  —  Abbott. 

Railway  Nationalization  and  the  Average  Citizen  —  Moore. 

Index  to  Classification  of  Operating  I  of  Steam  Roads  — 

Interstate  Commerce  Commission. 
Transportation  by  Rail  —  Talcott. 
Classification     of     Expenditure     Accounts,  —  Canadian     Pacific 

Railway. 
Wooden  Trestle  Bridges  —  Foster. 
Buildings  and  Structures  on  American  Railroads. 
Design  of  Railway  Location  —  William. 
De  Pontibus  — Waddell. 

Railway  Location  and  Construction  —  McHenry. 
Reservoir  for  In  i  tc.  —  Schuyler.     (2  copies.) 

Manual  of  1,  \\  ilson. 

trie  Power  Transmi  jion       I 
Standard  Handbook  i  ical  Engineers  --McCraw. 

The  Metallurgy  of  Lead       Hofman. 
Elements  of  Metallurgy  —  Phillips  and  Bauerman. 

I  ler. 
Tests. 
Iron  Highway  Bridges       Boiler. 

ret<    Reinforcemenl  -    Pittsburg  Steel  Product 
Tran!  l.-indbook. 

Building     Designs-     (  :ve    Building     Plan     Association, 

New  Y' 


Theory  and  Practice  of  Modern  Framed  Structures,   Johnson, 

Bryan  and  Turneaure. 
International  Library  of  Technology,  Volumes, — 11  to  14. 
Presented  by  Geo.  R.  Kendall,  M.E.I.C. 

The  Copper  handbook,  by  Walter  Harvey  Weed,  e.m.    1912-13. 
Ganot's  Physics,  Elementary  Treatise  of  Physics  Experimental  and 

Applied,  by  E.  Atkinson,  PH.D.,  F.C.S. 
Aluminum,   Its  Properties,  Metallurgy  and  Alloys,  by  Jos.  W. 

Richards,  M.A.,  A.C.     (2nd  Edition,  1890.) 
American  Electro-Chemical  Society,  Vol.  1,  1902,  to  Vol.  26,  1914. 
International    Congress    of    Applied    Chemistry,    7th,    London, 

England.    May  27th  to  June  2nd,  1909.    Transactions  1-11. 

Association  of  Congress  meetings. 
International  Congress  of  Applied  Chemistry,  8th,  Washington 

and  New  York.    Original  Communications.    Vol.  1,  1912  to 

Vol.  26. 

Discussions,  Vol.  27. 

Typographical  and  author's  changes,  Vol.  29. 
Presented  by  Mrs.  C.  M.  Westencott. 

Specimens  of  Gothic  Architecture  Comprising  the  most  approved 

Examples  in  England,  by  William  Caveler,  Architect. 
The  Building  News  (Weekly)  London,  England.    Vol.  28  to  36. 

1875-1879. 
The  Architect  (Weekly)  London,  England.    Vol.  13  to  31.  1875-79. 
Presented  by  the  Estate  of  the  late  Sir  John  Kennedy,  Hon.  E.I.C. 

Montreal  Harbour  Documents.    Five  volumes.     1850-95. 
Presented  by  T.  J.  McMinn,  M.E.I.C. 

Reports  of  the  late  John  Smeaton,  F.R.S.    Vols.  1  and  2,  1837. 
Presented  by  A.  Durand  Murray,  A. M.E.I.C. 

Indian  Relics:  —  Two  bone  needles;  one  bone  awl;  two  fragments 

of  stone  needles;  one  bone  tusk  awl;  one  quartz  arrow  point; 

three  flint  war  arrow  points;  four  flint  hunting  arrow  points; 

one  long  flint  arrow  point;  one  small  bone  plug;  four  iron 

nails-French  trading  post;  one  native  copper  spear  head; 

one  fish  spear;  four  large  quartz  spear  points;  one  granite 

hammer;  one  Hudsons'  Bay  axe;  one  French  trading  axe; 

one  pipe  axe;  two  stone  axes;  four  stone  adze:  three  long 

stone  adze  points;  three  skin  scrapers;  one  slate  sloin  axe; 

one  splitting  axe;  one  spear  flint;  one  fragment  of  slate  spear 

flint;  sixteen  clay  pipe  fragments. 

Legislation  and  By-Laws  Committee 

The  President  and  Council, 

After  having  been  in  existence  for  many  years,  in 
1921  the  Legislation  Committee  of  The  Institute  was 
merged  with  the  By-Laws  Committee  of  The  Institute 
owing  to  the  intense  activity  in  favour  of  legislation  for 
engineers  throughout  Canada.  In  1921  legislation  had 
been  secured  in  every  province  except  Saskatchewan  and 
Ontario. 

The  main  duty  of  the  committee  is  to  keep  Council 
informed  of  the  proposed  changes  in  the  professional  acts 
in  the  various  provinces,  and  to  pass  upon  proposed 
amendments  to  the  by-laws  of  The  Institute  and  of  its 
several  branches. 

Legislation 

During  1922  there  were  two  outstanding  features  in 
legislation  for  engineers  in  Canada. 

The  more  notable  feature  is  the  passing  of  the 
Professional  Engineers'  Act  of  Ontario  by  the  Legislature 
on  June  5th,  a  full  account  of  which  will  be  found  in  the 
July  issue  of  The  Engineering  Journal  commencing  on 
page  391. 

The  other  feature  is  an  amendment  of  the  a  ru- 

ing the  practice  of  the  profession  in  Qu.  I  his 

amendment  all  graduates  oi  Kcole  Polytechnique  as  well 
as  all  graduates  of  the  Faculty  of  Applied  of 

McGill  University  desiring  to  practice  within  the  pro\ 
are  required    to   join    the   Corporation   ol    I  onal 
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Engineers  of  Quebec.  It  is  also  provided  that  the  Council 
of  the  Corporation  of  Professional  Engineers  of  Quebec 
may,  at  its  discretion,  admit  any  person  residing  in  the 
province  and  holding  a  diploma  in  engineering  or  a 
corresponding  degree  in  applied  science  from  any  uni- 
versity recognized  by  the  Corporation,  or  any  member 
of  other  professional  engineering  bodies  of  like  importance. 

Institute  By-Laws 

The  proposed  changes  in  the  by-laws  of  The  Institute 
as  offered  by  the  committee  are  based  principally  on  the 
report  of  the  Committee  on  Policy. 

The  first  proposal  is  to  widen  the  scope  of  activities 
of  The  Institute,  by  requiring  it  to  promote  the  social 
and  economic  welfare  of  its  members,  as  well  as  their 
professional  interests.  At  present  the  stated  objects  of 
The  Institute  refer  only  to  professional  matters. 

The  clause  under  the  heading  of  Objects  and  reading 
"to  encourage  original  research"  is  proposed  to  be  am- 
plified by  adding  the  words  "and  the  study,  development 
and  conservation  of  the  resources  of  the  Dominion". 

As  a  complete  addition  to  the  Objects  as  at  present 
stated  it  is  proposed  to  add  collaboration  with  universities 
and  other  educational  institutions  in  the  advancement  of 
engineering  education  and  the  promotion  of  intercourse 
between  engineers  and  members  of  allied  professions. 

In  order  to  avoid  the  confusion  which  formerly  existed 
by  the  use  of  the  word  "associate"  in  its  application  to  a 
distinct  class  of  membership,  it  is  proposed  to  substitute 
the  word  "affiliate". 

The  most  important  proposals  now  being  made  relate 
to  membership  in  branches,  to  the  election  of  councillors 
directly  by  the  branches,  and  to  the  election  of  vice- 
presidents  by  zones.  At  present  certain  parts  of  the 
Dominion  are  outside  the  jurisdiction  of  the  branches, 
and  it  is  now  proposed  to  allocate  the  whole  of  the 
Dominion  for  branch  authority  so  that  every  member 
in  the  Dominion  will  become  a  member  of  a  certain 
branch.  By  the  new  arrangement,  every  branch  will 
have  representation  on  the  Council,  branches  with  less 
than  two  hundred  corporate  members  having  one  repre- 
sentative, branches  with  a  membership  ranging  between 
two  hundred  and  four  hundred  having  two,  and  branches 
with  more  than  four  hundred  corporate  members  having 
three  representatives. 

In  order  to  make  the  proposed  branch  representation 
possible  of  accomplishment,  it  is  necessary  to  change  the 
length  of  tenure  of  office  to  one  year  in  the  case  of  one 
representative,  and  to  two  years  in  the  case  of  two 
representatives,  the  tenure  of  office  in  the  case  of  three 
representatives  remaining  at  three  years,  as  at  present. 
It  is  further  proposed  that  larger  rebates  shall  be 
made  to  the  smaller  branches  and  a  reduction  in  rebates 
to  the  larger  branches.  In  practice  this  proposal  will 
probably  not  reduce  the  revenue  of  the  larger  branches, 
owing  to  the  increase  of  their  territory. 

Several  minor  changes  resulting  from  the  discussions 
in  the  Council  from  time  to  time  are  also  proposed. 
These  are  included  in  the  suggestions  to  change  the 
sections  nos.   7,  8,  38,  57,  60,  66,  and  67. 

It  is  confidently  hoped  by  your  committee  that  the 
proposed  changes  will  receive  the  affirmative  vote  of  the 


membership,  as  they  are  believed  to  be  for  the  benefit 
of  the  engineering  profession  of  the  Dominion. 

Branch  By-Laws 

It  has  not  been  necessary  to  devote  much  time  to 
the  question  of  Branch  By-Laws  during  the  year.  Your 
committee  had  thought  of  redrafting  a  set  of  model 
branch  by-laws,  but  after  consideration  and  discussion 
the  idea  was  abandoned. 

Respectfully  submitted, 

Walter  J.  Franxis,  m.e.i.c.  Chairman. 

Papers  Committee 

The  President  and  Council, 

On  behalf  of  the  Papers  Committee,  I  take  pleasure 
in  submitting  the  following  report  for  the  year  1922. 

The  Papers  Committee  for  1922  was  appointed  at  a 
meeting  of  Council  held  on  February  21st,  and  consisted 
of  the  writer  as  chairman,  together  with  the  secretaries 
of  the  various  branches  of  The  Institute. 

On  receipt  of  notification  of  my  appointment  as 
chairman,  a  letter  of  acknowledgment  was  sent  to  the 
general  secretary  suggesting  that  a  small  money  grant 
be  set  aside  for  expenses  in  connection  with  sending 
speakers  to  various  branches,  and  to  provide  for  the 
preparation  and  forwarding  of  meritorious  papers  to 
branches  which  might  request  such  assistance.  No 
definite  grant  was  apparently  made,  and  no  notification 
of  any  action  of  Council  has  been  received  in  this  con- 
nection. 

Early  in  March  a  letter  was  sent  to  each  member  of 
the  committee  requesting  his  co-operation  in  the  work  of 
the  committee,  and  asking  for  the  views  of  the  various 
branch  secretaries  as  to  how  the  committee  could  best 
serve  The  Institute.  Answers  were  received  from  nine 
of  the  twenty-two  secretaries  setting  forth  their  views. 
Most  of  the  letters  contained  constructive  suggestions, 
the  more  notable  of  which  were  contained  in  the  replies 
of  Messrs.  Cameron,  Gnaedinger,  McCannel  and  Buchan. 
The  general  result  of  the  canvass  of  the  committee 
members  seems  to  be  that  the  smaller  branches  find  it 
difficult  to  maintain  the  interest  in  the  meetings  and  they 
desire  help  from  the  larger  branches  which  may  be  able 
to  send  either  speakers  or  papers  to  them. 

Some  correspondence  was  continued  throughout  the 
year  between  the  various  branches  and  a  number  of 
meritorious  papers  were  received,  some  of  which  were 
passed  on  to  the  Publication  Committee,  and  subsequently 
published  in  The  Journal.  Some  of  the  branches  requested 
definite  assistance,  and  your  committee  co-operated  with 
the  general  secretary  and  the  staff  at  Headquarters  in  an 
endeavour  to  accede  to  the  requests  made. 

Your  committee  believes  that  further  good  would 
result  if  Council  would  again  follow  out  the  suggestions 
made  last  year,  and  carry  this  still  further  by  taking  a 
more  definite  stand  with  regard  to  helping  smaller  branches 
keep  up  interest  in  the  meetings  by  making  provision  for 
supplying  speakers  and  papers  on  a  systematic  basis. 
I  would  suggest  that  a  letter  be  sent  to  each  branch 
asking  for  their  definite  programme  for  meetings  for  the 
coming  year,  and  asking  if  they  would  like  any  specific 
assistance  at  any  particular  time.     The  larger  branches 
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might  also  be  definitely  requested  to  be  prepared  to  assist 
the  smaller  branches  by  an  inter-change  of  speakers  and 
papers. 

As  a  constructive  suggestion  it  might  be  well  to 
repeat  what  has  already  been  done  by  sending  a  special 
letter  to  each  member  of  Council  pointing  out  that  it 
is  the  duty  and  privilege  of  each  councillor  to  make  a 
special  effort  to  officially  visit  the  branch  in  any  city 
where  such  councillor  might  happen  to  be  visiting,  and 
to  carry  a  message  from  Council  and  from  his  own 
district  to  the  place  where  he  may  be  speaking.  Such 
a  visit  is  of  considerable  help  and  has  proven  very  enjoy- 
able where  the  plan  has  been  followed  out.  Your  chairman 
visited  two  or  three  branches  during  the  past  year  in 
this  way  and  was  well  received. 

Respectfully  submitted, 

Frederick  B.  Brown,  m.e.i.c,  Chairman. 

Committee  on  Deterioration  of 
Concrete  in  Alkali  Soils 

The  President  and  Council, 

Inasmuch  as  the  organization  and  work  of  this  com- 
mittee are  somewhat  different  from  that  of  the  other 
committees  of  The  Institute,  it  has  been  suggested  that 
it  might  be  well  at  this  time  to  review  briefly  conditions 
that  led  up  to  the  formation  of  the  committee,  the  organ- 
ization and  workings  of  the  same,  as  well  as  the  objects 
and  progress  made  on  the  actual  research. 

This  committee  has  dual  responsibilities.  It  is  a 
committee  of  The  Institute  and  as  such  is  responsible  to 
the  parent  body  as  other  committees  are,  but  it  is  also 
responsible  directly  for  the  expenditure  of  all  funds  and 
for  obligations  incurred.  The  Institute  is  not  supporting 
the  research  financially  and  by  action  taken  at  the  1922 
annual  meeting  made  it  quite  clear  that  no  financial 
responsibility  would  be  assumed,  this  we  believe  to  be  a 
very  proper  attitude  inasmuch  as  The  Institute  did  not 
raise  the  funds  but  merely  permitted  the  committee  to 
solicit  funds  and  administer  the  same.  We  are  accordingly 
individually  responsible  for  all  obligations  incurred  and 
also  directly  to  the  bodies  supporting  the  research  for  the 
wise  and  proper  expenditures  of  all  monies,  and  presumably 
on  the  degree  of  satisfaction  which  meets  our  annual 
reports  to  them  future  grants  will  depend. 

History  of  Early  Activities 

The  problem  of  the  decay  of  concrete  in  alkali  soils. 
I  understand,  was  just  brought  formally  to  the  attention 
of  The  Institute  at  the  general  professional  meeting  held 
at  Saskatoon  August  1918.  Papers  were  read  on  the 
subject  by  Messrs.  B.  Stuart  McKenzie.  m.e.i.c,  and  A.  G. 
Blackie  of  Manitoba,  H.  Mel.  Weir,  M.E.I.C.,  of  Saskat- 
chewan, and  A.  S.  Dawson,  M.E.I.C  .,  of  Alberta.  The 
papers  of  the  Manitoba  members  reviewed  the  observa- 
tions and  experiments  that  had  been  made  in  Winnipeg 
by  a  committee  of  tin  local  branch  of  Tin  Institute.  The 
paper  by  Mr.  Dawson  was  also  a  report  of  the  work  of  a 
committee  of  the  Calgary  Branch  and  described  the 
investigational  work  that  was  being  undertaken  there. 
Mr.  Weir's  paper  was  an  accounl  ol  personal  observations 


in  Saskatoon.     All  of  these  papers  were  printed  in  full 
in  the  August  and  September  1918  issues  of  The  Journal. 

At  the  above  mentioned  meeting  the  following  resolu- 
tion was  passed. 

"Resolved  that  the  Council  be  requested  to  appoint  a  Committee  on 
the  Action  of  the  Alkali  Salts  on  Concrete  to  carry  out  such  experiments 
and  investigations  as  they  consider  desirable,  with  power  to  collect 
funds  in  the  name  of  the  Committee  to  enable  them  to  carry  out  the 
work." 

It  was  understood  that  the  nomination  to  the 
committee  should  be  made  by  the  three  local  bran- 
ches interested,  accordingly  on  October  22,  1918, 
Council  appointed  the  following  nominees:  —  Manitoba: 
B.  S.  McKenzie,  m.e.i.c;  W.  B.  Chase;  W.  P.  Brereton, 
m.e.i.c;  J.  C.  Holden,  m.e.i.c  Saskatchewan:  J.  P.  C. 
Macredie,  m.e.i.c;  E.  D.  Martin;  H.  Mel.  Weir,  m.e.i.c; 
R.  J.  Leckie,  a. m.e.i.c  Alberta:  A.  S.  Dawson,  m.e.i.c; 
G.  W.  Craig,  m.e.i.c;  F.  W.  Alexander,  m.e.i.c; 
H.  Sidenius. 

B.  S.  McKenzie,  m.e.i.c,  of  Winnipeg,  was  named 
chairman.  At  the  same  time  a  committee  of  the 
Saskatchewan  Branch  was  formed,  and  until  the  fall  of 
1920  the  three  branch  committees  undertook  individually 
all  of  the  actual  investigation  work  and  no  organized 
joint  action  was  taken. 

The  observations  of  the  Winnipeg  committee  were 
continued  and  laboratory  tests  carried  on  under  Mr. 
Blackie,  Mr.  Chase  and  others.  The  Saskatchewan 
committee  undertook  a  program  of  field  and  laboratory 
tests  under  the  writer  and  Dr.  Thorvaldson  and  these 
have  been  continued  since  1919.  The  experimental  work 
of  the  Calgary  committee,  largely  through  the  activities 
of  A.  S.  Dawson,  m.e.i.c,  G.  W.  Craig,  m.e.i.c,  and 
F.  C.  Field,  was  continued  and  enlarged,  and  to-day  is 
one  of  the  most  important  sources  of  long  term  field  tests, 
covering  as  they  do  a  wide  range  of  different  mixes  and 
various  so  called  protective  admixtures  and  coatings. 

The  work  of  the  Calgary  Branch  was  again  reported 
by  Mr.  Dawson  at  the  Banff  professional  meeting,  August 
1920,  and  printed  in  the  October  1920  Journal.  The 
experimental  results  obtained  by  these  three  committees 
together  with  the  valuable  conclusions  from  the  investiga- 
tions of  the  Bureau  of  Standards  at  Washington,  and 
many  other  independent  observations  and  experiments. 
were  the  basis  of  the  conclusion  reached  by  the  Branch 
committees  individually  and  collectively,  that  the  best  of 
concrete  will  undoubtedly  be  acted  upon  chemically  and 
be  deteriorated  in  time  if  subjected  to  a  sufficiently  strong 
alkali  ground  water. 

The  Joint  Committee  met  before  the  above  mentioned 
Banff  meeting  and  it  was  unanimously  decided  that  the 
problem  should  be  attacked  thoroughly  and  under  a 
single  organization,  accordingly  the  following  resolution 
was  presented  by  B.  Stuart  McKenzie.  M.]  it  .  and  was 
passed  unanimously  by  the  meeting: 

"Resolved  thai    fifteen  thousand  dollars  pei  annum  for  tl   - 
be  secured  for  •  ote 

■  iii ii<  time  i"  the  work     1  rial  I 
ized  by  Council  to  make  definite  applicati  from 

.ill  mi.  i.  ited  bodii        I  rial 
tionofthi    existing  committee  who  will  actinan 
rhal  Council   tx   a  ked   to  ratify  this  ma  dealing  with 

problem 
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Council  subsequently  granted  the  authorization 
asked  for. 

Organization  of  Present  Committee 

On  January  of  the  following  year  B.  Stuart  McKenzie, 
M.E.I.C.,  for  private  reasons  found  it  impossible  to  continue 
his  work  as  chairman,  and  the  writer  was  appointed  to 
succeed  him.  Negotiations  were  entered  into  with  various 
parties  interested,  and  the  following  subscriptions  promis- 
ed. The  amounts  promised  were  to  be  paid  each  year  for 
three  consecutive  years,  and  at  the  present  time  two  such 
annual  payments  have  been  received  from  each  contributor. 

Research  Council $5,000  a  year  for  three  years 

Canada  Cement  Company 3,000 

Province  of  Saskatchewan 3,000 

Canadian  Pacific  Railway 1,000 

Province  of  Alberta 1,000 

City  of  Winnipeg 200 

$13,200 

I  would  like  both  personally  and  on  behalf  of  the 
entire  committee,  to  express  our  very  great  gratitude  and 
appreciation  for  the  wholehearted  and  sincere  generosity 
of  each  and  all  of  these  contributors  who  have  made  and 
are  making  this  research  possible,  their  grants  have  at 
all  times  been  without  reservation  and  their  purposes  of 
the  highest. 

After  the  availability  of  funds  had  been  assured  a 
meeting  of  the  committee  was  held  in  Saskatoon  for  the 
purpose  of  organizing  and  determining  the  general  policies 
of  the  committee. 

Financial  Arrangements 

It  was  decided  to  request  the  University  of  Saskat- 
chewan to  undertake  the  accounting.  The  bursar  has 
accordingly  opened  a  special  account  for  our  committee, 
all  grants  are  deposited  into  this  account  and  all  disburse- 
ments made  by  the  bursar  on  order  only  from  the  chairman 
of  this  committee  or  a  member  of  the  executive  duly 
authorized.  This  account  is  audited  by  a  provincial 
auditor  according  to  the  same  regulations  that  ordinary 
university  accounts  are  subjected  to. 

The  regulations  governing  grants  from  the  Research 
Council  of  Canada  require  that  their  grant  be  covered 
by  original  vouchers  and  receipts,  for  this  purpose  sufficient 
items  have  to  be  allocated  each  year  to  cover  their  grant. 

Organization 

The  committee  as  originally  constituted  has  been 
subjected  to  many  changes  at  the  request  of  the  provincial 
sub-committee,  and  additions  were  made  at  the  organiza- 
tion meeting  to  bring  in  as  full  members  the  following 
chemists  who  had  been  interested  in  the  problem,  —  Dr. 
J.  W.  Shiply  and  A.  G.  Blackie  of  Manitoba,  J.  A.  Kelso, 
a.m.e.i.C,  and  F.  C.  Field  of  Alberta.  The  committee 
has  however  remained  practically  unchanged  since  actual 
work  started  and  is  as  follows: — 

Alberta  Manitoba 

..  Dawson,  M.E.I.C.  W.  P.  Brereton,  M.E.I.C. 

Geo.  W.  Craig,  m.e.i.c.  J.  C.  Holden,  m.e.i.c. 

R.  S.  Stoi  kton,  m.e.i.c.  J.  N.  Finlayson,  m.e.i.c. 

\.  W.  IJaddow,  A.M.E.I.C.  J.  G.  Sullivan,  m.e.i.c 

I     C.  Field,  J.  W.  Shipley, 

J.  A.  Kelso,  a.m.e.i.c.  A.  G.  Blackie. 

Saskatchewan 
[i      Weir,  m.e.i.c 
E,  \.  Markha  .i.e. 

J.  R.  C.  Macredie,  m.e.i.c 
G.  M.  Williams,  a.m.e.i.c 
C.  J.  Mackenzie,  m.e.i.c,  Chairman. 


It  was  decided  that  the  chairman  of  the  committee, 
the  secretary,  and  the  chairmen  of  the  provincial  com- 
mittees of  Manitoba  and  Alberta  should  form  the  executive 
committee. 

Scope  of  Investigation 

It  was  the  unanimous  decision  of  our  committee  that 
our  activities  should  be  bent  first  towards  the  primary 
and  fundamental  problem  of  determining  what  chemical 
action  takes  place  when  concrete  is  acted  upon  by  alkali 
waters,  and  if,  or  when  this  answer  is  available  an  attempt 
should  then  be  made  towards  suggesting  remedies. 

It  is  desired  to  emphasize  the  objects  we  have  in 
mind  clearly  as  other  investigations  are  being  carried  on 
by  other  parties  with  different  objects  in  view  and  while 
we  have  no  wish  to  insist  that  ours  is  the  most  valuable 
we  do  desire  that  interested  parties  should  realize  clearly 
that  we  are  not  duplicating  work  already  done  and  that 
as  far  as  we  have  been  able  to  learn  no  other  body  or 
institution  is  at  present  working  along  the  same  lines  as 
we  are.  I  shall,  therefore,  state  the  problem  as  it  appeared 
to  us  and  endeavour  to  show  just  what  work  has  been  done 
and  is  being  done  by  our  committee  and  other  parties. 

Our  unanimous  agreement  was  that  it  had  been 
proved  beyond  question  that  the  best  of  concrete  and 
even  neat  cement  blocks  would  be  acted  upon  chemically 
and  deteriorated  when  subjected  to  sufficiently  strong 
alkali  ground  water.  Our  conclusions,  as  previously 
stated,  were  based  upon  the  observations  and  experiments 
of  our  three  branch  committees,  the  very  conclusive  field 
tests  of  the  Bureau  of  Standards  and  numerous  other 
observations  by  private  and  public  parties. 

We  recognize  that  of  course  there  are  limiting  and 
border  conditions  upon  which  information  is  desirable, 
as  it  is  well  known  that  in  ground  waters  of  light  alkali 
concentration,  concrete  will  stand  up  for  many  years  and 
perhaps  the  best  will  be  practically  permanent,  it  is  also 
generally  recognized  that  a  high  grade  concrete  is  more 
enduring  than  a  poorer  one,  and  that  likely  a  highly 
impervious  one  more  resistant  than  a  permeable  specimen. 
We  also  recognize  that  apparently  contradicting  and 
baffling  results  are  observable  under  exposure  conditions 
due  to  the  fact  that  the  concentration  of  ground  waters 
varies  widely  within  a  very  short  distance  horizontally 
and  that  it  also  varies  widely  at  different  seasons  of  the 
year  and  also  as  the  level  of  the  water  table. 

We  have  already  gone  on  record  as  stating  that 
provided  the  chemical  research  does  not  bring  forth  any 
definite  remedies,  that  engineers  will  still  have  to  develop 
the  best  practice  in  the  light  of  the  above  facts.  We 
further  consider  that  the  hit  or  miss  trying  of  different 
compounds  for  admixture  or  surface  application  might 
bring  forward  a  remedy,  but  we  could  not  consider  this 
as  a  legitimate  method  of  attack  for  a  scientific  study, 
moreover  the  various  commercial  compounds  have  been 
proceeding  along  this  line  for  several  years  and  no  proved 
remedy  has  been  developed  up  to  the  present.  We  did 
consider  it,  however,  quite  proper  for  us  to  undertake  a 
thorough  test  under  field  conditions  of  these  various 
patented  compounds  and  coatings  and  with  this  end  in 
view  we  have  undertaken  besides  our  chemical  work  a 
very  limited  series  of  field  tests  which  have  been  installed 
at  the  selected  sites  in  each  of  the  three  prairie  provinces. 


February,  1923 


THE     ENGINEERING     JOURNAL 


59 


In  view  of  the  above  conclusion  we  felt  that  for  our 
committee  the  proper  and  most  profitable  course  was  to 
institute  a  thorough  chemical  investigation  and  this  we 
have  undertaken,  the  general  plan  and  progress  of  which 
will  be  mentioned  later  on. 

Other  Investigations 

The  Institution  of  Civil  Engineers  of  Great  Britain, 
supported  by  the  Advisory  Council  of  the  Committee  of 
the  Privy  Council  for  Scientific  and  Industrial  Research 
is  at  present  engaged  upon  an  investigation  of  the 
deterioration  of  structures  in  sea  water.  Concrete  is  one 
of  these  materials  being  studied,  and  their  problem  is  of 
course  an  allied  one,  but  up  to  the  present  their  reports 
as  to  concrete  cover  only  observations  made  at  different 
ports  in  the  world. 

The  drainage  investigations  of  the  Bureau  of  Public 
Roads,  U.S.,  under  the  direction  of  Mr.  McCrory  have 
been  conducted  several  years.  Mr.  McCrory  has  been 
connected  intimately  in  an  advisory  capacity  with  the 
very  valuable  work  carried  out  by  the  Bureau  of  Standards 
under  G.  M.  Williams,  a.m.e.i.c,  the  results  of  which 
were  published  in  Technology  Papers  Nos.  95  and  214. 
The  work  of  Mr.  McCrory  and  his  associates  has  been 
directed  chiefly  at  the  specific  problem  of  concrete  drain 
tile  in  an  attempt  to  define  the  practical  limitations  of 
various  makes  of  pipe  and  under  various  conditions  of 
exposure,  this  work  is  being  followed  with  interest. 

The  latest  large  investigation  to  be  launched  is  that 
of  the  American  Portland  Cement  Association,  the  work 
is  being  carried  out  under  the  direction  of  Professor  Duff 
Abrams,  M.E.I. c,  and  his  staff  at  the  Lewis  Institute. 
This  investigation  consists  of  the  exposing  at  different 
sites  in  U.S.  and  Canada  of  a  large  number  of  different 
grades  of  concrete,  of  different  strengths,  mixes,  etc.,  with 
various  treatments.  The  investigation  is  notable  for  the 
large  number  of  specimens  placed,  and  should  give  some 
idea  of  the  relative  values  of  different  grades  of  concrete 
under  different  conditions  and  their  relative  length  of  life. 
The  specimens  in  Canada  were  placed  in  co-operation 
with  our  committee  and  will  be  examined  every  year. 

Various  other  independent  investigations  are  being 
carried  out,  but  I  think  it  will  be  clear  from  the  above 
that  each  investigation  has  for  its  aim  a  quite  different 
object,  and,  as  mentioned  before,  while  we  are  far  from 
insisting  that  ours  is  the  only  attack  desirable  we  do 
believe  that  we  are  justified  in  our  contention  that  we 
are  attacking  the  fundamental  problem,  and  it  is  our 
sincere  hope  that  with  all  the  work  being  done  from 
different  angles  that  we  may  all  feel  that  progress  is 
being  made  in  the  very  important  and  involved  problem. 

Papers  were  given  at  the  August  192]  professional 
meeting  at  Saskatoon  by  Professor  Williams  of  Saskat- 
chewan, Professor  Finlayson  of  Manitoba  and  Mr.  Daw- 
son of  Calgary,  and  at  the  September  19  eting  at 
Winnipeg  by  Dr.  Thorvaldson  in  an  endeavour  to  place 
on  record  the  results  of  experimental  work  done  both  in 
Canada,  United  Sta  I  el  h  w  hi  re,  up  to  1  he  i  ime  we 
started  actual  work.  These  papi  fullj  reported 
in  The  Journal  of  August,  and  ber  1921  and 
September  and  October  1922.  An  lusbeen 
made  to  give  credit  to  all  previous  in-  and 
state  definitelj  the  source  ol  th<  n  nit  on  which  our 
policy  has  been  founded 


Programme  of  Physical  Tests 

At  the  above  mentioned  organization  meeting  the 
decision  to  undertake  only  a  limited  programme  of  field 
tests  was  made  and  Professor  G.  M.  Williams,  a.m.e.i.c, 
was  asked  to  undertake  the  actual  supervision  of  making 
and  installing  the  specimens,  this  was  done  during  the 
summer  of  1921  and  these  will  be  inspected  at  least 
yearly  and  other  series  added  as  seem  desirable.  Following 
is  a  description  of  the  work  done  and  the  observations 
made  to  date. 

After  consultation  with  members  of  the  committee 
and  consideration  of  previous  investigations  the  following 
general  programme  was  decided  upon. 

(a)  Concrete  Quality. — Test  specimens  should  be  pre- 
pared of  neat  cements  and  concretes  having  a  compressive 
strength  at  28  days  of  2,500  pounds  and  1,200-1,500  pounds 
per  square  inch  for  each  cement  included  in  the  tests. 

(b)  Exposure  test  specimens  should  be  cylindrical 
in  form  7  inches  in  diameter  and  21  inches  long.  Other 
specimens  6-inch  by  12-inch  cylinders  were  to  be  made 
for  compressive  strength  tests  and  slabs  2lA  inches  by 
12  inches  by  12  inches  were  to  be  moulded  for  permeability 
tests. 

(c)  In  addition  to  neat  cement  and  plain  concrete 
specimens,  concretes  containing  various  integral  com- 
pounds and  treated  with  different  bitumenous  surface 
coatings  were  provided. 

(d)  Exposure  sites  were  selected  near  Brooks,  Alta., 
Grandora,  Sask.,  and  Winnipeg,  Man.,  where  the  speci- 
mens would  be  totally  or  partially  immersed  in  sulphate 
ground  waters  of  high  concentration. 

Laboratory  Preparation  of  Test  Specimens 

Test  specimens  were  prepared  in  the  concrete  labor- 
atory of  the  University  of  Saskatchewan  using  the 
materials  and  methods  as  outlined  below.  A  complete 
list  of  concretes  prepared  will  be  found  in  appendix  A,— 
table  1. 

(a)  Cements.—  The  cements  used  included  '  'Canada' ' 
purchased  from  a  contractor  receiving  fresh  stock  direct 
from  the  mill,  "Super  Cement"  furnished  by  the  Super 
Cement  (America)  Company,  Ltd.,  Mount  Dennis,  Ont., 
and  "Commercial"  brand  natural  cement  supplied  by  the 
Commercial  Cement  Company,  Winnipeg. 

(b)  Aggregates. — Most  of  the  specimens  were  prepar- 
ed with  Wannan,  Sask.  aggregate  which  is  generally  used 
for  concrete  work  in  Saskatoon.  This  is  a  pit  run  gravel 
containing  (30  to  90  per  cent  sand  usually  with  about 
90  per  cent  passing  the  %-inch  screen.  Tbi  erial 
was  washed  and  screened  and  combined  in  the  concretes 
in  the  proportions  of  45  per  cent  sand  and  55  per  cent 
gravel.     Duplicate  concretes  were  also  pre]  ing 

ttes  from  Carseland,  Alberta  and  Winnipeg,  Man. 
The  former  consisted  of  pit  run  gravel,  and  the  latter  a 
sand  with  crushed  lime  stone  as  a  coat  3i   agj 

i       Integral  Compounds  and  Coatings.  [low- 

ing integral  compounds  were  umcI  in  differ*  i 
concrete,  as  directed  by  the  manufactui 
Medusa.   Trus-Con  Paste.  Toxement,  Wat  id's 

"Alkagel". 

Concrete  from  other  batches  w 
ments  with   the   following   materials:    \  uli 
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Barrett's    tar,    Vortex   asphalt,    Ironite,    Calgary    City 
asphalt,  sodium  silicate. 

The  integral  materials  and  coatings  were  all  applied 
to  the  same  quality  of  concrete. 

(1  Proportioning  of  Concrete. — Three  qualities  were 
employed:  (1)  neat  cement  specimens  made  with  cement 
and  water  without  the  addition  of  any  form  of  aggregate, 
(2)  a  concrete  testing  about  2,500  pounds  per  square  inch 
at  28  days,  a  quality  generally  superior  to  that  usually 
employed  in  construction  work,  and  (3)  a  concrete  testing 
about  1.200  to  1,500  pounds  per  square  inch  at  28  days, 
equal  or  superior  to  most  commercial  concrete  where 
rigid  inspection  is  not  employed  in  practice.  Extensive  lab- 
oratory tests  previous  to  the  beginning  of  this  programme 
had  shown  that  a  sand  gravel  ratio  of  about  1-1  was 
advisable  to  secure  best  results  with  Warman  materials, 
the  common  ratio  1-2  which  results  in  a  1-1^-3,  a 
1-2-4,  or  1-3-6  concrete  does  not  give  best  results  with 
this  material  resulting  in  a  segregating  mixture  when 
sufficient  mixing  water  is  added  to  furnish  a  workable 
and  placeable  mix.  A  45-50  volume  ratio  was  selected. 
Since  the  Carseland  sand  was  considerably  finer  than  the 
Warman  the  usual  1-2  ratio  was  adhered  to  in  the  batches 
in  which  it  was  used.  For  the  Winnipeg  aggregates  a 
sand,  crushed  stone  ratio  of  2-3  was  employed. 

For  accuracy  in  preparing  successive  batches  all 
qualities  of  cement,  aggregate  and  water  were  weighed, 
the  weight  being  dependent  upon  the  previously  determ- 
ined weights  per  cubic  foot.  To  establish  the  proportions 
of  cement  required  to  result  in  concretes  having  the 
desired  compressive  strength  tests  were  made  to  determine 
the  strength-cement  content  relation. 

Each  batch  of  concrete  prepared  was  large  enough 
to  provide  six  (in  most  cases  eight)  cylinders  7  inches  by 
21  inches,  three  compression  test  cylinders  6  inches  by 
12  inches  and  two  permeability  slabs  2J>2  inches  by  12 
inches  by  12  inches.  All  specimens  moulded  from  a  single 
batch  were  given  a  separate  batch  number  which  serves 
to  identify  them  at  all  time.  The  moulding  of  at  least 
six  exposure  test  specimens  insures  that  two  can  be  in- 
stalled at  each  site  with  all  as  nearly  equal  in  quality 
as  it  is  possible  to  prepare  them.  Brass  plates  stamped 
with  the  batch  number  and  embedded  in  the  top  of  each 
test  specimen  will  'permit  identification  as  long  as  the 
specimen  exists. 

(e)  Mixing. — Since  a  suitable  machine  mixer  could 
not  be  obtained  all  batches  were  mixed  by  hand  in  the 
following  manner: — The  concrete  floor  was  first  sprinkled 
to  reduce  absorption  of  the  weighed  mixing  water.  The 
proper  quantities  of  coarse  aggregate,  fine  aggregate  and 
cement  were  spread  in  consecutive  thin  layers  and  the 
whole  mass  shoveled  through  until  the  uniform  color. 
The  dry  mixture  was  then  formed  into  a  crater  and  the 
mixing  water  slowly  added  and  dry  material  from  the 
sides  thrown  in.  After  adding  sufficient  mixing  water  to 
result  in  a  fairly  plastic  consistency  the  mass  was  shoveled 
through  three  times.  During  the  shoveling  process  a 
third  man  raked  the  mass  with  an  ordinary  garden  rake. 
The  mass  was  turned  a  minimum  of  three  times  with  as 
many  additional  workings  as  was  required  to  result  in  a 
homogeneous,  uniform  appearance. 

Consistencies  were  determined  and  controlled  by 
means  of  the  flow  table.  As  much  mixing  water  was  used 
for  each  batch  as  would  result  in  the  desired  flow.    No 


pre-determined  quantity  of  water  was  employed  but  the 

amount  used  was  noted  in  every  case.  A  flowability  of 
180  was  selected  for  use  with  all  concretes.  This  is  a 
plastic,  mushy,  consistency  well  suited  to  mass  work,  or 
portions  of  a  structure  which  can  be  well  tamped,  spaded 
and  vibrated,  but  does  not  contain  the  excess  of  water 
which  is  required  when  concrete  is  chuted.  The  con- 
sistency employed  is  one  which  should  result  in  the  low- 
permeability  and  give  a  concrete  of  the  highest  quality 
for  the  cement  content  used. 

(f)  Moulding.— All  cylinder  test  specimens  were 
moulded  in  sheet  metal  forms  with  bottoms.  Concrete 
was  placed  in  approximately  six  inch  layers  and  each 
thoroughly  tamped  in  succession.  The  compacting  was 
aided  bv  taping  the  sides  of  the  form.  The  form  was 
heaped  "up  at  the  last  filling  and  allowed  to  stand  for 
about  thirty  minutes  after  which  the  excess  material 
was  cut  away,  the  brass  identification  plate  placed  in 
position  and  the  surface  troweled  smooth.  The  top  was 
then  covered  with  a  metal  plate  to  prevent  evaporation. 
Permeability  slabs  were  moulded  on  edge  so  that  the 
12-inch  by  12-inch  faces  were  free  from  troweling,  which 
greatly  affected  the  permeability. 

(g)  Curing. — After  24  hours  in  the  forms  the  speci- 
mens were  removed  and  placed  in  wet  sand  in  tar  paper 
enclosures  and  sprinkled  daily  for  a  period  of  27  days. 
Comparative  tests  made  during  this  period  indicated  this 
method  of  curing  to  be  fully  as  effective  as  curing  in  water. 

Selection  of  Exposure  Sites 

The  sites  for  exposure  tests  of  specimens  were  selected 
with  the  following  factors  in  view:  —  (1)  fairly  high  con- 
centrations of  salt  in  the  ground  water,  (2)  a  high  water 
table  so  that  the  lower  ends  of  the  specimens  might  be 
immersed  a  great  portion  of  the  time  with  the  upper  ends 
projecting  above  the  ground  surface,  and  (3)  convenience 
in  visiting  the  site  for  later  inspections. 

In  Alberta  a  site  was  selected  near  Cassils  adjacent 
to  the  small  lot  which  had  been  used  for  several  years 
bv  the  Calgarv  Branch  of  The  Institute  in  conducting  a 
series  of  field  tests.  Sewer  pipes  have  been  sunk  at  the 
four  corners  and  at  the  center  which  will  serve  as  wells 
for  obtaining  water  samples  and  noting  the  height  of  the 
water  table. 

In  Saskatchewan,  a  sulphate  lake  near  Grandora, 
fourteen  miles  west  of  Saskatoon  was  selected  for  the 
tests.  The  salt  concentration  is  approximately  1?4  per 
cent  mainly  sodium  sulphate. 

The  site  chosen  near  Winnipeg  is  along  the  line  of 
the  aqueduct  of  the  Greater  Winnipeg  Water  District 
near  mile  15.2.  At  the  time  of  selection  the  ground 
water  level  was  about  eight  feet  below  the  ground  surface, 
necessitating  the  excavation  of  a  pit  about  fifty  feet  square 
to  that  depth. 

Preliminary  analyses  of  waters  from  these  three  sites 
indicated  that  our  requirements  as  to  high  sulphate  con- 
centrations will  be  fulfilled  in  each  case. 

Shipment  of  Test  Specimens 

To  avoid  damage  in  shipment  the  specimens  were 
individually  wrapped  in  heavy  building  paper  and  crated. 

Installation  of  Test  Specimens 

Specimens  were  placed  in  duplicate  at  each  site,  each 
batch  of  concrete  made  being  sufficiently  large  to  permit 
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of  six  or  more  being  moulded.  Previous  tests  have 
shown  that  salt  concentrations  in  the  ground  water  may- 
vary  greatly  only  a  few  feet  apart,  so  that  care  was  taken 
to  separate  the  duplicate  specimens  as  far  as  possible. 
The  specimens  were  embedded  with  about  6  inches 
projecting  above  the  ground  surface.  Shipments  were 
made  and  all  installations  completed  in  September  and 
October  before  the  freeze  up  took  place. 

Much  credit  is  due  the  committee  members  at  Calgary 
and  Winnipeg  for  their  assistance  in  selecting  the  sites 
and  for  supervising  the  placing  of  the  test  specimens. 
At  Cassils,  Alta.,  the  work  has  been  cared  for  by  members 
of  the  staff  of  the  Department  of  Natural  Resources, 
Canadian  Pacific  Railway,  stationed  at  the  headquarters 
at  Brooks,  while  at  Winnipeg  members  of  the  engineering 
staff  of  the  G.W.W.D.,  have  been  of  great  assistance 
both  in  connection  with  the  selection  of  the  exposure  site 
as  well  as  placing  of  the  specimens. 

Chemical  Analyses 

In  order  that  the  exposure  conditions  can  be  observed 
and  recorded,  a  systematic  system  of  sampling  the  ground 
waters  has  been  adopted.  At  Winnipeg  water  samples 
are  collected  by  the  Engineering  Department  of  the 
G.W.W.D.,  and  the  analyses  are  made  under  Mr.  Blackie's 
supervision.  Water  samples  from  Cassils  are  collected 
monthly  by  the  department  of  Natural  Resources,  C.P.R., 
and  sent  to  Saskatoon  in  shipping  cases  where  they 
together  with  samples  from  Grandora  Lake  are  analyzed 
under  Dr.  Thorvaldson's  supervision. 

Inspection  of  Test  Specimens 

Caredul  inspection  of  test  specimens  should  be  made 
at  least  twice  yearly,  in  the  spring  and  in  the  fall.  While 
the  specimens  are  cylindrical  in  shape  which  would  permit 
of  testing  them  in  compression,  it  is  very  unlikely  that 
such  a  procedure  will  be  required.  Any  deterioration 
which  may  take  place  will  be  very  apparent  and  visual 
inspection  will  prove  to  be  of  far  more  value  than  strength 
tests. 

Co-operation  with  other  Investigators 

The  Super  Cement  (America)  Company  Ltd.,  has 
furnished  two  lots  of  2-inch  by  4-inch  cylinders  made  of 
1-3  mortar  by  weight  for  exposure.  The  first  group  was 
installed  in  the  fall  of  1921  with  our  own  test  specimens, 
while  the  second  which  was  received  later  will  be  sent 
out  in  the  near  future. 

The  Portland  Cement  Association  through  its  Lewis  In- 
stitute laboratory  in  charge  of  Professor  Abrams,  M.E.I.C, 
commenced  an  extensive  field  investigation  in  1921. 
They  have  installed  their  largest  groups  of  blocks  in 
Colorado  and  North  Dakota  but  have  also  made  shipment 
of  three  similar  sets  to  be  installed  along  with  our  own 
blocks  at  the  three  sites.  These  specimens  arrived  late 
in  the  fall  of  1921  and  installation  was  completed  at 
Winnipeg  and  Cassils,  but  at  Grandora  the  freeze  up 
took  place  the  night  before  all  could  be  placed.  The  rest 
were  placed  in  position  tin-,  spring.  A  complete  list 
which  will  permit  identification  of  these  specimens  will 
be  found  in  appendix  A,  table  4. 

Result  of  Exposure  Tests 

Since  ;ill  tesl  specimens  were  installed  late  in  the 
Fall  of  1921  it  cannot  be  expected  that  the  results  of 
exposure  to  alkali  waters  will  be  marked  at  this  early  date. 


However,  Professor  Finlayson,  M.E.i.c.,reports,  May 
1922,  that  one  of  the  Utica  natural  cement  specimens 
installed  at  Winnipeg  appears  to  be  disintegrated,  the 
depth  of  water  in  the  pit  preventing  a  thorough  inspec- 
tion at  the  present  time. 

At  Grandora  in  May  1922,  all  specimens  made  of 
natural  cement,  both  Utica  and  Commercial  are  com- 
pletely disintegrated.  This  applies  both  to  our  own 
specimens  and  those  furnished  by  Professor  Abrams. 
Those  blocks  from  Lewis  Institute  made  of  mixtures  of 
Portland  and  Natural  cements  do  not  appear  to  be 
affected. 

Gunite  blocks  Nos.  8  and  9  both  showed  signs  of 
disintegration  when  inspected  in  May  1922. 

In  December,  1921,  Mr.  Dawson  reported  that 
cylinder  5-62  made  at  Saskatoon,  containing  sodium 
silicate  was  scaling  off  at  the  ground  surface,  but  with 
no  apparent  swelling;  also  that  Lewis  Institute  block 
75-B  was  disintegrating.  The  latter  is  a  Utica  natural 
cement  concrete  block. 

The  foregoing  is  not  intended  to  fully  describe  the 
present  condition  of  all  the  test  specimens  since  data  is 
at  hand  covering  the  present  condition  of  the  Grandora 
specimens  only. 

Appendix  "A" 

List  of  Test  Specimens  Installed  in  1921 

Following  are  given  lists  of  test  specimens  made  and 
installed  in  1921.  In  the  first  group  table  1,  are  included 
those  test  pieces  manufactured  at  Saskatoon,  together 
with  other  necessary  details  which  will  give  an  idea  of 
their  physical  properties.  The  identification  numbers  are 
stamped  in  a  brass  plate  which  is  embedded  in  their  tops. 
The  batch  number  which  is  the  number  to  the  right  in 
the  upper  line  is  all  that  is  necessary  to  completely 
identify  a  specimen.  For  convenience  in  referring  to 
different  specimens  moulded  from  the  same  batch  of 
concrete  each  was  given  a  different  number  which  appears 
alone  in  the  lower  line.     For  example  a  plate  is  marked  as 

S— 1— S— 20 

follows: —         n       *    The  first  letter  indicates  the  place 

of  moulding,  Saskatoon  for  all  7-inch  by  21 -inch  cylinder 
specimens  installed  in  1921.  The  figure  1  indicates  that 
Canada  Portland  Cement  was  used.  Super  Cement  is 
designated  by  2,  and  Commercial  cement  by  3.  The 
third  letter  indicates  the  aggregate  used.  S  represents 
Warman,  C  for  Carseland,  and  W  for  Winnipeg.  The 
second  number  represents  the  batch  number  and  is  alone 
sufficient  to  distinguish  a  test  piece  from  any  other  batch. 
The  figure  20  corresponds  to  batch  20  in  the  table.  The 
lower  line  figure  6,  permits  the  cylinder  to  be  distinguished 
from  the  other  seven  of  the  same  batch.  In  general 
those  carrying  1  and  2  were  sent  to  Cassils,  ;;  and  \  to 
Grandora,  and  5  and  6  to  Winnipeg. 

As  indicated  in  the  tabulation,  table  1,  the  concretes 
prepared  at  Saskatoon  had  a  flowability  of  about  180,  the 
different  batches  varying  slightly.  In  general  for  com- 
parison of  the  compressive  strengths  of  concretes,  con- 
sideration must  be  given  to  cement  content  or  richm 
and  flowability.  In  this  group  flowabilities  are  pracl  u  ally 
the  same  and  the  cement  contents  in  pounds  ol  cement 
per  cubic  yard  of  wet  concrete  permit  a  comparison  of 
the  compressive  strengths  which  were  obtained  from 
tests  of  6-inch  by  12-inch  cylinders  at  28  days  of  a 
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It  should  be  emphasized  that  the  higher  strengths 
obtained  in  compression  for  Super  Cement  do  not  neces- 
sarily indicate  superiority  over  ordinary  Portland  cement 
in  ;  her    respect.    This    material    was    made  in 

the  cast  using  raw  materials  from  other  sources 
than  those  used  in  manufacturing  the  Canada 
Portland  and  the  strength  differences  here  found 
are  only  normal  differences  often  found  when 
comparing  two  Portland  cements  from  differ- 
ent mills.  The  effect  of  the  special  treatment  given 
Super  Cement  in  its  manufacturing  process  can  only  be 
determined  by  comparing  it  with  cement  produced  in  the 
same  mill  with  the  same  raw  materials  with  tannin  omitted 
from  the  retarder. 

Integral  waterproofing  compounds  and  bitumenous 
coatings  were  in  all  cases  used  and  applied  as  recommended 
by  the  manufacturer  whenever  furnished.  All  specimens 
had  been  cured  for  a  period  of  more  than  28  days  before 
shipments  were  made. 

TABLE  1 

List  of  Specimens  Moulded  at  Saskatoon  —  1921 

From  each  batch  indicated  two  specimens  were  installed  at  Cassils, 
Grandora  and  Winnipeg.  All  concretes  had  a  ftowabihty  of  180 
approximately. 

7-inch  by  21-inch  cylinders 


Batch  Proportions 

number  Cement        Aggregate         by 

volume 


1 

2 

3 

4 

5 

6 

7 

20 

21 

22 

60 

61 

62 

63 

64 

65 
66 
69 
72 
73 
74 
76 
77 

81 
82 
83 


Canada 

Super 

Commercial 

Canada 

Super 

Canada 

Super 

Canada 

Super 

Commercial 

Canada 

Super 

Canada 


none 


neat 


Special 
treatment 


none 


Lb. 

cement  Comp. 
per  strength 
cu.  yd.    28 
concrete  days 
2760    5988 


Carseland  1-1-2 
1-1-2 
Winnipeg  1-1.28-1.84 
Winnipeg  1-1.28-1.84 
Warman    1-1.36-1.66 
1-1.36-1.66 
1-1.36-1.66 
1-2.3-2.8 
1-2.3-2.8 
1-2.3-2.8 

1-2.3-2.8 
1-2.3-2.8 

1-2.3-2.8 
1-2.3-2.8 
1-2.3-2.8 
1-2.3-2.8 
1-2.3-2.8 
1-2.3-2.8 
1-^.3-2.8 
1-2.3-2.8 


2760 
2320 
738 
753 
778 
788 
783 
783 
750 
515 
515 


Super 

Canada 

Super 


5 fo  Sodium 

silicate  sol.     500 
Medusa  500 

Trus-Con. 

Paste  500 

Toxement  495 

Waterex  490 

Alkagel  475 

Vulcan  asphalt  516 

Barrett  tar         517 

Ironitc  514 

Calgary  asphalt  508 

Sod.  sil.  coating  507 

1-2.3-2.8  Vortex  Bit.  coating  509 

Carseland  1-1. 67-3.33  none  493 

1-1.67-3.33  "  497 

Winnipeg  1-2.16-3.10  527 

"    1-2.16-3.10      "       532 


8695 
1495 
2100 
3120 
2515 
3505 
2520 
3540 
615 
1260 
1885 

680 
1270 

1320 
1030 
1195 
590 
153 
1395 
1565 
1341 
1162 
1290 
1802 
2291 
1850 


TABLE  2 

List  of  Gunite  Specimens  Made  at  Brooks,  Alta. 
Prepared  by  Department  of  Natural  Resources,  C.  P.  Ry 
Proportion 
Slab  No.        Cement  Sand  How  made 

5  12  shot   up 

6  1  2  "     i 
1                      3  "        " 

8  12  up 

1  3  "     down 

lb  i  3 

11  1  2  up 


Installed  at 
Cassils 


(..randora 
Winnipeg 


Dimesinons  of  Blocks:—..  21inchesx   8  inches  x  3^  inches. 

6,  7,  9  and  10  24  inches  x  10  inches  x  4 )  \  inches. 
8  and  11  21  inches  x    8  inches  x  3  >  \  inches. 

How  made:—  "Shot  up"  indicates  mould  was  suspended  overhead. 
How  Cured:—  Immersed  In  water  2X  days  before  shipment. 

TABLE  3 

List  of  2  x  4  Cylinders  Furnished  by  Super  Cement   America    Ltd. 

48  small  cylinders  as  follows: — 

Proportions  —  1  cement  —  3  commercial  sand  by  weight 

Mixing  water  —  13^  per  cent  by  weight 

Flowability  —  125 

Cured  —  In  damp  sand  for  more  than  a  period  of  7  weeks. 
These  cylinders  are  each  marked  with  a  brass  tag,  a  third  of  the 
lot  being  installed  at  each  of  the  sites,  Cassils,  Grandora  and  Winnipeg. 

TABLE  4 
List  of  Specimens  Made  at  Lewis  Institute.  Chicago 
These  test  specimens  are  10-inch  by  24-inch  cylinders,  each  one 
mixed  and  moulded  separately,  but  made  in  duplicate,  two  of  each 
reference  number  being  sent  to  each  site,  marked  A  and  B. 
.      Aggregate  —  Sand  and  gravel  from  Jamesville,  Wis.    Cement  — 
As  indicated  in  tabulation. 


Ref. 

No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

63 

67 

71 

75 

79 

83 

87 

91 

95 

99 

103 


Proportions  by      Relative 
volume  Consis- 

Cement  Aggregate     tency 
1  5  .90 


Cement  used 

Mixture  of  4  brands 
Portland  cement 


5 

o 
5 

5 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

5 

4 

3 

2 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


1.00 

1.10 

1.25 

1.50 

.90 

1.00 

1.10 

1.25 

1.50 

.90 

1.00 

1.10 

1,25 

1.50 

,90 

1.00 

1.10 

1.25 

1.50 

.90 

1.00 

1.10 

1.25 

1.50 

.85 

.85 

.85 

.85 

.85 

1.00 

1  0  I 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.IHI 


Universal 

Northwestern  States 

Lehigh 

Utica  Natural 

Portland  7o<;  Utica 
.. 

25'  , 
"Commercial"  Natural 
25< ,  Portland  75r;  Commercial 

'■ 
75"  i       " 


TABLE  5 

Sulphate   Content    of    Ground    Waters   to  which    Test    Blocks 
Have  Been  Exposed 
Analyses  made  in  Fall  of  1921 

Winnipeg  —  Samples  taken  at  corners  Sulphates  part 

of  50- foot  x  50-foot  plot  —  per  jnilhon 

N.  E.  corner  l...>.i> 

N  W       •'  16,710 

S.'W.        "  3,200 

Grandora  —  lake  \\  ater  ,5'rvH 

Cassils  —  Soil  water  well  E  10,948 
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Chemical  Research 

It  was  early  recognized  that  the  selection  of  a  suitable 
and  qualified  man  to  act  as  director  of  the  chemical 
research  was  one  of  our  most  important  and  difficult 
problems.  A  thorough  search  was  made  for  such  a  man 
and  in  September  1922,  Dr.  Thorvaldson,  head  of  the 
Chemistry  Department  at  the  University  of  Saskatchewan, 
was  asked  to  undertake  the  work.  For  the  first  year 
arrangements  were  made  with  the  governors  of  the 
university  whereby  Dr.  Thorvaldson  was  to  be  granted 
leave  of  absence  from  teaching  duties  in  order  to  devote 
his  entire  time  to  the  organization  of  this  work,  the  com- 
mittee undertaking  to  make  up  the  balance  of  his  salary. 
At  the  end  of  the  year  Dr.  Thorvaldson  resumed  part  of 
his  teaching  duties,  and  offered  his  services,  free  of  charge, 
to  the  committee  to  continue  as  director  of  the  chemical 
research.  The  committee  thoroughly  appreciates  the 
generosity  of  Dr.  Thorvaldson  and  consider  themselves 
most  fortunate  in  being  able  to  retain  his  services  as 
director,  a  post  which  he  has  filled  with  great  credit  and 
ability. 

It  will  be  realized  that  it  is  impossible  to  report 
more  than  generally  upon  a  chemical  research  that  is 
not  complete,  but  the  following  will  serve  to  give  some 
idea  of  the  general  method  of  attack  and  the  progress 
made. 

The  first  chemical  work  on  the  problem  was  con- 
cerned with  a  study  of  the  composition  of  the  ground 
waters  of  the  areas  where  failures  of  concrete  foundations 
were  general,  etc.  This  work  is  still  being  carried  on  in 
connection  with  the  field  investigation,  especially  with 
reference  to  seasonal  variations,  etc.  Some  chemical 
work  has  also  been  done  on  the  nature  of  the  integral 
and  waterproofing  compounds  used  in  the  field  work. 
The  more  important  part  of  the  chemical  work  deals  with 
a  study  of  the  changes  which  take  place  in  cement  and 
concrete  during  disintegration  by  the  action  of  sulphate 
solutions.  In  this  work  the  problem  is  being  attacked 
from  two  sides.  First,  by  studying  the  action  of  the 
various  salts,  present  in  ground  waters  in  the  so-called 
alkali  districts,  on  hydrated  cement.  Second,  by  a 
separate  study  of  the  action  of  these  solutions  on  all  the 
substances  present  in  cement  systems,  or  disintegrated 
cements.  This  includes  the  preparation,  in  pure  state, 
of  all  the  substances  which  may  be  present  in  such 
systems  and  a  study  of  their  solubilities  in,  and  reactions 
with,  the  various  salt  solutions. 

In  the  first  part  of  this  work  several  types  of  cement 
have  been  used.  The  work  so  far  done  or  in  progress 
includes  a  number  of  series  of  experiments  where  intimate 
contact  is  effected  between  cement  or  concrete  and  the 
various  solutions,  and  the  change  place  both  in 

the  liquid  and  solid  phase  are  followed  as  far  as  possible 
by  chemical  methods.  Other  series  deal  more  directly 
with  the  effect  of  variation  of  the  hydrogen  ion  concen- 
tration. Still  others  deal  with  physical  changes  occurring 
in  set  mortars  and  application  of  these  to  the  elucidation 
of  celloidal  changes  during  the  action  ol  "alkali"  solutions. 
Otlr  deal  with  the  action  of  deteriorated  concrete 

on  undamaged  concrete. 

to  the  second  method  ol   attack   the  chemical 
behaviour  (with  alkali  solutions]  "I  the  simpler  substani 


present  in  concrete  and  disintegrated  concrete,  has  already 
been  studied.  The  preparation  of  the  more  complex 
compounds,  which  is  a  matter  of  considerable  difficulty, 
is  at  present  in  progress. 

In  all  this  work  the  microscopic  methods  of  the 
petrographer  are  used  as  well  as  the  usual  chemical 
methods  for  the  identification  of  substances  and  determ- 
ination of  the  composition  of  the  solid  phase. 

It  is  hoped  that  these  investigations  will  lead  to  an 
understanding  of  the  reaction?  involved  in  the  deteriora- 
tion of  concrete,  and  that  this  will  serve  as  a  guide  in  the 
search  for  a  successful  remedy. 

Financial  Statement 

The  following  summary  of  expenditures  and  receipts 
as  to  December  1st,  1922,  is  given,  a  detailed  itemized 
statement  of  expenditures  is  being  sent  to  the  financial 
supporters  in  addition. 

Expenditures  to  Dec.  1st,   1922 
General      Committee  meetings  travelling 

expenses $  1,628.66 

Misc.  telegrams,  office  expenses  219.12        $  1.847.78 

Physical  Travelling  allowances  and  ex- 
Tests  penses $1,123.66 

Materials  and  special  equip- 
ment          1,696.11 

Freight  and  cartage 303.61        $  3,123.38 

Chemical  Travelling  expenses $     278.45 

Research    Salaries 7,034. •>  1 

Materials  and  equipment 3,922.73         $11,235.72 

Grand  total $16,206.88 

Receipts  to  Dec.   1st,   1922 
Council  Scientific  and  Industrial  Research . .     $10,000.00 

Canada  Cement  Company 6,000.00 

Saskatchewan '      6.000.00 

Alberta 2.000.00 

Canadian  Pacific  Railway 2,000.00 

City  of  Winnipeg 100.00        $26,400.00 

Balance  unexpended  I  tecember  1st,  1922 $10,193.12 

From  the  above  it  will  be  seen  that  there  is  a  balance 
on  hand  of  approximately  $10,000.  The  probable  ex- 
penditure for  field  tests  will  be  smaller  in  the  future, 
as  will  also  be  the  general  expenses  as  there  will  not  be 
the  necessity  for  a  more  than  one  general  committee 
meeting  a  year,  now  that  the  general  organizational 
work  is  complete,  these  two  items  should  not  exceed 
together  $1,500  per  year.  The  expenditure  on  the  chemical 
work  as  at  present  organized  is  approximately  $800  a 
month  and  it  does  not  seem  probable  that  this  figure 
will  be  exceeded.  It  will  be  seen,  therefore,  that  with 
the  $10,000  balance  and  the  third  instalment  of 
$13,200  we  will  have  sufficient  fund-  to  carry  on  for 
at  least  two  more  years.  As  we  have  already  been  actively 
at  work  for  well  over  a  year  it  is  obvious  that  the  thi 
year  program  which  we  originall]  embarked  upon  will  be 
possible  and  we  have  every  reason  to  feel  confident  that 
the  results  will  fully  repay  both  ourselves  and  the  con- 
tributors for  the  time,  money  and  energy  expended. 

All  of  which  is  respectfully  submitted. 

(      I.  M  u  Kl  vii  .  m.i    [.(  .. 

Chairman  <><  the  Committee  on  Deterioration 

ei  (  oncrete  in  Alkali  Soils. 
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Board  of  Examiners  and  Education 
Committee 

The  President  and  Council, 

On  behalf  of  the  Board  of  Examiners  and  Education 
I  beg  to  submit  the  following  report  for  the  year  1922. 
Eight  candidates  presented  themselves  for  examination 
at  the  usual  periods  in  Spring  and  Autumn.  Three  of 
these  were  examined  under  schedule  "B"  only,  and  five 
under  schedule  "C"  as  well  as  schedule  "B".  The 
following  table  shows  the  results. 

Number 

Schedule                                               examined  Passed         Failed 

B     8  5                 3 

C    hydraulic  engineering 110 

C    railway  engineering 2  11 

C    structural  engineering 1  0                  1 

C    highway  engineering 1  1                  0 

Total 13  8  5 

Respectfully  submitted, 

H.  M.  MacKay,  m.e.i.c,  Chairman. 

Committee  on  Classification  and 

Remuneration 

The  report  of  the  Committee  on  Classification  and 
Remuneration  was  published  in  the  November  1922  issue 
of  The  Journal,  page  541. 

Nominating  Committee  — 1923 

The  following  nominations  have  been  made  by  the 
various  branches,  have  been  noted  by  Council,  and  are 
herewith  presented  to  be  announced  at  the  annual  meeting 
in  accordance  with  the  by-laws. 

Montreal  Branch R.  Bickerdike,  m.e.i.c. 

J.  A.  Lalonde,  a. m.e.i.c. 
Sault  Ste.  Marie  Branch. . . .  J.  W.  LeB.  Ross,  m.e.i.c. 


Lethbridge  Branch 

Toronto  Branch 

Calgary  Branch 

Winnipeg  Branch 

Saskatchewan  Branch. . . 
Cape  Breton  Branch. . . . 
Border  Cities  Branch .  .  . 

Victoria  Branch 

Peterborough  Branch.  .  . 


Niagara  Peninsula  Branch.  .F.  S.  Lazier,  m.e.i.c. 


Halifax  Branch 

St.  John  Branch. . . . 
Moncton  Branch. .  . 

Ottawa  Branch 

Hamilton  Branch. . . 
London  Branch .... 

Quebec  Branch 

Kingston  Branch. . . 
Lakehead  Branch. . . 
Edmonton  Branch. . 
Vancouver  Branch. . 


.  G.  N.  Houston,  m.e.i.c. 
.  .E.  G.  Hewson,  m.e.i.c. 
.  B.  L.  Thorne,  m.e.i.c. 
.  .  J.  G.  Legrand,  m.e.i.c. 
.  .A.  C.  Garner,  m.e.i.c. 
.  .Horace  Longley,  m.e.i.c. 
.  .H.  Thorne,  m.e.i.c. 
.  E.  E.  Brydone-Jack,  m.e.i.c. 
.  P.  P.  Westbye,  m.e.i.c. 


.  .K.  H.  Smith,  m.e.i.c. 
.  A.  R.  Crookshank,  m.e.i.c. 
.   F.  B.  Tapley,  m.e.i.c. 
.  .G.  Gordon  Gale,  m.e.i.c. 
.  C.  H.  Marrs,  m.e.i.c. 
.  H.  A.  Brazier,  m.e.i.c. 
.   L.  A.  Dubreuil,  a. m.e.i.c. 
.  L.  M.  Arkley,  m.e.i.c. 
.  F.  Y.  Harcourt,  m.e.i.c. 
.  .C.  A.  Robb,  a. m.e.i.c. 
.  James  Muirhead,  m.e.i.c. 


Publicity  Committee 

The  President  and  Council, 

On  behalf  of  the  Publicity  Committee,  I  have  the 
honour  to  submit  the  following  report: 

In  considering  the  question  of  greater  publicity  for 
the  engineering  profession  your  committee  is  of  the 
opinion  that  The  Institute  should  both  as  a  matter  of 
general  policy  and  through  the  activities  of  its  branches 
strive  constantly  for  a  greater  recognition  by  the  public 
of  the  debt  it  owes  the  engineering  profession.  In  this 
connection  the  following  suggestions  are  offered,  to  be  put 
into  effect  by  a  committee  or  committees  under  Council. 

1. — In  the  preparation  of  biographical  sketches  of 
the  pioneer  engineers  of  Canada,  already  approved  by 
Council,  the  authors  keep  constantly  in  the  foreground 
the  vital  importance  of  the  results  of  the  work  done  by 
these  men  towards  the  development  of  Canada. 

2. — Articles  on  the  engineer's  place  in  industrial  and 
material  progress,  based  on  engineering  works  accomplish- 
ed, making  the  importance  of  the  engineer  a  prominent 
feature. 

3. — By  encouraging  the  members  to  make  use  of 
their  Institute  title  on  every  possible  occasion,  and  to 
insist  that  it  appear  after  their  names  in  all  published 
articles  and  in  letters  to  the  press,  and  encourage  its  use 
wherever  the  name  of  a  corporate  member  appears  in 
print. 

4. — In  securing  a  proper  valuation  of  the  everyday 
practical  work  of  the  engineer  in  bettering  the  economic 
and  physical  conditions  of  life. 

Suggestions  to  be  carried  out  by  the  branches. 

1.— A  committee  in  every  branch  whose  function 
shall  be  to  make  certain  that  the  local  press  is  supplied 
with  an  account  of  every  meeting  and  who  shall  provide 
the  press  with  a  popular  abstract  of  all  papers  read.,  and 
a  summary  of  all  addresses  delivered. 

2. — The  holding  of  meetings  to  which  the  public  is 
invited,  the  subject  being  such  as  to  inspire  those  present 
with  a  better  appreciation  of  the  engineers'  value. 

3. — Taking  an  active  constructive  part  in  helping  to 
solve  the  problems  of  the  community  in  which  the  branch 
is  located. 

4. — Having  as  a  definite  object  of  the  branch  to 
become  a  leading  influence  in  its  municipality's  progress. 

5. — By  encouraging  and  assisting  the  members  to 
accept  and  secure  offices  in  the  public  bodies  of  the 
branch's  community. 

6. — Providing  speakers,  as  opportunity  offers  to 
present  before  local  organizations,  such  as  "Rotary  and 
Kiwanis  Clubs,  addresses  on  engineering  subjects,  the 
interest  in  which  could  be  used  to  greater  advantage; 
these  addresses  to  emphasize  the  practical  side  of  engin- 
eering, and  the  necessity  of  the  employment  of  only 
recognized  engineers. 

7. — A  constant  striving  for  recognition  of  the  word 
engineer  as  being  applicable  to  professional  engineers 
only  and  that  engine  operators  or  drivers  be  known  as 
enginemen. 

It  is  believed  by  your  committee  that  the  adoption 
of  a  definite  policy  embodying  the  above  suggestions 
would  strengthen  the  engineering  profession  and  give  the 
individual  members  increased  standing  and  prestige. 
Respectfully  submitted, 

C.  P.  Edwards,  a. m.e.i.c.  Chairman. 
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Members  of  the  Committee 
Chairman  —  C.  P.  Edwards,  A.M.E.l.c. 
K.  M.  Cameron,  M.E.l.c. 
G.  Gordon  Gale,  m.e.i.c. 
C.  H.  Atwood,  m.e.i.c. 
H.  G.  Acres,  m.e.i.c. 

Committee  on  Biographies 

The  President  and  Council, 

This  committee  has  been  given  the  task  of  preparing 
biographies  of  those  engineers  who  have  rilled  a  prominent 
place  in  the  carrying  through  of  Canada's  greater  engin- 
eering undertakings  and  who  were  Canadians  by  birth  or 
through  more  or  less  permanent  citizenship.  For  obvious 
reasons,  it  is  felt  that  memoirs  should  be  limited  to  those 
of  deceased  engineers.  They  should  not,  however,  be 
confined  to  members  of  the  Canadian  Society  of  Civil 
Engineers  and  its  successor,  The  Engineering  Institute  of 
Canada.  In  this  way  the  committee  believes  that  much 
valuable  material  relating  to  the  days  of  New  France  and 
subsequently,  as  well  as  to  more  recent  times,  can  be 
brought  to  light  and  recorded.  Up  to  the  present, 
biographies  of  the  following  have  been  promised: — 
Thos.  C.  Keefer,  Sir  Sandford  Fleming,  Marcus  Smith, 
John  Page,  Walter  Shanlv,  Simon  J.  Dawson,  Hamilton 
Kilally,  F.  E.  Busteed. 

The  committee  is  extremely  anxious  that  anyone 
familiar  with  the  career  of  a  deceased  engineer  and  who 
is  willing  to  undertake  the  preparation  of  a  biography, 
will  communicate  with  any  one  of  its  members.  The 
co-operation  of  Institute  members  in  this  is  earnestly 
solicited. 

Respectfully  submitted, 

Peter  Gillespie,  m.e.i.c,  Chairman. 

Members  of  the  Committee 
Col.  W.  P.  Anderson,  m.e.i.c,  Ottawa;  M.  J.  Butler,  m.e.i.c, 
Oakville;  Willis  Chipman.  m.e.i.c,  Toronto;  Col.  John  S.  Dennis, 
M.E.I.C,  Montreal;  A.  R.  Decary,  m.e.i.c.  Quebec;  C.  E.  W.  Dodwell, 
Hon. m.e.i.c, Halifax;  A.  B.  Lambe,  A.M.E.l.c.,  Ottawa;  J.  G.  Sullivan, 
m.e.i.c.  Winnipeg;  II.  K.  Wicksteed,  m.e.i.c,  Toronto;  Peter  Gillespie, 
m.e.i.c,  Toronto,  Chairman. 

Committee  on  Policy 

The  report  of  the  Committee  on  Policy  was  published 
in  the  June  1922  issue  of  The  Journal,  page  329. 

Canadian  Engineering  Standards 
Committee 

The  President  and  Council, 

On  behalf  of  the  members  nominated  by  Council, 
of  the  Main  Committee  of  the  Canadian  Engineering 
Standards  Association,   I   beg  to  submit  the  following 

report : 

General 

The  Engineering  Institute  of  Canada's  representatives 
on  the  above  committee  are  now:  Walter  J.  Francis, 
m.e.i.c,  one  war.  Sir  Alexander  Bertram,  m.e.i.c,  two 

rears,  and  \Y.  11.  Winterrowd,  A.M.E.l.c.,  three  years. 
H.  H.  Vaughan,  m.e.i.c,  is  chairman  of  the  association, 
and  a  very  large  number  of  members  ol  the  Main  Com- 
mittee and  of  the  various  working  commit  ires  are  mcml  h 
of  The  Engineering  Institute  o1  (  anada.  The  number  ol 
members  of  the  association  as  of  October  1,  1922,  is  285, 


this  being,  therefore,  the  approximate  number  of  members 
of  the  various  working  committees. 

During  the  past  year  the  work  of  the  association  has 
undergone  considerable  development,  there  being  at  the 
present  time  thirteen  sectional  committees  which  have 
oversight  of  the  work  on  various  divisions  of  engineering 
activity,  and  twenty-five  sub-committees  and  panels  in 
whose  hands  the  actual  technical  work  of  formulating 
specifications  and  standards  has  been  placed. 

Publications 

A  list  of  publications  of  the  association  up  to  date 
is  as  follows: — 

No.     1-1922     Standard  Specification  for  Steel  Railway  Bridges. 

No.  1A-1922  Separate  reprint  of  Material  Specifications,  Steel 
Railway  Bridges. 

No.  2-1920  Standard  Requirements  for  Distribution  Type 
Transformers. 

No.  3-1921  Standard  Specifications  for  Telegraph  and  Tele- 
phone Wire. 

No.  4-1921  Standard  Specification  for  Wire  Rope  for  Mining, 
Dredging,  and  Steam  Shovel  Work. 

No.     5-1922     Standard  Specification   for  Portland   Cement. 

No.     6-1922     Standard  Specification  for  Steel  Highway  Bridges. 

No.  7-1922  Standard  Specification  for  Flexible  Steel  Wire 
Rops  and  Strand  for  Aircraft  Purposes. 

The  following  publications  are  in  preparation  and 
will  shortly  be  issued: — 

Standard  Specification  for  Incandescent  Lamps. 

Standard  Specification  for  Watthour  Meters. 

Standard  Specification  for  Wood  Poles  for  Transmission  Lines. 

Standard  Specification  for  Reinforcing  Materials  for   Concrete. 

Standard  Specification  for  Commercial  Bar  Steel. 

Concrete  and  Reinforced  Concrete 

One  of  the  most  important  pieces  of  work  now  in 
hand  is  that  of  the  Sub-Committee  on  Concrete  and 
Reinforced  Concrete,  which  is  preparing  a  specification 
for  those  materials,  the  work  being  undertaken  at  the 
instance  of  The  Engineering  Institute.  The  sub-committee 
has  divided  the  subject  for  consideration  by  panels  dealing 
respectively  with  waterproofing  and  protective  treatment; 
surface  finish;  forms  and  placing;  materials,  proportioning 
and  mixing;  design  and  details  of  construction,  and  form 
of  specification. 

The  task  of  this  sub-committee  is  a  heavy  one,  on 
account  of  the  large  extent  of  ground  to  be*  covered. 
It  is  considered  advisable  to  work  as  far  as  possible  along 
lines  parallel  with  those  adopted  in  the  United  States, 
where  a  similar  specification  is  under  preparation.  It  is 
not  anticipated  that  the  sub-committee  will  be  able  to 
report  at  any  early  date,  but  its  various  pan 
actively  at  work.  In  regard  to  some  of  the  points  under 
consideration  a  considerable  amount  ol  experimental 
work  will  be  needed  before  definite  conclusions  can  be 
arrived  at. 

Road  Materials 

Another  interesting  development  is  thai  of  the 
tional  Committee  on  Road  Materials  and  Constn 
tion,  the  formation  of  which  has  been  undertaken  with  a 
view  ol  obtaining  interprovincial  agreement,  especially  as 
regards  nomenclature,  definitions,  and  tests  for  road 
materials  which  will  be  generally  acceptable  [1 
probable  that  ;i  number  of  working  sub  committees  will 
have  to  be  organized,  each  dealing  with  a  sub-divi 

Ol    this    work.     The    work    of   this    committee    is    bi 
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carried  out  in  conjunction  with  that  of  The  Institute's 
Committee  on  Roads  and  Pavements. 

Wire  Strand 

A  draft  specification  for  this  material  has  been 
prepared,  covering  three  grades  and  four  sizes  in  each 
grade,  and  this  specification  has  been  sent  out  in  tentative 
form  for  criticism  by  a  large  number  of  firms  and  organ- 
izations interested  in  the  purchase  of  wire  strand.  The 
questionnaire  sent  out  with  this  draft  has  been  returned 
in  a  large  number  of  cases,  and  replies  are  being  tabulated 
for  consideration  by  the  sub-committee  at  a  meeting 
which  it  is  hoped  to  hold  shortly. 

Flexible  Wire  Rope  and  Strand  for  Aircraft  Purposes 

A  panel  of  the  Sectional  Committee  on  Aircraft 
Parts  has  drawn  up  a  specification  for  this  material, 
at  the  request  of  the  Air  Board,  officers  of  that  body 
desiring  a  specification  which  follows  generally  the 
requirements  of  the  British  Air  Ministry  but  contains 
such  modifications  as  will  encourage  the  use  of  material 
of  Canadian  manufacture.  The  resulting  specification 
has  been  duly  submitted  for  criticism,  and  has  been 
approved  for  publication. 

Incandescent  Lamps 

A  draft  specification  prepared  by  a  small  panel  and 
embodying  the  results  of  over  two  years'  work  was 
considered  by  the  sub-committee  at  a  meeting  in  June, 
received  various  amendments,  and  was  approved,  subject 
to  the  inclusion  of  certain  additional  information  to  be 
furnished  by  the  manufacturers.  This  specification  is 
now  ready  for  submission  for  final  approval  by  the 
sub-committee  by  letter  ballot.  Its  preparation  was 
originally  undertaken  at  the  suggestion  of  officers  of 
one  of  the  large  government  departments  and  it  is  intend- 
ed to  give,  in  as  simple  a  form  as  possible,  the  information 
needed  by  a  purchaser  of  tungsten  lamps  regarding  the 
standard  practice  in  manufacturing  these  articles  and  the 
accepted  methods  of  test.  The  testing  of  incandescent 
lamps  as  to  efficiency  is  an  extremely  difficult  and  technical 
business.  Photometric  tests  of  the  kind  required  for  this 
purpose  can  in  fact  only  be  carried  out  in  an  elaborately 
equipped  photometric  laboratory  and  by  a  specially 
trained  staff.  Facilities  for  this  purpose  already  exist  at 
one  or  two  places  in  Canada  and  it  is  hoped  that  the 
publication  of  the  specification  in  question  will  benefit 
the  consumer  and  the  manufacturer  by  leading  to  a  more 
general  interest  and  a  better  understanding  regarding 
the  subject. 

Watthour  Meters 

The  last  meeting  of  the  sub-committee  on  this  subject 
was  held  in  July  and  a  draft  of  its  report  received  general 
approval,  subject  to  some  modifications  which  are  now 
being  worked  out,  and  which  will  be  considered  at  a 
further  meeting  to  be  held  shortly.  The  committee  is 
receiving  the  very  active  support  of  the  Canadian  Elec- 
trical Association  and  the  Canadian  manufacturers  of 
these  instruments,  and  expects  to  secure  agreement  which 
will  eliminate  certain  existing  diversities  of  practice 
between  the  various  makes  of  watthour  meters  as  regards 
methods  of  testing  for  acceptance,  arrangement  of  working 
parts,  dials,  location  of  connecting  wires,  etc.  This  will 
result  in  benefit  to  the  user  without  sacrificing  the  manu- 


facturers' individuality  and  special  methods  of  construc- 
tion. The  work  of  the  committee  is  being  carried  on 
in  close  consultation  with  the  Electrical  Inspection 
Branch,  Department  of  Trade  and  Commerce. 

Wood  Poles  for  Transmission  Lines 

The  work  on  this  subject  has  progressed  satisfactorily 
and  draft  specifications  have  been  prepared,  were  con- 
sidered at  a  meeting  held  in  September,  and  are  being 
modified  in  accordance  with  the  directions  of  that  meeting. 

Rating  and  Testing  of  Electrical  Machinery 

The  present  Canadian  practice  in  rating  the  power 
or  capacity  of  electrical  machinery,  such  as  motors, 
generators,  transformers,  etc.,  is  generally  in  accordance 
with  that  accepted  in  the  United  States.  The  rules  of 
the  American  Institute  of  Electrical  Engineers  and  other 
American  technical  bodies,  have,  however,  never  received 
official  acceptance  in  Canada,  and  a  large  committee, 
under  the  auspices  of  the  C.E.S.A.,  has  been  formed  and 
divided  into  panels,  each  dealing  with  one  section  of  the 
subject.  Their  purpose  is  to  examine  into  the  standard- 
ization rules  in  use  in  the  United  States  and  Great  Britain, 
and  draw  up  a  report  which  will  indicate  the  practice  to  be 
regarded  as  standard  under  Canadian  conditions. 

The  work  of  this  sub-committee  has  hardly  yet 
progressed  beyond  the  organization  stage,  but  the  subject 
was  generally  surveyed  at  a  meeting  held  in  June  and 
various  types  of  electrical  machinery  were  classed  as: — 

(1)  Large  motors,  generators,  and  rotating  machines  operating 
under  controllable  conditions  as  regards  ventilation,  etc. 

(2)  Industrial  sizes  of  motors  and  generators  operating  as  a  rule 
under  unfavourable  conditions  in  manufacturing  establishments  and 
elsewhere. 

(3)  Transformers  of  various  types. 

A  panel  has  been  organized  to  deal  with  rules  affecting  each 
of  these  classes. 

Canadian  Electrical  Code 

It  has  not  yet  been  possible  to  organize  definitely 
the  sub-committee  for  this  subject  on  account  of  the 
difficulty  in  getting  into  touch  with  the  very  numerous 
interests  affected.  The  Honourable  J.  A.  Robb,  Minister 
of  Trade  and  Commerce,  as  a  result  of  the  memorandum 
forwarded  to  him  as  directed  at  the  seventh  meeting  of 
the  Main  Committee,  has  addressed  a  request  to  each 
of  the  provincial  governments,  inviting  them  to  nominate 
members  to  attend  a  conference  on  the  subject,  and  the 
date  of  October  2nd,  was  provisionally  set  for  this. 
Replies,  however,  were  not  received  from  all  of  the 
provincial  governments  by  that  date  and  the  conference 
has  had  to  be  postponed.  The  governments  of  Ontario, 
Quebec  and  Nova  Scotia  have  signified  their  intention  of 
taking  part;  those  of  New  Brunswick,  Saskatchewan, 
Alberta,  and  British  Columbia  do  not  propose  to  be 
represented,  and  no  replies  have  yet  been  received  from 
Manitoba  and  Prince  Edward  Island.  As  a  very  large 
proportion  of  the  electrical  development  of  the  Dominion 
takes  place  in  the  provinces  which  have  replied,  it  is  felt 
that  the  conference,  even  although  some  of  the  provinces 
are  not  represented,  cannot  fail  to  be  productive  of 
beneficial  results,  and  it  is  hoped  that  it  will  take  place 
in  the  near  future. 

Gasoline  and  Lubricating  Oil 

At  a  meeting  of  the  committee  on  this  subject  held 
in  March,  it  was  decided  that  for  the  present  the  prepara- 
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tion  of  definite  specifications  for  gasoline  for  automotive 
purposes  was  undesirable,  but  that  a  booklet  or  statement 
should  be  prepared  for  the  information  of  motorists.  This 
document  is  to  give  such  technical  data  and  information 
regarding  gasoline  and  lubricating  oil  as  will  tend  to 
minimize  the  troubles  complained  of  by  consumers, 
provided  that  they  take  advantage  of  the  recommenda- 
tions given.  This  pamphlet  is  in  preparation,  and  data 
are  being  furnished  by  the  oil  companies  and  others  for 
incorporation  in  it. 

Co-operation  with  Other  Standardizing  Bodies 

During  the  year  the  association  has  been  in  active 
co-operation  with  the  American  Engineering  Standards 
Committee  in  regard  to  a  number  of  active  subjects,  and 
in  several  cases  arrangements  have  been  made  for  the 
interchange  of  delegates  at  the  meetings  of  the  various 
working  committees.  This  is  of  special  importance  owing 
to  the  very  close  industrial  relationship  existing  between 
Canada  and  the  United  States.  The  results  of  this 
arrangement  and  of  the  close  consultation  which  is  taking 
place  with  the  British  Engineering  Standards  Association 
have  been  very  satisfactory. 

Relations  with  The  Engineering  Institute 

The  Main  Committee  of  the  association  has  expressed 
its  high  appreciation  of  the  assistance  and  financial  help 
received  from  The  Engineering  Institute  of  Canada. 
Without  the  active  assistance  of  members  of  The  Institute 
the  association's  progress  would  undoubtedly  have  been 
much  slower  than  has  been  the  case. 

In  closing  we  wish  to  pay  tribute  to  the  splendid 
work  done  by  Captain  R.  J.  Durley,  m.e.i.c,  secretary 
of  the  Standards  Committee,  also  a  member  of  The 
Institute,  who  has  on  all  occasions  been  most  courteous 
and  has  conducted  the  work  of  the  committee  in  a  manner 
that  meets  with  the  heartiest  approval  of  your  committee. 
On  behalf  of  the  committee, 

Alex.  Bertram,  m.e.i.c. 
Canadian  Engineering  Standard  Committee. 

Canadian  National  Committee  of 
International  Electro-Technical  Commission 

The  President  and  Council, 

Early  in  the  year  1922  your  committee  received 
reports  of  the  International  Conference  on  High  Tension 
Transmission  and  the  texts  of  the  resolutions  adopted 
at  its  closing  session. 

During  the  year  a  comprehensive  questionnaire  has 
been  prepared  in  order  to  obtain  full  information  for  the 
work  to  be  done  as  the  result  of  the  above  mentioned 
conference. 

A  great  deal  of  progress  was  achieved  during  the 
year  in  the  matter  of  the  rating  of  electrical  machinery, 
to  allow  of  a  specification  requiring  an  overload  to  be 
brought  within  the  scope  oi  the  rating  rules. 

The  mailer  of  the  International  adoption  of  electrical 
symbols  has  been  almosl  completed,  the  reporl  of  the 
British  Engineering  Standards  V  ociation,  approved  by 
the  British  National  Committee  ol  the  International 
Electro-Technical  Commission  being  practical^  the  com- 
plete list  of  symbols  proposed. 

Respectfully  submitted, 
L.  A.  Herdt,  m.e.i.c  ..  President, 

Canadian  National  Committee.,  I  .EC. 


Committee  on  Uniform  Steam 
Boiler  Specifications 

The  President  and  Council, 

On  behalf  of  the  committee  I  beg  to  report  as  follows 
on  the  progress  made  in  having  uniform  boiler  regulations 
adopted  by  the  different  provinces  of  the  Dominion. 
Since  our  last  report,  the  governments  of  the  provinces 
of  British  Columbia  and  Ontario  have  adopted  the 
uniform  boiler  regulations  as  approved  by  your  committee. 

As  the  matter  stands  at  present,  the  provinces  of 
Alberta,  British  Columbia,  Manitoba,  Ontario  and 
Saskatchewan,  now  have  the  same  regulations  for  the 
construction  and  inspection  of  steam  boilers. 

The  eastern  provinces,  Nova  Scotia,  New  Brunswick, 
and  Prince  Edward  Island  have  not  as  yet  adopted  the 
uniform  rules,  but  D.  W.  Robb,  m.e.i.c,  a  member  of 
your  committee,  is  keeping  in  close  touch  with  the 
situation  there,  and  I  believe  that  we  are  justified  in 
expecting  these  provinces  to  follow  the  lead  of  the  western 
provinces  in  a  short  time. 

It  has  been  suggested  that  as  far  as  the  province  of 
Quebec  is  concerned,  the  matter  might  be  turned  over 
to  the  Association  of  Professional  Engineers  for  the 
Province  of  Quebec,  the  executive  of  this  association 
would  be  in  closer  touch  with  legislation  in  Quebec, 
than  the  members  of  your  committee,  and  we  recommend 
that  this  be  done. 

The  regulations  that  are  being  adopted  by  the  different 
provinces  are  those  known  as  the  Canadian  Interprovincial 
Regulations  for  the  Construction  and  Inspection  of  Boilers 
and  Machinery. 

These  regulations  were  formulated  at  a  conference  of 
delegates  from  the  different  provinces,  held  in  Winnipeg 
in  1918,  they  were  submitted  to  your  committee  for  criti- 
cism and  as  they  were  in  substantial  accord  with  the  draft 
that  we  were  prepared  to  recommend,  we  approved  them. 
Respectfully  submitted, 

L.  M.  Arkley,  m.e.i.c.  Chairman. 

Ontario  Provincial  Division 

The  President  and  Council, 

On  behalf  of  the  Ontario  Provincial  Division,  and  in 
pursuance  of  Institute  By-law  No.  63,  the  undersigned 
beg  to  submit  the  following  report  for  the  calendar  year 
1922,  namely: — 

Membership 

The  membership  of  the  Division  consists,  as  specified 
in  the  by-laws  of  The  Institute,  of  all  the  The  Institute 
members  resident  in  the  province  of  Ontario,  the  total 
being  approximately  1,836  divided  about  as  follow-. 
namely  :— 

Corporate  branch  members 1,088 

Non-Corporate  branch  members 473 

Corporate  non-resident  members   160 

Non-Corporate  non-resif  lei  it  members  ...       115 

U$36 

Executive  Commit  tee 

The  Executive  Committee  of  the  I  >i\  ision,  in  accord- 
ance with  the  Division  bj  laws,  is  constituted  as  follows, 
namely: 

The  vice-presidents  residenl   in  Ontario 
The  Ontario  councillors 9 

The  honorary  councillors  resident  in  Ontario  1 
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One  representative  from  each  branch,  9  branches  at 

beginning  of  year,  now 10 

One  representative  of  each  25  non-resident  corporate 

members 6 

The  immediate  past-chairman  of  the  Division 

The  immediate  past-sec. -treas.  of  the  Division JL 

30 

The  detail  of  the  personnel  of  the  Committee  is 
contained  in  each  month's  issue  of  The  Journal. 

The  Executive  Committee  has  not  held  any  meetings 
during  the  year,  conducting  all  its  business  by  correspond- 
ence or  by  telegraph  and  telephone.  Besides  this  the 
various  questions  before  the  Division  were  discussed  by 
different  members  of  the  executive  whenever  they  happen- 
ed to  see  each  other,  the  Division  being  fortunate  in 
having  on  its  committee  a  good  many  members  who  not 
only  were  constantly  travelling  and  thus  frequently 
meeting  one  another,  but  who  also  never  missed  an 
opportunity  thus  afforded  of  discussing  any  questions 
current  at  the  time. 

Professional  Engineering  Act 

As  in  1921,  the  main  and  important  question  with 
which  the  Division  has  been  concerned  during  the  year 
1922  was  that  of  a  Professional  Engineering  Act  for  the 
province  of  Ontario.  To  handle  this  question,  as  you 
are  already  aware,  the  Division  joined  late  in  1919  with 
the  Association  of  Ontario  Land  Surveyors,  the  Canadian 
Institute  of  Mining  and  Metallurgy,  the  Canadian  Society 
of  Chemical  Industry,  the  Ontario  Association  of  Archi- 
tects, (later  on  the  Architects  withdrew),  the  Toronto 
section  of  the  American  Institute  of  Electrical  Engineers, 
and  the  Ontario  section  of  the  American  Society  of 
Mechanical  Engineers,  to  form  a  joint  organization, 
which  was  called  the  Advisory  Conference  Committee. 

As  already  reported  to  you,  this  Advisory  Conference 
Committee  succeeded  in  getting  a  Professional  Engineering 
Act  passed  by  the  Legislature  of  the  province  of  Ontario 
at  its  last  session.     The  Act,  which  is  known  as  No.  67, 
3rd  Session,  15th  Legislature,  was  introduced  on  April 
6th,  1921,  had  its  second  reading  on  April  20th  of  that 
year,  was  passed  by  the  House  on  June  5th  of  this  year, 
received  Royal  Assent  on  the  13th  of  the  same  month, 
and  came  into  operation  on  that  day.     It  marks  a  very 
decided  advance  in  the  annals  of  professional  engineering 
in  Canada,  and  is  one  more  forward  step  in  the  effort 
to  put  that  profession  on  the  same  well-defined  and  legal 
basis  as  the  sister  professions  of  theology,  medicine,  and 
law.     Besides  this  it  will  of  course  be  of  value  to  the 
community  also,  in  fact  as  at  first  drafted  it  would  have 
afforded  just  as  complete  protection  to  the  public  as  do 
the  corresponding  Acts  relating  to  the  sister  professions, 
but  before  it  was  finally  passed  the  wording  was  changed. 
The  main  difference  is  the  elimination  of  the  clause  which 
specified  that  none  but  registered  men,   which  means 
qualified  men,  might  practise  professional  engineering, 
but  even  in  its  amended  form  the  Act  will  be  of  value 
to  the  public  if  those  depending  upon  professional  engin- 
eering advice  make  a  point  of  seeing  that  it  emanates 
from  a  registered  man.     But  the  unregistered  man  is  still 
allowed  to  practise,  he  may  be  qualified,  but  he  may  not 
be,  so  the  Act  does  not  protect  the  community  to  the 
extent  that  it  otherwise  might,  nevertheless,  it  is  a  marked 
step  forward. 

In  its  work  of  obtaining  the  above  legislation  the 
Advisory  Conference  Committee  was  most  ably  assisted 


by  the  executive  of  the  Toronto  Branch,  which  formed 
itself  into  a  local  committee  and  placed  itself  at  the 
disposal  of  the  Advisory  Conference  Committee.  The 
thanks  of  all  concerned  are  due  to  the  executive  and 
members  of  that  branch  for  the  excellent  work  they  did. 

Financial  Statement 

Regarding  finances:  As  previously  reported  to  you, 
the  Association  of  Professional  Engineers  created  by  the 
Professional  Engineering  Act  referred  to  above  has 
assumed  as  part  of  its  organization  expenses  the  outlays 
incurred  in  connection  with  the  passage  of  said  Act,  and 
in  accordance  therewith  there  has  been  returned  to  the 
Division,  through  the  Advisory  Conference  Committee, 
the  sums  that  we  had  from  time  to  time  forwarded  to 
the  latter.  This  has  enabled  us  in  turn  to  refund  to 
The  Institute  the  advance  of  $400.00  made  to  us.  in  which 
connection  we  would  take  this  opportunity  of  again 
expressing  our  sincere  thanks  to  Council  for  its  help  in 
the  matter.  Our  financial  statement  for  the  year  is  as 
follows : — 

Revenue 

Balance  as  at  January  1st.  1922  $333.79 

Advisory    Conference    Committee,    return    of 

advances 250.00        So->3.-9 

Expenditure 

Engineering    Institute   of   Canada,    return   of 

advance $400.00 

Postage 24.30 

Stenography lo  .w _) 

Telephones  and  telegraphs 2/  .lo 

Printing 3.00 

Total $471.05 

Balance,  cash  in  hand $112.74        $.>83.79 

Assets 
Cash  in  hand,  as  above $112.74 

Liabilities 

Sundries,  estimated $  25.00        _.,__. 

Surplus,  estimated 87. ,  4 


In  conclusion,  we  cannot  refrain  from  again  emphasiz- 
ing the  exceedingly  great  value  of  such  a  body  as  the 
above  Advisory  Conference  Committee,  and  this  from 
two  distinct  view  points:— 

(a)  It  has  proved  itself  to  be  by  far  the  best 
possible  means  of  handling  any  matter,  such  as  the 
above  engineering  legislation  question,  which  affects 
a  number  of  professional  organizations. 

(b)  It  has  shown  itself  to  be  a  most  effective 
means  of  bringing  the  member  organizations  together 
in  a  way  that  gives  each  and  all  of  them  a  most 
complete  understanding  and  appreciation  of  the 
aims  and  methods  and  views  of  each  ol  the  others. 
We  commend  it  as  most  excellent  procedure  under 
all  such  conditions  as  laced  the  professional  engineers 
of  Ontario  in  1919. 

On  behalf  of  the  Division, 

W.  H.  Magwood,  m.e.i.c,  Chairman. 
C.  R.  Young,  m.e.i.c,  Vice-Chairman. 
A.  B.  Lambe,  a. m.e.i.c,  Secretary-Treasurer. 
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Branch    Reports 


Border  Cities  Branch 

The  President  and  Council, 

The  Executive  of  the  Border  Cities  Branch  beg  to 
submit  the  following  annual  report  for  the  year  ending 
December  31st,  1922. 

Report  of  Chairman 

The  growth  of  the  branch  during  the  year  has  been 
in  keeping  with  the  general  development  of  the  Border 
Cities  district.  Membership  has  increased  from  fifty-six 
to  seventy-seven  members  of  all  grades,  a  gain  of  thirty- 
seven  per  cent.  The  policy  ol  holding  dinner-meetings 
has  been  continued  throughout  the  year  and  is  productive 
of  a  spirit  of  good  fellowship  among  the  members  who 
attend.  Several  changes  were  made  in  branch  by-laws 
during  the  year,  to  secure  uniformity  with  other  branches, 
where  possible.  The  interest  shown  by  the  younger 
members  in  branch  activities  augurs  well  for  its  future 
growth  and  usefulness. 

Report  of  Membership  Committee 

The  membership  of  the  branch  shows  a  net  gain  of 
twenty-one  during  the  year,  classified  as  follows:  Members 
two,  Associate  Members  nine.  Juniors  three,  Students  six, 
Associate  one.  We  record  with  regret  the  loss  of  two 
members  through  resignation.  It  is  unfortunate  that 
while  they  are  still  engaged  in  engineering  pursuits  that 
the  advantages  of  participating  in  meetings  and  associating 
with  other  engineers  does  not  appeal  to  them. 

A  detailed  statement  of  membership  changes  follow 
herewith: — 

Members  added  through  transfer     2 

Transferred  from  Junior  to  Associate  Member ....  4 

New  Associate  Members 7 

New  Juniors 5 

New  Students 6 

Associate  of  The  Institute 1 

Resignations 2 

1921  1922 

Members 13  15 

Associate  Members 29  38 

Juniors 9  12 

Students 5  11 

Associate -  1 

56  77 

Our  records  do  not  indicate  that  any  member  was 
removed  by  death  during  the  year. 

Meetings 
Regulai  meetings  8;  avera  tn<  e  24. 

■  utive  meeting  ■  18;  .>■■  i  ragi  attendance  5. 
January         "The  Manufacture  oi   INI.'.  \\    II   Baltzell,  mi   m 
"The  Evolution  <>f  Matter  in  th<    light  of  Modern 
Science".  I  >  A.  Molitor,  M.E.I.C. 


February    — "The   Placing   of   Concrete   under   Varying   Condi- 
tions'., L.  M.  Allen,  a.m.e.i.c. 
April  — "Roads",  A.  J.  M.  Bowman,  a.m.e.i.c. 

"Inconsistencies  in  Specifications  on  the  same  work 
in  different  localities",  E.  F.  Considine,  M.E.I.C. 

"Radio",  Alex  May. 

"The  Hudson  Bay  Railway",  J.  S.  Nelles,  A.M.E.I.C. 
May  — "Concrete",  Col.  Boyden. 

October      — "Transmission  Towers",  C.  E.  Goodrich,  M.E.I.C. 
November — "Reminiscences  of  a  City  Engineer",   M.  E.  Brian, 

A.M.E.I.C. 

Report  of  Advertising  Committee 

This  committee  has  undertaken  an  active  campaign 
to  augment  the  revenues  both  of  The  Journal  and  of  the 
branch  by  bringing  the  advantages  of  The  Journal  to  the 
attention  of  those  in  this  district  who  should  be  interested 
and  who  would  be  directly  benefitted.  This  has  been 
quite  successful  and  we  can  confidently  look  forward  to 
seeing  the  firms  of  the  Border  Cities  well  represented  in 
the  columns  of  The  Journal  in  1923. 

The  following  committees  were  active  during  the 
year: — 

Papers  and  Entertainment, — W.  J.  Fletcher,  a.m.e.i.c,  chairman; 

O.  J.  Hein,  a.m.e.i.c;  E.  J.  Mclntire,  a.m.e.i.c 
Membership, — J.  E.  Porter,  a.m.e.i.c,  chairman; 

D.  A.  Molitor,  M.E.I.C,  M.  E.  Brian,  a.m.e.i.c 
Advertising, — L.  E.  Collins,  Jr.E.I.C 
Nominating  Committee, — H.  Thorne,  M.E.I.C 
Ontario  Provincial  Division, — J.  J.  Newman,  M.E.I.C. 

Financial  Statement 

January  1st  —  December  31st,  1922 

Receipts 

Balance  in  bank $126.31 

Rebates  from  Headquarters $1 18.38 

branch  news 52.94 

advertising 1.50  172.82 

Rebate  from  Montreal  Branch  re  branch  secretaries  meeting        63.40 
Bank  interest 4.25 

$366.78 
Expenditure 

Notices  and  printing $  23.52 

Postage  and  miscellaneous 9.48 

Entertainment                 23.90 

Expenses  <>f  secretary  to  Montreal          76.40 

Rental  Collegiate  auditorium  15.00 

Typing  

Balance  on  hand      

$366.78 

Respect  fully  submitted, 

Geo.  F.  Porter,  m.e.i.c,  Chairman 

.].  Clark  Keith,  v.m.e.i. c.,Secretary-Treasu\ 
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Calgary  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  of  the  Calgary 
Branch  we  beg  to  submit  the  following  report  for  the 
year  ending  December  31,  1922: — 

At  the  annual  meeting  on  March  11th,  1922,  the 
following  officers  were  elected: — Chairman,  P.  J.  Jennings, 
m.e.i.c;  Secretary,  J.  A.  Spreckley,  a.m.e.i.c;  Treasurer f 
G.  P.  F.  Boese,  a.m.e.i.c;  Executive,  V.  M.  Meek, 
a.m.e.i.c,  F.  E.  Emery,  a.m.e.i.c,  F.  K.  Beach,  a.m.e.i.c. 

Ex-officio  members  of  the  executive:  P.  Turner  Bone, 
m.e.i.c,  G.  W.  Craig,  m.e.i.c,  B.  L.  Thorne,  m.e.i.c 

Auditors:  W.  J.  Gale,  a.m.e.i.c,  A.  Fraser,  a.m.e.i.c 

After  two  years  as  secretary-treasurer,  A.  L.  Ford, 
m.e.i.c,  resigned  from  this  position  on  the  completion  of 
the  branch  year  in  March  1922,  and  at  a  general  meeting, 
on  April  28th,  1922,  he  was  presented  with  a  wrist  watch, 
suitably  engraved,  in  recognition  of  his  services  to  the 
branch. 

Meetings 

The  executive  held  fourteen  meetings,  at  which  the 
regular  business  of  the  branch  was  transacted,  with  an 
average  attendance  of  six. 

Thirteen  general  meetings  were  held  at  which  the 
average  attendance  was  forty.  The  following  is  a  list 
of  these  meetings  :— 


-"Recent  Developments  in  Sanitary  Engineering", 
Professor  C.  J.  MacKenzie,  M.c,  B.E.,  M.C.E.,  M.E.I.C, 
Saskatoon. 

-"A  New  Development  in  Electrical  Oscillations",  R.  W. 

Boyle,   m.Sc,   Ph.D.,     f.r.s.c,    Dean   of  the   Faculty   of 
Applied  Science,  Edmonton. 

-"Actuarial  Factors  in  the  Design  of  Irrigation  Struc- 
tures", Lt.-Col.  H.  B.  Muckleston,  m.e.i.c,  read  by 
G.  P.  F.  Boese,  a.m.e.i.c 

—Annual  meeting  and  luncheon. 

"Irrigation  Experiment   at  Brooks,   Alberta",   W.   H. 

Snelson,  a.m.e.i.c 

-"Scientific  Methods  of  Making  Concrete",  Professor 
Duff  A.  Abrams,  m.e.i.c 

-Luncheon  and  address  on  the  Report  of  the  Policy  Com- 
mittee, Fraser  S.  Keith,  m.e.i.c,  general  secretary. 

-Dinner  and  address,  Brig.-Gen.  C.  H.  Mitchell,  C.M.G., 
D.S.O.,  m.e.i.c,  vice-president  E.I.C. 

"Concrete  Highway  Investigations  and  Specifications", 
Col.  H.  C.  Boyden,  b.s.,  m.  Am.  Soc.  c.E. 

"Irrigation  Practice  in  India",  A.  N.  Mel.  Robertson, 
b.a.,  b.e.,  executive  engineer  of  the  Punjab  Irrigation 
Department. 

-"Proportional  Representation",  P.  Turner  Bone,  M.E.I.C. 

-Visit  to  the  new  Institute  of  Technology  and  Art  at  Crescent 
Heights,  Calgary,  with  address  by  J.  H.  Ross,  a.m.e.i.c, 
acting  principal. 

-Annual  dinner  and  entertainment,  with  an  attendance  of 
seventy. 


Jan. 

6- 

Jan. 

27- 

Feb. 

24- 

Mar. 

11- 

Apr. 

28- 

June 

5- 

June 

23- 

July 

10- 

Oct. 

9 

Nov. 

3- 

Nov. 

7- 

Dec. 

1 

Dec.    29- 


The  branch  is  indebted  to  the  several  speakers  for 
contributing  to  the  success  of  the  programme  and  to  the 
Programme  Committee  for  the  excellent  entertainment 
provided  and  to  the  Press  of  Calgary  for  its  co-operation. 


Membership 

The  membership  of  the  branch  compares  with  the 
end  of  last  year  as  follows: — 

Jan.  1st,  1922     Dec.  31st,  1922 

Members 24  22 

Associate  Members 62  67 

Juniors 6  7 

Students 4  5 

Associates 2  1 

Affiliates  of  the  branch 8  7 

Totals 106  109 

The  conditions  of  residence  may  be  described  as 
follows: — City  of  Calgary  62;  Winter  in  Calgary  and 
Summer  in  the  field  33;  resident  outside  25-mile  limit  14. 

Financial  Statement 

Assets  December  31st,  1922 

Cash  in  bank $   269.08 

Market  value  of  securities 811.10 

Fees  collectible  from  Affiliates 24.00 

Rebate  due  from  Headquarters 24.39 

81,128.57 
Liabilities  December  31st,  1922 

Expense  a/c  secretary $10.86 

Stenographer's  account 4.75 

Expense  a/c  treasurer 2.75 

S     18.36 

Surplus  at  Dec.  31,  1922 $1,110.21 

Surplus  at  Dec.  31,  1921 1,047.89 

Increase  in  value  of  assets $     62.32 

Revenue 

Rebates $195.32 

Branch  news 80.99 

Affiliates 27.00 

Interest  on  bonds  and  savings 49.55 

$352.86 

Expenditures 

Speakers,  meeting  expenses,  etc $132.00 

Stenographer's  services 43.82 

Miscellaneous  expenses 121.70 

$297.52 

Increase  in  revenue  over  expenditure $  55.34 

Bank  balance  at  Dec.  31st,  1922 $269.08 

Bank  balance  at  Dec.  31st,  1921 $238.13 

S  30.95 
Amount  of  rebates  and  branch  news  due  from  Headquarters.     S  24.39 

Audited  and  found  correct.  S  55.34 

William  J.  Gale,  a.m.e.i.c. 

Arthur  Fraser,  a.m.e.i.c.  G.  P.  F.  Boese.  a.m.e.i.c, 
Jan.  4th,  1923.  Treasurer. 

We  have  had  frequent  opportunities  of  welcoming 
outside  members  to  our  meetings  and  the  branch  executive 
are  glad  to  note  the  proposed  amendment  to  The  Institute 
bye-laws  to  include  branch  non-residents  as  members  of 
a  branch. 

During  the  summer  the  branch  had  visits  from 
General  C.  H.  Mitchell,  m.e.i.c,  J.  B.  Challies,  m.e.i.c, 
and  Fraser  S.  Keith,  m.e.i.c,  and  the  members  very 
much  appreciate  these  opportunities  of  hearing  first  hand 
information  as  to  the  activities  at  Headquarters. 
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The  branch  was  represented  at  the  Vancouver  and 
Winnipeg  professional  meetings  and  also  at  the  convention 
of  the  Western  Canada  Irrigation  Association  in  Maple 
Creek,  Saskatchewan,  and  Brooks,  Alberta. 
Respectfully  submitted, 

P.  J.  Jennings,  m.e.i.c,  Chairman. 

J.  Alfred  Spreckley,  a.m.e.i.c,  Secretary-Treasurer. 

Gape  Breton  Branch 

The  President  and  Council, 

The  Executive  Committee  begs  to  submit  herewith 
their  report  covering  the  activities  of  the  branch  since 
the  last  annual  meeting  on  May  9th. 

Membership 

The  branch  has  suffered  through  transfer  to  other 
districts  of  several  of  its  members.  These  have  been 
balanced,  however,  by  new  members,  so  that  the  present 
total  of  forty-two  is  one  ahead  of  the  total  at  the  last 
annual  meeting.  There  are  in  addition  six  applications 
pending. 

There  is  no  reason  why  every  engineer  in  the  locality 
should  not  belong  to  The  Institute.  It  is  to  his  advantage 
to  do  so,  and  The  Institute  gains,  through  power  of 
numbers,  if  in  no  other  way.  The  various  classes  of 
membership  are  so  graded  that  most  men  engaged  in 
professional  engineering  work  can  be  enrolled  in  one  or 
other  of  them,  and  it  is  hoped  that  each  member  will  do 
what  is  possible  to  reach  any  engineers  in  the  district 
who  are  not  attached  to  The  Institute,  and  to  show  them 
the  advantages  they  are  missing. 

Finances 

The  small  balance  of  $6.36  at  the  last  annual  meeting 
has  been  increased  to  $79.02  to-day.  While  it  is  not  the 
object  of  the  branch  to  accumulate  large  funds,  your 
executive  feels  that  it  is  wisdom  to  have  a  certain  amount 
in  reserve,  upon  which  to  draw  in  case  of  emergency. 
The  response  to  local  dues  has  been  fair,  but  there  is 
still  $86.00  outstanding  on  this  account,  and  it  would 
materially  assist  matters  if  members  would  keep  up  to 
date. 

Financial  Statement 

Balance  on  hand  at  last  annual  meeting  held  May  9th,  1922: — 

Bank $    5.04 

Cash 1.32 

—       $    6.36 


Receipts 


Rebates  from  Headquai 


Local  flues     May  1  r 

Aug.  1st  quai  b 
Nov.  lsl  quai  I 

Interest  on  bank  a/c 

Balance  from  ouisbourg. 

Total 


12.17 

S  16.00 
83.55 

0.21 
0.20 


$108.96 


0.41 
$261.28 


Expenditures 

Rent— May  1st  quarter $  45.00 

Aug.  1st  quarter 45.00 

Nov.  1st  quarter 45.00 

Chairs  per  a/c  from  Wrights 11.88 

Balance  of  Glace  Bay  meeting  accounts 22.50 

Printing 4.80 

Postage 5.50 

Telegraph 1.13 

Telephone 0.35 

Stationery 0.80 

Deficit  from  visit  to  H.M.S.  Raleigh 0.30 

Total $182.26 

Balance  on  hand,  Dec.  11th — cash 15.70 

bank 63.32 

$  79.02 

In  order  to  supplement  the  Mining  Society's  library, 
to  increase  the  usefulness  of  the  branch  to  its  members, 
and  to  provide  additional  inducement  towards  more 
frequent  use  of  the  rooms,  it  is  hoped  to  subscribe  to 
various  technical  magazines,  such  as  might  appeal  to 
members  employed  in  other  directions  than  mining. 
It  might  also  be  possible  to  add  to  the  library  volumes 
along  civil  and  mechanical  lines.  This  is  not  possible, 
however,  unless  local  dues  are  paid  promptly,  and  some 
surplus  thus  accumulated. 

Meetings 

Six  meetings  in  all  have  been  held  since  the  last 
annual  report,  as  follows: — 
June   20— Visit  to  H.M.S.  Raleigh  at  Sydney  Harbour. 
Aug.      2 — Summer  outing  to  Louisburg  and  Sangaree. 
Sept.  12 — "Blast  Furnace  Construction",  K.  H.  Marsh,  M.E.I.C. 
Oct.     10 — "Present   Day    Practice    in    Concrete    Construction", 
K.  G.  Cameron,  a.m.e.i.c,  and  S.  C.  MifHen.  a.m.e.i.c. 
Oct.    31 — Special  meeting  and  dinner  at  Glace  Bay  on  the  occasion 

of  the  visit  of  Fraser  S.  Keith,  m.e.i.c 
Nov.   14 — "Submarine  Mining",  F.  W.  Gray,  A.M.E.I.C 

The  attendance  at  these  meetings  has,  on  the  whole, 
been  good,  but  it  might  have  been  better,  —  it  might  be 
100  per  cent,  —  it  should  at  least  be  75  per  cent.  Notices 
are  mailed  to  each  member  in  ample  time.  If  a  member 
is  sufficiently  conversant  with  the  subject  to  discuss  it, 
he  ought  to  be  there,  to  help  with  the  discussion,  —  if 
not,  then  he  ought  to  be  there  to  learn  something  more 
about  it.  Preparations  for  meetings  and  general  business 
entail  a  considerable  amount  of  work  for  your  executive 
committee,  — -  only  those  who  handle  it  know  how  much,- 
and  the  only  return  they  can  get  for  their  labours  is  good 
attendance  and  interest.  It  is  hoped  therefore,  that  every 
member  will  make  up  his  mind  to  attend  every  meeting. 
Every  member  should  realize  that  the  greater  individual 
effort  he  makes,  the  greater  will  be  his  individual  return 
from  Institute  affairs. 
Respectfully  submitted. 

K.  H.  Marsh,  m.ej.c,  Chairman. 

K.  G.  Cameron,  a.m.e.i.c,  Secretary-Treasurer. 

Edmonton  Branch 

The  President  and  Council, 

The  1922  annual  report  covering  the  ;uii\  ities  oi  the 
Edmonton  Branch  is  submitted  herewith. 
Membership 
The  branch  membership  is  as  follows. 

Mi  8 

ite  M<  mbers IS 

Juniors  

lenl 

I  otal .    6l 
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The  ID-!-!  executive  adopted  the  following  plan  in 
regard  to  meetings.  At  each  meeting  three  fifteen- 
minute  papers  on  subjects  of  local  interest  were  arranged, 
each  paper  being  followed  by  a  fifteen-minute  discussion. 
This  plan  has  worked  out  very  successfully  and  has 
greatly  increased  our  attendance,  as  with  three  papers  on 
diversified  subjects  there  was  always  something  that 
would  be  of  particular  interest  to  each  member. 

Meetings 

Seven  general  meetings  were  held  in  Edmonton  Board 
of  Trade  rooms,  and  in  all  twelve  papers. 
The  following  is  a  resume  of  meetings:— 

Date                         Subject  Speaker        Attendance 
Jan.  18 — "City   Engineers  Depart- 
ment"    A.  \V.  Haddow,  a.m.e.i.c.  .     30 

"The  work  of  the  Lignite 
Utilization      Board      of 

Canada" E.  Stansfield,  m.e.i.c. 

"The  Jasper  Highway".    .   D.  Donaldson 

Feb.  16 — "Drainage  Problems"  ....   G.  McLeod,  A.M.E.I.C 35 

"Edmonton  to  North  Bat- 
tleford  and  Onoway  to 
Whitecourt     Lines     of 

C.N.R." Kells  Hall,  a.m.e.i.c 

"Bituminous     Sands     of 

Northern  Alberta" Dr.  K.  A.  Clark. 

Mar.  15  -  "Railway  Maintenance"  .   W.  E.  Roe,  A.M.E.I.C 30 

"Local  Concrete  Mate- 
rials"    Clyde  Sutherland,  a.m.e.i.c 

"Engineering  Education"  Dean  Boyle,  University  of 

Alberta . 
Apr.  19 — "Local  Items  of  Municipal 
Engineering    Introduc- 
ing Economics" R.  J.  Gibb,  M.E.I.C 25 

"Earth  Road  Building  in 

Alberta" J.  D.  Robertson,  a.m.e.i.c 

May  23— Election  of  1922-23  officers. 
Oct.    6 — "Concrete    Highway    In- 
vestigation   and   Speci- 
fication"    Lt.-Col.  Boyden 25 

Nov.  15-  "Railway  Organization"     R.  W.  Ross,  A.M.E.I.C 50 

"Telephony" R.  B.  Baxter,  Supt.  Alta. 

Govt.  Telephones 
"Possibilities  of  Smelting 
Iron  Ores  from  the  vici- 
nity of  Lake  Athabasca"  A.  E.  Cameron. 

Our  average  attendance  at  meetings  when  papers 
were  read  was  over  thirty-two.  Further  activities  of  the 
branch  during  1922  included: — 

(a)  The  adoption  of  a  resolution  supporting  the 
Honorary  Advisory  Council  for  Scientific  and  Industrial 
Research  in  their  appeal  to  the  Dominion  Government 
for  the  establishment  of  a  suitable  bureau  of  standards 
and  research. 

(b)  The  appointing  of  a  committee  from  the  branch 
to  study  and  examine  "Local  Concrete  Materials"  with 
the  idea  of  arriving  at  combinations  that  would  be  safer 
and  more  economical  than  others. 

(c)  The  sending  out  of  a  circular  letter  to  all  local 
employers  in  engineering  work,  urging  that  science 
students  be  given  the  preference  when  assistance  was 
required  for  such  work. 

Financial  Statement 

Balance  forward  from  1921 $  69.87 

Receipts 

Rebates  from  membership  fees ■    $  89.25 

Receipts  from  branch  news 22.10  111.35 

$181.22 


Expenditures 
Total  disbursements  \'>'SJ. 
Balance  on  hand  Jan.  1st.  L923 


12131 


SI  81. 22 
Respectfully  submitted, 

Col.  J.  G.  REID,  M.E.I.C,  Chairman. 

R.  H.  Douglas,  a.m.e.i.c,  Secretary-Treasurer. 

Halifax  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  of  the  Halifax 
Branch  we  beg  to  submit  the  following  report  for  the 
calendar  year  1922: — 

Executive  Committee 

As  the  branch  year  formerly  ended  in  May,  the 
activities  of  the  branch  during  the  calendar  year  have 
been  carried  on  under  two  separate  executive  committees, 
the  elective  personnel  of  which  were: — 

May  1921— May  1922  May  1922— Dec.  1922 

C.  E.  W.  Dodwell,  Hon. m.e.i.c.  Chairman. .  F.  R.  Faulkner,  m.e.i.c. 

Vice-Chairman. I.  P.  Macnab.  m.e.i.c. 

O.  S.  Cox,  a.m.e.i.c Sec.-Treas O.  S.  Cox.  a.m.e.i.c. 

F.  R.  Faulkner,  m.e.i.c.  H.  W.  L.  Doane,  a.m.e.i.c. 

W.  P.  Morrison,  m.e.i.c.  J.  B.  Hayes,  a.m.e.i.c. 

L.  H.  Wheaton,  a.m.e.i.c.  K.  H.  Smith,  m.e.i.c. 

H.  W.  L.  Doane,  a.m.e.i.c.  A.  F.  Dyer,  a.m.e.i.c. 

J.  B.  Hayes,  a.m.e.i.c.  C.  A.  Fowler,  a.m.e.i.c. 

K.  H.  Smith,  m.e.i.c. 

In  addition  to  these  the  local  member  of  Council  and 
the  immediate  past-chairman  of  the  branch  were  ex-officio 
members  of  the  committee. 

The  Executive  Committee  have  held  nine  meetings 
during  the  year  at  which  in  addition  to  arranging  for  the 
details  of  branch  meetings,  making  recommendations  to 
Council  regarding  applicants  for  admission  to  The  Institute, 
and  dealing  with  various  routine  business,  a  number  of 
matters  have  been  taken  up  dealing  with  the  general 
welfare  of  the  branch.  Among  these  have  been  the 
adoption  of  several  suggestions  made  by  the  meeting  of 
secretaries  at  Montreal  in  January,  including  the  appoint- 
ment of  a  vice-chairman  and  a  revision  of  the  by-laws 
to  make  the  branch  this  year  correspond  with  the  calendar 
year. 

Membership 

During  the  year  there  has  been  a  slight  increase  in 
total  membership: — 

1921  1922 

Honorary  Members —  1 

Members 25  26 

Associate  Members 45  46 

Juniors 15  16 

Students 10  16 

Branch  Affiliates 5  o 

100  110 

Perhaps  the  greatest  gain  as  shown  by  the  above 
list  is  that  of  an  Honorary  Member.  Upon  one  of  our 
oldest  and  most  prominent  members,  C.  E.  W.  Dodwell. 
Council  has  bestowed  this  signal  honour.  Mr.  Dodwell, 
who  is  well  known  to  The  Institute  membership  at  large, 
is  a  past-chairman  of  the  branch  and  has  been  a  member 
of  The  Institute  ever  since  its  incorporation,  and  the 
branch  greatly  appreciates  the  honour  of  having  his 
services  on  behalf  of  the  profession  recognized  in  this 
fitting  manner. 
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Meetings 

During  the  year  there  have  been  nine  meetings  of 
the  branch,  as  follows: — 

Jan.  17 — "Some  Problems  encountered  in  Local  Building  Con- 
struction1', C.  St.  J.  Wilson,  A.M.E.l.c. ;  attendance  46. 

Feb.  16 — "A  Lump  of  Coal",  K.  L.  Dawson,  a.m.e.i.c;  attendance 
30. 

Mar.  29 — "Engineering  underground  in  France",  W.  G.  Hardy, 
a.m.e.i.c;  attendance  35. 

Apt.  26 — "Some  Problems  met  with  in  Surveying",  H.  B. 
Pickings,  A.M.E.I.C;  attendance  15. 

May    10 — "Recent  Developments  in  Concrete",  Col.  H.  C.  Boyden. 

May   20 — Annual  meeting  of  the  branch. 

June  22 — "Valuations",  Edward  L.  Moreland;  attendance  100, 
(including  guests). 

Nov.  3 — "Engineering  from  the  Legal  Standpoint",  F.  H.  Bell, 
K.c;  attendance  32. 

Dec.    19 — Annual  meeting  of  the  branch;  attendance  51. 

Financial  Statement 

Balance  Jan.  1st,  1922 $238.82 

Revenue 

Headquarters  rebates  on  dues  and  branch  news. .     $205.37 

Dues  from  Branch  Affiliates 8.00 

Bank  interest 4.46        $217.83 

$456.65 
Expenditures 

Clerical  help $  63.00 

Printing 19.50 

Postage  and  post  cards 22.10 

Expressage 3.20 

Telegram .50 

Expenses  of  meetings 28.80 

Honorarium  to  secretary 50.00 

Expenses  of  secretaries' meeting  at  Montreal 45.00        $232.10 

Balance  Jan.  1st,  1923 $224.55 

Respectfully  submitted, 

F.  R.  Faulkner,  m.e.i.c,  Chairman. 
O.  S.  Cox,  a.m.e.i.c,  Secretary-Treasurer . 

Hamilton  Branch 

The  President  and  Council, 

The  Hamilton  Branch  begs  to  report  the  following 
meetings  during  the  year:— 

Meetings 

Jan.  13  'Detroit-Windsor  Bridge",  Prof.  C.R.  Young,  M.E.i.c.  This 
was  a  most  interesting  address,  illustrated  with  lantern 
slides   Attendance  125. 

Jan.  27  "St.LawrenceRiverDevelopment",  T.H.  Hogg,  M.E.I.C.  of 
the  Hydro-Electric  Power  Commission  of  Ontario.  This 
wa>  a   very  valuable  address.     Attendance  100. 

Feb.  16  "Standardization  in  Engineering",  R.  J.  Durley,  M.E.i.c. 
Attendance  40. 

Mar.  3  "Construction  Work",  F.  H.  Farmer,  m.e.i.c  Illustrated 
with  lantern  slides.    Attendance  100. 

Mar. 24  "220,000-volt  Transmission  and  Equipment",  F.  H. 
Peters,  of  Pittsburgh.  The  Toronto  section  of  the  A.I.E.E., 
was  largely  represented  at  this  meeting,  which  was  held  in 
the  Westinghoust  auditorium,  followed  by  refreshments 
served  by  the  Canadian  Westinghouse  Company 
Utendance  200. 

May  16  The  branch  held  a  joinl  dinner  with  the  Hamilton  (  haptei 
of  the  Ontario  Association  ol    Architect       Attendance  30. 

May  22     Vnnual   meeting      Reports   presented    foi    the  end   ol   the 

■  ar,  at  a  1 he  ich  onlj    I  I  attended. 

15     Vnnual  banqui  I  at  the  Ro  al  (  -nun:  ht  hotel  opened  the 
Hon    I-    C.  Biggs,  i 
In,  Ontario.  i  ol  honoui .  and 

addresson  "Highways".     Yttendance  81. 


Nov.  1— Joint  meeting  with  the  Hamilton  Chapter  of  the  Ontario 
Association  of  Architects.  Address  by  Brig.-Gen.  C.  H. 
Mitchell,  C.B.,  c.M.G.,  M.E.I.C.  on  "Italy".     Attendance  120. 

Dec.  14 — "Proposed  Operation  of  Electric  Railways  by  the 
Hydro-Electric  Power  Commission  of  Ontario", 
Frederick  A.  Gaby,  M.EJI.C.     Attendance  150. 

Membership 

Dec.  31,  1921     Dec.  31,  1922 

Members 18  22 

Associate  Members 55  57 

Juniors 11  lo 

Students 29  27 

Affiliates 55  48 

168  164 

Financial  Statement 
Receipts 

Brought   forward $260.48 

Journal  subscriptions 26  00 

Rebates 167.75 

Branch  news 59J8 

Affiliate  fees 144.00 

$657.41 
Expenses 

Miscellaneous $  79.66 

Printing  and  postage 101.73 

Rent  halls 45!oO 

Annual  dinner 48  00 

Stenographer 50.00 

Journal  subscriptions 26  00 

Balance '.'.'.'..'.'.  307.02 

Respectfully  submitted, 

F.  W.  Paulin,  m.e.i.c.  Chairman. 

W.  F.  McLaren,  m.e.i.c.  Secretary-Treasurer. 

Kingston  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee,  we  beg  to 
submit  the  following  report  of  the  activities  of  the 
Kingston  Branch  from  January  1st,  1922,  to  December 
31st,  1922. 

Meetings  were  held  on  the  second  and  fourth  Tuesdays 
of  the  first  three  and  last  three  months  of  the  year.  The 
attendance  at  all  meetings  has  been  of  a  high  average 
and  the  interest  shown  by  all  members  especially  the 
Student  and  Junior  members  has  given  the  Executive  a 
valuable  assistance. 

Meetings 

Eleven  meetings  were  held  during  the  year,  as 
follows:— 

Jan 


Jan. 
Feb. 
Feb 
Mar. 


10— "The  Work  of  the  Staff  College",  Colonel  T.  Anderson. 

a.m.e.i.c,  of  the  Royal  Military  College,  Kingston. 
24 — "The  Chippawa  Power  Development".  A    D   Blanchard 

M.E.I.C. 
1  1     "Aerial  Surveying".     The  discussion  was  introduced  by 

Col.  Schmdlin,  R.M.C.,  Kingston. 
24     "Development  of  the   St.   Lawrence   for   Deep  Water 

Navigation  and  for  Power",  J.  M.  Campbell,   M  i 
14— Students'  Nighl     Three  papers,  foi  which  cash  pi 
en,  were  read. 
First,    "The    Design    of    a    High    Speed    Steel    Plant". 
\     \.  Paoli,  a.m.e.i.c 
ond     "I  he    Modern    (  oik  .  pi  ion    ol     M< ,  n  u  it>  ". 

iii,  and  "  rhe  (  onst.iuiu.i-,  . 
Concrete  Arch  Bridge", H   Myers.Ji    B.I.<    M 
submitted  b 

.1  brilliant      
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Mar.  I       annual  dinner.  . 

nig,  election  of  oflicers  and  executive  tor  the 
vear. 
Oct.    25— Installation  ol  officers,     Address  by  Professor  A.  Macphail, 

I.C.,    entitled    "Observations   and   Reflections    . 
Nov.   14— "Evolution  of  Prices  and  Wages,\G.Monture,B.Sc.,S.E.I.C. 
No\     25— "Weather  Forecasting",   Dr.  A.  L.  Clark,  Hon.  M.E.I. C. 
Dec     14— "Releasing  of  the  S.S.  Rapids  Prince  from  the  Rocks 
in  the  Lachine  Rapids",  Capt.  Donnelly. 

Membership 

The  approximate  membership  of  the  branch  is  as 
follows: — 

Honorary  Members 1 

Members 10 

Associate  Members 21 

Juniors 7 

Students 90 

Affiliates 3 

132 
As  this  report  covers  the  activities  of  two  executives 
the  personnel  of  both  executives  are  given  below. 

1921-1922.  1922-23. 

W  P  Wilgar,  m.e.i.c Chairman L.  M.  Arkley,  M.E.I.C. 

L  M.  Arkley,  m.e.i.c Vice-Chairman.. T.  McGinniss,  a.m.e.i.c. 

L  T  Rutledge,  m.e.i.c  . . .  Sec. -Treasurer .  L.  T.  Rutledge,  m.e.i.c 

J.  M.  Campbell,  M.E.I.C. .  .Executive T.  Anderson,  A.M.E.I.C 

A.  Macphail,  m.e.i.c  L.  Malcolm,  m.e.i.c 

D.  J.  Emrey,  a.m.e.i.c.  G.  J.  Smith,  a.m.e.i.c 

Financial  Statement 

The  following  is  a  financial  statement  for  the  year 

1922:— 

Revenue 

Jan.    1    Cash  on  hand U^'lr\ 

Jan.  15    Fees  from  Affiliates 1U-W 

Mar.31     Dinner  collections •"•"" 

May   2    Rebate  on  fees  from  Headquarters o^.ou 

Receipts  for  branch  news qa 

June30    Bank  interest -94 

Aug.  15     Rebate  on  fees f^ 

Receipts  for  branch  news -W.uu 

Nov.25    Rebate  on  fees •  •.•  •  £•£? 

Dec.  31    Accounts  receivable  from  headquarters  as  per  advise  l^.»i 

$275.91 

Expenditures 

Jan.  1  to  Dec.  31,  _,„„  1Q 

Total  disbursements »xg^.it> 

Dec.  31    Credit  Balance $  93-72 

Respectfully  submitted, 

L.  M.  Arkley,  m.e.i.c,  Chairman, 

L.  T.  Rutledge,  m.e.i.c,  Secretary-Treasurer. 

Lethbridge  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  we  beg  to 
submit  the  following  report  for  the  calendar  year  1922. 
This  report  covers  part  of  two  branch  years,  and  the 
activities  of  two  executives. 

The  members  of  both  are  given  below: 

1921-22.  1922-23. 

S  G  Porter  M  E.I.C Chairman CM.  Arnold,  M.E.I.C 

C.  M.  Arnold,  m.e.i.c Sec.-Treas  . ..  .G.  S.  Brown,  a.m.e.i.c 

G.  N.  Housl  on,  m.e.i.c  S.  G.  Porter.  M.E.I.C. 

C.  D.  MacKintosh,  m.e.i.c  C  D  MacKintosh,  m.e.i.c 

H.  A\  \.m.e.i.c.  H.  W.  Meech,  a.m.e.i.c 

H.  G.  Cochrane,  a.m.e.i.c 


Membership 

In  January,  1922,  the  membership  of  the  branch 
was  as  follows:  fifteen  corporate  members,  three  non- 
corporate members.  During  the  year,  by  the  efforts  of 
the  Membership  Committee,  the  branch  has  been  increas- 
ed by  forty-six  members  and  affiliates.  The  membership 
at  December,  1922,  is  as  follows:— 

Members 9 

Associate  Members 21 

Juniors 3 

Students 3 

Associate 1 

Affiliates 27 

Total 64 

Meetings. 

During  the  year  the  branch  has  held  nine  executive 
and  ten  general  meetings.  The  attendance  at  the  latter 
has  averaged  seventy-five  per  cent  of  the  membership. 
The  following  addresses  were  given:— 

Tan  14.— "Actuarial  Factors  in  the  Design  of  Irrigation 
Structures,"  Major  H.  B.  Muckleston,  M.E.I.C,  chief 
engineer,  Lethbridge  Northern  Irrigation  District. 

Jan.  28.— "The  Manufacture  of  Smokeless  Powder  and  the 
Construction  of  the  Plant  at  Nitro,  W.Va.,"  illustrated 
by  lantern  slides  —  G.  N.  Houston,  M.E.I.C,  secretary'. 
Irrigation  Council,  Alberta. 

Feb  11—  "The  Evolution  of  Transportation,'  C.  D.  MacKintosh, 
M.E.I.C,  superintendent  C.P.R.,  Lethbridge  Division. 

Feb  25  —"Town  Planning,"  H  W.  Meech,  a.m  e.i.c,  commissioner 
of  public  works,  Lethbridge,  Alta.      ___-_.       „_._ 

Mar  11.— "General  Railway  Maintenance,  H.  K.  Miles,  M.E  I.e., 
divisional  engineer,  C.P.R.,  Lethbridge  Division. 

Mar  18.— "Modern  Telephone  Engineering,  John  Dow,  a.m.e.i.c, 
telephone  plant  chief,  Lethbridge.  (Previous  to  the  meeting 
the  branch  members  were  conducted  through  the  Lethbridge 
new  automatic  telephone  plant.) 

June  24.— "Institute  Affairs,"  Fraser  S.  Keith,  m.e.i.c,  general 
secretary,  E.I.C.  .  ._       . ,, 

0ct       7  _i  'Concrete  Highway  Investigations  and  Specifications 
(illustrated),  —  Col.  H.  C.  Boyden,  Portland  Cement  Asso- 
ciation, Chicago,  111.,  U.S.A. 

Nov.  10.-"Irrigation  in  India,"  A.  M.  Robertson,  executive 
engineer,  of  the  Punjab,  India.  .M„,r 

Nov.  25.— "Irrigation  in  Mesopotamia,  G.  B.  Hull.  A.M.E.I.C, 
late  district  engineer,  Euphrates  Division. 

Financial  Statement 
March  11th,  1922,  to  December  31st,  1922 

Assets,  March  11, 1922 

„    ,  .    ,      ,  S125.93 

Cash  in  bank -  qq 

Affiliates  dues  unpaid • ■  •  •  • m'en 

Rebate  due  from  Headquarters  on  sundry  members. 

Rebate  due  from  Headquarters  on  sundry  members  (Approval        _ 
of  application  pending). 

Total S20843 

Liabilities,  March  11,  1922 

Advance  from  Headquarters S  '^9- 

Members  fees  collected  on  account :  ™  43 

Net  funds ' 

Total Sm43 

Revenue,  March  11,  1922 

„    .  .    .      ,                                                                  $125.93 

Cash  in  bank •  •  • ..4  qq 

Rebates  Jan.,  Feb.  and  Mar -.,'■-- 

Apl.,  May  and  June -=-'- 

July,  Aug.  and  Sept g"gg 

Branch  news a,"qq 

Sundries '    , 

$191.39 
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Expenditure,  March  11, 1922 

To  Headquarters  from  suspense  account $  41.00 

Printing  and  advertising 23.02 

Books  and  stationery 18.65 

Sundries 24.90 

Balance  cash  in  bank 83.82 

$191.39 
Assets,  December  31, 1922 

Cash  in  bank $  83.82 

Rebates  due  for  Oct.,  Nov.  and  Dec 12.50 

Branch  news 4.31 

$100.63 
Liabilities,  December  31,  1922 

To  Headquarters ,     $  50.00 

Cash  in  bank 50.63 

$100.63 

Respectfully  submitted, 

C.  M.  Arnold,  m.e.i.c,  Chairman. 

G.  S.  Brown,  a.m.e.i.c,  Secretary-Treasurer. 

London  Branch 

The  President  and  Council, 

The  Executive  ol  the  London  Branch  beg  to  submit 
the  following  report  for  the  current  year  ending  December 
31st,  1922. 

Although  this  branch  has  been  organized  for  only  a 
year,  there  has  been  a  great  interest  shown  as  is  evident 
from  the  large  turnouts  at  the  meetings.  The  attendance 
has  been  large  in  spite  of  the  fact  that  at  least  a  third 
of  the  members  do  not  reside  in  the  city,  but  in  St.Thomas, 
Woodstock,  St.  Marys  and  the  urban  districts. 

Membership 

During  the  past  year  the  membership  of  the  branch 
has  increased  from  44  to  60,  with  a  gain  of  22  members, 
6  members  having  left  the  district  or  The  Institute.  The 
following  is  a  report  of  the  Membership  Committee:— 

Mem-   Associate 

bers     Members  Juniors  Students  Total 
Removed  from  branch 

membership 2  3  —  —  5 

Moved  within  branch 

jurisdiction —  5  4  2  11 

Admission  to  Institute 

membership 5      .        4  2  —  11 

Transfers  to  higher  grades:  to  Member  4;  to  Associate  Member  3; 

total  7. 

Removed  from  Institute  membership  by  Council 1 

Applications    under    consideration    of    Council    for    admission    to 
Institute  and  this  branch     3 


Financial  Statement 

The  following  is  the  financial  statement: — 

Balance  bank $  46.61 

Rebate  from  Headquarters: — 

Membership  fund 79.25 

Branch  news 23.90 

Rebate  of  dinner,  Jan.  20th 7.40 

Balance  from  dinner 8.60 

Interest  at  bank .70 

Donations 4.00 

Total  receipts $170.46 

Notices  and  printing $  37.59 

Telegrams  and  telephone 2.89 

Postage 3.99 

Expenses  for  speakers 30.70 

Cigars 7.50 

Special  meeting,  Oct.  26th 4.50 

Stationery 14.72 

Sundries 6.10 

Balance  on  hand  in  bank 62.47 

Total  expenditures $170.46 

Respectfully  submitted, 

H.  A.  Brazier,  m.e.i.c,  Chairman. 

F.  Jas.  Bridges,  a.m.e.i.c,  Secretary-Treasurer. 

Montreal  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  we  beg  to 
submit  the  following  report.  The  administration  of  the 
branch  has  been  under  the  direction  of  the  following 
members  —  elected  and  ex-ofncio: — 


Elected  Members 

Chairman J.  A.  Duchastel,  m.e.i.c. 

Vice-Chairman.J.  T.  Farmer,  m.e.i.c. 

Sec  -Treasurer  P'  L-  Afield,  M.E.I.C., 
sec.  treasurer.  <E  A  Ryan>  AME  Ic 

A.  E.  Dubuc,  m.e.i.c 
C.  M.  McKergow,  m.e.i.c 


Ex-Officio  Members 
Frederick  B.  Brown,  m.e.i.c 
J.  M.  R.  Fairbairn,  m.e.i.c 
Walter  J.  Francis,  m.e.i.c 
George  R.  Macleod,  m.e.i.c 
R.  A.  Ross,  m.e.i.c 
F.  P.  Shearwood,  m.e.i.c 


S.  F.  Rutherford,  a.m.e.i.c  Julian  C.  Smith,  m.e.i.c 


Arthur  Survevcr,  M.E.I.C 
K.  15.  Thornton,  m.e.i  c 


Members 

iate  Members 
Juniors 

students 


1921 

7 

23 

.) 

9 


Total  44 

v  t  gain  in  iih  mberehip  16,  <>i  36  pi  i  cent 

•  Meetings 

lai  meetings  held 
ill  meetings  held 

held 


1922 
13 
24 
10 
13 

60 


R.  Bickerdike,  m.e.i.c 
C.  J.  Desbaillets,  m.e.i.c 
P.  B.  Motley,  m.e.i.c 
J.  H.  Hunter,  a.m.e.i.c 

Owing  to  pressure  of  business,  with  consequent  long 
absences  from  the  city,  Mr.  Busfield  felt  obliged  to  resign 
his  office  in  August.  The  present  secretary-treasurer, 
E.  A.  Ryan,  a.m.e.i.c,  was  appointed  his  successor  in 
September. 

The  Executive  Committee  held  a  total  of  twelve 
meetings  during  the  year,  and  in  addition  to  the  transac- 
tion of  routine  business,  it  has  dealt  with  a  number  of 
important  matters  of  which  the  following  is  a  resume: — 

Arranging  for  and  carrying  out  ol"  a  meeting  ol'  the 
secretaries  of  branches  east  of  the  Great  Lakes,  to  discuss 
interrelations  between  the  various  branches  and  with 
Headquarters.  Preparation  of  report  and  recommenda- 
tion to  Headquarters. 

Arranging  lor  and  carrying  out  of  annual  and  profes- 
sional met  I  ing  in  Montreal  <>u  am  to  inability  ol  ^'mnipeg 
Branch  to  undertake  ii,  as  scheduled. 

Inauguration  of  monthly  noon-hour  luncheons  at 
which  prominenl  citizens  and  members  of  other  professions 
gave  short  talks,  upon  imitation. 
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Formation  of  a  committee  composed  of  members  of 
the  Montreal  Branch  of  The  Engineering  Institute  of 
Canada  who  arc  members  of  the  American  Society  of 
Mechanical  Engineers,  and  also  a  special  committee 
representing  the  Montreal  Branch  to  co-operate  with  the 
former  in  arranging  lor  accommodations,  meetings,  etc., 
in  connection  with  the  convention  of  the  American  Society 
of  Mechanical  Engineers  which  is  to  be  held  in  Montreal 
on  the  28th  to  31st  of  May,  1923. 

Study  of  change  in  Institute  by-laws  concerning 
rebates  to  branches  and  recommendation  to  Council. 

Membership 

There  has  been  a  small  increase  in  membership  during 
the  year.     The  listing  in  the  various  grades  is  as  follows :— 


Honorary  Members  ....      2 

Members 

Ksbxx  iate  Members 

Junior-  

Students   300 

\wk  iates 6 

Branch  Affiliates  15 


Total 


926 


A  number  of  members  have  asked  for  and  been 
granted  transfer  to  higher  grade-. 

Papers  and  Meetings 

A  number  of  papers  of  outstanding  merit,  of  which 
a  list  follows,  have  been  delivered  before  the  branch 
during  the  year: — 


Date 


Jan. 

5 

Jan. 

12 

Jan. 

19 

Jan. 

19 

Jan. 

26 

Feb. 

9 

Feb 

9 

Feb. 

16 

Feb. 

23 

Mar. 

2 

Mar. 

9 

Mar. 

16 

Mar. 

23 

Mar. 

30 

Apr. 

6 

Apr. 

13 

Apr. 

20 

Apr. 

27 

Oct. 

o 

Oct. 

12 

Oct. 

19 

Oct. 

26 

Nov. 

2 

Nov. 

9 

Nov. 

16 

Nov. 

23 

Nov 

30 

Dec. 

7 

Dec. 

14 

Dec. 

21 

Subjpct  Author  Attendance 

"The  Complexities  of  a  Modern  Telephone  Plant" N.  M.  Lash 96 

"Fonctions  Administratives  d'un  Gerant  Municipal" Henri  Ortiz 

"Administration  of  the  Explosives  Act  in  Canada" Lt.-Col.  G.  Ogilvie 65 

"The  Electric  Steam  Generator" F.  T.  Kaelin,  M.E.I.C 65 

"Queenston-Chippawa  Power  Development"              H.  G.  Acres.  M.E.I.C 300 

"Automotive  and  General  Lubrication" W.  C.  Common 65 

"The  Principles  of  Water  Softening" C.  E.  Hogarth.  A. M.E.I.C 

"Somes  Notes  on  South  American  Railways" H.  K.  Wickstead,  M.E.I.C 91 

"Accident  Prevention  in  Industrial  Plants" W.  G.  H.  Cam,  A. M.E.I.C 87 

"Inductive  Interference" Prof.  C.  V.  Christie,  A. M.E.I.C 89 

"The  Ruins  of  Babylon".     (Illustrated) Robt.  A.  MacLean,  B.A.,  Ph.D..  F.R.G.S.  .  .  127 

"Scientific  Research  in  Canada" Col.  F.  M.  Gaudet,  C.M.G.,  M.E  I.c 

"The  New  Low  Level  Pumping  Station  for  the  City  of  Montreal"  C.  J.  Desbaillets,  M.E.I.C 107 

"Electrons  and  Atoms" W.  B.  Cartmel,  M.E.I.C 95 

"Undersea  Coal  Mining  in  Cape  Breton" F.  W.  Gray,  AM.E.I.C 89 

"Carrier  Current  Telephony" H.  J.  Vennes 

"A  Railway  Refrigerator  Car" W.  H.  Winterrowd,  A. M.E. I.c 50 

"Recent  Developments  in  Concrete" Lt.-Col.  H.  C.  Boyden 140 

Conducted  Tour  of  the  Port  of  Montreal 124 

"Commercial  Aviation" Lt.  L.  D.  Palmer,  D.S.C 52 

"Power  Factor" W.  G.  H.  Cam.  A. M.E. I.e..  A.M.I.E.E 64 

"Paint  and  its  Use  in  the  Protection  of  Steel" John  Grieve,  a.m. E. I.C 69 

"Railway  Valuations  in  the  United  States" W.  S.  McCulloch.  A.M.  Inst.  CE 97 

"The  Port  of  Montreal".     (Note — Deferred  paper  of  Oct.  5.) T.  W.  Harvie.  A. M.E. I.c 102 

"A  New  Principle  of  Relay  Protection" P.  Ackerman.  A. M.E. I.c 62 

"The  Cost  of  Industrial  Power" J.  A.  Burnett,  M.E.I.C 81 

"Bottle  Manufacture" E.  T.  Harbert,  S.E.I.C 79 

"The  Design  and  Economics  of  City  Refuse  Destructors" F.  A.  Combe.  M.E.I.C 115 

"Research  and  Industry" E.  B.  Craft 142 

Annual  Meeting 


These  papers  covered  not  only  technical  subjects, 
but  also  administration,  historical,  national  and  civic 
ones  and  their  relation  to  the  engineering  profession.  An 
innovation  was  made  in  the  successful  carrying  out  of  an 
"evening"  when  the  address  was  given  in  French  by  a 
member  of  that  tongue  and  on  which  occasion  the  chair 
was  occupied  by  a  former  chairman  of  the  branch  — ■  J.  H. 
Hunter,  A. m.e.i.c.  All  of  the  discussion,  etc.,  was  con- 
ducted in  French  —  in  which  many  of  the  English  speaking 
members  joined.  It  is  the  intention  to  afford,  in  the 
future,  added  facilities  for  the  reading  of  papers  in  French 
for  the  benefit  of  those  of  our  members  who  speak  that 
language. 

An  outstanding  event  was  the  visit  of  inspection  to 
the  Port  of  Montreal  conducted  by  the  chief  engineer, 
T.  W.  Harvie,  A. m.e. i.e.,  one  of  our  members,  and  several 
of  his  assistants.  Through  the  courtesy  of  the  manager 
of  the  port,  M.  P.  Fennell  and  the  harbour  commissioners, 
all  arrangements  for  transportation,  etc.,  were  made. 
This  trip  will  be  long  remembered  by  those  who  took  it, 
on  account  of  an   accident  that  occurred   during   the 


afternoon  when  a  heavy  fog  caused  the  captain  of  the 
carrying  tug  "Sir  Hugh  Allan",  to  lose  his  bearings  with 
the  result  that  it  ran  aground  about  three  miles  down 
the  river.  The  party  was  stranded  for  about  three  hours 
and  was  taken  off  by  another  vessel  of  the  port  and 
landed  without  mishap  at  about  8  p.m.,  at  the  Imperial 
Oil  Company's  storage  yard.  It  was  necessary  to  cancel 
the  paper  scheduled  for  that  evening  by  Mr.  Harvie  on 
this  account. 

The  committees  in  charge  of  arrangements  for  the 
holding  of  meetings  and  procuring  of  papers  was  com- 
posed of  the  following:— Chairman,  H.  W.  Fairlie, 
a.m.k. i.e.;  vice-chairman,  J.  A.  Lalonde.  a. m.e. I.e.; 
civil  section,  A.  J.  Kelly,  a. m.e.i.c.,  O.  O.  Lefebvre, 
m.e.i.c;  electrical  section,  P.  S.  Gregory,  a. m.e.i.c, 
C.  V.  Christie,  a. m.e.i.c;  mechanical  section,  F.  A. 
Combe,  m.e.i.c,  J.  S.  Cameron,  a.m.k. i.e.;  industrial 
section,  A.  C.  Tagge,  m.e.i.c,  G.  P.  Cole,  m.e.i.c;  railway 
section,  A.  Crumpt on,  m.e.i.c,  J.  E.  Armstrong,  a. m.e. i.e.; 
marine  section,  I.  J.  Tait,  a. m.e.i.c.  W.  I.  Hay. 
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Financial  Statement 

Notwithstanding  what  might  be  termed  extraordinary- 
expenditures,  for  equipment  and  the  financing  of  the 
branch  secretaries'  meetings,  the  branch  finished  the 
year  with  a  substantial  cash  balance  on  hand.  The 
Executive  Committee  was  obliged,  at  the  beginning  of 
the  year,  to  appeal  to  the  members  of  the  branch  for 
a  voluntary  subscription  to  help  carry  on  over  the  period 
when  no  rebates  were  forthcoming  from  Headquarters  and 
a  hearty  response  was  made.  The  statement  for  the 
year  1922  follows:— 


Revenue 

Cash  in  bank  —  Jan.  1st,  1922 

Branch  news 

Commission  on  advertising 

Special  subscriptions 

Affiliate  dues 

Rebates  —  Nov.  and  Dec.  (1921) 

Jan.,  Feb.,  Mar.  (1922) 

Apr.,  May,  June 

July.  Aug.,  Sept.,  Oct 

Annual  professional  meeting,  —  receipts, — sale  of  tickets 

donation  from  Headquarters 

Monthly  luncheons  —  receipts  from  sale  of  tickets 

Branch  secretaries'  meeting.  —  contribution  various  branches 
Interest  on  savings  deposits 


Expenditures 

Post  card  notices 

Other  printing,  multigraphing,  stamps 

Secretary's  honorarium 

Clerical  assistance 

Telephone  and  telegraph 

Stationery 

Moving  pictures  and  lantern  slides 

Miscellaneous  expenses  re  weekly  meetings:  chairs,  cartage, 

signs,  gratuities,  etc 

Piano 

Monthly  luncheons 

Annual  professional  meeting,  —  hotel,  refreshments,  printing, 

entertainment,  etc 

Branch  secretaries'  meeting 

Subscriptions  to  Journal  for  Affiliates 


$  56.59 

68.48 

11.50 

647.00 

78.25 

133.13 

866.75 

265.25 

270.38 

752.00 

997.81 

61.00 

51.50 

9.14 

$4,268.78 

$642.71 

269.22 

300.00 

105.00 

54.76 

11.97 

57.47 

103.35 

257.00 

63.75 

1,-94.81 

428.80 

30.34 


$3,719.18 

Cash  in  bank,  —  savings  a/c 509.14 

Cash  in  bank,  —  current  a/c 40.46 


$4,268.78 


Outstanding  hills  receivable: — 

Rebates  for  November  and  December $138.75 

C  ommissions  on  advertising 22.50 

$161.25 

Outstanding  bills  payable Nil 

Respectfully  submitted, 

J.  A.  DUCHASTEL.  M.E.I.C.,  Chairman. 

E.  A.  Ryan,  a.m.k.i.c.  Secretary-Treasurer. 

Moncton  Branch 

The  President  and  Council. 

On  behalf  of  the  Executive  Committee  we  beg  to 
submit  the  third  annual  report  of  the  Moncton  Branch. 

Meetings 

The  Executive  Committee  held  seven  meetings  during 

year  1922.     There  were  thirteen  meetings  of  the  branch 


held,  seven  of  which  were  our  popular  supper-meetings, 
and  the  large  attendance  shows  the  active  interest  our 
members  take  in  the  welfare  of  the  branch  and  of  The 
Institute.  Two  of  these  meetings  were  held  at  Mount 
Allison  University,  Sackville,  N.B.,  and  it  is  the  intention 
to  hold  at  least  two  at  the  university  during  the  year  1923. 
The  membership  has  increased  from  fifty-nine  to 
eighty-eight  during  1922,  a  net  gain  of  twenty  nine. 
We  have  at  present: — 

Members 12 

Associate  Members 26 

Juniors 8 

Students 39 

Affiliates 3 

Total 88 

The  annual  meeting  of  the  branch  was  held  on  May 
11th,  and  after  the  reports  were  read,  the  following 
officers  were  elected  for  1922-23: — 

Chairman F.  B.  Tapley,  M.E.I.C. 

Vice-Chairman F.  B.  Fripp,  a.m.e.i.c. 

Secretary-Treasurer M.  J.  Murphy,  a.m.e.i.c. 

Executive  Committee: G.  C.  Torrens,  a.m.e.i.c, 

C.  S.  G.  Rogers,  a.m.e.i.c, 
A.  S.  Gunn,  a.m.e.i.c, 
J.  G.  Drvden,  a.m.e.i.c, 
Prof.  H.  W.  McKiel.  a.m.e.i.c, 
K.  Gordon,  a.m.e.i.c 

Ex-officio  members  of  Executive  Committee: 

A.  F.  Stewart,  M.E.I.C, 
J  D.  McBeath,  M.E.I.C. 

Financial  Statement 

The  financial  statement  for  the  year  ending  December 
31st,  1922,  is  as  follows: — 

Revenue 

Balance  from  1921 $145.84 

Rebates  on  dues  and  branch  news 136.92 

Surplus  from  suppers 8.00 

Branch  Affiliate  fees 7.50 

Bank  interest 3.64 

$301.90 
Rebate  due  from  Headquarters 9.20 

Total $311.10 

Expenditures 

Postage  s    8.44 

Expenses  of  meetings 

Printing 

Telegrams  and  telephone 1.61 

Purchase  of  Baloptican  lantern 

Incidental  expenses 

Total   $179.50 

Balance  including  rebates  due  from  Headquarters $13160 

Respectfully  submitted, 

F.  B.  TAP!  i  v.  M.ki.c,  Chairman 

M.  J.  Murphy,  a  m.e  i.e.,  Secretary-Treasurer. 

Niagara  Peninsula  Branch 

The  President  and  Council, 

The  executive  of  the  Niagara  Peninsula  Branch 
to  submit  the  following  annual  report  lor  the  yeai  ending 
December  31st,  1922. 
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Meetings 

The  policy  of  holding  dinner-meetings  introduced  by 
previous  executives  has  been  followed  with  gratifying 
success.     The  average  attendance  has  been  forty-five. 

The  following  meetings  have  all  been  reported  at 
length  in  The  Journal: — 

Jan.     14     "Rural    Power    Distribution    in    Ontario    from    the 

Hydro  Lines",  J.  \V.  Furcell,  a.m.e.i.c,  at  St.  Catharines. 
Feb.    15 — "Town  Planning",  H.  L.  Seymour,  a.m.e.i.c,  at  Niagara 

Falls. 
Mar.    15 — "Operation  and  Maintenance  of  Generating  Stations 

and     Distributing    Systems",     H.    C.    Don     Carlos, 

at  St.  Catharines. 
May    17 — "Recent   Developments   in   Concrete",   Lt.-Col.   H.   C. 

Boyden  of  the  Portland  Cement  Association,  at  Thorold. 
Oct.  20— "Roads",  "Capt.  T.  S.  Scott,  m.e.i.c,  at  St.  Catharines. 
Nov.   24 — "Reminiscences  of  the  Near  East",   D.  A.  Andrus,  at 

Niagara  Falls. 
Dec.    19 — Business  meeting,  at  Thorold. 

Trips  and  Social  Functions 
May     5 — Dance  and  annual  meeting,  held  at  St.  Catharines. 
Aug.    16 — Picnic,  at  Niagara-on-the-Lake. 
Nov.  24— Trip  over  power  tunnel,  at  Niagara  Falls  Power  Company, 

Niagara  Falls,  N.Y.,  and  Chippewa  intake  of  Ontario 

Hydro-Electric  Commission,  Chippewa,  Ont. 

In  addition  to  the  above  the  members  of  the  branch 
availed  themselves  of  the  invitation  of  the  American 
Institute  of  Electrical  Engineers  in  convention  at  Niagara 
Falls  on  June  28-30,  and  attended  the  technical  sessions. 

Membership 

Notwithstanding  the  loss  of  many  members  leaving 
the  district  on  the  completion  of  the  Chippewa  project, 
the  list  shows  a  net  gain  of  twenty-three.  The  following 
is  a  comparison  with  the  previous  annual  report. 

1921         1922         Gain 

Members 19  24  5 

Associate  Members 75  87  12 

Juniors 22  22 

Students 14  14 

Associates 1  1 

Branch  Affiliates 2  8  6 

133  156  23 

Financial  Statement 

The  following  is  an  abstract  of  the  treasurer's 
report  :— 

Balance  on  hand  Jan.  1st,  1922 $413.61 

Revenue 294.58 

Disbursements $517.91 

Balance  on  hand,  Dec.  31st,  1922 190.28 

$708.19        $708.19 
Respectfully  submitted, 

H.  Lazier,  M.E.I.C,  Chairman. 

R.  W.  Downie,  a.m.e.i.c,  Secretary-Treasurer. 

Ottawa  Branch 

The  President  and  Council, 

On  behalf  of  the  Managing  Committee  of  the  Ottawa 
Branch,  we  beg  to  submit  the  following  report  for  the 
calendar  year  1922. 

During  the  year  there  have  arisen  several  matters 
of  importance  affecting  the  membership  of  the  Ottawa 
Branch,  and  as  usual  the  members  of  the  branch  have 
played  a  prominent  and  useful  part  in  the  furtherance  of 
the  interests  of  the  profession. 


The  Ontario  Legislature  has  placed  on  the  statute 
books  an  Act  respecting  professional  engineers.  It  is 
considered  that  a  decided  advance  has  been  made  towards 
securing  the  ultimate  desires  of  the  membership  in  this 
direction  and  it  is  of  great  importance  that  the  measure 
as  passed  be  fully  supported. 

The  Committee  on  Policy  of  The  Institute,  under  the 
chairmanship  of  J.  B.  Challies,  m.e.i.c,  and  of  which 
A.  B.  Lambe,  a.m.e.i.c,  is  secretary,  performed  a  note- 
worthy task  in  a  manner  deserving  of  the  greatest  praise. 
The  result  is  embodied  in  the  proposed  changes  in  the 
constitution  of  The  Institute  which  will  be  considered  at 
the  forthcoming  annual  meeting  in  Montreal. 

The  question  of  remuneration  is  always  an  active  one 
and  the  report  of  The  Institute's  committee  has  been 
before  the  membership  for  some  time.  The  Managing 
Committee  appointed  a  committee  to  study  the  report, 
and  its  approval  is  recommended. 

The  Ottawa  Branch  has  consistently  supported  the 
efforts  of  its  Managing  Committee  along  the  line  of 
dignified  but  aggressive  publicity.  The  Council  of  The 
Institute,  appreciative  of  these  efforts  sanctioned  the 
appointment  of  a  committee  on  publicity,  under  the 
chairmanship  of  past-chairman  C.  P.  Edwards,  a.m.e.i.c, 
and  the  report  of  that  committee  will  be  presented  at  the 
annual  meeting  in  Montreal. 

Realizing  that  the  greater  part  of  the  membership  in 
the  Ottawa  Branch  is  in  the  employment  of  the  Federal 
Government,  the  Managing  Committee  has  continued 
harmonious  relations  with  the  Professional  Institute,  and 
feels  that  the  selection  of  Geo.  A.  Mountain,  m.e.i.c, 
past-president  of  The  Engineering  Institute  as  president  of 
the  Professional  Institute  assures  the  continued  activities 
of  the  latter  body  along  well  managed  lines. 

During  the  year  the  branch  was  happy  in  welcoming 
as  an  Honorary  Member,  Dr.  E.G.  Deville,  Hon.M.E.i.C, 
director  general  of  surveys,  and  the  Council  of  The 
Institute  deserves  the  congratulations  of  the  branch  on 
this  noteworthy  step. 

The  second  annual  "Engineers'  Ball"  received  such 
unanimous  endorsation  by  the  membership  of  the  branch 
and  their  friends  as  to  assure  the  success  of  future  events 
of  this  nature;  in  conjunction  with  the  successful  smoker 
the  Managing  Committee  realizes  the  value  of  such  social 
events  in  promoting  the  welfare  of  the  membership,  and 
trusts  these  may  become  established  events  with  the 
branch. 

The  giving  of  popular  lectures  as  instituted  in  Ottawa 
by  the  branch  has  been  well  received.  The  annual  popular 
lecture  was  this  year  given  by  H.  G.  Acres,  m.e.i.c, 
vice-president  of  The  Institute,  and  it  is  felt  that  this  too 
has  become  an  established  institution  in  Ottawa.  The 
programme  was  varied,  both  semi-technical  or  popular 
lectures,  and  evening  discussions  of  a  technical  nature 
being  held. 

During  the  year  the  Managing  Committee  held 
sixteen  meetings.  In  addition  the  branch  had  seven 
evening  meetings  and  eight  luncheons.  The  Managing 
Committee  continued  the  policy  of  bearing  twenty-five 
per  cent  of  the  cost  of  the  luncheons  out  of  branch  funds, 
as  well  as  part  of  the  cost  of  the  annual  smoker.  In  spite 
of  the  fact  that  the  luncheons  have  been  so  well  attended 
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the  balance  shows  the  usual  surplus.  It  is  felt  that  the 
outstanding  attendance  at  the  luncheons  has  shown  how 
the  membership  has  heartily  endorsed  this  feature.  It  is 
therefore  felt  that  the  luncheon  policy  of  the  branch  has 
been  well  established  and  that  the  benefit  derived  has 
well  justified  the  additional  outlay. 

The  growth  in  membership,  undoubtedly  due  to  the 
work  your  energetic  Membership  Committee  and  the 
magnificent  foundation  laid  in  past  years,  is  perhaps  the 
best  barometer  of  the  standing  of  the  engineering  profes- 
sion in  Ottawa. 

Proceedings  and  Publicity 

During  the  year  the  following  meetings  of  the  branch 
were  held: — 

Jan.    12 — Annual  meeting  — ■  Daffodil  Tea  Room. 

Jan.  26 — Annual  ball  under  the  distinguished  patronage  of  Their 
Excellencies  the  Governor  General  and  Lady  Byng;  at 
the  Chateau  Laurier. 

Feb.  9 — "Jutland",  Commander  W.  H.  Eves,  R.N.;  luncheon 
meeting  at  Chateau  Laurier. 

Feb.  15 — Complimentary  luncheon  at  Chateau  Laurier  to  A.  St* 
Laurent,  m.e.i.c,  on  his  appointment  as  chief  engineer 
of  the  Department  of  Public  Works,  Ottawa. 

Feb.  16— "Our  Public  Highways",  George  Hogarth,  O.L.S.,  M.E.I.C 
chief  engineer,  Department  of  Highways,  province  of 
Ontario  —  evening  lecture  at  Victoria  Memorial  Museum. 

Feb.  23 — "Hydrometric  Studies  —  Their  Place  in  the  Develop- 
ment of  our  Rivers  and  Streams",  S.  B.  Johnson, 
M.E.I.C,  senior  assistant  engineer,  Department  of  Public 
Works;  D.  W.  McLachlan,  m.e.i.c,  engineer  in  charge 
of  Hudson  Bay  Terminal  and  St.  Lawrence  Waterways, 
Department  of  Railways  and  Canals;  C.  G.  Cline, 
A. M.E.I.C,  Dominion  Water  Power  Branch,  Department 
of  Interior  and  S.  G.  Dawson,  A.M.E.I.C,  Reclamation 
Service,  Department  of  Interior  —  evening  discussion  at 
University  Club. 

Mar.  4 — Special  excursion  to  the  mine,  mill  and  smelter  of  the 
Kingdon  Mining  and  Smelting  Company,  Galetta,  Ont. 
This  outing  was  at  the  invitation  of  the  Canadian  Institute 
of  Mining  and  Metallurgy. 

Mar.  6 — Some  Engineering  Stories  by  past-chairmen  of  the  Ottawa 
Branch,  E.I.C.  —  luncheon  meeting  at  Chateau  Laurier. 

Mar.  30 — "Principles  and  Practices  of  Valuation  of  Public 
Utilities",  R.  A.  C.  Henry,  m.e.i.c,  engineer  in  charge 
of  G.T.R.  Arbitration,  Department  of  Railways  and 
Canals;  A.  A.  Dion,  m.e.i.c,  general  manager,  Ottawa 
Gas  and  Electric  Company;  A.  Ferguson,  m.e.i.c,  assistant 
engineer,  Department  or  Railways  and  Canals;  F.  D. 
Burpee,  associate  E.I.C,  general  manager,  Ottawa  Electric 
Railway;  G.  A.  Mountain,  m.e.i.c,  chief  engineer,  Board  of 
Railway  Commissioners;  John  Murphy,  m.e.i.c,  electrical 
engineer,  Department  of  Railways  and  Canals;  N.  Cau- 
chon,  a.m.e.i.c;  and  C.  J.  Tulley  —  evening  discussion 
at  University  Club. 

Apr.  6 — "Engineering  in  relation  to  Agriculture",  Dr.  J.  G 
Rutherford,  C.M.G.,  Board  of  Railway  Commissioners  — 
luncheon  meeting  at  Chateau  Laurier. 

Apr.    20  -"Hydro-Electric    Power    Development    in    Ontario", 

II.  G.  Acres,  m.e.i.c,  vice-president  of  The  Engineering 

Institute  of  Canada      The  annual  populai  lecture  given 

under   Hi  thi    Ottawa    Branch      evening 

ling  at  Victoria  Memorial  Museum. 

May      1 — "Recent  Developments  in  Concrete",    I.I.  to].    II     ( 
Boyden,  B.s  ,  i   al  Univ< 

Cli 

Oct.     12 — "The  Automatic  Control  of  Fire".  J,  Grove  Smith.  B.A., 
B  So.,    .\  R.<  '-      if    i       I  tominion    Fin    c  ommission 
luncheon  meetinj   al  (  hat<  iu  La 

Oct.  31 — Complimentary  luncheon  al  Chateau  Lauriei  to  Dr.  E. 
Deville,  Hon.E.l.<  oi  h  election  as  an  Honorary  Member 
of  The  Engini  ei  h  e  of  ( 


Nov.  15 — "The  Great  Lakes  —  St.  Lawrence  Scheme",  Hon. 
J.  A.  O.  Preus,  governor  of  the  State  of  Minnesota,  U.S.A. 

—  luncheon  meeting  at  Chateau  Laurier. 

Nov.  29 — "The  Engineering  Institute",  Fraser  S.  Keith,  M.E.I.C, 
general  secretary  of  The  Engineering  Institute  of  Canada 

—  luncheon  meeting  at  Chateau  Laurier. 

Dec.  7 — "The  Fuel  Situation  in  Canada",  B.  F.  Haanel,  M.E.I.C, 
Department  of  Mines;  Gordon  Gale,  m.e.i.c,  general 
manager,  Hull  Electric  Company;  and  G.  A.  Mountain, 
M.e.i.c,  chief  engineer,  Board  of  Railway  Commissioners 

—  evening  meeting  at  Victoria  Memorial  Museum. 
Dec.    14 — Annual  Smoker  in  Palm  Room  of  Chateau  Laurier  —  two 

hours  of  solid  fun  followed  by  buffet  supper. 

The  committee  adhered  to  the  precedent  established 
last  year  with  a  view  to  arousing  public  interest  in  the 
profession  and  the  local  press  was  utilized  as  much  as 
possible  for  publicity  purposes. 

The  evening  lectures  met  with  a  large  measure  of 
appreciation  and  popular  themes  along  educational  lines 
were  generally  employed  by  the  lecturers.  The  average 
attendance  was  approximately  four  hundred  and  these 
figures  amply  testify  to  the  sustained  interest  shown  in 
the  course.  Local  papers  rendered  maximum  support  by 
advance  notices,  adequate  report  of  meetings  and  by 
editorial  comment.  The  space  given  by  the  press  during 
the  year  aggregated  thirty-eight  columns  of  twenty-two 
inches  each. 

The  luncheons  have  gained  in  popularity  and  when 
the  address  has  been  of  international  interest,  the  main 
dining  room  of  the  Chateau  Laurier  has  been  filled. 

In  conformity  with  the  policy  of  the  branch  to  invite 
to  its  meetings  and  luncheons,  prominent  men  interested 
in  the  subjects  to  be  presented,  we  have  been  honoured 
by  the  presence  of  the  following  distinguished  gentlemen: — 
Rt.  Hon.  W.  L.  Mackenzie  King,  Rt.  Hon.  Arthur 
Meighen,  Hon.  E.  C.  Drury,  Hon.  John  Bracken,  Hon. 
C.  A.  Dunning,  Hon.  H.  Greenfield,  Hon.  John  Oliver, 
Hon.  F.  B.  Carvel,  Hon.  Charles  Stewart,  Hon.  J.  H. 
King,  Hon.  G.  P.  Graham,  Mayor  F.  H.  Plant,  H.  P. 
Hill,  m.l.a.,  Admiral  Sir  Charles  Kingsmill,  Major- 
General  Sir  Eugene  Fiset,  J.  B.  Hunter,  Dr.  Charles 
Camsell,  Dr.  J.  H.  Grisdale,  G.  J.  Desbarats,  m.e.i.c, 
Roy  A.  Gibson,  Clarence  Jameson,  C.  A.  Magrath, 
m.e.i.c,  G.  P.  Mackenzie  and  many  others. 

Membership 

During  the  year  the  Committee  on  Membership  held 
eleven  meetings  and  dealt  with  eighty-six  applications  as 
follows:— 

New  Members II 

Associate  Members 39 

Juniors 

Assoi  Mi'        

Branch  Affiliates in 

Transfer  to  full  Membership 9 

Fei  to  Vssociate  Membership  - 

Transfer  to  Junior 

l" 

During  the  year  the  total  membership  of  the  branch 
increased  from  339  to  398,  and  th<  corporate  membership 
from  257  to  311.  The  growth  in  the  membership  from 
1909  to  date  is  shown  graphically  on  the  accompan; 

chart. 
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The  branch  regrets  to  report  the  loss  by  death  during 
the  year  of  two  members,  E.  D.  Lafleur,  and  H.  P.  Borden, 
and  of  two  Associate  Members,  A.  Timbrell  and  Major 
R.  W.  Powell. 

The  following  table  shows  in  detail  the  comparative 
figures  of  the  branch  membership  for  the  years:  1920, 
1921  and  1922:— 

1920    1921    1922 

Honorary  Members 1  1  2 

Members 90  89  100 

Associate  Members 158  168  211 

Juniors 32  35  32 

Students 24  25  19 

Associates 2  2  6 

Branch  Affiliates 24  19  28 

Total 334  339  398 

Rooms  and  Library 

As  the  policy  of  the  Ottawa  Branch  remains 
unchanged  as  regards  rooms,  the  branch  is  still  without 
permanent  quarters.  Part  of  the  furniture  owned  by 
the  branch  is  still  on  loan  to  the  Minto  Skating  Club 
and  the  remainder  is  stored  in  an  unoccupied  office. 

The  library  is  situated  on  the  third  floor  of  the 
Journal  Building  and  has  been  used  to  a  considerable 
extent  by  the  members  during  the  past  year.  The  exchange 
of  information,  referred  to  in  the  report  for  1921,  between 
the  libraries  comprising  the  Library  Association  of  Ottawa, 
has  been  continued,  and  to  sonie  extent  systematized. 
This  should  prove  of  great  value  to  enquirers  by  directing 
them  to  the  most  promising  sources  of  information. 
During  the  year  accessions  have  been  received  from  Col. 
Duncan  MacPherson,  m.e.i.c,  G.  W.  Volchman,  m.e.i.c. 
K.  M.  Cameron,  m.e.i.c,  and  Headquarters. 

The  British  Commonwealth  Publishers,  Limited,  a 
company  which  specializes  in  English  periodicals,  has 
offered  to  place  a  credit  of  $5.00  towards  the  purchase 
of  books  for  the  library  for  each  $100.00  business  received 
from  the  Ottawa  members. 

Advertising  in  The  Journal 

Commissions  due  to  Ottawa  Branch  for  advertising 
secured  in  The  Journal  during  1922  amounted  to  $91.03, 
which  is  practically  equal  to  the  rebates  received  from  46 
Associate  Members.  During  the  year  the  committee 
secured  contracts  which  will  bring  in  commissions  amount- 
ing to  $1.37.50.  During  1922  the  advertising  from  the 
Ottawa  Branch  has  averaged  If  pages  per  month. 


f  inances 

The  financial  position  of  the  branch  continues  to  be 
highly  satisfactory  as  may  be  seen  by  reference  to  the 
attached  statements  of  assets  and  liabilities  and  of 
receipts  and  expenditures.  The  branch  clones  the  vear 
with  a  balance  of  $399.48  in  the  bank,  83.10  in  cash  on 
hand,  and  $1,000.00  in  Victory  bonds,  a  total  balance  on 
hand  of '  $1,402.58.  The  accompanying  chart  shows 
graphically  the  financial  standing  of  the  branch  from 
1910  to  the  present  date. 

In  addition  to  the  balance  mentioned  above  the 
branch  has  assets  of  $56.75  in  rebates  due  from  Head- 
quarters for  membership  fees,  $91.03  due  from  Head- 
quarters for  advertising  in  The  Journal,  and  $10.00  for 
branch  news,  $176.00  in  furniture,  equipment,  etc.,  and 
$27.50  in  interest  due  from  Victorv  bonds.  The  income 
for  the  last  two  years  is:  for  1921,  $793.94;  and  for  1922, 
$875.42;  the  expenditure,  for  1921,  $603.66,  and  for  1922, 
$890.78.  The  branch  now  has  an  annual  income  of  $o5.00 
from  its  Victory  bonds. 

While  the  balance  sheet  shows  very  substantial 
increases  over  last  year  due  to  growth  in  membership 
and  greater  branch  activities,  the  statement  of  assets 
and  liabilities  shows  we  have  been  successful  in  adding 
to  our  assets  by  $119.20,  the  branch  having  now  working 
capital  and  equipment  amounting  to  $1,763.86. 

Financial  Statement 

Receipts 

Balance  in  Royal  Bank  Jan.  1st,  1922 $614.12 

Cash  on  hand 3.66 

Rebates  from  Headquarters  for  Nov.  and  Dec.  1921 . .  50.88 

Rebates  from  Headquarters  for  quarter  ending  Mar.  31st,  1922  354.00 

Rebates  from  Headquarters  for  quarter  ending  June  30th.  1922  155.00 

Rebates  from  Headquarters  for  July  to  Oct.  1922 102.50 

Rebates  from  Headquarters  for  branch  news  —  Jan.  to  April 

1922 40.00 

Rebates  from  Headquarters  for  branch  news  —  May,  June, 

and  July  1922 24.73 

Rebates  from  Headquarters  for  branch  news  —  Aug.,  Oct.. 

and  Nov.  1922 17.22 

Branch  Affiliate  fees 68.00 

Refund  from  Ball  Committee 15.00 

Surplus  from  ball 26.81 

Proceeds  from  sale  of  luncheon  tickets 264.00 

Proceeds  from  sale  of  tickets  for  smoker 137.70 

Ontario  Provincial  Division 9.00 

Interest  on  Victory  bonds 22.00 

Bank  interest 5.28 

SI. 909.90 


OTTAWA      BRANCH 

CNGIN£*RING      INSTITUTE 

OF    CANAOA 

FINANI 

/ 

\ 

/ 

/ 

\ 

! 

' 

V. 

February,  1923 


THE    ENGINEERING    JOURNAL 


81 


Expenditures 

Chateau  Laurier  for  luncheons $555.25 

University  Club  —  3  meetings 21.00 

Journal  Dailies  —  advertising 47.60 

Citizen  Newspapers  —  advertising 33.40 

Ottawa  Electric  Ry.  Co.  —  advertising 10.00 

Printing  —  ballots,  cards,  etc 48.54 

J.  T.  Pattison  —  printing  of  year  book 60.00 

Crabtree  Co.  —  for  half-tones 21.77 

Daffodil  Tea  Rooms  —  annual  meeting 46.00 

Scrims  —  for  flowers 37.00 

Pittaway-Jarvis  —  framing  pictures •  •  19.70 

Express 5.94 

K.  M.  Cameron  —  expense  re  ball 15.00 

Expenses  of  smoker 254.75 

Wiggins  &  Co.  —  purchase  of  Victory  bonds 202.50 

Insurance 2.00 

Subscription  to  Engineering  News  Record 8.00 

Subscription  to  Engineering  Journal  for  Rideau  and  University 

Clubs 6.00 

Sundries  —  lantern  operator,  gratuities,  etc 38.15 

Petty  cash  expenditures  —  postage,  etc 74.72 

Balance  in  bank  —  Dec.  31st,  1922. . 399.48 

Balance  cash  on  hand 3.10 

$1,909.90 
Assets 

Furniture  (cost  $200.00) $  80.00 

Library: — 

Book  cases  (cost  $72.50)                 50.00 

Bound  magazines  nominal           1-00 

Books                                             25.00 

Victory  bons  interest  due 27.50 

Rebates  due  from  Headquarters  on  1922  fees 56.75 

Rebates  due  from  Headquarters  for  branch  news 10.00 

Rebates  due  from  Headquarters  for  advertising 91.03 

Stationery  and  equipment ." 20.00 

Victory  bonds  due  December  1st,  1937 500.00 

Victory  bonds  due  November  1st,  1934 500.00 

Cash  in  bank 399.48 

Cash  on  hand 3.10 

$1,763.86 
Liabilities 

Surplus $1,763.86 

$1,763.86 
Officers  for  1923 

The  annual  meeting  of  the  branch  will  be  held  in 
Ottawa  on  January  11th,  when  the  officers  and  members 
of  the  Managing  Committee  will  be  elected  for  the  year 
1923. 

Respectfully  submitted, 

K.  M.  Cameron,  m.e.i.c,  Chairman. 

F.  C.  C.  LYNCH,  Associate  E.I.C., 

Secretary-  Treasurer. 

Peterborough  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  we  submit 

hereunder  the  annual  report  of  the  Peterborough  Branch 
for  the  calendar  yearcf  1922: — 

Membership 

The  membership  of  the  branch  is  as  follows: — 

Menili- ;  ....     16 

Associate;  Memlxirs  27 

Juniors      5 

Associates 2 

Affiliates  .     25 

Total 75 


Meetings 

Fifteen  meetings  were  held  during  the  year,  a  list 
of  which  follows: — 

Jan.  9 — "Some  Experiences  of  a  Consulting  Engineer'1,  Dr.  T. 
Kennard  Thomson,  M.E.I.C,  of  New  York  City;  illustrated 
with  lantern  slides. 

Jan.  26 — "Silent  Knight  Engine",  J.  R.  Marlow,  general  sales 
manager  of  Willys-Overland  Company,  Toronto;  illustrated 
with  lantern  slides  and  moving  pictures. 

Feb.  9 — "Concrete  Highway  Construction",  H.  S.  Van  Scoyoc, 
m.e.i.c.  of  the  Canada  Cement  Company,  Limited, 
Montreal  and  formerly  chief  engineer  of  the  Toronto- 
Hamilton  Highway. 

Feb.  23 — The  meeting  was  addressed  by  Thomas  Gibson,  deputy 
minister  of  mines  for  the  province  of  Ontario,  and  Dalman 
Neeley,  secretary  of  the  Mine  Owners'  Association  of 
Northern  Ontario,  on  the  mining  industry  in  the  province. 

Mar.  9 — "Chippawa-Queenston  Development",  A.  C.  D.  Blan- 
chard,  m.e.i.c,  field  engineer  for  the  Hydro-Electric 
Power  Commission  of  Ontario;  illustrated  with  motion 
pictures  and  lantern  slides. 

Mar.  23 — "High  Frequency  Wireless  Telephone  Apparatus", 
A.  S.  Runciman,  a. m.e.i.c,  telephone  engineer  for  the 
Shawinigan  Water  and  Power  Company;  illustrated  with 
lantern  slides. 

Apr.  8 — "The  Wireless  Telephone",  Dr.  Chas.  A.  Culver,  of  the 
Canadian  Independent  Telephone  Company  of  Canada. 

Apr.  13 — "History  of  Electrical  Development  in  Peterborough", 
H.  O.  Fisk,  m.e.i.c,  manager  of  the  Peterborough  Utilities 
Commission;  illustrated  with  lantern  slides. 

Apr.  24 — "Recent  Developments  in  Concrete",  Col.  H.  C.  Boyden 
of  the  Portland  Cement  Association. 

Apr.  27 — Meeting  was  addressed  by  Col.  F.  M.  Gaudet,  c.m.g., 
m.e.i.c,  technical  research  officer  of  the  Research  Council 
of  Canada,  on  the  need  of  establishing  a  scientific  and 
industrial  research  laboratory  in  Canada. 

May    11 — Annual  meeting  of  the  branch  and  election  of  officers. 

Oct.  12 — "The  Progress  of  Highway  Construction  in  Ontario", 
George  Hogarth,  m.e.i.c,  chief  engineer  of  the  Department 
of  Highways  for  the  province  of  Ontario;  illustrated  with 
moving  pictures  and  lantern  slides. 

Oct.  26— "Vacuum  Tubes  for  Radio  Work",  G.  M.  Middleton, 
E.E.,  Member  a.i.e.e.  of  Toronto;  illustrated  with 
moving  pictures. 

Nov.  14 — Annual  banquet.  Speakers:  Brig.-Gen.  C.  H.  Mitchell, 
m.e.i.c,  Dr.  R.  A.  Ross,  m.e.i.c.  Prof.  Peter  Gillespie, 
m.e.i.c,  Alex.  J.  Grant,  m.e.i.c,  J.  H.  Hunter,  a.m.e.i.c, 
and  General  Secretary  Fraser  S.  Keith,  M.E.I.C 

Dec.  14 — Discussion  of  the  Association  of  Professional  Engineers  of 
Ontario. 

The  attendance  at  these  meetings  averaged  over  60. 

On  June  3rd,  a  visit  of  inspection  was  made  by  a 
party  of  about  forty-five  engineers  to  the  new  generating 
station  of  the  Central  Ontario  System  of  the  Hydro- 
Electric  Power  Commission  of  Ontario  at  Ranney  Falls, 
near  Campbellford. 

Financial  Statement 
Receipts 

Balance  in  bank.  Jan.  1.  1922 $  14.47 

Rebates  and  branch  news 1 

Affiliate  fees  48.00 

Receipts  annual  dinner 167.50 

Culver  lecture 

Subscription  to  m.p.  machine  fund 

Middleton  lecture 39.90 

Hank  interest  0.30 


$598.83 
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Expenditures 

Rent $  50.00 

Lantern  service  and  parts 23.00 

Affiliate  subscriptions  to  Journal 

Annual  dinner  expenses         120.75 

M.p.  machine  (balance  of  account) 115.00 

Printing  71.73 

Y.W.C.A.  (donation)    40.00 

Speaker  and  meeting  expenses 37.03 

Lunch 10.30 

McLaren  (present) 14.00 

N.O.  relief  fund 37.15 

Postage,  war  tax,  etc 9-65 

Balance  in  bank 46.22 

$598.83 
Respectfully  submitted, 

P.P.  Westbye,  m.e.i.C, Chairman. 
R.  C.  Flitton,  a.m.e.i.c,  Secretary. 


Quebec  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee,  we  beg  to 
submit  the  annual  report  of  the  Quebec  Branch  for  1922. 

During  the  past  year,  the  Executive  Committee  has 
met  at  very  frequent  intervals;  the  various  committees 
of  the  branch  have  discharged  their  respective  duties 
successfully;  the  members,  at  large,  have  showed  much 
interest  in  The  Institute's  affairs  and  have  widely  attended 
the  twelve  general  meetings  that  were  held. 

Our  meetings  were  organized  in  the  way  of  luncheons 
alternating  with  smokers.  Newspapermen,  industrials 
and  businessmen  were  invited  to  all  of  our  general  meet- 
ings, which  resulted  in  giving  The  Institute  and  the  profes- 
sion some  good  publicity.  The  local  press  also  kindly 
published  extensive  reports  of  our  lectures  and  discussions. 
In  keeping  with  the  spirit  of  entente  cordial e  which  exists 
in  the  city  of  Quebec  between  the  French  and  English 
speaking  people,  the  papers  presented  to  our  branch  were 
read  in  French  and  in  English,  alternately  as  much  as 
possible.  Attached  to  this  report,  we  beg  to  submit  a  list  of 
the  lectures  and  addresses  given  before  our  members. 

Papers  and  Addresses 

"La  construction  des  navires  a  Quebec,  au  siecle  dernier", 
O.  H.  Cote,  A.M.E.I.C. 

"Aircraft  and  the  possibilities  of  its  use  by  Engineers", 
R.  H.  Nisbet. 

"Scope  of  the  Engineer  in  Forest  Industries",  S.  L.  deCar- 
teret,  A.M.E.I.C. 

"Marches  et  devis",  T.  E.  Rousseau,  A.M.E.I.C. 

"Our  Society  Affairs",  F.  S.  Keith,  M.E.I.C,  general  secretary 

"Gerance  municipale",  Henri  Ortiz. 

"Formation  de  techniciens  par  l'enseignement  technique 
industriel",  J.  A.  Buteau,  A.M.E.I.C. 

"Coal  tar  Industry",  Arthur  Fournier,  A.M.E.I.C. 

"Le  barrage  'Gouin',"  O.  O.  Lefebvre,  M.E.I.C. 

"Joffre  Terminals,  Levis  division,  C.N.R.",  J.  E.  Gibault, 
A.M.E.I.C. 

"La  voirie  dans  la  province  de  Quebec",  Alex.  Fraser,  A.M.E.I.C. 

"The  practical  side  of  Scientific  Concrete",  Col.  H.  C.  Boyden. 

"Le  regime  des  Eaux",  A.  B.  Normandin,  A.M.E.I.C. 

"Constructions  electriques  aeriennes",  Alex.  Lariviere, 
A.M.E.I.C. 

"Ice,  Anchor  Ice  and  Frazil",  John  Murphy,  M.E.I.C. 

At  the  end  of  this  year,  our  branch  numbers  fifteen 
Members,  sixty-two  Associate  Members,  seven  Juniors, 


fifteen  Students  and  one  Associate,  or  a  total  membership 
of  one  hundred. 

The  financial  statement  for  the  year  1922  follows: — 

Revenues 

Cash  in  bank,  December  27th,  1921 $377.82 

Rebates  from  I  leadquarlers  249.25         $627.07 

Expenditures 

Printing,  stamps,  etc S  53.97 

General  meetings 123.12 

Miscellaneous 204.13        $381.22 

Balance  on  hand,  January  1st,  1923 $245.85 

Respectfully  submitted, 

A.  R.  Decary,  m.e.i.c,  Chairman. 

Hector  Cimon,  a.m.e.i.c,  Secretary-Treasurer. 

Au  President  et  au  Conseil, 

II  nous  fait  plaiHr  de  vous  soumettre.  ci-apres,  le 
rapport  annuel  de  la  Section  de  Quebec  pour  l'annee  1922. 

Le  Con?eil  s'est  leuni  tres  frequemment  durant  l'annee 
ecoulee ;  les  divers  comites  se  sont  acquittes  de  leurs  taches 
respectives  avec  succes;  les  membres  de  notre  section,  en 
general,  se  sont  montres  interesses  aux  choses  de  Y  Institut 
et  ont  assiste  tres  nombreux  aux  douze  assemblies  gene- 
rales  qui  furent  tenues. 

Nos  reunions  furent  organisees  sous  forme  de 
dejeuners-cauteries  alternant  avec  des  soirees-boucane. 
Des  journals*.  ..s  et  des  industriels  et  hommes  d'affaires 
furent  invites  a  toutes  les  assemblies  generales,  et  il  en 
est  resulte  une  bonne  publicite  pour  V  Institut  et  la  profes- 
sion. La  presse  locale,  d'ailleurs,  s'est  plu  a  publier 
d'amples  comptes  rendus  de  nos  causeries  et  discussions. 
Conformement  a  l'esprit  d'entente  cordiale  qui  existe 
dans  la  ville  de  Quebec  entre  les  elements  frangais  et 
anglais,  les  travaux  presentes  devant  notre  section  furent 
lus  en  frangais  et  en  anglais,  alternativement  autant  que 
possible. 

Annex ee  a  ce  rapport,  nous  vous  soumettons  une 
liste  des  causeries  donnees  a  nos  membres. 

A  la  fin  de  cette  annee,  notre  section  compte  quinze 
membres,  soixante-deux  membres-associes,  sept  juniors, 
quinze  etudiants  et  un  associe,  soit  un  total  de  cent. 

Suit  le  bilan  de  nos  operations  financieres  pour 
1922:— 

Recettcs 

Caisse  au  27  devembre  1921 ?377.82 

Remises  du  Bi  reau  Chef 249.25        $627.07 

Depenses 

Impressions,  timbres,  etc $  53.97 

Frais  d'asseml  tees  generales 123.12 

Divers 204.13        $381.22 

Solde  au  ler  Janvier  1923  S245  85 

Respectueusement  soumis, 

A.  R.  Decary,  m.e.i.c.  President. 
Hector  Cimon,  a.m.e.i.c,  Secretaire. 
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Saskatchewan  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  we  beg  tc 
submit  the  following  report  for  the  calendar  year  1922. 
We  would  point  out  that  as  our  branch  year  ends  on 
February  28th,  the  period  covered  by  this  report  refers 
to  a  portion  of  two  branch  years,  the  activities  of  which 
were  controlled  by  different  executives. 

While  our  membership  report  as  set  out  below  does 
not  show  an  increase  in  number,  we  are  pleased  to  report 
the  addition  of  fourteen  (14)  new  members  and  several 
applications  pending,  also  seven  (7)  transfers  to  a  higher 
grade.  The  total  membership  has  remained  stationary 
due  to  the  removal  of  fourteen  members  to  points  outside 
the  branch  jurisdiction. 

The  Papers  and  Library  Committee,  appointed  in 
March  last,  under  the  chairmanship  of  Lt.-Col.  A.  C. 
Garner,  m.e.i.c,  has  been  quite  active.  Sub-committees 
were  appointed  with  the  following  convenors:  (a)  papers,— 
Lt.-Col.  A.  C.  Garner,  m.e.i.c;  (b)  publicity,— D.  W. 
Houston,  a. m.e.i.c;  (c)  recreation  and  entertainment, — 
H.  N.  Macpherson,  a.m.e.i.c  These  sub-committees 
have  done  excellent  work  in  connection  with  the  meetings 
and  have  been  of  great  assistance  not  only  in  enhancing 
the  social  atmosphere  of  the  meeting,  but  also  in  making 
valuable  suggestions  from  time  to  time  regarding  ways 
and  means  of  making  the  meetings  attractive. 

Our  assets  are  less  by  approximately  two  hundred 
dollars  than  at  December  31st,  1921,  but  it  is  significant 
to  note  that  no  special  branch  assessment  was  made 
during  1922,  it  being  the  first  year  for  some  time  to  be 
financed  without  a  branch  assessment  to  augment  the 
rebates  secured  from  Headquarters.  The  financial  state- 
ment for  1922  is  set  out  below. 

The  annual  summer  meeting  was  held  in  Moose  Jaw 
on  July  14th,  and  was  well  attended  by  the  outside  mem- 
bers, who  were  well  repaid  by  the  hospitable  way  in 
which  they  were  entertained  by  the  Moose  Jpw  members. 

Meetings 

During  the  year  1922  the  executive  held  ten  meetings 
at  which  the  routine  business  was  attended  to.  Fourteen 
(14)  regular  and  special  meetings  have  been  held,  the 
majority  of  which  were  preceeded  by  a  dinner,  the 
particulars  of  which  are  as  follows: — 

Jan.     12 — "Some    Phases   of   Waterworks   Practice",    J.    W.    D. 
Farrell,  a.m.e.i.c,  assistant  superintendent,  waterworks, 
Regina. 
27 — Annual  dance,  City  Hall,  Regina. 

10— "Notes  on  Railway  Water  Supply",  P.  C.  Perry,  A.M.E.I.C, 
Divisional  engineer,  C.N.R.,  Regina. 
"Notes  on  Natural  Waters  of  Saskatchewan  for  Boiler, 
Feed  and  other  Purposes",  R.  N.  Blackburn,  M.E.I.C, 
I  steam  and  boiler  inspector,  Saskatchewan  Govern- 
ment. 
"Synopsis    of    the    Federal    and    Provincial    Drainage 
Vts",    M.    B.    Weekes,    m.e.i.c,    director    of   surveys, 
Provincial  ( lOvemment . 
"Some  Notes  on  Drainage",    II.  (',    Phillips,  A.M.E.I.C, 
of  Smith  and  Phillips,  Regina. 
7— Annual     meeting      Annual     reports;    election    of    officers; 
banquet  and  theatre  party. 
Mar.  it  ion  and  Construction  of  Roads  by  Municipal- 

»",  C.  II.  Birldel],  A.M.E.I.C,  Provincial  Department  of 
l  hghways,  Regina. 
"The  Design  and  Construction  of  a  Humus  Tank", 


Jan. 
Feb 


Feb. 


Mar. 


Apr.    18- 


May 

4- 

July 

14 

Oct. 

4- 

Oct. 

12 

Nov 

9 

Nov. 

22 

Dec. 

14 

W.    E.    Longworthy,    a.m.e.i.c,    city    engineer's   office, 

Regina. 
"Keeping  Accounts",  D.  H.  Lunam,  Poole  Construction 

Company,  Regina. 
"Estimating    for    Construction    Work",    H.    N.    Mac- 
pherson, A.M  E.l.c,  contractor,  Regina. 
"Notes   on    Electrolysis    Mitigation",    T.    McGuinness, 

A.M.E.I.C,  assistant  superintendent,  street  railway,  Regina. 
"Some   Notes   on   Reinforced   Concrete   for   Building 

Construction",    J.    H.    Puntin,    A.M.E.I.C,    architect, 

Regina. 
"Saskatchewan  and  its  Natural  Resources",   Lt.-Col 

A.  C.  Garner,  m.e.i.c,  chief  surveyor,  Land  Titles  office, 

Regina. 
"Provincial   Highways   Problems",    Hon.    S.    J.    Latta, 

Ex-Minister  of  Highways,  Saskatchewan. 
-Summer  meeting,  Moose  Jaw,  Sask. 
"Some  Fallacies  in  Concrete  Proportioning  Methods", 

Prof.   G.   M.   Williams,   A.M.E.I.C,   University  of  Sask., 

Saskatoon. 
-"Highways  Investigation  and  Specifications",  Lt.-Col. 

H.  C.  Boyden,  Portland  Cement  Association,  Chicago. 
-"Notes    on    Irrigation",    A.    J.    McPherson,    a.m.e.i.c, 

consulting  engineer,  Regina. 
"Specification  the  Essence  of  Contract",  G.  F.  Blair, 

K.c,,  city  solicitor,  city  of  Regina. 
"The  Clay  Products  of  Saskatchewan",   Prof.   W.  G. 

Worcester,  University  of  Saskatchewan,  Saskatoon. 
-"Town    Planning    in    Relation    to    the    Engineering 

Profession",  W.  A.  Begg,  A.M.E.I.C,  provincial  director 

of  town  planning,  Regina. 


Membership 

Membership 

New 

With- 

Membership 

Jan. 

1,  1922 

members 

drawals 

Dec.  31, 1922 

Members 

21 

3 

1 

23 

Associate  Members . 

85 

8 

6 

87 

Junior  Members  .  .  . 

11 

3 

4 

10 

Student  Members . . 

11 

— 

2 

9 

Associates 

2 

— 

— 

2 

Branch  Affiliates .  . . 

6 

— 

1 

5 

136 

14 

14 

136 

Financial  Statement 

1922 

Revenue 

Bank  balance  Dec.  21st,  1921 $215.86 

Branch  dues 169.00 

Rebate  from  Headquarters  (Jan.  to  Sept.) 208.60 

Meetings 431.60 

Sundries 51.52 


$1,076.58 
Expenditure 

Rebate  to  1  leadquarters $  22.60 

Meetings 671.22 

Sundries 134.28 

Honorarium  to  secretary-treasurer 150.00 

Bank  balance  Dec.  31st,  1922 98.48 


Assets 


$1,076.58 


Cash  m  bank  Dec.  31st,  1922 S  98.48 

Outstanding  branch  dues 164.00 

Outstanding  rebates  from  Headquarters 186.50 

Furniture  and  library 50.00 


Liabilili  s 


$498.98 


Dues  paid  in  advance 
Accounts  payable 

Surplus 


s    5.00 

KK).(H) 

.... 

$  198.98 
Respectfully  submitted, 

J.  R.  C.  MACREDIK,  M.E.I.C,  Chairman. 

D.  A.  R.  McCannm  ,  a.m.e.i.c.,  Secretary-Treasurer. 
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Lakehead  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  we  beg  to 
submit  the  report  of  the  Lakehead  Branch.  This  branch 
was  authorized  in  August  1922,  and  this  report  therefore 
covers  the  period  from  that  date  to  December  31st,  1922. 

Membership 

At  the  time  of  authorization  there  were  twenty-one 
members  of  all  classes  resident  in  this  district,  divided 
as  follows :— Members  four,  Associate  Members  thirteen, 
Juniors  two,  and  Students  two.  The  petition  to  Council 
had  sixteen  out  of  the  seventeen  corporate  members 
signatures  on  it.  Since  organization,  our  membership 
has  increased  by  two  Members,  two  Associate  Members, 
one  Associate  Member  who  has  applied  to  be  transferred 
from  another  branch  to  the  Lakehead  Branch,  and  there 
are  three  applications  pending. 

Meetings 

Including  the  organization  meeting,  which  was  held 
in  Port  Arthur,  September  12th,  1922,  the  branch  has 
held  four  meetings.  One  was  a  business  meeting  at 
which  the  branch  by-laws  were  discussed  and  passed, 
and  at  the  other  two  professional  papers  were  read  by 
G.  H.  Burbidge,  m.e.i.c,  and  H.  S.  Hancock,  a.m.e.i.c. 

At  the  organization  meeting,  there  were  some  thirty 
members  of  the  engineering  profession  present.  Fraser 
S.  Keith,  m.e.i.c,  of  Montreal,  general  secretary,  and 
R.  L.  Dobbin,  m.e.i.c,  of  Peterborough,  member  of 
Council  were  present  and  both  addressed  the  meeting. 
At  this  meeting  all  the  officers  were  elected  to  hold  office 
till  the  annual  meeting  of  the  branch,  which  will  be  held 
in  May.  To  the  Executive  Committee  was  left  the 
appointing  of  the  committees  on  By-laws,  Membership, 
and  Programme. 

Financial  Report 
Revenue 

Advance  from  Headquarters $  5000 

Rebates  from  Headquarters 5.75 

Branch  news 7.22 

Interest  on  bank  account .12 

$  63.09 
Expenditure 

Postage $    4.1 0 

Advertising 1.90 

Stationery  and  printing 1 1.96 

Exchange  on  Headquarters  cheque .15 

Rebates  due  from  Headquarters 5.7  • 

Balance  on  hand  in  bank 39.o3 

$  63.09 
Respectfully  submitted, 

Geo.  H.  Burbidge,  m.e.i.c,  Chairman. 

Geo.  P.  Brophy,  A.m.e.i.c,  Secretary-Treasurer. 

Sault  Ste.  Marie  Branch 

The  President  and  Council, 

The  past  year  has  not  been  as  successful  as  it  would 
otherwise  have  been,  owing  to  the  closing  of  the  plant  of 
the  Algoma  Steel  Corporation  in  the  Spring.  This  resulted 
in  several  members,  who  were  very  active  in  the  branch, 
leaving  the  city  and  their  loss  has  been  severely  felt  from 
every  point  of  view.    In  April  the  branch  secretary, 


F.  T.  Gnaedinger,  jr. E. i.e.,  left  for  Montreal  and  resigned 
office  after  twelve  months  of  most  efficient  work.  During 
that  period  the  affairs  of  the  branch  improved  in  every 
way  due  to  his  untiring  efforts.  Upon  his  resignation 
the  writer  was  elected  to  fill  the  post  until  the  next 
election 

Branch  Activities 

The  year's  activities  include  some  important  work. 
In  March  the  branch  by-laws  were  altered  to  make  them 
conform  more  closely  with  those  of  the  other  branches. 
The  annual  meeting  was  altered  from  May  to  December 
and  a  resolution  passed  enabling  the  members  holding 
office  at  that  date  to  carry  on  until  the  end  of  1922. 

The  "Town  Planning  Committee"  of  the  branch, 
working  with  a  similar  committee  from  the  Sault  Ste. 
Marie  Young  Men's  Civic  Club,  did  some  excellent  work 
in  explaining  the  necessity  for  a  permanent  committee, 
appointed  under  the  existing  legislation,  to  the  citizens 
and  city  council.  Unfortunately  the  matter  had  finally 
to  be  left  in  abeyance. 

Some  very  effective  work  was  done  by  members  of 
the  branch  in  interviewing  members  of  the  Provincial 
Legislature  regarding  the  Professional  Engineers  Act, 
which  has  at  last  been  passed  though  in  a  very  mutilated 
form. 

Meetings 

During  the  year  the  following  papers  were  presented 
at  branch  meetings: — 

Jan.     26 — "Fuel    Testing    for    School    Heating    in    the    Sault", 

L.  H.  Derrer,  s.E.i.c. 
Mar.     2 — "Industrial  Plants  and  their  Location",  F.  T.  Gnaedin- 
ger, Jr.E.I.C.  , 
Mar.   30 — -"Projected  Improvements  of  the  St.  Lawrence  River", 

J.  W.  LeB  Ross,  m.e.i.c. 
Apr.    27— "Some  Fu-jl  Problems  of  the  Steel  Plant'  E.  Litz, 

M.E.I.C. 
May    25 — "Composium  on  Dock  and  Pier  Construct'    i"  : 

Sault  Ste.  Marie  Ship  Canal  Piers,  J.  W.  LeB  koss,  M.E.I.C. 
Algoma  Steel  Coal  Dock,  W.  S.  Wilson,  a.m.e  i.e. 
Algoma  Central  Coal  Dock,  C.  H.  E.  Rounthwaite,  a.m.e.i.c. 
Algoma  Steel  Ore  Dock,  B.  E.  Barnhill,  m.e.i.c. 
Nov.  30— "The  Great  Pyramids  of  Egypt",  C.  H.  Speer,  M.E.I.C. 
Dec.    22 — "Low  Grade  Iron  Ores  of  Algoma",  J:  D.  Jones,  M.E.I.C. 

Membership 

The  branch  membership  has  suffered  somewhat 
during  the  year  due  the  cause  mentioned  above.  The 
standing  at  December  31st,  1922,  as  compared  with  a 
year  ago,  is  as  follows: — 

1921  1922 

Members 10  12 

Associate  Members 13  6 

Juniors 2  3 

Students 4  2 

Affiliates -  1 

29  24 

Financial  Statement 
The  financial  position  of  the  branch  is  sound  although 
due  to  its  comparatively  small  membership  its  bank 
account  is  not   large.     The  financial  statement   is  as 
follows: — 

Receipts 

Balance  on  hand  Jan.  1st,  1922 $  33.87 

Rebates  from  Headquarters 57.25 

Affiliates  dues 23.00 

Receipts  from  Journal 21.11 

Subscriptions  to  Journal 4.00 

$139.23 


February,  1923 


THE    ENGINEERING    JOURNAL 


85 


Disbursements 

Meetings  and  general  expenses $  39.12 

Subscriptions  to  Journal 4.00 

$  43.12 

Balance  on  hand,  December  31st,  1922 $  96  11 

Assets 

Cash  on  hand $    4.00 

In  current  account,  Royal  Bank 92.11        S  96  1 1 

Respectfully  submitted. 

K'.  G.  Ross,  A.M.E.i.c,  Chairman. 

Geo.  H.  Kohl.  a.M.e.i.C,  Secretary-Treasurer. 

St.  John  Branch 

The  President  and  Council, 

The  Executive  of  the  St.  John  Branch  of  The  Engin- 
eering Institute  of  Canada  asks  leave  to  present  its  fifth 
annual  report  for  the  year  ending  December  31st,  1922. 

There  have  been  nine  meetings  of  the  Executive 
when  the  general  business  of  the  branch  has  been  transact- 
ed. Eight  regular  meetings  of  the  branch  have  been  held 
at  which  papers  of  interest  were  read  and  discussed.  Two 
special  dinner  meetings  were  held  in  addition  to  the 
regular  gatherings. 

The  branch  had  the  pleasure  of  a  visit  from  the 
general  secretary,  in  November,  which  has  had  beneficial 
results.  The  branch  meetings  have  attracted  a  large 
number  of  the  members  and  they  are  all  taking  an  interest 
in  The  Institute  affairs.  The  activities  of  the  branch  have 
received  considerable  publicity.  The  various  committees 
have  carried  out  their  duties  in  a  painstaking  manner 
which  has  greatly  assisted  the  Executive  in  its  work. 

Membership 

The  branch  membership  at  the  close  of  1922  is  as 
follows : — 

Grade  Resident       Non-resident  Total 

Members 14  4  18 

Associate  Members ....  28  3  31 

Juniors 11  0  11 

Associates 1  0  1 

Students 3  14 

Affiliates 3  14 

Total  end  of  year  1922 69 

Total  end  of  year  1921 72 

Net  loss "3 

Financial  Statement 
Receipts 

Balance  from  1921 $198.70 

Rebates  and  dues  from  Headquarters " 106.26 

Branch  news 51.68 

Dues  and  subscriptions  from  Affiliates 14.84 

Entertainment  receipts 59.00 


Total $430.48 

Expenditures 

Postage $  15.27 

Stationary  and  printing 50.75 

Dinners  and  entertainment 129.20 

Hall  and  meeting  expenses 43.00 

Secretaries'  meeting        25.00 

Journal  subscriptions  (Affiliates) 2.84 

Sundrn                                                                    13.0Q 


$279.06 
$151.42 


Total  

Balance  on  hand 

Respectfully  submitted, 

A.  G.  Tapley,  A.M.E.i.c,  Chairman. 

Harry  F.  Bennett,  a.m.e.i.c.,  Secretary-Treasurer 


Toronto  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  I  beg  to  submit 
the  following  report  of  the  activities  of  the  Toronto 
Branch  for  the  calendar  year  1922.  This  period,  on 
account  of  the  branch  elections  being  held  in  March,  has 
been  covered  by  two  separate  executive  committees,  the 
personnel  of  which  are  as  follows : 

January  to  March  1922      March  to  December  1922 

G.  T.  Clark,  a.m.e.i.c Chairman Wm.  Storrie,  m.e.i.c 

Wm.  Storrie,  m.e.i.c Vice-Chairman. . .  E.  G.  Hewson,  m.e.i.c 

F.  B.  Geodike,  a.m  e.i.c.  . . Secretary-Treas .  {&  gi.^^S^ 

Peter  Gillespie,  m.e.i.c.  .  .Committeemen  .  .  Peter  Gillespie,  m.e.i.c. 

H.  L.  Lamb,  m.e.i.c  N.  D.  Wilson,  a.m.e.i.c 

G.  G.  Powell,  m.e.i.c  G.  G.  Powell,  m.e.i.c 
M.  V.  Sauer,  m.e.i.c  M.  V.  Sauer,  m.e.i.c 
J.  M.  Oxley,  m.e.i.c  W.  A.  Duff,  m.e.i.c 
R.  C.  Muir,  m.e.i.c  R.  C.  Muir,  m.e.i.c 

In  addition  to  the  foregoing  the  local  members  of 
Council  and  the  immediate  past -chairman  of  the  branch 
were  ex -officio  members  of  the  committee. 

The  Executive  Committee  has  held  twenty-one  meet- 
ings at  various  intervals  throughout  the  year  and  in 
addition  to  discussing  and  making  arrangements  for 
routine  branch  matters,  such  as  weekly  meetings,  recom- 
mendation? to  Council  regarding  applicants  foradmission 
to  The  Institute  and  appointment  of  various  committees, 
has  devoted  its  attention  to  many  matters  involving  the 
welfare  of  the  members  of  the  Toronto  Branch. 

The  policy  of  the  executive  this  session  has  been  to 
encourage  the  discussion  of  subjects  of  a  business  character 
and  their  efforts  along  this  line  have  been  rewarded  by 
greatly  increased  attendance  at  the  regular  weekly 
meetings. 

Meetings 

The  following  meetings  were  held:— 
Jan.    12 — Address  by  Hon.  F.  C.  Biggs,  minister  of  public  works  and 

highways,  and   Geo.   Hogarth,    m.e.i.c,    chief  engineer. 

Department  of  Highways. 
Jan.    19 — Discussion  of  constitution  and  by-laws  led  by  J.  M.  Oxley, 

M.E.I.C 
Jan.    26—  "Incineration",  R.  R.  Knight,  m.e.i.c 
Feb.      2 — "Hunter  Street  Bridge"   (Ashburnham),  Frank  Barber, 

M.E.I.C. 
Feb.      9— "Fertilizers",  H.  G.  Bell. 

Feb.  16— "High  Carbon  Rail  Steel",  J.  B.  Carswell,  A.M.E.I.C 
Mar.  2— "Rise  and  Fall  in  Prices",  H.  A.  Goldman,  A.M.E.I.C 
Mar.     9 — "Some    Legal    Aspects    of    Engineering    Problems", 

Alfred  Bicknell. 
Mar.  16 — Annual  Meeting. 
Oct.    12 — Opening  Meeting  —  Chairman's   Inaugural  Address,   Wm. 

Storrie,  M.E.I.C 
Oct.     19 — "Manufacture  of  Tin  Plates  and  Plant  Operation", 

S.  R.  Cound. 
Oct.    22— "Town  Planning  Legislation",  N.  D.  Wilson,  a.m.e.i.c. 

W.  S.  B.  Armstrong,  and  R.  Redman. 
Nov.     2 — "The  Use  of  Light  Alloys  in  Structural  Engineering 

Practice",  Prof.  O.  W.  Ellis,  A.M.E.I.C. 
Nov.     9— Student's  Night.     Addresses  by  F.  A.  Ellis.  S.E.I.C,  D.  B. 

Strudley,  S.E.I.C,  and  II.  F.  Robertson,  S.E.I.C. 
Nov.    16 — "Inspection  of  Ferrous  Material",  Prof.  E.  A.  Allcut. 
Nov.  23 — Discussion   of  committee's  report   on   Policy,   by   R.   0. 

Wynne-Roberts,    M.E.I.C,    Brig. -Gen.    C.    H.    "Mitchell, 

M.E.I.C,  and  A.  M.  Reid,  si  it 
Nov.  30 — "The  Local  Improvement  Act".  R.  C     Harris. 
Dec.      7 — "The  Purification  of  Public  Water  Supplies",  Norman 

J.  Howard. 
Dec.    11     Discussion   of  committee's   report    on   Classification    and 

Remuneration,  led  by  A.  H.  Harkness.  M.E.I.C 
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Membership 

The  membership  of  the  branch  has  shown  a  healthy 
increase  during  the  year  as  indicated  by  the  following 
figures: — 

1921  1922 

Members  115  UK 

Associate  Members .  .  251  273 

Associates 6  6 

Juniors 1  H 

Students 103  213 

^filiates       —  10 


490 


661 


Financial  Statement 


Revenue 

Cash  on  hand $•  890.07 

Rebates  and  branch  news 1,094.22 

Commision  on  advertising  in  Journal 9.50 

Interest 32.70 

Affiliates'  dues 60.00 

Sundry  items 101.25 

$2,187.74 
Expenditures 

Advertising,  printing,  etc $269.36 

Secretary's  honorarium 200.00 

Engineer's  Club,  book  cases 199.00 

Headquarters,  general  subscriptions  for  Affiliates 9.32 

Annual  meeting  expenses 185.00 

Lantern 65.00 

Library  Committee 125.00 

Lantern  rent 15-00 

Stationery  and  insurance 33.96 

Stenographic  services 33.00 

Sundry  expenses 58.70 

Balance  on  hand 994.40 

$2,187.74 
Respectfully  submitted, 

Wm.  Storrie,  m.e.i. C.  Chairman. 

O.  M.  Falls,    a.m.e.i.C.   Secretary-Treasurer. 

Vancouver  Branch 

The  President  and  Council, 

I  have  the  honour  to  report  on  the  affairs  of  the 
Vancouver  Branch,  for  the  year  1922,  as  follows:— 

General  Meetings 

The  attendance  at  the  general  meetings  of  the 
branch,  with  the  exception  of  the  one  held  on  June  2nd, 
averaged  about  thirty,  as  compared  with  forty-five 
during  1921. 

In  order  to  stimulate  greater  interest,  the  Executive 
Committee  inaugurated  a  change  of  policy  whereby 
speakers  outside  of  the  engineering  profession  would  be 
invited  to  address  the  branch  on  topics  associated  with 
engineering,  but  not  necessarily  technical.  The  first  of 
these  speakers,  Dr.  R.  H.  Mullin,  director  of  laboratories 
at  the  Vancouver  General  Hospital,  addressed  the  branch 
on  "Sanitary  Water  Supply"  on  November  10th.  An 
invitation  was  also  extended  to  His  Honour  Judge  Howay, 
New  Westminster,  to  give  a  lecture  on  "The  Royal  Engin- 
eers", but  a  definite  date  could  not  be  arranged,  owing  to 
the  speaker's  other  engagements.  It  is  regrettable  that 
the  attendance  at  Dr.  Mullin's  lecture  was  disappointingly 
small,  in  consequence  of  which,  it  would  be  most  desirable 
to  have  the  branch  pass  a  resolution  for  or  against  this 
policy. 


Very  energetic  measures  must  be  taken  to  improve 
the  attendance  at  our  general  meetings.  We  have  the 
use  of  a  commodious  new  auditorium  which  has  a  ground 
floor  location,  better  ventilation,  better  acoustics  and 
increased  seating  capacity,  at  a  rental  of  five  dollars  per 
meeting  as  compared  with  two  dollars  and  fifty  cents  for 
the  old  auditorium.  It  belongs  to  the  Vancouver  Board 
of  Trade,  and  is  located  in  the  Board's  new  building  at 
300  Pender  Street,  West.  The  improvements  are  cer- 
tainly worth  the  difference  in  rental,  but  it  is  obvious 
that  the  increased  expense  can  only  be  justified  by  a 
substantial  increase  in  attendance. 

A  very  desirable  improvement,  which  might  easily 
be  secured  in  the  new  auditorium,  would  be  a  permanent 
screen,  for  use  with  the  lantern.  The  old  arrangement 
required  to  be  set  up  prior  to,  and  dismantled  after  each 
meeting,  —  a  labour  which,  heretofore,  has  fallen  on  the 
branch  secretary.  The  old  screen  is  not  suited  to  the  new 
auditorium,  it  having  been  lashed  to  a  temporary  frame, 
for  our  November  meeting,  after  considerable  trouble. 
The  secretary  of  the  Board  of  Trade  apparently  realizes 
that  a  permanent  screen  would  be  an  asset  to  the  audito- 
rium. In  view  of  this,  it  might  be  to  the  advantage 
of  the  branch,  if  the  incoming  Executive  Committee 
would  take  up  the  question  with  him,  at  an  early  date. 
A  permanent  screen  would  be  an  undeniable  boon  to  the 
person  who  accepts  the  responsibility  of  making  the 
necessary  preparations  for  lantern  lectures. 

The  general  meetings  of  the  branch  during  1922, 
numbered  eight,  as  follows: — 

Feb.      2 — "Review  of  events  leading  up  to  the  action  'Creer  vs. 

Vancouver  and  District  Joint  Sewerage  and  Drainage 

Board',"  A.  D.  Creer,  m.e.i.c. 
Feb.    11— Afternoon  visit  to  the  new  unit  at  the  Keefer  Street  plant 

of  the  Vancouver  Gas  Company. 
Mar.    16 — "Construction  of  the  Greater  Winnipeg  Water  District 

Aqueduct",  Wm.  Smaill,  M.E.I.C. 
May     9 — "History    and   Development    of    the    Gas    Industry", 

John  Keillor,  engineer,  Vancouver  Gas  Co.     This  was  a 

joint  meeting  with  the  Canadian  Pacific  Section  of  the 

Society  of  Chemical  Industry. 
June      2 — "Scientific  Methods  of  Making  Concrete",  Prof.  Duff 

A.    Abrams,    m.e.i.c.    Lewis    Institute,    Chicago.     The 

members   of   seven   other   local   technical   bodies   were 

invited  to  attend. 
Sept.  23— Visit  to.  Sumas  Reclamation  Project.    This  visit  involved 

the  whole  day  and  entailed  a  journey  to  Chilliwack  on  a 

B.C.  Electric"  special  train.     The  branch  was  entertained 

by  the  Hon.  E.  D.  Barrow,  on  behalf  of  the  Provincial 

Department  of  Agriculture. 
10— "Sanitary  Water  Supply",  Dr.  R.  H.  Mullin.  director  of 

laboratories.  Vancouver  General  Hospital. 


Nov. 
Dec. 


19 — Annual  General  Meeting. 


British  Columbia  Professional  Meeting 

The  Vancouver  Branch  had  the  honour  of  staging 
the  first  professional  meeting  of  The  Institute  held  in 
British  Columbia,  on  Friday  and  Saturday,  June  16th. 
and  17th. 

Through  the  co-operation  of  the  Victoria  Branch  and 
the  officials  of  the  Canadian  Good  Roads  Association, 
coupled  with  ideal  weather,  the  venture  was  a  most 
successful  one.  The  meeting  was  attended  by  many  of 
the  prominent  members  of  The  Institute  from  the  prairie 
and  eastern  provinces.  A  full  account  of  the  proceedings 
may  be  found  in  the  August  (1922)  number  of  The 
Engineering  Journal 
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Executive  Committee 

The  Executive  Committee  held  twelve  business 
meetings  during  the  year,  at  which  a  number  of  matters 
of  special  importance  were  dealt  with,  including  the 
proposal  to  absorb  the  members  of  the  B.C.  Technical 
Association,  the  proposal  to  revive  the  B.C.  Provincial 
Division,  the  proposal  of  the  Victoria  Branch  to  form 
standing  joint  committees  for  B.C.,  the  B.C.  professional 
meeting,  action  in  reference  to  the  Second  Narrows 
bridge  contract,  town-planning,  joint  library,  and  other 
matters. 

In  conjunction  with  the  council  of  the  Association  of 
Professional  Engineers  of  B.C.,  a  complimentary  dinner 
was  tendered  to  Arthur  St.  Laurent,  m.e.i.c,  chief  engineer 
of  the  Dominion  Department  of  Public  Works,  at  the 
University  Club  on  September  13th. 

On  December  4th,  Major-Gen.  R.  G.  Edwards  Leckie, 
a. m.e.i.c,  tendered  his  resignation  from  the  Executive 
Committee,  his  normal  term  of  office  expiring  at  the  end 
of  1923.  The  extra  vacancy  thus  created,  has  been 
allowed  for  by  adding  two  more  names  to  the  ballot 
paper  drawn  up  by  the  branch  Nominating  Committee, 
the  candidate  polling  the  lowest  vote  of  the  four  elected, 
to  retire  at  the  end  of  1923. 

Major  G.  A.  Walkem,  m.e.i.c,  represented  the 
branch  at  the  western  professional  meeting  held  in 
Winnipeg  during  September. 

General  Review  of  1922  Business 

British  Columbia  Technical  Association: — The  proposal 
to  absorb  this  body  by  granting  a  $3.00  rebate  on  the 
entrance  fee,  to  all  members  who  would  apply  and  be 
regularly  admitted  to  The  Institute  as  corporate  members, 
was  rejected  by  the  B.C.T.A.  on  January  19th.  Subse- 
quently, an  open  general  meeting  of  engineers  passed  a 
resolution  in  favour  of  eliminating  the  B.C.T.A.  on 
account  of  the  multiplicity  of  dues  to  other  organizations. 
The  B.C.T.A.,  however,  decided  to  carry  on,  in  spite  of 
this  resolution. 

British  Columbia  Provincial  Division: — An  effort  to 
revive  the  B.C.  Provincial  Division  was  made,  in  order 
to  provide  a  means  of  carrying  on  the  functions  of  the 
B.C.T.A.,  by  placing  The  Institute  in  a  position  favourable 
to  supplementing  the  activities  of  the  Association  of 
Professional  Engineers  of  B.C.,  in  matters  relating  to 
welfare,  remuneration,  etc.  The  question  finally  came  up 
for  discussion  at  the  B.C.  professional  meeting  on  June 
17th,  where  a  resolution  in  favour  of  dropping  the  question 
indefinitely  was  passed  by  a  large  majority,  in  view  of 
the  recommendations  of  The  Institute  Committee  on 
Policy. 

Standing  Joint  Committees  for  British  Columbia: 
A  resolution  of  the  Victoria  Branch,  in  favour  of  the 
appointment  of  standing  joint  committees  to  deal  with 
matters  of  welfare,  etc.,  with  a  view  to  obtaining  united 
action  on  the  part  of  all  branches  in  the  province,  as  well 
lent  members,  was  considered  by  the  Executive 
Committee,  and  finally  referred  to  the  resident  councillors 
for  their  opinion.  They  advised  the  adoption  of  the 
olution,  and  suggested  that  the  Victoria  Branch  should 
name  the  committees.  This  will  be  a  matter  for  the 
incomin     Executive  Committee  to  complete. 

B  ilish  Columbia  Professional  Meeting:  This  matter 
was  the  cause  of  considerable  effort  on  the  part  of  the 


Executive  Committee  and  the  various  sub-committees  on 
papers,  entertainment,  finance  and  advertising.  The 
branch  is  especially  indebted  to  Major  G.  A.  Walkem, 
m.e.i.c,  and  Messrs.  J.  N.  Anderson,  a.m.e.i.c,  T.  W. 
Fairhurst,  a.m.e.i.c,  and  J.  F.  Frew,  for  their  very 
devoted  and  successful  efforts  in  the  matter  of  securing 
special  advertising  for  the  August  number  of  The  Journal, 
from  which  the  branch  received  $225.00.  All  corres- 
pondence and  other  records  in  connection  with  this 
matter  have  been  carefully  filed,  for  reference  on  a  future 
occasion. 

Second  Narrows  Bridge: — It  seems  reasonable  to  infer 
that  the  activities  of  the  Executive  Committee  in  July 
and  August  of  this  year,  resulted  in  the  appointment  of 
A.  D.  Swan,  m.e.i.c,  by  the  Burrard  Inlet  Tunnel  and 
Bridge  Company,  as  consulting  engineer  on  the  proposed 
Second  Narrows  bridge.  The  committee,  by  means  of  a 
carefully  prepared  quesiionaire,  submitted  to  that  com- 
pany on  August  1st,  elicited  the  fact  that  no  independent 
qualified  engineer  had  been  retained  to  examine  the 
proposed  plans  and  contract  of  the  McClintock,  Marshall 
Construction  Company.  Shortly  after  the  receipt  of  the 
B.I.T.  &  B.  Co.'s  reply,  the  appointment  of  Mr.  Swan 
was  announced. 

Branch  Dues: — A  resolution  of  the  Executive  Com- 
mittee, in  favour  of  suspending  the  collection  of  branch 
dues,  was  endorsed  by  the  general  meeting  held  on 
March  16th.  Excluding  the  special  revenue  and  expenses 
of  the  B.C.  professional  meeting,  the  ordinary  activities 
of  the  branch*  have  been  conducted  with  a  shrinkage  in 
cash  balance  of  approximately  $90.00,  or  60  cents  per 
member. 

Institute  Nominating  Committee: — James  Muirhead, 
m.e.i.c,  was  appointed  by  the  Executive  Committee  on 
January  4th,  to  represent  the  Vancouver  Branch  during 
1922. 

Institute  Papers  Committee: — The  secretary-treasurer 
was  appointed  by  the  Council  on  February  21st,  to  repre- 
sent the  Vancouver  Branch  on  this  committee.  Efforts 
are  being  made  to  inaugurate  an  exchange  of  meritorious 
papers  among  the  various  branches.  The  representative 
of  the  Vancouver  Branch  has  already  made  application 
for  papers  to  supplement  the  resources  of  the  Vancouver 
Branch  during  1923. 

Town-Planning  Committee: — A  committee  composed 
of  C.  Brakenridge,  m.e.i.c,  W.  H.  Powell,  m.e.i.c, 
W.  B.  Young,  a.m.e.i.c,  and  W.  B.  Greig,  a.m.e.i.c, 
was  appointed  by  the  general  meeting  of  March  16th, 
to  foster  town-planning  in  British  Columbia  on  behalf 
of  The  Institute.  Messrs.  C.  Brakenridge,  m.e.i.c,  and 
W.  B.  Young,  a.m.e.i.c,  subsequently  represented  The 
Institute  on  the  civic  Town-Planning  Committee,  under 
the  chairmanship  of  Alderman  T.  II.  Tracy,  mi:. i.e. 
Mr.  Brakenridge  was  appointed  chairman  of  a  special 
sub-committee  to  draft  a  provincial  town-planning  Act. 
which  has  since  passed  the  committee  stage  in  the  B.C. 
Legislature,  and  will  be  dealt  with  by  the  House  at  the 
next  session. 

Joint  Library  Committee:  Acting  upon  the  decision 
of  the  various  bodies  interested  in  the  library  at  930 
Birks  Building,  to  form  a  Joint  Library  Committee,  the 
Executive  Committee,  on  October  6th,  appointed  I-;.  \. 
Wheatley,  A.M.E.I.C,  secretary  of  the  Professional  Engin- 
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eers  of  B.C.,  to  represent  the  Vancouver  Branch  on  this 
committee.  The  delay  in  making  the  appointment  was 
owing  to  the  difficulty  experienced  in  securing  a  volunteer 
for  this  duty.  As  the  branch  is  the  principal  body  at 
present  interested  in  the  library,  the  branch  will 
undoubtedly  gain  many  advantages  from  this  arrange- 
ment. A  report  is  shortly  expected  from  the  committee, 
embodying  an  estimate  to  cover  the  branch's  quota  of 
new  books,  periodicals,  bookcases,  etc.,  which  will  be 
submitted  to  the  incoming  Executive  Committee.  It  is 
most  desirable  that  Mr.  Wheatley's  appointment  be 
confirmed  for  the  year  1923,  not  only  because  his  constant 
presence  in  the  office  adjoining  the  library  will  enable 
him  to  discharge  the  duties  of  librarian,  but  because  the 
branch  may  rest  assured  that  his  work  will  be  most 
thoroughly  performed. 

Membership  Committee: — A  special  committee,  com- 
posed of  Wm.  Smaill,  m.e.i.c,  and  A.  C.  Eddy,  M.E.I.C., 
was  appointed  to  start  a  membership  campaign,  by  the 
Executive  Committee  on  March  3rd.  This  committee's 
activities  were  suspended  on  account  of  the  pressure  of 
business  connected  with  the  B.C.  professional  meeting. 

Applications  Committee: — In  view  of  the  duties  of  the 
branch  executive,  relating  to  applications  for  admission 
and  transfer,  as  laid  down  in  section  28  of  The  Institute 
by-laws,  it  is  recommended  that  the  Executive  Committee, 
in  future,  appoint  a  sub-committee  of  three,  to  make  the 
necessary  investigations,  in  order  that  this  highly  im- 
portant duty  may  be  fully  discharged  in  accordance  with 
the  intention  of  the  above  mentioned  section  of  the  by-laws. 

Addressograph: — The  secretary-treasurer  wishes  to 
express  sincere  appreciation  for  the  labour-saving  features 
of  the  addressograph  placed  at  his  disposal  by  the  council 
of  the  Association  of  Professional  Engineers  of  B.C.  The 
outlay  of  $15.00  on  plates,  indexing  tabs  and  a  filing 
drawer,  by  the  Vancouver  Branch,  is  a  small  indication 
of  the  value  of  this  welcome  acquisition  to  the  office 
equipment. 

Membership 

Owing  to  the  constant  movement  of  members,  within 
the  province,  it  is  difficult  to  keep  an  accurate  membership 
roll  for  the  branch.  The  standing  at  the  date  of  this 
report  is: — 

Grade  Dec.  19th,  1922  Dec.  18th,  1921 

Members 50  51 

Associate  Members 81  86 

Juniors 5  8 

Students 16  11 

Affiliates 1  1 

Total 153  157 

We  deeply  regret  to  report  the  decease  of  Arthur 
E.  B.  Hill,  m.e.i.c,  and  G.  D.  Addison,  a. m.e.i.c. 

During  1922,  the  Executive  Committee  has  made  a 
point  of  trying  to  interest  the  student  engineers  attending 
the  University  of  British  Columbia,  by  inviting  them  to 
our  meetings,  whenever  possible.  This  is  a  field  which 
the  incoming  Executive  Committee  should  make  a  special 
effort  to  exploit  for  new  members.  The  fruits  of  such 
a  policy  will  be  thoroughly  appreciated  by  the  branch 
when  these  men  become  members  of  the  profession  in  B.C. 
So  far,  the  branch  has  been  mainly  dependent  on  the 
influx  of  engineers  from  other  parts  of  Canada,  Great 
Britain  and  the  United  States  of  America. 


Financial  Statement 

The   following   is  the   treasurer's  statement  as  at 
December  19th,  1922:— 

Receipts 

Balance  on  hand,  Jan.  2nd $138.96 

Rebates  on  fees.  Nov.  1921  to  Oct.  1922                   255.05 

Branch  news,  Nov.  1921  to  Oct.  1922 69.41 

Refund  from  Headquarters  of  certain  expenses  incurred  for 

B.  C.  professional  meeting 31.83 

Special  advertising  in  August  number  of  the  Journal 225.00 

Surplus  from  Sumas  visit 2.27 


$722.52 
Expenditures 

Rent  —  930  Birks  Building $240.00 

Rent  —  Board  of  Trade  auditorium 17.50 

Printing 56.51 

Postage,  telegrams,  etc 44.50 

Stationery,  etc 6.44 

Addressograph  plates  and  file 14.83 

Canadian  Engineer 3.00 

Honorarium  to  secretary 50.00 

Bank  exchange 1.20 

Miscellaneous  expenses 14.00 

Balance,  Dec.  19th,  1922 274.54 

$722.52 
"Miscellaneous  expenditures"  includes  such  items  as 
group  photographs,  $2.00;  lettering  door  at  branch 
office,  $3.10;  special  lantern  screen,  $1.50;  lapel  badges, 
$4.25;  etc.  There  are  no  outstanding  accounts  to  be 
paid.  The  balance  on  hand,  amounting  to  $274.54,  when 
reduced  by  the  amount  received  from  special  advertising 
in  the  August  number  of  The  Engineering  Journal,  totals 
$49.54  as  compared  with  $138.96  on  hand  at  the  com- 
mencement of  the  year.  This  shows  an  actual  shrinkage 
in  funds  of  $89.42,  or  about  60  cents  per  member.  During 
1921,  the  branch  received  $295.50  from  Headquarters 
rebates  on  fees  and  branch  news,  and  in  addition,  $125.00 
were  collected  in  branch  dues,  making  a  total  ordinary 
revenue  of  $420.50.  During  1922,  however,  the  branch 
received  $294.46  in  rebates,  but  collected  no  branch  dues, 
which  caused  a  shrinkage  in  ordinary  revenue  of  $126.04. 
It  should  be  noted  that  the  net  office  rent  for  1921 
was  $190.00,  whereas  we  paid  out  $240.00  during  1922, 
an  increase  of  $50.00.  The  incoming  Executive  Com- 
mittee should  look  into  this  question,  and  make  an  effort 
to  arrive  at  some  more  advantageous  arrangement  with 
the  Council  of  the  Association  of  Professional  Engineers 
of  B.C.,  especially  in  view  of  the  fact  that  all  our  corporate 
members  pay  fees  to  both  institutions,  and  further,  that 
practically  the  whole  of  the  books  in  the  library  are  the 
property  of  or  on  loan  to  the  branch,  and  yet  are  accessible 
to  all  members  of  the  association. 

Considering  the  $50.00  increase  in  rent,  and  the 
$126.04  shrinkage  in  revenue,  it  should  be  a  matter  for 
congratulation,  that  the  shrinkage  in  our  cash  balance  is 
only  $89.42.  It  is  not  possible  to  give  a  statement  of 
assets  at  present.  An  inventory  and  valuation  of  all 
books  and  furniture  will  have  to  be  made,  before  such 
can  be  rendered. 

Moberly  Fund 

This  fund  is  invested  in  Victory  Bonds  whose  par 
value  is  $400.00.  The  accrued  coupon  interest  and  sav- 
ings bank  interest  to  date  amounts  to  $163.95.  No  part 
of  this  fund  is  included  in  the  financial  statement. 


Respectfully  submitted, 

P.  H.  BUCHAN,  A.M.E.I.C. 


Secretary -Treasurer. 
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Victoria  Branch 

The  President  and  Council, 

On  behalf  of  the  Executive  Committee  I  have  the 
honour  to  report  to  you  the  operations  and  activities  of 
the  branch  during  the  year  1922,  which  I  hope  you  will 
find  encouraging  and  of  interest. 

Membership 

Our  membership  has  undergone  some  changes.  One 
Associate  Member,  G.  H.  Dawson  has  resigned  from 
membership  in  The  Institute.  Mr.  Dawson  as  most 
members  will  know,  has  for  some  years  ceased  to  take 
an  active  part  in  the  work  of  the  profession,  so  that  his 
resignation  will  not  be  a  surprise.  On  our  list  we  have 
twenty-five  Members,  thirty-three  Associate  Members, 
one  Junior,  three  Students  and  one  Affiliate;  sixty-three 
in  all.  Retired  there  are  one  Member,  one  Associate 
Member.  Away  from  the  city  temporarily,  or  permanently 
there  are  three  Members,  eleven  Associate  Members,  one 
Junior,  and  one  Student;  a  total  of  sixteen.  From  general 
attendance  at  meetings  I  consider  that  we  may  count 
fifteen  Members,  eighteen  Associate  Members,  one  Junior, 
and  one  Affiliate,  as  comprising  the  active  membership  of 
the  branch. 

Meetings 

During  the  year  we  have  been  favoured  with  the 
following  papers  and  lecturers: — 

1921 

Dec.    14— "Super-Helium  in  the  Stars",  Harry  Plaskett. 

1922 

Feb.      6 — "History   and  Progress  of  the  Manufacture  of   Coal 
Gas",  F.  J.  Kennedy. 

Apr.    16 — "A  Surveying  Expedition  into  Syria  from  Damascus", 
F.  G.  Aldous,  a.m.e.i.c. 

Apr.    26 — "Description  of  the  New  Dry  Dock  to  be  constructed 
at  Esquimalt",  J.  P.  Forde,  M.E.I. C 

May   31— "The    Scientific    making    of    Concrete",    Prof.    Duff 
Abrams.  M.E.l.c. 

Nov.     8 — "A    discussion    on    Policy".    Major    Geo.    A.    Walkenv 
M.E.l.c. 

Dec.    12 — "Railway    Construction    by    the    Royal    Engineers    in 
Palestine",  Major  Geo.  A.  Walkem,  M.E.l.c. 

General  Branch  Activities 

We  have  made  visits  to  the  New  Dry  Dock  under 
construction  by  Messrs.  Lyall,  at  Esquimalt,  and  also 
to  the  Bamberton  Plant  of  the  British  Columbia  Portland 
Cement  Company. 

Among  those  who  have  visited  Victoria  and  have  met 
the  members  of  the  branch  at  meetings,  I  would  mention 
C.  Brakenridge,  M.E.l.c,  chairman  Vancouver  Branch, 
in  April;  J. G.  Sullivan,  M.E.l.c,  president  of  The  Institute, 
in  June;  and  in  the  same  month  the  general  secretary, 
Fraser  S.  Keith,  M.E.I.C.,  whom  we  are  always  pleased  to  see 

In  February  a  reception  and  dance  was  held  and  well 
attended.  An  invitation  to  attend  was  extended  to  all 
local  members  of  the  Association  of  Professional  Engineers 
of  British  Columbia,  whether  Institute  members  or  not. 


In  June  the  ninth  convention  of  the  Canadian  Good 
Roads  Association  was  held  here.  Many  members 
attended  and  our  chairman,  Mr.Philip,  M.E.l.c,  was  elected 
a  director  for  the  coming  year. 

A  western  professional  meeting  of  The  Institute  was 
held  successfully  in  Vancouver  under  the  joint  auspices 
of  this  and  the  Vancouver  Branch.  Ten  of  our  members 
attended  there  and  took  part  in  the  discussions. 

On  December  2nd  last,  at  the  annual  meeting  of  the 
Association  of  Professional  Engineers,  a  past -chairman  of 
this  branch,  A.E.  Foreman,  m.e.i.c,  was  elected  to  the  office 
of  president,  and  our  chairman  was  elected  a  member 
of  council.  H.  L.  Johnston,  m.e.i.c,  who  has  actively 
represented  us  during  the  past  retiring. 

In  the  year  two  important  committees  of  The  Institute 
have  presented  reports  which  have  been  published  in 
The  Journal.  I  refer  to  the  committees  on  Policy  and 
Remuneration.  Action  is  being  taken  along  the  lines 
suggested  in  the  first  named,  and  it  is  hoped  the  other 
will  be  equally  effective. 

Insurance  has  been  effected  upon  the  property  of 
the  branch  contained  in  the  room  at  Brown  Building. 

The  branch  is  officially  represented  by  a  member 
in  the  Chamber  of  Commerce.  Your  executive  considered 
it  advisable  to  take  this  step  in  order  that  the  profession 
may  take  an  interest  in  public  questions  when  advisable. 

Branch  Dues 

A  suggestion  has  been  made  and  endorsed  by  the 
Executive,  that  the  branch  dues  for  the  coming  year  be 
reduced  to  three  dollars.  Some,  effort  will  be  necessary 
to  keep  within  the  limit  thus  set  in  the  matter  of  expend- 
iture, but  it  is  thought  that  the  relief  afforded  will  enable 
some  members  who  are  in  arrears  to  get  in  good  standing 
again.  Also  some  members  have  found  difficulty  in 
keeping  up  to  date  with  fees  to  The  Institute  and  if  the 
efforts  to  reduce  obligations  is  successful  the  branch  will 
benefit  by  increased  rebates.  While  discussing  this 
matter  of  financial  obligations  of  members,  the  news  that 
a  discount  of  $5  from  the  annual  fee  will  be  allowed  to 
members  of  the  Association  of  Professional  Engineers 
who  remit  before  January  20th,  will  be  welcome. 

It  is  hoped  during  the  coming  year  to  have  papers 
read  on  "River  Bank  Protection",  "Marine  Borers," 
"Johnson  Street  Bridge,"  "Electricity-Production  and 
Use"  and  other  subjects.  The  dry  dock  will  be  again 
visited  and  progress  noted. 

Financial  Statement 


Balance  Sheet,  Dec.  1st  1921  to  Dec.  1st  1922. 

Balance  in  bank,  Dec.  1st  1922 $  64.18 

Cash  on  hand 18.88 


$83.06 


Receipts 

Fees  from  Dec.  1st,  1921  to  Nov.  30th,  1922  $168.00 

Rebates  from  Headquaiit  srs,  Montreal  116.21 

Interest  on  war  bond 5.50 

Sale  of  war  lx>nd  99.40 

$389.11 
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Disbursements 

Rent  of  room,  Nov.  1st,  1921  to  Nov.  30th,  1922..  . 

Insurance  on  contents  of  room 

Postage 

Contribution  to  joint  meetings  with  Vancouver 
Island  Section,  Association  of  Professional 
Engineers 

Stationery 

Charts,  Remuneration  Scale .  

Shelving 

Moving  to  new  i  oom 

Publications 

Light 

Victoria  Chamber  of  Commerce  (Subscription) 

Janitor 

Lectures,  expenses 

Sheet  for  lantern 

Reception,  deficit 

Telegrams 

Dinner  to  General  Secretary 

Commission  on  cheques 


Excess  of  disbursements  over  receipts. 
Balance  on  hand 


$187.50 

5.45 

40.50 


10.00 

26.03 
7.20 

12.50 

11.25 
8.32 
1.41 

25.00 
9.00 
3.50 
4.76 

33.70 
4.00 

12.00 
.80 

$402.92 


Assets 

Bank  balance $  60.17 

Cash 9.08 


$  13.81 
$  69.25 


$  69.25 
E.  P.  Girdwood,   M.E.I.C. 
Treasurer. 
The  books,  vouchers  and  balance  sheet  have  been  examined  and 
found  correct.     (Signed)  W.  M.  Everall,  J.  B.  Shaw,  Auditors. 

In  retiring  from  the  position  of  secretary  of  the 
branch,  I  wish  to  thank  each  member  and  also  the  several 
executives  for  their  co-operation  during  the  time,  over 
three  years,  that  I  have  occupied  that  position.  I  have 
tried  to  do  my  best,  as  I  saw  it,  in  the  interest  of  The 
Institute  and  the  branch,  and  if  I  have  partially  succeeded 
I  am  amply  repaid  in  the  pleasure-and  pain-of  the  work. 
Thank  you. 

Respectfully  submitted, 

H.  M.  Bigwood,  a.m.e.i.C,  Secretary. 

Winnipeg  Branch 

The  President  and  Council, 

On  behalf  of  the  Winnipeg  Branch  we  beg  to  submit 
the  following  report  for  the  year  1922: 

Membership 

The  active  membership  of  this  branch  at  this  date 
is  306,  being  a  decrease  of  3.3%.  The  membership  is 
distributed  as  follows: 

Members 48 

Associate  Members 175 

Juniors 34 

Students 19 

Associates 5 

Local  Associates 25 

306 
Meetings 

The  branch  held  fourteen  regular  meetings  during 
the  year,  and  one  special  meeting  was  held  on  June  27th, 
at  which  the  general  secretary  gave  a  very  interesting 
address  on  the  report  of  The  Institute's  Committee  on 


Policy.  The  Executive  Committee  held  twenty-two 
meetings  during  the  year,  the  large  number  being  necessary 
to  make  arrangements  for  the  holding  of  the  annual 
general  professional  meeting,  which  was  held  in  Winnipeg, 
September  5th,  6th,  and  7th. 

The  Programme  Committee,  P.Burke-Gaffney.A.M.E.i.c, 
chairman,  decided  at  the  outset  that  its  functions  included 
not  only  the  arrangement  of  a  programme  of  papers  and 
addresses  to  be  delivered  at  the  regular  meetings,  but  also 
measures  to  quicken  interest  in  the  proceedings  of  the 
branch,  to  promote  discussion  at  the  meetings  and  to 
encourage  professional  activities.  Several  meetings  were 
taken  up  with  reports  of  investigations  and  research  by 
various  standing  committees,  and  these  were  found  to 
be  very  interesting  and  valuable.  The  committee  has 
also  arranged  for  a  series  of  public  lectures  under  the 
auspices  of  the  branch  in  the  coming  Spring,  on  the 
general  topics  of  power,  water-supply,  roads,  and  municipal 
service. 

Meetings 

Following  is  a  list  of  meetings,  with  appurtenant  in- 


formation,  held  during  the  year: 


Date 


Subject 


Speaker        Attendance 


67 
66 


Jan.    5 — Maryland  Bridge F.  C.  Green,  M.E.I.C 

Feb.    2 — Electric  Arc  Welding J.  M.  F.  Wilson,  A.M.E.I.C 

Oxacetylene  Welding Mr.  Brown 

Feb.  16 — Illumination Prof.  E.  P.  Fetherston- 

haugh,  m.e.i.c 63 

Mar.   2 — Engineering  for  Land 

Drainage  in  Manitoba.     D.  L.  McLean,  A.M.E.I.C.         51 

Mar.  16 — Problems.  Duties  and  Res- J.  N.  Finlayson,  M.E.I.C, 
ponsibilities  of  the  Mu-  W.  E.  Hobbs,  A.M.E.I.C, 

nicipal  Engineer Wm.  Aldridge,  A.M.E.I.C, 

J.  W.  Battershill,  A.M.E.I.C    54 

Apr.    6 — Self-Corrosion    of    Buried 

Lead  Pipes W.  N.  Smith,  M.E.I.C 54 

Apr.  20 — Geology      and      Economic 

Significance  of  Oil Dr.  R.  C.  Wallace 47 

May    4 — Annual  Meeting 40 

Oct.  3 — Concrete  Highway  Invest- 
igations and  Specifica- 
tions  Col.  H.  C.  Bovden 31 

Oct.  19— Relativity Rev.  Father  Morton 94 

Nov.  2 — Electric  Furnaces A.  W.  Lamont,  A.M.E.I.C .  .     37 

Nov.  16 — Economics  of  Rate  Making  F.  H.  Martin,  M.E.I.C 56 

Dec.  7 — Progress  Report;  Commit- 
tee on  Foundations Harold  Edwards.  A.M.E.I.C.     48 

Dec.  21 — Operation  of  a  Distribu-  C.  A.  Clendening,  a.m.e.i.C     26 
tion  System H.  G.  Mitchell 

Committee  Activities 

The  Committee  on  Municipal  Engineering  under  the 
chairmanship  of  Prof.  J.  N.  Finlayson,  M.E.I.C.  held 
several  well  attended  and  interesting  meetings  during 
the  year.  Sub-committees  were  struck  to  deal  with 
special  phases  of  the  work  of  this  committee  as  follows: — 

1.  Duties  and  responsibilities  of  the  municipal  engineer. 

2.  Fundamental  data  on  size  and  growth  of  cities,  density  of 

population,  and  city  districts. 

3.  Water  supply  and  distribution,  including  methods  of  appor- 

tionment of  costs  of  service,  and  financing. 
4     Sanitation  in  its  various  phases. 
5.    Other  utilities,  such  as  electric  light  and  power,  roads  and 

pavements,  bridges  and  culverts. 

The  committee  reported  to  the  branch  at  the  regular 
meeting  of  March  16th,  a  good  resume  of  which  is  con- 
tained in  the  April  Journal  on  page  217.  This  committee 
emphasized  the  necessity  for  more  uniformity  in  design 
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and  construction  of  public  works  in  the  various  munic- 
ipalities, especially  those  contiguous  to  cities,  which  may 
at  a  later  date  be  absorbed.  Uniformity  in  design  and 
construction  would  prevent  either  serious  inconveniences 
or  great  expense  when  this  came  about.  An  organization 
chart  was  prepared  which  indicated  the  best  arrangement 
of  various  departments  to  prevent  overlapping  of  res- 
ponsibility, and  duplication  of  work.  Emphasis  was 
placed  on  the  necessity  for  proper  town  planning,  not 
only  to  provide  a  more  artistic  lay-out,  but  in  the  interests 
of  economy  in  the  construction  of  the  public  utilities. 

The  Committee  on  Foundations,  under  the  chair- 
manship of  Harold  Edwards,  a.m.e.i.c,  carried  on  some 
valuable  research  and  investigation  along  the  line  of  the 
general  geology  of  the  district,  the  best  practice  as  to 
soil  loading,  and  the  design  for'  surface  foundations. 
The  committee  has  been  following  carefully  the  investiga- 
tions of  other  engineering  organizations,  particularly  the 
work  of  the  committee  of  the  American  Society  of  Civil 
Engineers  on  the  bearing  value  of  soils  and  railway  track 
stresses.  Two  very  interesting  reports  which  elicitted 
valuable  discussion  by  the  members,  were  given  to  the 
branch.  The  comprehensive  data  furnished  indicated 
that  a  great  deal  of  time  had  been  spent  on  this  work. 
The  experience  of  the  committee,  however,  indicates  that 
in  order  to  achieve  sound  progress,  the  work  will  have 
to  be  carried  on  slowly  and  carefully. 

The  Committee  on  Remuneration,  under  the  chair- 
manship of  D.  A.  Ross,  m.e.i. c,  were  active  in  protecting 
the  interests  of  the  members,  having  achieved  specific 
results  in  a  number  of  cases.  It  was  apparent,  however, 
that  great  success  will  be  difficult  to  achieve  until  general 
action  is  taken  by  The  Institute  as  a  whole.  With 
Dominion-wide  competition,  employers  can  readily  obtain 
engineering  services  from  other  parts  if  larger  remunera- 
tion were  demanded  in  any  isolated  section.  The  com- 
mittee called  the  attention  of  the  Branch  Executive  to 
advertisements  of  certain  rural  municipalities  which 
appeared  to  be  illegal  in  that  they  called  for  applications 
for  the  position  of  municipal  engineer  on  a  basis  of  com- 
petitive tendering  in  regards  to  salary.  This,  of  course, 
if  persisted  in  would  tend  to  lower  salaries  for  municipal 
engineers,  and  should  be  vigourously  opposed. 

The  work  of  the  Library  Committee  of  the  branch 
has  virtually  been  taken  over  by  a  similar  committee  of 
the  Association  of  Professional  Engineers,  the  latter 
organization  providing  ample  funds  to  procure  all  late 
publications  and  periodicals,  which  are  at  the  disposal  of 
the  members  at  the  Winnipeg  Public  Library. 

The  Natural  Resources  Committee,  under  the  chair- 
manship of  E.  V.  Caton,  m.e.i. c,  held  several  interesting 
meetings.  As  this  committee  was  primarily  organized  to 
deal  with  the  question  of  protection  of  Manitoba  waters 


from  outside  influences,  and  as  it  appeared  that  the 
question  had  political  affiliations,  and  as  the  final  agree- 
ment between  the  various  interests  providing  for  proper 
protection  of  these  waters  has  been  drawn,  the  object  of 
the  committee  no  longer  exists. 

The  Branch  has  been  signally  honoured  this  year  in 
having  one  of  its  members,  J.  G.  Sullivan,  m.e.i. c,  elected 
president  of  The  Institute. 

General  Professional  Meeting 

A  successful  general  professional  meeting  was  held 
under  the  auspices  of  this  branch  from  September  5th  to 
7th,  inclusive.  Interesting  and  instructive  papers  were 
read  and  discussed.  Visits  were  arranged  to  several 
important  engineering  projects,  and  entertainment  provid- 
ed for  the  delegates.  Details  of  the  convention  will  be 
found  in  the  October  issue  of  The  Journal. 

Financial  Statement 

The  financial  statement  of  the  branch  is  as  follows: — 

Receipts 

Receipts  from  local  dues  collected  during  the  year  amounted  to  $491.00 

Rebates  from  Headquarters  —  three  quarters 403.50 

Branch  news 27.91 

Expenses  general  professional  meeting  paid  by  Headquarters  243.84 

Special  advertising 166.25 

General  professional  meeting 583.50 

Bond  interest 27.50 

Current  interest 13.59 

Total  receipts $1,957.09 

Cash  in  bank  at  December  31st,  1921 356.92 

$2,314.01 
Expenditures 

Total  expenditures $1,720.82 

Cash  in  hand 12.39 

Bank  balance 580  80 

$2,314.01 
Assets 

Cash  balance $593.19 

Rebates  last  quarter 61.25 

Branch  news 9.45 

Advertising 16.65 

Local  dues  in  arrears 465.00 

Office  furniture  and  library 340.65 

Victory  bonds 500.00 

Total $1,986.19 

Liabilities 

Accounts  payable $    0.00 

Surplus $1,986.19 

Respectfully  submitted, 

E.  V.  Caton,  m.e.i. c,  Chairman. 

George  L.  Guy,  m.e.i. c. ,  Secretary-Treasurer. 
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Name 


Address 


Registration 


J.  G.  Sullivan Winnipeg.  94 

John  T.  Farmer Montreal.  95 

U.  P.  Boucher Montreal.  96 

Walter  C.  Adams Montreal.  97 

T.  A.  Barnett Niagara  Falls.  98 

Georges  Kydd Orillia.  99 

W.  H.  Magwood Cornwall.  100 

A.  B.  Lambe Ottawa.  101 

L.  M.  Arkley Kingston.  102 

C.  J.  Desbaillets Montreal.  103 

R.  Bickerdike,  Jr Montreal.  104 

S.  Fortin Montreal.  105 

E.  A.  Ryan Montreal.  106 

Fraser  S.  Keith Montreal.  107 

Alex.  Bertram Montreal.  108 

Peder  P.  Wetsbye Peterborough.  109 

A.  L.  Killaly Peterborough.  110 

C.  P.  Edwards Ottawa.  Ill 

G.  R.  MacLeod Montreal.  112 

A.  W.  Robinson Upper  Melbourne.  113 

A.  Plamondon Montreal.  1 14 

Guy  C.  Dunn Toronto.  115 

Phelps  Johnson Montreal  1 1 6 

W.  G.  McNaughton New  York  City.  117 

L.  G.  Papineau Montreal.  118 

N.  Cageorge Montreal.  119 

T.  A.  Chubb Montreal.  120 

R.  H.  Findlay Montreal.  121 

J.  F.  F.  MacKenzie Montreal.  122 

Fred  Newell Montreal.  123 

Alexander  Peden Montreal.  124 

D.  C.  Tennant Montreal.  125 

A.  S.  Wall Montreal.  126 

E.  E.  Weibel Montreal.  127 

L.  A.  Herdt Montreal.  128 

Chas.  M.  McKergow Montreal.  129 

Jas.  H.  Huner Montreal.  130 

Albert  J.  Kelly Montreal.  131 

G.  H.  Duggan Montreal.  132 

R.  L.  Dobbin Peterborough.  133 

J.  L.  Dansereau Montreal.  134 

V.  Denis Montreal.  135 

Jos.  Landry Montreal.  136 

Frank  B.  Thompson Montreal.  137 

Walter  J.  Francis Montreal.  138 

S.  E.  Oliver Montreal.  139 

H.  W.  B.  Swabey Montreal.  140 

J.  G.  Caron Montreal.  141 

T.  A.  G.  Bishop Montreal.  142 

R.  M.  Walker Montreal.  143 

L.  H.  Marotte Montreal.  144 

C.  H.  Mitchell Toronto.  145 

Charles  H.  Keefer Ottawa.  146 

R.  de  la  B.  Girouard St.  Vincent  de  Paul.       147 

R.  E.  Jamieson Montreal.  148 

B.  E.  Norrish Montreal.  149 

W.  W.  Benny Ottawa.  150 

G.  W.  Volckman Ottawa.  151 

Geo.  Reakes St.  Lambert.  152 

Wm.  D.  Lawrence Montreal.  153 

Frederick  W.  Cowie Montreal.  154 

H.  S.  Van  Scoyoc Montreal.  155 

Frederick  B.  Brown Montreal.  156 

F.  L.  C.  Bond Montreal.  157 

A.  S.  Going Montreal.  158 

O.  M.  Falls Toronto.  159 

W.  J.  McAllister Montreal.  160 

Eugene  O'Sullivan Montreal.  161 

D.  G.  Anglin Montreal.  162 

H.  H.  Donnelly St.  Vincent  de  Paul.       163 

J.  A.  Duchastel Outremont.  164 

A.  T.  Spencer Toronto.  165 

C.  R.  McCort Three  Rivers.  166 

Arthur  W.  Sullivan Valleyfield.  167 

Geo.  A.  Mountain Ottawa.  168 

A.  Gray St.  John.  N.B.  169 

Charles  Chapais St.  Hyacinthe.  170 

G.  Percy  Cole Montreal.  171 

A.  F.  Byers Montreal.  172 

C.  G.  Porter Montreal.  173 

B.  F.  Haanel Ottawa.  174 

F.  P.  Shearwood Montreal.  175 

L.  W.  DesLauriers Montreal.  176 

Alex.  J.  Grant St.  Catharines.  177 

H.  S.  Duebelbeiss Montreal.  178 

Leo.  G.  Denis Montreal.  179 

O.  Lefebvre Montreal.  180 

P.  G.  Gauthier Montreal.  181 

Edw.  A.  Evans Quebec.  182 

W.  Chase  Thomson Montreal.  183 

J.  A.  Burnett Montreal.  184 

K.  O.  White Montreal.  185 

James  Ewing Montreal.  186 


Name  Address 

Geo.  K.  McDougall     Montreal. 

J.  Cecil  McDougall       Montreal. 

Ernest  V.  Moore Montreal. 

G.  E.  Bell  Montreal. 

R.  E.  Hunter  Montreal. 

E.  A.  Forward  Montreal. 

Norman  E.  D.  Sheppard Montreal. 

A.  Ghysens  Montreal. 

Fred  J.  Dawson Vancouver. 

E.  C.  Kirkpatrick  Montreal. 

H.  M.  Jaquays  Montreal. 

R.  B.  Jennings     Montreal. 

James  Ferguson   Montreal. 

Percival  W.  St.  George Montreal. 

P.  B.  Motley Montreal. 

J.  M.  R.  Fairbairn     Montreal. 

K.  B.  Thornton  Montreal. 

Wm.  Kennedy,  Jr., Montreal. 

J.  Robertson         Montreal. 

R.  H.  Mather Montreal. 

P.  S.  Gregory Montreal. 

H.  W.  McMillan   Montreal. 

D.  A.  Scarnegie Montreal. 

John  W.  Seens   Montreal. 

James  Weir Montreal. 

H.  B.  Stuart   Montreal. 

H.  H.  Hawkes       Montreal. 

D.  E.  Perriton Montreal. 

Wm.  P.  Anderson Ottawa. 

B.  W.  Seeton Montreal. 

Huet  Massue Montreal. 

Aime  Cousineau Montreal. 

Chas.  Stephen Montreal. 

A.  St.  Laurent Ottawa. 

C.  R.  Coutlee     Ottawa. 

W.  A.  B.  Hicks Montreal. 

G.  R.  Heckle Montreal. 

A.  R.  Henry Montreal. 

R.  S.  Howard   Montreal. 

H.  L.  Sheenbuch Montreal. 

G.  B.  Dodge Ottawa. 

H.  V.  Haight Sherbrooke. 

I.  J.  Tait Montreal. 

L.  R.  Wilson Montreal. 

W.  P.  Murray Montreal. 

H.  G.  Thompson Montreal. 

W.  F.  Gronan Montreal. 

L.  B.  Kingston   Montreal. 

S.  A.  Neilson Montreal. 

J.  B.  Walcot Montreal. 

C.  A.  Mullen Montreal. 

W.  P.  Roper Montreal. 

W.  McG.  Gardner Montreal. 

W.  M.  Reid Montreal. 

C.  L.  Hervey Montreal. 

J.  Chalmers Montreal. 

F.  A.  Combe Montreal. 

S.  H.  Woodard New  York. 

R.  M.  Hannaford Montreal. 

C.  McL.  Pitts Ottawa. 

E.  V.  Gage Montreal. 

D.  Hillman Montreal. 

A.  L.  Harkness Montreal. 

Wm.  Smaill Vancouver. 

G.  G.  Underhill Montreal. 

Gordon  McL.  Pitts Montreal. 

S.  Barr Montreal. 

A.  C.  Tagge Montreal. 

Chas.  F.  Medbury Montreal. 

S.  Svenningson. Montreal. 

F.  C.  Laberge Montreal. 

Alex.  Lariviere   Quebec. 

H.  W.  Fairlie Montreal. 

T.  M.  Robertson Montreal. 

J.  C.  O'Brien Montreal. 

Douglas  Bremner Montreal. 

J.  H.  Larmonth Montreal. 

H.  Irwin   Montreal. 

E.  S.  M.  Lovelace Montreal. 

M.  A.  Scott   Montreal. 

Geo.  D.  Macdougall New  Glasgow,  N.S. 

C.  A.  Allen Strathmore. 

P.  L.  Pratley Montreal. 

Louis  O'Sullivan Westmount. 

W.  C.  Adams Montreal. 

S.  Blumenthal Montreal. 

B.  J.  Forrest Westmount. 

J.  R.  Donald Montreal. 

A.  L.  Spafford Sherbrooke. 

J.  R.  Macauley Montreal. 

Robert  Fleming Toronto. 

A.  C.  Mackenzie Montreal. 

H.  G.  Welsford Montreal. 
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ARTHUR  T.  ST.  LAURENT,  B.A.,  C.E.,  M.E.I.C, 

PRESIDENT 
The  Engineering  Institute  of  Canada. 


Arthur  T.  St.  Laurent,  b.a.,  c.e.,  M.E.I.C,  President  of  The 
Engineering  Institute  of  Canada  for  the  year  nineteen  hundred  and 
twenty-three,  holds  one  of  the  most  responsible  engineering  positions 
in  the  Dominion  as  chief  engineer  of  the  Department  of  Public  Works 
of  Canada,  for  which  position  he  is  eminently  fitted  through  training 
and  high  personal  qualifications,  which  mark  him  as  belonging  to 
that  superior  type  to  whom  men 
delight  to  pay  tribute. 

Mr.  St.  Laurent  was  born  at 
Rimouski  on  the  20th  of  Novem- 
ber, 1859,  and  after  taking  the 
complete  course  at  Rimouski 
College,  studied  at  l'Ecole  Poly- 
technique  of  Montreal,  from 
which  he  graduated  in  1885  with 
the  degree  of  Civil  Engineer. 
Following  graduation  he  spent 
the  first  summer  on  harbour 
surveys  with  the  department 
of  public  works,  and  in  Novem- 
ber of  the  same  year  took  a 
position  with  J.  E.  Vanier, 
A. M.E.I.C,  in  making  preliminary 
survey  for  the  Montreal  and 
Western  Railway,  working  suc- 
cessively as  rodman,  transitman 
and  draughtsman.  During  the 
next  two  years  Mr.  St.  Laurent 
spent  the  major  part  of  his  time 
on  the  Temiscouata  Railway 
construction,  principally  under 
the  late  C.  LeB.  Miles,  the  late 
Sir  John  Kennedy  and  R. 
Adams  Davym,  M.E.I.C,  chief 
engineer. 

In  1888.  Mr.  St.  Laurent  was 
appointed  in  the  engineering 
branch  of  the  department  of 
public  works,  under  the  late 
H.  F.  Perley,  then  chief  engin- 
eer, working  on  the  design  of 
wharves,  bridges  and  lock  gates. 
In  1889  he  acted  as  first  assistant 
to  the  late  E.  D.  Lafleur,  on  im- 
portant surveys  in  Ontario 
The  following  year  he  was  ap- 
pointed assistant  resident  engin- 
eer at  Winnipeg  for  the  district 
of  Manitoba  and  the  northwest 
territories  under  the  department 
of  public  works,  the  late  Louis 

Coste  being  at  that  time  chief  engineer.  The  work  consisted  of  hydro- 
graphic  surveys,  bridge  construction  and  river  improvements.  In 
1895  Mr.  St.  Laurent  was  in  charge  of  a  special  examinat  ion  of  the  Red 
river  below  Winnipeg  and  prepared  plans  and  designs  of  ;i  proposed 
lock  and  movable  dam. 

In  1895  he  was  appointed  assistant  engineer  in  the  department,  and 
since  then  has  been  elevated  successively  until  be  has  reached  the 
highest  engineering  position  in  the  department,  that  of  chief  engineer, 


ARTHUR  T.  ST.  LAURENT,  B.A.,  C.E.,  M.E.I.C 

President 
The  Engineering  Institute  of  Canada. 


to  which  position  he  was  appointed  a  year  ago.  As  evidence  of  the 
esteem  in  which  Mr.  St.  Laurent  is  held,  the  Ottawa  branch  called  a 
special  luncheon  meeting  in  his  honour  at  that  time,  where  a  remark- 
able demonstration  of  esteem  and  goodwill  was  displayed  towards 
him.  On  that  occasion  fitting  tributes  were  paid  to  him  by  Premier 
Oliver  of  British  Columbia,  J.  B.  Hunter,  deputy  minister,  department 

of  public  works,  Clarence  Jame- 
son, of  the  civil  service  com- 
mission, G.  J.  Desbarats,  M.E.I.C 
deputy  minister,  department  of 
naval  affairs,  and  George  A. 
Mountain,  M.E.I.C,  chief  engin- 
eer of  the  Board  of  Railway 
Commissioners. 

In  addition  to  having  the  res- 
ponsibility of  the  engineering 
work  for  one  of  the  largest 
spending  branches  of  the  gov- 
ernment, which  extends  to 
every  point  in  Canada  where 
Federal  public  works  are  carried 
on,  Mr.  St.  Laurent  is  the 
technical  representative,  chosen 
by  the  deputy  minister,  as  a 
member  of  the  Federal  Civil 
Service  board  of  hearing  and 
recommendation,  in  which  po- 
sition his  natural  courtesy,  sym- 
pathy and  consideration  are 
appreciated. 

Mr.  St.  Laurent's  association 
with  The  Institute  began  in  1898, 
at  which  time  he  was  made  an 
Associate  Member,  being  trans- 
ferred to  Membership  in  October 
1909,  during  which  year  he  was 
a  member  of  Council.  He  occu- 
pied the  office  of  vice-president 
during  1915,  1916  and  1917,  and 
has,  at  all  times,  taken  an  active 
interest  in  the  affairs  of  this 
organization.  He  is  a  member 
of  the  American  Society  of 
Civil  Engineers  and  the  Inter- 
national Congress  of  Navigation. 
In  all  his  actions  Mr.  St. 
Laurent  reveals  the  fact  that  he 
is  a  true  gentleman  in  every 
sense  of  the  word.  Of  a  quiet, 
almost  retiring  disposition,  he 
possesses  a  friendly  nature  which  those  who  know  him  best  fully 
appreciate.)!  Possessing  superior  ability  and  the  highest  engineering 
qualifications,  Mr.  St.  Laurent  embodies  executive  ability  of  a 
hull  order,  and  a  personal  charm  that  has  endeared  him  to 
those  with  whom  lie  is  associated.  It  is  noted  with  regret  th.it 
Mr.  St.  Laurent  has  not  enjoyed  his  usual  health  recently,  but  it 
is  hoped  that  he  will  soon  be  restored  to  the  full  enjoyment  of 
health  and   strength. 
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Canadian  Institute  of  Mining  and  Metallurgy 

Invites  Members  of  Institute  to  attend 

Annual  Meeting. 

The  following  invitation  has  been  received  from  the 
Canadian  Institute  of  Mining  and  Metallurgy,  to  officers 
and  members  of  this  organization  to  attend  their  Annual 
General  Meeting. 


Montreal,  January  26th.,  1923. 
Dear  Mr.  Keith:— 

The  Council  of  the  Canadian  Institute  of  Mining 
and  Metallurgy  extend  a  cordial  invitation  to  the  officers 
and  members  of  The  Engineering  Institute  of  Canada  to 
attend  our  forthcoming  Annual  General  Meeting  at  the 
Mount  Royal  hotel,  in  Montreal,  on  the  7th,  8th  and 
9th  of  March,  1923. 

The  principal  theme  for  discussion  at  the  meeting 
will  be  "Canada's  Fuel  Problems",  and  as  many  of  your 
members  are  actively  interested  in  this  subject  Council 
hopes  that  they  will  attend  the  sessions  and  also  take  part 
in  discussion. 

Thursday,  March  8th,  has  been  set  aside  for  the 
programme  on  fuel  and  the  subject  will  be  introduced  by 
the  presentation  of  a  paper  by  the  Dominion  Fuel  Board. 
The  domestic  fuels,  peat  and  wood,  of  Ontario  and  Quebec 
will  be  described  by  authorities  on  these  subjects  and  some 
time  will  be  devoted  to  the  problem  involved  in  market- 
ing western  coal. 

Probably  the  most  interesting  part  of  the  programme 
will  deal  with  the  relationship  of  the  United  States  bitu- 
minous and  anthracite  fields  to  Canada  together  with 
the  announcements,  through  representatives  of  British 
producers,  relative  to  the  establishment  of  a  permanent 
export  coal  business  with  this  country. 
Yours  faithfully, 

(Signed)  Geo.  C.  Mackenzie, 
Secretary-  Treasurer 

It  is  anticipated  that  a  large  number  of  our  members 
will  attend  the  meeting  of  the  Canadian  Institute  of  Min- 
ing and  Metallurgy,  not  only  because  of  the  fact  that  the 
papers  to  be  presented  are  without  exception  of  outstand- 
ing interest  to  all  members  of  the  engineering  profession 
but  also  as  an  evidence  of  appreciation  of  the  cordial 
good-will  extended  by  the  Council  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  as  evidenced  by  the 
letter  from  Secretary-  MacKenzie  published  above. 

Elimination  of  Waste  through  better 
Industrial   Management 

In  a  paper  entitled  Measurement  of  Management, 
Joseph  W.  Roe,  president  of  the  Society  of  Industrial 
Engineers,  attacks  the  problem  of  the  elimination  of 
waste  in  industry  from  the  standpoint  of  executive 
efficiency  and  urges  the  necessity  of  developing  a  method 
of  measuring  the  effectiveness  of  management.  This, 
he  states  is  the  best  single  answer  to  the  question,  "How 
can  industrial  engineering  be  of  sendee  to  industry?" 

Mr.  Roe  quotes  from  the  report  of  the  Committee 
on  Elimination  of  Waste  in  Industry,  of  the  Federated 
American  Engineering  Societies  as  follows:  "Over  fifty 
per  cent  of  the  responsibility  for  these  wastes  can  be 
placed  at  the  door  of  management,  and  less  than  twenty- 
five  per  cent  at  the  door  of  labour,  while  the  amount 
chargeable  to  outside  contacts  is  least  of  all." 

Such  a  statement  emanating  from  so  important  a 
committee,  emphasizes  the  urgent  need  for  greater 
efficiency  in  industrial  management.  With  the  increasing 
recognition  of  the  engineer  as  the  logical  executive  head 
of  industry,  the  subject  is  one  which  may  well  demand 
more  serious  consideration  by  the  engineering  profession. 
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The  Thirty-Seventh  Annual  Meeting 


The  annual  meeting  of  The  Institute,  was  held  at 
headquarters,  on  Tuesday,  January  twenty-third.  Pre- 
sident Sullivan,  m.e.i.c,  opened  the  meeting  at  ten  thirty 
a.m. 

Reading  of  Minutes 

It  was  moved  by  Walter  J.  Francis,  m.e.i.c,  seconded 
by  Geo.  R.  MacLeod,  m.e.i.c,  that  the  minutes  of  the 
last  annual  meeting  as  published  in  the  February,  1922, 
Journal,  be  taken  as  read.     Motion  carried. 

Appointment  of  Scrutineers 

It  was  moved  by  John  Farmer,  m.e.i.c,  seconded  by 
P.  P.  Westbye,  m.e.i.c,  that  S.  J.  Fortin,  m.e.i.c,  and 
D.  C.  Tennant,  m.e.i.c,  be  appointed  scrutineers  to 
report  the  result  of  the  officers'  ballot  to  the  secretary. 
Motion  carried. 

Appointment  of  Auditors 

It  was  moved  by  Sir  Alex.  Bertram,  m.e.i.c,  second- 
ed by  Walter  J.  Francis,  m.e.i.c,  that  Messrs,  Riddell, 
Stead,  Graham  and  Hutchison,  be  appointed  auditors 
for  the  ensuing  year.    Motion  carried. 

Report  of  Council 

It  was  moved  by  Walter  J.  Francis,  m.e.i.c,  second- 
ed by  John  Farmer,  m.e.i.c,  that  the  report  of  Council 
as  published  on  page  forty-nine  of  the  February  Journal, 
be  adopted.    Motion  carried. 

Reports  of  Committees 

Publications  Committee:— It  was  moved  by  Geo.  R. 
MacLeod,  m.e.i.c,  seconded  by  Geo.  Kydd,  a. m.e.i.c, 
that  the  report  of  the  Publications  Committee  as  publish- 
ed on  page  fifty-one  of  the  February  Journal,  be  adopted. 
Motion  carried. 

Students'  Prizes  Committee: — It  was  moved  by  Sir 
Alex.  Bertram,  m.e.i.c,  seconded  by  B.  E.  Norrish, 
a. m.e.i.c,  that  the  report  of  the  Students'  Prizes  Com- 
mittee, as  published  on  page  fifty-one  of  the  February 
Journal,  be  adopted.     Motion  carried. 

Gzowski  Medal  Committee: — It  was  moved  by  Col. 
W.  H.  Magwood,  M.E.I.C,  seconded  by  R.  L.  Dobbin, 
M.E.I.C,  that  the  report  of  the  Gzowski  Medal  Committee 
as  published  on  page  fifty-one  of  the  February  Journal, 
be  adopted.     Motion  carried. 

Finance  Committee: — It  was  moved  by  Sir  Alex. 
Bertram,  M.E.I.C,  seconded  by  Gen.  C.  H.  Mitchell! 
M.E.I.C.,  that  the  report  of  the  Finance  Committee  as 
publisher!  on  page  fifty-two  of  the  February  Journal,  be 
adopted.     Motion  carried. 

Library  and  House  Committee:  -It  was  moved  by 
H.  S.  Van  Scoyoc,  m.e.i.c  .,  seconded  by  Geo.  R.  MacLeod, 
M.E.I.C,  thai  the  report  of  the  Library  and  House  Com- 
mittee, as  publisher!  on  page  fifty-four  of  the  February 
Journal,  be  adopted.     Motion  carried. 

Legislation  and  By-laws  Committee:  I!  was  moved 
by  Walter  J.  Francis,  M.E.I.C,  seconded  b\  <     II    Kcefer, 

i.e.,  that  the  report  of  the  Legislation  and  By-laws 
i  ommittee,  as  published  on  page  fifty-five  oi  the  February 
Journal  and  page  five  hundred  and  eighty-seven  of  the 
Decemba  1922,  Journal,  the  latter  showing  the  proposed 
changes  in  the  by-laws,  be  adopted.    Motion  carrier] 


Proposed  changes  in  the  by-laws: — 

Objects. 
Section  1. — The  objects  of  The  Institute  shall  be  (a)  to  develop  and 
maintain  high  standards  in  the  engineering  profession,  (b)  to  facilitate  the 
acquirement  and  the  interchange  of  professional  knowledge  among  its  members, 
(c)  to  advance  the  professional,  the  social  and  the  economic  welfare  of  its 
members,  (d)  to  enhance  the  usefulness  of  the  profession  to  the  public,  (e) 
to  collaborate  with  universities  and  other  educational  institutions  in  the 
advancement  of  engineering  education,  (f)  to  promote  intercourse  between 
engineers  and  members  of  allied  professions,  (g)  to  co-operate  with  other 
technical  societies  for  the  advancement  of  mutual  interests,  (h)  to  encourage 
original  research,  and  the  study,  development  and  conservation  of  the  re- 
sources of  the  Dominion. 

Classes  of  Members. 

Section  3. — The  membership  of  The  Institute  shall  consist  of  Honorary 
Members,  Members,  Associate  Members,  Juniors,  Students  and  Affiliates. 
Members,  Associate  Members,  and  Honorary  Members  who  have  previously 
been  corporate  members,  shall  be  styled  corporate  members.  Juniors, 
Students,  Affiliates,  and  Honorary  Members  who  have  not  previously  been 
corporate  members,  shall  be  styled  non-corporate  members.  Non-corporate 
members  shall  not  be  entitled  to  vote  on  Institute  affairs,  or  to  hold  office,  as 
an  officer  of  The  Institute,  or  as  chairman  or  vice-chairman  of  a  branch,  or  to 
vote  on  branch  affairs,  except  as  hereinafter  provided.  Juniors  shall  be 
entitled  to  vote  on  branch  affairs,  and  to  hold  branch  offices  other  than  those 
of  chairman  or  vice-chairman. 

Title. 

Section  4. — Any  Honorary  Member,  Member,  Associate  Member,  Junior, 
Student  or  Affiliate,  having  occasion  to  designate  himself  as  belonging  to 
The  Institute,  shall  state  the  class  to  which  he  belongs,  according  to  the  follow- 
ing abbreviated  forms:  Hon.  M.E.I.C,  M.E.I.C,  A.M.E.I.C,  Jr.E.I.C, 
S.E.I.C,  Affiliate  E.I.C. 

Resident  and  Non-Resident  Members. 

Section  5. — Corporate  and  non-corporate  members  residing  within 
Canada  and  not  more  than  twenty-five  miles  from  the  headquarters  of  a  branch, 
shall  be  styled  branch  residents.  Those  residing  within  Canada,  but  beyond 
twenty-five  miles  of  a  branch  headquarters,  shall  be  styled  branch  non- 
residents.   Those  residing  outside  of  Canada  shall  be  styled  non-residents. 

Members. 

Section  7. — A  Member  shall  be  at  least  thirty-five  years  of  age,  and 
shall  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve 
years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineer's  office,  or  a  term  of  instruction  in  a  school  of  engineering  recognized 
by  the  council.  The  term  of  twelve  years  may,  at  the  discretion  of  the  council, 
be  reduced  to  ten  years  in  the  case  of  a  candidate  for  election  who  has  graduat- 
ed from  a  school  of  engineering  recognized  by  the  council.  In  every  case 
the  candidate  shall  have  held  a  position  in  which  he  had  responsible  charge 
for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
engineering  projects.  The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of 
applied  science  or  engineering,  after  the  candidate  has  attained  the  age  of 
hirty  years,  shall  be  considered  as  responsible  charge. 

Associate  Members. 
Section  8. — An  Associate  Member  shall  be  at  least  twenty-seven  years 
of  age,  and  shall  have  been  engaged  in  some  branch  of  engineering  for  at 
least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a 
qualified  engineer's  office  or  a  term  of  instruction  in  a  school  of  engineering 
recognized  by  the  council.  In  every  case  a  candidate  for  election  shall  have 
held  a  position  of  professional  responsibihl v.  in  charge  of  work  as  principal 
or  assistant,  for  at  least  two  years.  The  occupam  \  oi  i  (hair  as  an  assistant 
professor  or  associate  professor  in  a  faculty  of  applied  science  ol  engineering, 
after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con- 
id  ered  as  professional  responsibihl  J 

Affiliates. 

Section  II.  An  Affiliate  shall  be  one  who  is  not  an  engineer  by  profession 
but  who  pursuits,  scientific  attainments  or  practical  experience,  qualify  him 
to  co-operate  with  engineers  in  the  advancement  of  professional  knowli 

Off >'  ■ 
Section  12.     The  officers  of  The  Institute  shall  be  a  president,  five  vice- 

presidents,  one  councilloi  from  each  branch  having  less  than  two  hundred 
corporate  members,  two  councillors  from  each  branch  having  two  hundred 
and  less  than  foui  hundred  corporate  members,  and  three  councillors  from 
each  branch  having  four  hundred  oi  more  corporate  members. 
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Term  of  Office-Vacancies. 

Section  13.  The  term  of  office  of  the  president  shall  be  one  year,  of  the 
vice-presidents  two  years  and  of  the  councillors  one  year,  except  in  the  case 
of  councillors  from  branches  of  over  two  hundred  corporate  members.  The 
term  of  office  for  such  councillors  shall  be  two  years  for  those  representing 
branches  having  a  corporate  membership  of  two  hundred  and  less  than  four 
hundred,  and  three  years  for  those  representing  branches  having  a  corporate 
membership  of  over  four  hundred,  one  councillor  to  be  elected  each  year 
from  each  branch. 

"For  the  first  election  of  councillors  under  this  by-law, 
elections  shall  be  held  only  as  necessary  to  maintain  the 
provisions  of  this  by-law  allowing  the  councillors  in  office  to 
complete  their  term." 

The  term  of  each  officer  shall  begin  at  the  close  of  the  annual  general 
meeting  at  which  such  officer  is  elected,  and  shall  continue  for  the  period 
above  named  or  until  a  successor  is  duly  elected  or  appointed  by  the  council. 

A  vacancy  in  the  office  of  president  shall  be  filled  by  the  senior  vice- 
president.  Seniority  shall  be  determined  by  priority  of  election  to  the  office 
of  vice-president,  and,  failing  that,  by  priority  of  admission  to  corporate  mem- 
bership. 

A  vacancy  in  the  office  of  vice-president  shall  be  filled  until  the  following 
annual  election  by  the  senior  councillor  from  the  zone  in  which  the  vacancy 
occurs.  Seniority  shall  be  determined  by  priority  of  election  as  a  councillor 
and,  failing  that,  by  priority  of  admission  to  corporate  membership.. 

A  vacancy  in  the  office  of  councillor  shall  be  filled  until  the  following 
annual  election  by  a  corporate  member  chosen  by  the  council  from  a  list  of 
nominees  submitted  by  the  executive  of  the  branch  concerned. 

Admission  to  practice  in  the  Province  of  Quebec. 

Section  26. — Delete  entire  section.  "No  person  shall  be  admitted  into 
the  Institute  to  practice  in  the  province  of  Quebec,  except  in  accordance 
with  the  laws  of  that  province,  and  the  provisions  of  Sections  7,  8,  9,  10,  11, 
27,  28  and  29  shall  not  apply  to  such  person.'' 

Renumbering  Sections. 

Renumber  all  following  sections  to  allow  for  deletion  of  section  26,  and 
renumber  other  sections  in  the  interests  of  uniformity. 

Fees. 
Entrance  Fees. 

Section  33. — The  entrance  fees  payable  by  those  admitted  to  the  Institute 

shall  be  as  follows: — 

Members $25 .00 

Associate  Members 15 .00 

Juniors 10 .00 

Affiliates 10 .00 

Honorary  Members  and  Students  shall  be  exempt  from  entrance  fees. 

Annual  Fees. 

Section  34. — The  annual  fees  payable  by  Montreal  Branch  Residents 
shall  be  as  follows: — 

Members $13 .00 

Associate  Members 10 .00 

Juniors 6 .00 

Students 1  00 

Affiliates 10 .00 

The  annual  fees  payable  by  all  other  Branch  Residents  shall  be  as  follows: — 

Members $10 .00 

Associate  Members 8 .00 

Juniors 4 .00 

Students 1 .00 

Affiliates 10 .00 

The  annual  fees  payable  by  Non-Residents  shall  be  as  follows: — 

Members $8 .00 

Associate  Members 6 .00 

Juniors 3 .00 

Students 1 .00 

Affiliates 10.00 

Honorary  Members  shall  be  exempt  from  annual  fees. 

Arrears — Exemptions — Life  Membership  List. 

Section  38. — The  secretary  shall  notify  any  member  who  fees  become 
more  than  three  months  in  arrears.  Should  the  fees  become  six  months  in 
arrears,  the  member  shall  lose  the  right  to  vote  or  to  receive  the  publications 
of  the  Institute.  Should  the  fees  become  nine  months  in  arrears,  the  member 
shall  again  be  notified  in  form  prescribed  by  the  council,  and  if  such  fees  be- 
come one  year  in  arrears,  he  shall  cease  to  be  a  member  of  the  Institute.  The 
council,  for  cause  deemed  by  it  sufficient,  may  extend  the  time  for  payment 
and  for  the  application  of  these  penalties. 


The  council  may  for  sufficient  cause,  temporarily  excuse  from  payment 
of  annual  fees  any  member  who  from  ill  health,  advanced  age  or  other  good 
reason  assigned,  is  unable  to  pay  such  fees,  and  the  council  may  remit  the  whole 
or  part  of  fees  in  arrears. 

The  council,  upon  written  request,  and  at  its  discretion,  may  exempt 
from  further  payment  of  annual  fees,  any  corporate  member  who  has  reached 
the  age  of  .sixty-five,  or  who  has  been  a  corporate  member  for  thirty  years, 
or  who  has  rendered  signal  service  to  the  Institute.  The  names  of  such  mem- 
bers shall  be  placed  on  a  Life  Membership  List. 

Branch  Membership. 

Section  50. — The  membership  of  a  branch  shall  consist  of  the  member* 
of  The  Institute  of  all  classes  residing  within  a  distance  of  twenty-five  miles 
from  the  headquarters  of  the  branch  and  the  members  of  all  classes  residing 
within  an  area  so  allocated  that  such  members  are  members  of  the  branch 
most  convenient  geographically,  branch  districts  to  be  so  apportioned  that 
all  members  of  all  classes  resident  within  the  Dominion  shall  be  members 
of  a  branch.  The  boundaries  of  the  branch  districts  shall  be  determined 
by  the  council. 

A  non-resident  member  shall  have  the  right  to  designate  himself  a  member 
of  any  branch  he  may  choose,  failing  which  designation  he  shall  be  attached 
for  Institute  voting  purposes  only,  to  the  Montreal  Branch. 

Branches  may  at  their  option  admit  to  branch  privileges  persons  not 
members  of  The  Institute,  which  persons  shall  be  styled  "Branch  Affiliates." 
The  qualifications,  fees  and  privileges,  of  Branch  Affiliates,  shall  be  such  as 
may  be  specified  by  branch  by-laws. 

Revenue. 

Section  57. — The  secretary  of  The  Institute  shall  each  year  remit  to  each 
branch  a  rebate  of  the  annual  fees,  current  or  arrears,  received  from  the 
members  of  that  branch  during  that  year,  payments  being  made  quarterly,  as 
follows: — Thirty  per  cent  to  all  branches  having  a  corporate  membership 
of  less  than  one  hundred;  twenty-five  per  cent  to  all  branches  having  a  cor- 
porate membership  of  one  hundred  and  less  than  two  hundred;  and  twenty 
per  cent  to  all  branches  having  a  corporate  membership  of  two  hundred  or 


Provincial  Divisions 

Management. 

Section  60. — Each  provincial  division  shall  be  managed  by  an  executive 
committee  consisting  of  (a)  those  members  of  council  resident  within  the 
division,  (b)  one  representative  to  be  appointed  by  the  executive  of  each  branch 
of  the  division,  (c)  the  officers  of  the  division,  (d)  the  past-chairman  and  the 
past  secretary-treasurer  for  the  year  following  their  term  of  office. 

Nominations  and  Elections  of  Officers 

Electoral  Districts. 

Section  65. — For  the  purpose  of  the  nomination  and  election  of  officers 
the  membership  of  The  Institute  shall  be  divided  into  branch  districts  for  the 
election  of  councillors,  and  zones  for  the  election  of  vice-presidents.  The 
branch  districts  shall  be  determined  by  the  council.  The  four  vice-presi- 
dential zones  shall  be  (a)  the  four  western  provinces,  (b)  the  province  of  On- 
tario, (c)  the  province  of  Quebec,  and  (d)  the  Maritime  provinces. 

List  of  Members. 

Section  66. — Council  may  direct  that  a  list  of  members  with  the  names 
arranged  alphabetically  and  geographically,  indicating  the  zones  and  branches, 
be  sent  to  corporate  members  each  year  not  later  than  August  first. 

Election  of  Nominating  Committee 

Section  67. — The  nomination  of  officers  of  The  Institute  shall  be  made 
by  a  nominating  committee.  The  honorary  councillors  shall  be  ex-officio 
members  of  this  committee.  The  remaining  members,  who  shall  not  be  officers 
of  The  Institute,  shall  be  elected  annually  as  follows: — Each  branch  shall 
appoint  one  member,  an  additional  member  appointed  by  the  council  shall 
be  chairman  of  the  committee.  The  membership  of  the  committee  shall  be 
announced  at  the  annual  general  meeting. 

Nominating  Committee  to  prepare  Officer's  Ballot. 

Section  68. — The  nominating  committee  shall  prepare  an  officers'  ballot, 
which  shall  contain  the  names  of  not  less  than  two  nominees  for  each  office 
to  be  filled,  with  the  exception  of  that  of  president,  for  which  only  one  name 
may  be  submitted. 

A  vice-president  shall  be  elected  by  vote  of  the  corporate  members  re- 
sident within  the  zone  for  which  he  is  a  candidate,  an  election  to  take  place 
every  two  years  in  each  zone,  except  in  zone  (c)  where  an  election  shall  take 
place  each  year.  One  vice-president  shall  be  elected  from  each  zone,  except 
zone  (c)  from  which  two  vice-presidents  shall  be  elected,  one  of  whom  must  be 
resident  within  twenty-five  miles  of  the  headquarters  of  The  Institute. 
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A  councillor  shall  be  elected  by  vote  of  the  corporate  members  resident 
within  the  branch  district  for  which  he  is  a  candidate. 

The  officers'  ballot  shall  be  presented  to  the  council  by  the  nominating 
committee  not  later  than  the  first  day  of  October,  and  shall  be  accompanied 
by  a  letter  of  acceptance  of  nomination  from  each  nominee. 

The  council  shall  examine  the  officers'  ballot  submitted  by  the  nominating 
committee.  If  the  council  find  a  nominee  ineligible  for  the  office  for  which 
he  is  nominated,  or  should  the  consent  in  writing  of  a  nominee  to  appear  on 
the  officers'  ballot  not  to  be  furnished,  or  should  any  nominee  after  such  con- 
sent withdraw  his  name,  such  name  shall  be  deleted,  and  the  council  shall 
substitute  another  name  therefor.  The  words  "Proposed  by  Nominating 
Committee"  and  "Proposed  by  Council"  shall  be  printed  conspicuously  on 
the  ballot,  to  indicate  the  manner  of  nomination  of  all  nominees. 

"For  the  first  election  of  vice-presidents  under  this  by-law, 
elections  shall  be  held  only  as  necessary  to  maintain  the  provi- 
sions of  this  by-law  allowing  the  vice-presidents  in  office  to 
complete  their  term. 

The  Officers'  Ballot. 

The  officers'  ballot  shall  be  mailed  to  corporate  members  at  least  thirty 
days  before  the  annual  general  meeting,  and  shall  state  the  name  and  resi- 
dence of  each  nominee,  his  class  of  membership  and  the  zone  or  branch  district 
in  which  he  resides.  The  names  of  the  nominees  for  any  one  office  shall  be 
arranged  alphabetically  by  zones  and  branches. 

Voters  may  strike  out  names  from  the  officers'  ballot  and  may  substitute 
other  names  therefor,  but  the  number  of  votes  cast  for  each  office  must  not 
exceed  the  number  to  be  elected  to  such  office.  In  voting  for  councillors,  each 
voter  shall  vote  for  the  councillor  to  be  elected  from  his  own  branch.  Di- 
rections in  accordance  with  the  above  provisions  shall  be  printed  conspicuously 
on  the  ballot,  and  any  vote  which  does  nor  comply  with  them  shall  be  rejected. 

In  accordance  with  the  Constitution  the  Chair  named 
Walter  J.  Francis,  m.e.i.c,  to  prepare  the  arguments  for, 
and  Robt.  Bickerdike,  Jr.,  m.e.i.c,  against,  the  proposed 
amendments,  to  accompany  the  ballot  on  the  proposed 
changes  in  the  by-laws. 

Papers  Committee: — It  was  moved  by  Frederick  B. 
Brown,  m.e.i.c,  seconded  by  Geo.  R.  MacLeod,  m.e.i.c, 
that  the  report  of  the  Papers  Committee,  as  published 
on  page  fifty-six  of  the  February  Journal,  be  adopted 
Motion  carried. 

Committee  on  Deterioration  of  Concrete  in  Alkali 
Soils:— It  was  moved  by  Geo.  A.  Mountain,  m.e.i.c, 
seconded  by  H.  S.  Van  Scoyoc,  m.e.i.c,  that  the  report 
of  the  Committee  on  Deterioration  of  Concrete  in  Alkali 
Soils  as  published  on  page  fifty-seven  of  the  February 
Journal,  be  adopted.     Motion  carried. 

Board  of  Examiners  and  Education  Committee: — 
It  was  moved  by  Sir  Alex.  Bertram,  m.e.i.c,  seconded  by 
R.  E.  Hunter,  m.e.i.c,  that  the  report  of  the  Board  of 
Examiners  and  Education  Committee,  as  published  on 
page  sixty-four  of  the  February  Journal,  be  adopted. 
Motion  carried. 

Nominating  Committee: — It  was  moved  by  Walter 
J.  Francis,  m.e.i.c,  seconded  by  Sir  Alex.  Bertram, 
m.e.i.c,  that  the  Nominating  Committee- 1923,  as  pub- 
lished on  page  sixty-four  of  the  February  Journal,  be 
approved.     Motion  carried. 

Publicity  Committee: —It  was  moved  by  Commander 
C.  P.  Edwards,  a.m.e.i.c,  seconded  by  Geo.  A.  Mountain, 
m.e.i.c,  that  the  report  of  the  Publicity  Committee,  as 
published  on  page  sixty-four  of  the  February  Journal,  be 
adopted.     Motion  carried. 

Committee  on  Biographies:  -It  was  moved  by  John 
Farmer,  m.e.i.c,  seconded  by  Capt.  H.  W.  B.  Swabey, 
m.e.i.c,  that  the  report  of  the  Committee  on  Biographies, 
as  published  on  page  sixty-five  of  the  February  Journal, 
be  adopted.    Motion  carried. 

Canadian  Engineering  Standards  Committee: — It  was 
moved  by  Sir  Alex.  Bertram,  m.e.i.c,  seconded  by  Walter 
J.  Francis,  m.e.i.c,  that  the  report  of  the  Canadian 
Engineering  Standards  Committee,  as  published  on  page 
sixty-five  of  the  February  Journal,  be  adopted.  Motion 
carried. 


Canadian  National  Committee,  International  Electro- 
Technical  Commission:— It  was  moved  by  A.  B.  Lambe, 
a.m.e.i.c,  seconded  by  John  Farmer,  m.e.i.c,  that  the 
report  of  the  Canadian  National  Committee  of  the 
International  Electro-Technical  Commission,  as  published 
on  page  sixty-seven  of  the  February  Journal,  be  adopted. 
Motion  carried. 

Uniform  Boiler  Specifications  Committee:— -It  was 
moved  by  L.  M.  Arkley,  m.e.i.c,  seconded  hv  J.  A.  Burn- 
ett, m.e.i.c,  that  the  report  of  the  Committee  on  Uniform 
Boiler  Specifications,  as  published  on  page  sixtv-seven  of 
the  February  Journal,  be  adopted.  In  view  of  the  sug- 
gestion in  the  fourth  paragraph  of  the  report,  it  was  re- 
solved that  the  report  be  referred  back  to  the  committee 
with  the  request  that  reconsideration  be  given  to  the 
fourth  paragraph  thereof.     Motion  carried. 

Ontario  Provincial  Division:— It  was  moved  by  Col. 
W.  H.  Magwood,  m.e.i.c,  seconded  by  R.  L.  Dobbin, 
m.e.i.c,  that  the  report  of  the  Ontario  Provincial  Divi- 
sion, as  published  on  page  sixty-seven  of  the  February 
Journal,  be  adopted.    Motion  carried. 

Committee  on  Policy:— It  was  moved  by  A.  B.  Lambe, 
a.m.e.i.c,  seconded  by  Gen.  C.  H.  Mitchell,  m.e.i.c, 
that  the  report  of  the  Committee  on  Policy  as  published 
in  the  June  1922,  Journal,  be  adopted.    Motion  carried. 

Classification  and  Remuneration  Committee: — It  was 
moved  by  Frederick  B.  Brown,  m.e.i.c,  seconded  by 
J.  H.  Hunter,  m.e.i.c,  that  the  report  of  the  Classification 
and  Remuneration  Committee,  as  published  in  the  Nov- 
ember 1922,  Journal,  be  adopted,  and  referred  to  Council 
for  final  action.    Motion  carried. 

The  meeting  adjourned  until  two  thirty  p.m. 

Reports  of  Branches 

Branch  reports  were  presented  as  follows,  and  on 
motion  by  John  Farmer,  m.e.i.c,  seconded  by  Frederick 
B.  Brown,  m.e.i.c,  were  adopted.     Motion  carried. 


February  Journal  page 

Border  Cities  Branch .  .  69 

Calgary  Branch 70 

Cape  Breton  Branch .  .  71 

Edmonton  Branch 71 

Halifax  Branch 72 

Hamilton  Branch 73 

Kingston  Branch 73 

Lethbridge  Branch 74 

London  Branch 75 

Montreal  Branch.   ...  75 

Moncton. Branch 77 


February  Journal  page 

Ottawa  Branch 78 

Peterborough  Branch.  81 

Quebec  Branch 82 

Saskatchewan  Branch.  83 
Sault  Ste  Marie  Branch  84 

Lakehead  Branch 84 

St.  John  Branch 85 

Toronto  Branch 85 

Vancouver  Branch 86 

Victoria  Branch 89 

Winnipeg  Branch 90 


Niagara  Peninsula  Branch 77 

It  was  moved  by  Walter  J.  Francis,  m.e.i.c,  seconded 
by  Geo.  R.  MacLeod,  m.e.i.c,  that  the  four  paragraphs, 
under  British  Columbia  Technical  Association,  British 
Columbia  Provincial  Division,  Joint  Library  Committee 
and  Addressograph,  shown  in  the  Vancouver  Branch 
report  on  page  eighty-six  of  the  February  Journal,  and 
also  the  first  paragraph  under  Committee  Activities, 
shown  in  the  Winnipeg  Branch  report  on  page  ninety  of 
the  February  Journal,  be  referred  to  the  Council  for 
separate  consideration.    Motion  carried. 

Past-Presidents'  Fund 

A  letter  was  read  from  immediate  Past-President, 
J.  M.  R.  Fairbairn,  m.e.i.c,  announcing  the  establi^i- 
ment  for  The  Institute  of  a  past-presidents'  fund  for  the 
purpose  of  providing  revenue  to  donate  prizes  for  papers 
presented  either  at  a  branch  or  professional  meeting. 
The  announcement  that  the  fund  already  established 
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amounted  to  two  thousand,  three  hundred  and  fifty 
dollars  was  received  with  applause.  It  was  suggested 
that  the  trustees  of  the  fund  be  the  three  past-presidents 
It  was  moved  by  Frederick  B.  Brown,  m.e.i.c  seconded 
by  Major  J.  A.  Duchastel,  .m.k.i.c.,  thai  the  question  be 
referred  to  the  Council  for  immediate  action,  and,  that  a 
hearty  vote  of  thanks  be  tendered  Phelps  Johnson 
M.E.i.C,  for  suggesting,  and  to  him  and  the  other  past- 
presidents,  for  contributing  towards  the  establishment  of 
this  fund.     Motion  carried  unanimously  with  applause. 

Installation  of  Newly-Elected  President 

An  interesting  ceremony  was  performed  when  Pre- 
sident Sullivan  requested  Past-Presidents  Colonel  W  P 
Anderson,  M.E.I.C,  and  Geo.  A.  Mountain,  m.e.i.c  to 
kindly  escort  the  newly-elected  president,  Arthur' St 
Laurent,  m.e.i.c,  to  the  chair.  Mr.  St.  Laurent,  accepted 
the  office  with  a  brief  address  expressing  his  appreciation 


WALTER  J.  FRANCIS,  M.E.I.C, 

Elected  Vice-President  of  the  Engineering  Institute  of  Canaaa 

at  the  Annual  General  Meeting  on  January  23rd,  1923. 

of  the  honour,  and  his  desire  to  carry  out  the  duties  asso- 
ciated with  the  office  to  the  best  of  his  ability. 

Presentation  of  Honorary  Membership  Badge 

President  St.  Laurent  then  introduced  a  pleasing  and 
unique  feature  to  the  meeting  in  the  presentation  of  an 
honorary  membership  badge  to  C.  E.  W.  Dodwell,  Hon. 
m.e.i.c  Keen  regret  was  expressed  that  owing  to  ill 
health,  Mr.  Dodwell  was  unable  to  be  present.  After 
speaking  of  Mr.  Dodwell's  splendid  qualities  the  president 
called  upon  Past-President  Geo.  A.  Mountain,  m.e.i.c, 
to  make  the  presentation.  The  badge  was  received  by 
Major  J.  A.  Duchastel,  m.e.i.c,  in  Mr.  Dodwell's  absence. 
Mr.  Mountain  spoke  in  feeling  terms  of  his  long  associa- 
tion with  Mr.  Dodwell  from  the  time  of  the  commence- 
ment of  the  Canadian  Society  of  Civil  Engineers,  and  his 
high  regard  and  appreciation  of  his  true  worth  and  excel- 
lent qualities.  Major  Duchastel  received  the  badge  and 
expressed  thanks  on  behalf  of  Mr.  Dodwell,  advising  that 
he  would  forward  the  badge  and  convey  the  message  to 
him. 

Officers  Elected 

The  report  of  the  scrutineers  as  read  by  S.  J.  Fortin, 
m.e.i.c,  giving  the  result  of  the  ballot,  showed  that  the 


following  officers  and  members  of  Council  had  been  elect- 

President Arthur  St.  Laurent,   m.e  I  c 

Vice-Presidents Geo.  A.  Walkem,  m.e.i.c. 

Walter  J.  Francis,  m.e.i.c. 
Councillors:  District  No.  1:  Frederick  B.  Brown, 
m.e.i.c,  Chas.  M.  McKergow,  m.e.i.c.  District  No.  2 
A.  R.  Decary,  m.e.i.c  District  No.  3:  Geo.  D.  Mac- 
dougall,  m.e.i.c  District  No.  4:  C.  P.  Edwards,  a.m.e.i.c 
District  No.  5:  Geo.  T.  Clark,  A.M.E.I.C.  District  No.  6: 
Geo.  F.  Porter,  m.e.i.c  District  No.  7: 
tonhaugh,  m.e.i.c  District  No.  8:  R. 
m.e.i.c  District  No.  9:  B.  L.  Thorne,  m. 
No.  10:  Chas.  Brakenbridge,  m.e.i.c 

Vote  of  thanks  to  Retiring  Officers 

It  was  moved  by  C.  H.  Keefer,  m.e.i.c,  seconded  by 
Percival  St.  George,  m.e.i.c,  that  this  meeting  extend  a 


E.  P.  Fethers- 

N.  Blackburn, 

.e.i.c     District 


Major  GEORGE  A.  WALKEM,  M.E.I.C, 

Elected  Vice-President  of  the  Engineering  Institute  of  Canada 

at  the  Annual  General  Meeting  on  January  23rd,  1923 

hearty  vote  of  thanks  to  the  retiring  officers  of   The 
Institute.    Motion  carried. 

Luncheon 

During  the  noonday  recess  from  the  business  session 
of  the  annual  meeting  a  luncheon  was  held  in  the  Salle 
Dore  of  the  Mount  Royal  Hotel,  and  provided  a  most 
enjoyable  relaxation  from  the  arduous  proceedings  of 
the  morning.  The  luncheon  was  attended  by  over  one 
hundred  and  fifty  members  of  The  Institute  arid  was  pre- 
sided over  by  President  Sullivan,  m.e.i.c,  while  at  his 
right  was  President-elect  Arthur  St.  Laurent,  m.e.i.c 
and  on  his  left  was  immediate  Past-President  J.  M.  R. 
Fairbairn,   m.e.i.c 

A  special  feature  of  the  luncheon  was  the  presentation 
by  President  Sullivan  of  his  valedictory  address,  and 
the  introduction  by  him  of  President-elect  Arthur  St. 
Laurent,  m.e.i.c  The  latter  in  his  characteristically 
pleasing  manner  expressed  his  very  sincere  thanks  for 
the  honour  bestowed  upon  him  in  electing  him  presi- 
dent of  The  Institute  for  the  year  nineteen  hundred 
and  twenty-three. 

Throughout  the  luncheon  the  members  joined  in  the 
singing  of  a  number  of  engineering  songs  which,  with  the 
spirit  of  good  fellowship,  made  the  function  most  enjoy- 
able to  all  in  attendance. 
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Retiring  President's  Address 

/.  G.  Sullivan,  M.E.I.C 

Delivered  on  January  23rd,  1923  at  The  Mount  Royal  Hotel,  Montreal,  Que. 


Ninety  per  cent  of  the  success  of  a  business  is 
management.  The  president  who  picks  the  right  man 
as  manager  will  make  a  success.  In  our  Institute  from 
the  very  nature  of  conditions  the  president,  who  acts 
for  only  one  year,  is  often  from  a  remote  part  of  our 
large  country,  can  have  but  a  very  superficial  super- 
vision over  the  affairs  of  our  society,  and  therefore  I  am 
not  going  to  burden  you  with  a  lot  of  cribbed  statistics 
and  statements.  All  of  this  information  is  in  the  reports 
which  are  before  you  and  I  think  you  will  bear  me  out 
in  the  statement  that  The  Institute  is  most  fortunate  in 
having  an  efficient  and  capable  general  manager  in  the 
person  of  our  genial  secretary,  Mr.  Keith. 

There  is  one  matter  that  has  caused  me  some  concern 
for  a  number  of  years  and  that  is:  "How  is  the  standard 
of  the  profession  to  be  improved  ?"  In  the  improvement 
of  some  social  matters  legislation  seems  to  be  a  joke. 
It  is  a  question  if  all  modern  nations  have  not  too  many 
laws  on  their  statutes  of  the  nature,  "Thou  shall  not", 
I  am  reminded  of  an  article  appearing  in  one  of  the  current 
magazines,  explaining  why  the  Chinese  are  generally 
honest  as  compared  with  the  Japs  and  other  more  modern 
nations.  The  answer  is  given  by  a  Jap  philosopher, 
He  puts  it  in  these  words,  as  near  as  I  can  recollect: — 
"Oh!  the  answer  is  very  easy.  China  is  a  very  old  nation. 
They  have  outlived  all  laws;  they  have  no  laws  or  courts, 
as  we  know  them,  therefore  there  can  be  no  contract 
or  no  way  of  enforcing  a  contract  if  you  should  make 
one,  but  the  Chinese  must  do  business  and  the  only 
way  he  can  do  business  is  on  trust.  Therefore,  as  a 
natural  result,  in  order  to  do  business,  the  Chinaman 
must  be  trustworthy  and  he  has  become  so,  —  that  is 
the  answer." 

We  are  not  in  that  fortunate  position  and  must 
move  with  the  crowd.  Therefore,  what  we  are  doing  in 
having  legislation  passed  to  regulate  to  a  certain  extent 
the  practice  of  the  profession,  which  will,  to  my  mind, 
have  a  very  beneficial  effect  in  years  to  come,  not  so 
much  as  it  effects  the  action  of  the  individual,  but  as  it 
regulates  the  actions  and  requirements  of  those  who  wish 
to  enter  the  profession,  and  I  believe  that  while  this 
beneficial  effect  will  come  in  time,  we  should  not  be 
discouraged  by  some  of  the  difficulties  we  may  experience. 
On  account  of  having  to  get  provincial  legislation  instead 
of  Dominion,  the  consequence  is  that,  our  institution 
being  national,  it  becomes  necessary  to  organize  provincial 
bodies  which  may  become  more  or  less  rivals  of  our 
national  institution.  My  own  personal  opinion  is  that 
this  extra  tax  on  us  should  be  made  as  light  as  possible 
by  having  the  provincial  bodies  perform  only  the  bare 
duties  required  by  law.  If  we  try  to  make  our  provincial 
bodies  rivals  of  the  national  society,  then  the  expense 
will  become  so  great  that  our  Institute  will  be  bound 


to  be  the  loser,  as  there  will  be  no  choice  as  to  which 
society  the  individual  must  drop,  when  he  decides  that 
he  is  going  to  cut  down  expenses.  I  am  very  glad  to 
say  that  to  date  my  fears  in  this  matter  have  not  been 
entirely  justified. 

There  is  another  matter  that  concerns  the  entire 
world,  in  which  I  would  like  to  see  the  engineers  take  a 
more  active  part.  I  refer  to  our  economic  problems. 
The  world,  to  my  mind,  is  passing  through  more  strenuous 
times  than  those  of  1914  to  1918.  At  that  time  there 
were  patriotic  motives  and  the  spirit  of  self-preservation 
that  held  opposing  forces  and  thought  in  check.  This 
is  a  subject  entirely  too  vast  to  be  gone  into  in  any  detail 
at  this  time  and  I  will  only  refer  to  one  question,  "Labour 
and  Capital". 

Capital 

This  is  a  question  that  every  engineer  should  take 
seriously,  for  his  work  is  the  proper  guidance  of  these 
forces  in  the  development  of  our  modern  civilization 
with  the  ultimate  aim  of  the  uplifting  and  betterment 
of  the  human  race. 

Let  us  analize  our  subject.  What  is  capital  ?  It  is 
stored  labour.  How  is  it  created?  By  self  sacrifice. 
What  does  it  amount  to?  About  six  hundred  dollars 
per  head  for  the  people  on  this  earth  to-day.  A  small 
portion  is  in  the  form  of  money,  which  if  it  was  equally 
divided  each  of  us  would  not  have  enough  to  pay  our 
hotel  bill  at  this  tavern  for  a  single  day.  What  is  its  use  ? 
To  make  living  more  easy  and  increase  the  happiness 
and  comforts  of  life.  Who  controls  it?  In  some  cases 
men  who  inherited  the  control  from  their  parents.  In 
other  cases,  men  of  great  force  of  character  who,  by 
their  ability  and  power,  have  acquired  the  individual 
control,  but  the  vast  majority  of  the  world's  capital  is 
managed  and  directed  by  men  who  are  either  elected  or 
chosen  for  the  positions  they  hold  on  account  of  their 
ability  to  manage  and  control  large  affairs. 

What  are  the  faults  and  objections  to  capital  ?  There 
can  be  no  fault  or  objection  found  with  capital,  not- 
withstanding socialist  and  communist  to  the  contrary. 
Those  in  control  may  abuse  their  trust,  as  history  would 
indicate  has  been  done  in  the  past,  and  further  on  account 
of  capital  being  capable  of  being  loaned  and  therefore 
commanding  a  price  for  its  use,  most  nations  have  found 
it  necessary  to  pass  laws  restricting  the  right  to  entail 
the  control  of  capital,  for  the  obvious  reason  that  it  might 
be  possible  for  a  control  to  become  so  enormous  that  the 
entire  world  would  be  paying  tribute  to  one  man,  or  to 
one  group  of  men. 

Labour 

Who  are  the  labourers?  Every  person  who  either 
creates  or  assists  in  the  distribution  of  the  world's  goods. 
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Among  the  men  there  are  to-day  probably  not  more 
than  one  out  of  a  thousand  who  would  not  be  properly 
classed  a  labourer.  We  will  not  discuss  the  ladies  in 
this  connection. 

What  are  the  objects  of  labour  organizations?  To 
better  the  conditions  of  the  working  man.  Do  they 
live  up  to  this  object  ?  My  answer  is  emphatically  "no". 
By  false  teaching  that  all  men  are  equal,  by  teaching 
that  the  organized  labourer  is  producing  from  two  to 
twenty  times  what  he  gets  paid  for,  and  by  teaching 
that  there  is  sufficient  capital  in  the  world  for  all  to  live 
in  comfort  and  leisure,  if  it  were  equally  divided,  they 
have  created  a  feeling  of  unrest,  hatred  and  distrust  in 
the  minds  of  their  members.  By  teaching  and  putting 
into  practice  the  false  doctrine  that  the  less  a  man  will 
do,  the  more  jobs  there  will  be  for  others,  by  restricting 
the  kinds  of  work  a  man  may  do  and  by  restricting  the 
time  he  may  work  and  the  amount  of  work  he  may  do 
in  a  given  time,  they  have  increased  the  cost  of  production 
to  such  a  point  that  they  themselves,  as  well  as  the  rest 
of  the  world,  are  scarcely  able  to  make  both  ends  meet. 
All  the  people  of  the  world  are  consumers  and  anything 
that  increases  the  cost  to  the  consumer  is  a  detriment 
to  the  world. 

The  most  objectionable  feature  of  union  rules  is  the 
one  restricting  the  kinds  of  work  a  man  may  do.  Let  me 
give  you  one  example.  Imagine  a  poor  section  foreman 
being  threatened  with  expulsion  from  his  union  and  a 
fine  of  nine  hundred  and  ninety-nine  dollars  and  ninety- 
nine  cents  for  daring  to  repair  an  air  hose  on  a  freight 
car  at  a  cost  of  forty-five  cents,  when  this  car  was  located 
one  hundred  and  fifty  miles  from  a  headquarters  where 
the  car  repairs  were  located.  This  was  out  on  a  branch 
line  with  two  trains  per  week.  To  send  out  a  car  repairer 
and  pay  demurrage,  car  rental,  etc.,  was  calculated  to 
cost  thirty-five  dollars.  Is  it  any  wonder  we  have  high 
freight  rates  ? 

You  may  ask  what  brings  about  such  conditions. 
My  personal  opinion  is  that  the  professional  labour 
leader  is  the  guilty  party.  It  is  to  his  personal  advantage 
that  the  members  of  his  unions  be  kept  poor,  that  they 
be  kept  as  tenants  rather  than  home  owners,  and  that 
they  be  kept  in  trouble  and  strife.  It  is  only  under 
these  conditions  that  the  leaders  can  exploit  the  poor 
man.  You  can  draw  your  own  conclusions.  Look  up 
the  records  of  the  probation  of  John  Mitchell's  will.  Ask 
your  financial  agents  for  the  rating  of  Samuel  Gompers. 
See  the  public  press  re  the  voting  of  two  hundred  and 
fifty  thousand  dollars  to  John  L.  Lewis,  to  be  used 
without  accounting  during  the  recent  coal  strike.  He 
can  easily  explain  to  his  dupes  why  he  should  not  show 
a  receipt  for  the  work  similar  to  that  done  at  Herrin. 

I  may  be  painting  a  black  picture,  but  there  is  a 
silver  lining.  When  you  see  working  men  parading  with 
a  large  banner,  showing  a  jackass  standing  on  a  railway 
track  and  a  monster  engine  approaching  at  full  speed, 
and  the  legend  underneath  "We  will  knock  hell  out  of 
him",  the  loco  is  labelled  "O.B.U.",  the  ass  is  labelled 
"International",  further  on  you  see  another  banner  with 
very    fat   hog  with  both  feet  in  the  trough,  this  hog 


is  labelled  "International",  and  further  on  you  see  another 
banner  with  a  red-headed  be-whiskered  Russian  anarchist, 
labelled  "O.B.U.",  gentlemen,  this  does  not  represent  the 
best  interest  of  the  working-man,  neither  does  it  represent 
the  idea  of  one  working-man  of  the  other,  it  only  represents 
one  exploitor's  idea  of  another  exploiter,  who  both  want 
the  same  job.  This  looks  like  disintegration  and  as  soon 
as  the  majority  of  working  men  begin  to  realize  that  they 
are  the  abject  slaves  held  in  bondage  by  the  exploiters, 
you  may  expect  to  see  something  doing.  Socialism  has 
much  more  to  say  for  itself  than  the  closed  shop  teaching 
of  most  unions.  The  closed  shop  denies  the  brotherhood 
of  man;  the  outsider  is  a  scab  and  if  the  unions  had  their 
way,  such  a  one  would  be  more  effectively  deprived  of 
making  a  living  than  are  the  cripples  of  the  Great  War. 

Well  now,  what  are  we  going  to  do  about  it  ?  Stop, 
and  stop  at  once,  toadying  to  labour  unions  and  take 
your  employees  into  your  confidence.  Gives  them  a  say 
in  the  management  of  your  business.  I  can  best  express 
my  ideas  by  an  example.  I  was  at  a  large  isolated 
industrial  plant,  over  a  year  ago,  employing  about  three 
thousand  men.  The  plant  was  working  and  the  town 
had  the  most  cheerful  appearance  of  any  I  had  visited 
in  a  trip  of  over  two  thousand  miles.  When  I  asked 
the  manager,  whom  I  knew  very  well,  how  he  was  able 
to  keep  open,  when  practically  all  similar  plants  were 
closed  down,  he  replied,  "The  men  are  working  and  we 
are  producing  twenty-five  per  cent  cheaper  than  a  year 
ago,  and  that  without  cutting  wages".  When  I  asked 
him  how  he  was  able  to  get  men  to  work,  he  replied  that 
they  had  a  committee  of  twenty-one  men  entirely  elected 
by  the  men  in  the  different  branches  of  the  works,  and 
that  these  men  sat  around  the  table  with  the  officers 
every  week  or  so,  and  that  they  knew  as  well  as  the 
officers  everything  connected  with  both  the  financial  and 
working  of  the  plant,  and  that  when  any  dispute  arose 
it  was  referred  to  this  committee,  and  that  the  manage- 
ment had  not  been  turned  down  in  over  two  years. 
When  I  asked  how  the  unions  permitted  such  an  arrange- 
ment, he  replied  that  they  had  no  unions,  they  had  a 
strike  and  would  not  open  up  until  three  hundred  "reds" 
were  run  out  of  town,  and  the  men  organized  and  elected 
their  own  representatives.  The  company  does  not  object 
to  a  union  man,  but  they  will  not  have  any  dealings  with 
union  representatives.  The  result  is  that  practically  all 
the  men  have  quit  their  respective  unions. 

Italy  is  showing  us  the  way.  They  are  five  years 
ahead  of  us  in  this  matter,  in  the  statement  of  a  very 
prominent  engineer,  who  has  recently  returned  from  there. 
A.  year  ago  last  March,  at  the  invitation  of  the  then 
Minister  of  Labour,  there  was  a  meeting  in  Ottawa  of 
interest  employing  one  hundred  and  forty-five  thousand 
men,  who  were  all  working  under  the  Industrial  Council 
plan.  This  is  a  good  beginning  for  Canada,  and  if  you 
engineers  will  give  this  matter  the  study  that  your 
personal  interest  in  the  subject  deserves,  I  have  hopes 
of  living  to  see  the  time  when  co-operation  will  take 
the  place  of  hatred,  distrust  and  discontent.  Be  fair 
and  honest  with  your  employees  and  you  will  command 
their  respect,  and  once  you  get  that  you  may  hope  to 
get  co-operation. 
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J.  MacD.  Gilchrist,  a.m.e.i.c,  is  stationed  at  Iroquois 
Falls,  Ontario,  with  the  forestry  department  of  the 
Abitibi  Power  and  Paper  Company. 

J.  M.  Cuddy,  s.e.i.c,  of  Montreal,  has  accepted  a 
position  with  the  Dryden  Paper  Company,  Limited,  at 
Dryden,  Ontario. 

F.  S.  Kuhns,  a.m.e.i.c,  has  been  appointed  sales 
manager  of  the  Bishopric  Manufacturing  Company, 
Limited,  with  headquarters  in  the  Birks  Building,  Ottawa. 

Arthur  Donaldson,  s.e.i.c,  of  Edmonton,  Alta.,  who 
received  his  degree  of  b.Sc,  from  the  University  of  Alberta, 
is  on  the  staff  of  the  Carter  Hall  Aldinger  Company,  at 
Ponoka,  Alta. 

E.  L.  M.  Burns,  jr.E.i.c,  has  been  transferred  from 
Halifax,  N.S.,  to  Ottawa,  on  the  branch  of  the  assistant 
director  of  military  surveys,  Department  of  National 
Defence  at  Ottawa. 

W.  D.  Proctor,  jr.E.i.c,  has  resigned  from  the  staff 
of  James,  Proctor  and  Redfern  Limited,  consulting 
engineers,  Toronto,  and  has  been  appointed  to  the  staff 
of  McGregor  and  Mclntyre,  Limited,  of  the  same  city. 

J.  P.  Chapleau,  jr.E.i.c,  is  now  located  with  the 
Quebec  Development  Company,  Limited,  at  St.  John 
d'Alma,  Lake  St.  John,  Quebec.  Mr.  Chapleau  is  a 
graduate  of  Ecole  Polytechnique  of  Montreal. 

Chas.  A.  Fox,  a.m.e.i.c,  of  Montreal,  is  situated  at 
Larder  Lake,  Ont,  with  the  Crown  Reserve  Mining 
Company,  Limited.  Mr.  Fox  graduated  in  mining  from 
McGill  University  in  1911. 

C.  D.  Norton,  a.m.e.i.c,  who,  for  the  past  years, 
has  been  on  the  engineering  staff  of  the  Canadian  Pacific 
Railway,  at  residence  3,  Kipawa,  has  resigned  to  accept 
a  position  with  J.  S.  Metcalf  Company,  Montreal. 

Thomas  S.  Scott,  m.e.i.c,  who  last  year  was  appointed 
city  engineer  for  the  city  of  Niagara  Falls,  Ontario,  has 
this  year  been  appointed  city  manager,  Niagara  Falls 
having  adopted  a  city  manager  system  for  the  first  time. 

L.  H.  DeLa  Franier,  s.e.i.c,  has  recently  left  for 
Rancaqua,  Chile,  South  America,  to  accept  a  position 
with  the  Braden  Copper  Company.  Since  1920,  Mr.  De 
La  Franier  has  been  working  in  South  America  and 
Africa  and  only  returned  to  Canada  in  October  last. 

J.  M.  Conroy,  jr.E.i.c,  who  graduated  from  McGill 
University  in  1918  with  the  degree  of  b.sc,  and  who 
until  recently  has  been  with  the  Department  of  Naval 
Service  at  Ottawa,  is  now  with  the  Marconi  Wireless 
Company  of  Canada,  at  Montreal. 

V.  Denis,  a.m.e.i.c,  is  now  located  at  the  Montreal 
office  of  the  Public  Works  Department.  Mr.  Denis  has 
been  connected  with  the  department  for  a  number  of 
years  in  various  capacities,  and  comes  from  the  Ottawa 
office. 

H.  B.  Muckleston,  m.e.i.c,  for  a  number  of  years 
chief  engineer  of  the  Lethbridge  Northern  Irrigation 
I  )istrict,  has  been  appointed  manager,  which  is  a  tribute 
to  Mr.  Muckleston's  executive  capacity  as  well  as  to  his 
engineering  ability. 


W.  E.  Hobbs,  a.m.e.i.c,  d.l.s.,  has  been  appointed 
deputy  provincial  secretary  of  the  provincial  government 
of  Manitoba.  Mr.  Hobbs  who  has  been  director  of  town 
planning  for  the  province  will  continue  to  function  in 
that  capacity. 

E.  R.  Woodward,  jr.E.i.c,  of  Montreal,  is  now  on 
the  chemical  staff  of  the  Tide  Water  Oil  Company  of 
Boyonne,  N.J.  Mr.  Woodward  graduated  from  McGill 
University  in  1922,  with  the  degree  of  b.sc,  in  chemical 
engineering,  following  which  he  went  to  New  York  City 
with  Ledoux  and  Company,  metallurgical  analysts. 

John  H.  Curzon,  a.m.e.i.c,  has  resigned  from  the 
staff  in  engineering  drawing  at  the  University  of  Toronto, 
and  has  accepted  a  position  as  designing  engineer  with 
the  sewer  section,  department  of  works  of  the  city  of 
Toronto.  Mr.  Curzon  graduated  from  the  above  univer- 
sity in  1911,  having  received  his  degree  of  b.a.sc. 

S.  Eastman  Root,  s.e.i.c,  has  been  appointed  to  the 
position  of  field  engineer  and  assistant  to  the  construction 
engineer  with  the  St.  Lawrence  Paper  Mills,  Limited,  at 
Three  Rivers,  Quebec.  Mr.  Root  was  on  the  engineering 
staff  of  the  Thompson  Starrett  Company,  on  the  construc- 
tion of  the  paper  company's  new  mill  at  Three  Rivers. 

R.  J.  McClelland,  a.m.e.i.c,  of  Kingston,  received 
the  congratulations  of  those  present  at  the  opening  of 
the  new  rink  of  the  curling  club  at  Kingston,  on  January 
11th,  on  account  of  the  satisfactory  work  he  did  as 
engineer  and  contractor  for  the  building,  which  was 
completed  in  a  manner  that  was  appreciated  by  the 
members  of  the  club. 

A.  B.  McEwen,  a.m.e.i.c,  is  superintendent  for 
William  I.  Bishop,  Limited,  consulting  engineers,  Mont- 
real, on  the  construction  of  a  dam  and  power  house  for 
Price  Brothers  and  Company,  Limited,  on  the  Chicoutimi 
river.  Before  accepting  his  present  position  he  was  with 
the  Canadian  Explosives  Limited,  and  prior  to  that  he 
was  principal  assistant  to  R.  S.  and  W.  S.  Lea,  of  Montreal. 

Donald  Ross-Ross,  a.m.e.i.c,  graduate  of  the  class 
of  1917  in  mechanical  engineering,  at  McGill  University, 
has  been  appointed  assistant  master  mechanic  to  the 
Canadian  Rubber  Factories,  Canadian  Consolidated 
Rubber  Co.  Ltd.,  Montreal.  Mr.  Ross-Ross  was  pre- 
viously with  the  planning  department  of  the  general 
rubber  goods  factory  with  the  same  company. 

James  McAdam,  a.m.e.i.c,  is  combining  business 
with  pleasure  in  a  winter  vacation  to  the  Old  Country, 
as  he  intends  associating  himself  with  the  Board  of 
Transportation  for  Great  Britain  on  reconstruction  of 
county  highways.  Mr.  McAdam  has  had  considerable 
experience  with  road  work  in  Toronto,  being  connected 
with  the  road  section,  works  department,  of  that  city  for 
about  nine  years,  and  has  had  charge  of  the  highway 
department  of  the  firm  of  Frank  Barber  and  Associates, 
Limited,  Toronto,  for  several  years. 

Wm.  H.  Eassie,  a.m.e.i.c,  is  engineer  of  roads  and 
bridges,  with  the  public  works  and  sea  defence 
department  at  Georgetown,  Demerara,  British  Guiana. 
Mr.  Eassie  is  a  native  of  London,  England,  and  received 
his  primary  and  technical  education  in  the  Old  Country. 
He  has  spent  a  number  of  years  in  British  Guiana  on 
engineering  work  prior  to  1917,  at  which  time,  due  to  ill 
health,  he  came  north  to  British  Columbia  where  he  was 


102 


THE     ENGINEERING     JOURNAL 


February,  1923 


engaged  in  general  engineering  work  until  returning  to 
British  Guiana  recently. 

Commander  C.  P.  Edwards,  O.B.E.,  a.m.e.i.c, 
returned  from  England  on  December  23rd,  1922, 
where  he  represented  Canada  at  the  Imperial  Conference 
on  the  Imperial  chain  of  wireless  telegraph  stations. 
While  coming  up  the  Bay  of  Fundy  on  their  return 
trip,  Commander  and  Mrs.  Edwards  were  given  a  hearty 
welcome  on  their  safe  return  to  Canada  by  wireless 
telephone  by  F.  P.  Vaughan,  m.e.i.c,  of  the  Vaughan 
Electric  Co.,  Ltd.,  from  his  radio  phone  station,  Nine 
B.I.,  which  is  located  in  Mr.  Vaughan's  laboratory  in 
St.  John,  N.B. 

Carl  P.  Richards,  a.m.e.i.c,  was  assistant  resident 
bridge  engineer  on  the  construction  of  the  Oregon  City — 
West  Linn  bridge  which  was  formally  opened  in  December 
last.  This  bridge  completes  the  major  link  in  the  Pacific 
highway  from  Canada  to  Mexico,  and  has  been  described 
in  detail  in  the  Engineering  News-Record  and  the  Engin- 
eering World  on  account  of  its  unique  design.  Mr. 
Richards  was  for  a  number  of  years  on  bridge  construction 
in  Saskatchewan  prior  to  taking  up  work  in  the  United 
States. 

David  B.  McLay,  m.e.i.c,  has  left  Singapore,  Straits 
Settlements,  and  has  given  a  temporary  address  of  "Rose 
Lea",  Uddingston,  Lanarkshire,  Scotland.  Mr.  McLay 
received  his  degree  of  B.Sc,  from  Glasgow  University 
in  1910,  and  the  following  year  came  to  Canada  and 
joined  the  city  engineer's  staff  at  Toronto,  later  being 
appointed  resident  engineer  for  the  Mc Alpine  Robertson 
Construction  Company,  Limited,  on  tunnel  construction 
work  at  Illecillewaet,  B.C.  For  four  years  until  1914, 
Mr.  McLay  was  with  the  city  engineer's  department  of 
Vancouver,  B.C.,  following  which  he  returned  to  Scotland, 
and  in  1916,  enlisted  with  the  Royal  Engineers  on  active 
service  in  India,  and  Mesopotamia,  during  which  time  he 
was  appointed  to  Acting  Captain,  R.E. 

Gordon  L.  Shanks,  a.m.e.i.c,  has  left  Rockwood 
Municipality,  Manitoba,  for  Wood  River,  Illinois,  where 
he  was  appointed,  early  in  December,  chief  draughtsman 
in  charge  of  the  design  of  a  large  oil  refinerv  extension 
programme  for  the  Royal  Dutch  Steel  Oil"  Company. 
Mr.  Shanks  graduated  from  the  University  of  Manitoba 
in  1912,  and  subsequently  was  employed  with  the  Founda- 
tion Company  as  engineer  and  office  assistant  to  the 
western  branch  in  Vancouver,  B.C.,  and  later  as  office 
manager  and  civil  engineer  on  the  straightening  of  the 
North  Transcona  Elevator,  with  headquarters  at  Win- 
nipeg. From  April  1915  until  receiving  his  recent 
appointment,  he  was  municipal  engineer  for  Rockwood 
Municipality,  at  Stonewall,  Man. 

Ira  P.  MacNab,  m.e.i.c,  superintendent  of  the 
tramway  department  of  the  Nova  Scotia  Tramway  and 
Power  Company,  Limited,  has  accepted  an  executive 
position  with  the  Riverside  Iron  Works,  Calgary.  Mr. 
MacNab  has  been  connected  with  the  tramway  company 
for  seven  years,  and  previous  to  that,  following  his  gradua- 
tion from  the  Nova  Scotia  Technical  College,  was  with  the 
Truro  Foundry  and  Machinery  Company.  Mr.  MacNab, 
at  the  time  of  leaving  Halifax,  was  vice-president  of  the 
branch,  in  connection  with  which  he  has  taken  an  active 
part  since  its  organization.    He  has  also  been  on  the 


council  of  the  Association  of  Professional  Engineers  of 
Nova  Scotia  since  the  passing  of  the  act,  and  has,  at  all 
times,  taken  a  keen,  constructive  interest  in  the  welfare 
of  the  profession.  Before  leaving  Halifax  he  received 
many  marks  of  the  esteem  in  which  he  is  held,  both  by 
His  fellow  engineers  and  those  with  whom  he  came  in 
contact  both  in  business  and  socially. 

S.  B.  Clement,  m.e.i.c,  chief  engineer  of  the  Temiska- 
ming  and  Northern  Ontario  Railway,  and  J.  G.  G.  Kerry, 
M.e.i.c,  consulting  engineer  of  the  same  railway,  have 
prepared  a  report  on  the  electrification  of  this  road, 
which  has  been  under  consideration  for  some  time.  The 
report  recommends  electrification  as  aself-sustaininginvest- 
ment  of  capital  funds.  The  report  contains  further 
recommendations  regarding  the  securing  of  the  necessity 
power  in  connection  with  the  project. 

S.  F.  Ricketts,  a.m.e.i.c,  of  Winnipeg,  Man.,  is  vice- 
president  and  sales  manager  of  the  Western  Elevator  and 
Motor  Company,  Limited,  having  been  a  director  of  the 
company  since  its  inception  four  years  ago.  Mr.  Ricketts 
was  born  at  Cheswick,  London,  England,  in  1883,  and 
received  his  early  education  in  the  Old  Country.  Before 
coming  to  Canada  he  was  in  charge  of  the  Central  Power 
Station  at  Cheswick,  London  W.,  for  the  London  United 
Electric  Tramways,  Limited,  from  1900  to  1903,  following 
which  he  spent  the  next  seven  years  in  China;  first  as 
resident  engineer  for  the  China  Light  and  Power  Company 
Limited,  and  later  as  executive  manager  for  the  same 
company.  Since  coming  to  Canada  Mr.  Ricketts  has 
been  general  superintendent  for  the  North  Arm  Steamship 
Company,  Vancouver,  and  in  1912  he  was  in  charge  of 
construction  of  the  new  power  plant  for  the  city  of  Moose 
Jaw,  Sask.  In  1916,  he  was  appointed  to  the  staff  of 
the  Canadian  General  Electric  Company's,  first  on  the 
staff  responsible  for  this  company's  sub-contracts  on 
electrical  work  for  the  Transcontinental  Railway,  and 
the  following  year  as  sales  engineer  at  Toronto  and  later 
as  apparatus  sales  engineer  and  assistant  manager  of  the 
company's  district  office  in  Toronto. 

Industrial  Activity  Indicated  by  Re-opening  Engineering  Plant 

D.  E.  Grant,  m.e.i.c,  has  completed  arrangements 
whereby  the  Longueuil  plant  of  Armstrong,  Whitworth  of 
Canada,  Limited,  will  be  opened  up  at  once  for  the 
manufacture  of  pulp  and  paper  machinery  and  general 
engineering  work,  the  Longueuil  works  being  turned  over 
to  a  new  Canadian  company,  Charles  Walmsley  Company 
(Canada)  Limited.  The  parent  company,  Charles  Walms- 
ley Company,  Limited,  has  supplied  a  considerable  amount 
of  machinery  to  Canada,  including  news  print  machines 
of  Price  Brothers  at  Kenogami,  and  the  news  print 
machinery  at  Iroquois  Falls  of  the  Abitibi  Power  and 
Paper  Company. 

The  policy  of  the  new  company  will  be  to  carry  out 
the  whole  of  Charles  Walmsley's  Canadian  business  and 
to  acquire  the  necessary  rights  to  manufacture  other 
specialities  so  as  to  form  a  complete  line  of  equipment 
for  pulp  and  paper  mills  and  hydro-electric  installations. 
Agreements  on  these  lines  have  been  already  concluded 
with  Sir  W.  G.  Armstrong  Whitworth  and  Company, 
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Limited,  whereby  the  new  company  acquires  rights  for 
the  manufacture  of  water  turbines,  Pelton  wheels, 
hydraulic  pumps,  lock  gates,  and  sluice  valves,  etc.,  etc. 
It  has  also  obtained  the  rights  to  manufacture  the  special- 
ities of  the  Watford  Engineering  Works,  Limited,  which 
include  their  well  known  "Tremor"  strainer.  Similar 
arrangements  have  been  completed  with  Gwynnes  Limited, 
of  Hammersmith,  London,  covering  their  universally 
known    "Invincible"    centrifugal    pumping    machinery. 

The  Canadian  Board  is  not  yet  completed  but  it 
will  be  a  very  strong  one.  Sir  William  Price  is  president, 
and  other  directors  are:  —  F.  H.  Anson,  vice- 
president  of  the  Abitibi  Power  and  Paper  Company;  the 
Hon.  G.  G.  Foster,  and  H.  B.  Walker.  The  manage- 
ment of  the  new  company  will  be  entirely  under  the  control 
of  the  Canadian  Board  of  Directors,  who  will,  when  they 
consider  it  advantageous  to  do  so,  obtain  assistance  from 
the  parent  companies  in  technical,  operating  and  admin- 
istrative matters. 

Appointed  Deputy  Commissioner  of  Public  Works  and 
Mines,  Nova  Scotia 


Engineers,  and  of  the  Cape  Breton  Branch  of  The  Engin- 
eering Institute  of  Canada. 

New  Chairman  of  Ottawa  Branch 

Oswald  Sterling  Finnie,  m.e.i.c,  the  new  chairman 
of  the  Ottawa  Branch,  is  an  old  Ottawa  boy.  He  was 
born  in  Arnprior,  but  came  to  Ottawa  at  an  early  age 
with  his  parents,  Mr.  D.  M.  Finnie,  late  general  manager 
of  the  Bank  of  Ottawa,  and  Mrs.  Finnie.  He  was  educated 
at  the  public  schools  in  Ottawa  and  graduated  from  McGill 
University  in  1897,  with  the  degree  of  Bachelor  of  Science. 
He  entered  the  service  of  the  Dominion  Government  in 
1898,  going  into  the  Yukon  in  that  year  as  mining  recorder 
with  the  late  Mr.  William  Ogilvie,  who  had  just  been 
appointed  governor  of  the  Territory.  He  returned  to 
Ottawa  in  1910,  having  been  appointed  inspecting  engineer 
of  mines  for  the  Department  of  the  Interior. 

He  was  admitted  to  The  Engineering  Institute,  then 
the  Canadian  Society  of  Civil  Engineers,  as  an  Associate 
Member  in  1912,  and  was  made  a  Member  of  The  Institute 
in  September,  1921.  He  was  appointed  director  of  the 
North  West  Territories  Branch,  Department  of  the 
Interior,  in  December,  1920,  with  headquarters  at  Ottawa. 


THOMAS  J.  BROWN,  M.E.I.C. 


O.  S.  FINNIE,  M.E.I.C. 


Thomas  J.  Brown,  M.E.I.C,  of  North  Sydney,  has 
recently  been  appointed  deputy  commissioner  of  Public 
Works  and  Mines  for  Nova  Scotia,  and  will  enter  upon 
his  new  duties  on  the  first  of  February.  Mr.  Brown  is  a 
native  of  Cape  Breton,  and  has  had  very  extensive 
experience  in  the  mining  industry  in  Nova  Scotia,  having 
been  connected,  in  an  official  capacity,  with  The  Nova 
Scotia  Steel  and  Coal  Company,  Ltd.,  The  Dominion 
Coal  Company,  Ltd.,  The  Inverness  Coal  and  Railway 
Company,  Ltd.,  and  other  companies.  For  the  past 
two  or  three  years  Mr.  Brown  has  been  practising  as  a 
consulting  mining  engineer,  at  North  Sydney.  He  is  a 
member  of  the   Nova   Scotia   Society   of   Professional 


This  branch  was  later  enlarged  to  administer  Yukon  affairs 
at  Ottawa  and  is  now  known  as  the  North  West  Territories 
and  Yukon  Branch.  He  was  commissioned  a  Dominion  Land 
Surveyor  in  March,  1915.  He  also  became  a  member  of 
the  North  West  Territories  Council  in  June,  1921.  He 
is  a  member  of  the  Rideau  Club. 

James  H.  Barber,  M.E.I.C,  Honoured  by  C.P.R.  Officials 
at  Toronto 

James  H.  Barber,  m.e.i.c,  for  many  years  on  the 
engineering  staff  of  the  Canadian  Pacific  Railway,  has 
recently  retired  from  active  service  with  the  company, 
and  to  mark  the  occasion,  and  as  an  expression  of  esteem, 
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a  number  of  officials  of  the  company  gathered  at  the 
office  of  General  Superintendent  Grout,  and  presented 
Mr.  Barber  with  an  engrossed  address  suitably  framed, 
a  well  filled  purse  of  gold,  and  a  handsome  case  of  pipes, 
as  well  as  a  beautiful  bouquet  of  roses  for  Mrs.  Barber. 
During  Mr.  Barber's  long  service  he  has  been  especially 
identified  with  the  construction  of  the  Credit  Valley  Rail- 
way, the  Ontario  and  Quebec  Railway,  the  Guelph  Junc- 
tion Railway,  fall  now  forming  part  of  the  C.P.R.),  the 
Richelieu  River  bridge,  double  tracking  St.  Lawrence 
River  bridge,  Sortin  yard,  double  tracking  Montreal  to 
Farnham,  bridge  reconstruction  Dominion  Atlantic  Rail- 
way, double  tracking  Lachine  Canal  swing  bridge,  and 
grade  separation  work  at  North  Toronto,  and  during  the 
last  three  years  has  been  division  engineer  of  Toronto 
terminals. 

In  addition  to  Mr.  Grout  the  following  officials  of 
the  company  were  noticed  at  the  function:  —  H.  J. 
Humphrey,  assistant  general  superintendent;  Col.  Blair 
Ripley,  district  engineer;  Angus  MacMurchy,  K.C., 
company's  solicitor  at  Toronto;  Robert  Scott,  super- 
intendent Toronto  terminals;  R.  McKillop,  superintendent 
Bruce  division;  F.  Ronaldson,  district  master  mechanic; 
A.  P.  Walker,  assistant  district  engineer;  L.  S.  Rudder, 
division  engineer.  Trenton  division;  V.  A.  G.  Dey,  division 
engineer,  Bruce  division;  Walter  Code,  roadmaster 
Toronto  terminals;  J.  Hawkins,  B.  &  B.  master,  Toronto 
terminals;  Harry  Ross,  B.  &  B.  master,  Bruce  division; 
and  many  others  of  his  numerous  long-time  friends. 

Mr.  Barber  was  one  of  the  original  members  of  the 
Canadian  Society  of  Civil  Engineers,  founded  in  1887, 
now  The  Engineering  Institute  of  Canada,  and  his  first 
work  in  the  city  of  Toronto  was  as  engineer  in  charge  of 
laying  the  track  from  the  Don  river  five  miles  down  the 
Kingston  road  for  the  Toronto  Gravel  Road  and  Concrete 
Company.  This  line  now  forms  a  portion  of  the  trackage 
of  the  Toronto  Transportation  Commission. 


Manitoba's  New  Big  Hydro-Electric  Development 
now  in  Operation 

The  first  unit  of  the  Manitoba  Power  Company's 
168,000-h.p.  development  at  Great  Falls  on  the  Winnipeg 
river  was  started  on  December  28th,  and  has  since  been 
operated  on  commercial  load  in  parallel  with  the  existing 
plants  of  the  Winnipeg  Electric  Railway  Company. 

The  plant  was  officially  started  by  Sir  James  Aikins, 
Lieutenant-Governor  of  the  Province  of  Manitoba,  in  the 
presence  of  the  directors  and  officials  of  the  company 
and  a  party  of  Winnipeg  business  men. 

The  remarkable  progress  of  construction  of  this  plant 
can  best  be  gauged  by  the  fact,  that  a  year  ago  the  site 
of  the  plant  was  in  its  primeval  state.  To-day  there 
has  been  constructed  a  plant  representing  an  investment 
of  nearly  $7,000,000.  in  dams,  power  house  and  transmis- 
sion lines.  The  work  of  installing  the  machinery  did  not 
start  until  October,  when  the  first  shipments  of  turbine 
parts  were  received.  By  the  end  of  November  the  stator 
for  unit  No.  1  was  the  only  portion  of  the  electrical  equip- 
ment on  the  work,  this  having  been  centred  but  not 
grouted  in.  The  turbine  runner  and  shaft  was  still  in 
the  factory,  and  all  the  remaining  portions  of  the  generator 
were  still  in  transit  or  in  the  shop.  By  December  22nd 
the  turbine  had  been  erected  complete  and  all  connections 
to  the  governor  had  been  made.     Connection  was  made 


between  the  generator  and  turbine  on  December  27th, 
and  on  December  28th,  unit  No.  1  together  with  all  the 
necessary  auxiliary  equipment,  was  placed  in  operation 
under  partial  head. 

The  plant  is  an  all-Canadian  product,  and  the  power 
company  have  in  every  possible  instance,  procured  all 
materials,  equipment  and  labour  in  Canada.  By  the 
time  the  plant  is  completed  more  than  85,000,000.  will 
have  been  spent  in  wages  to  Canadian  workmen  for  the 
construction  of  the  plant  and  the  manufacture  and  installa- 
tion of  the  materials. 

The  design  of  this  plant  provides  for  the  installation 
of  six  28,000-h.p.  units,  giving  a  total  capacity  of  168,000 
h.p.  The  present  construction  includes  all  of  the  per- 
manent works  and  substructure  for  the  complete  plant, 
and  one-half  of  the  power-house  superstructure  to  accom- 
modate three  units,  two  of  which  are  now  being  installed, 
and  it  was  announced  at  the  official  opening  of  the  plant 
that  plans  are  in  preparation  for  the  installation  of  the 
third  unit. 


Publications  received  during  the  month 

General  Publications 
Presented  by  Chapman  and  Hall,  Limited. 

Reinforced  Concrete,  by  R.  J.  Harrington  Hudson. 
Boiler  Plant  Testing,  by  David  Brownlie. 

Mechanical  Testing,  Volume  1,  by  R.  G.  Batson  and  J.  H.  Hyde. 
Mechanical  Testing,  Volume  2,  by  R.  G.  Batson  and  J.  H.  Hyde. 
Presented  by  Phelps  Johnson,  M.E.I.C. 

Fourteenth  National  Conference  on  City  Planning,  Springfield, 
Mass.,  June  1922,  proceedings. 
Presented  by  A.  C.  Selig,  M.E.IC. 

Plans  of  Two  Schemes  for  Bridges  over  the  St.  Lawrence  River, 
near  Quebec  (dated  1851  and  1884). 

Transactions,  Proceedings,  etc. 
Presented  by  the  societies. 

American  Society  for  Testing  Materials.  Philadelphia,  Pa.. 
Twenty-fifth  Annual  Meeting,  Atlantic  City,  N.J.  June  27-30,  1922 
proceedings,  volume  22,  part  1,  committee  report,  new  and 
revised  tentative  standards. 
Twenty-fifth  Annual  Meeting,  Atlantic  City.  N.J.  June  27-30, 1922 

proceedings,  volume  22,  part  2.  technical  papers. 
Canadian  Engineering  Standards  Association: 
Standard  Specification  for  Steel  Highway  Bridges,  number  6-1922. 
Standard  Specification  for  Flexible  Steel  Wire  Rope  and  Flexible 

Strand  for  Aircraft  Purposes,  number  7-1922. 
The  New  Zealand  Society  of  Civil  Engineers,  proceedings,  1921-1922 
volume  8.  Reporls 

Presented  by  Bureau  of  Standards,  Washington,  D.C. 
Scientific  Papers:— 

Theory,  Construction,  and    Use  of    the  Photometric    Inte- 
grating Sphere,  number  447. 
An  Electron  Tube  Amplifier  using  60-cycle  Alternating  Cur- 
rent to  supply    Power    for    the    Filaments    and    Plates, 
number  450. 
Spectrophoto  Electrical  Sensitivity  of  Bournonite and  Pyrargy- 

rite,  number  451. 
Structure  of  Martensitic  Carbon  Steels  and  chances  in  Micro- 
structure  which  occur  upon  Tempering,  number  452. 
Preparation  and  Properties  of  Pure  Iron  Alleys,  number  453. 
Action  of  Charred   Paper  on  the  Photographic  Plate  and   a 

Method  of  Deciphering  Charred  Records,  number  454. 
Gases  in  Metals,  number  457. 

Table  of  contents  and  index  to  volume  15,  1919-1920. 
Technology  Papers: — 

Effect  of  Temperature.  Deformation  and   Rate  of  Loading  on 
the  Tensile  Properties  of    Low-Carbon  Steel    below  the 
Thermal  Critical  Range,  number  219. 
Magnetic  Susceptibility    and    Iron    Content     of  Cast    Red 

Brass,  number  221. 
Reclamation  of  used  Petroleum  Lubricating  Oils,  number  223. 
Weights  and  Measures.  Fifteenth  Annual  Conference:  miscel- 
laneous publication,  number  51. 
Bureau  of  Standards,   annual  report,    year  ending   June  30th, 
1922. 
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BRANCH  NEWS 


Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C.,  Secretary-Treasurer. 

On  December  14th,  1922,  the  Hamilton  Branch  had 
a  very  interesting  address  from  Frederick  A.  Gaby, 
m.e.i. c,  chief  engineer  of  the  Hydro-Electric  Power 
Commission  on  hydro  radials.  Mr.  Gaby  came  armed 
with  volumes  of  statistics  and  reports  and  prepared  to 
handle  the  subject  without  gloves.  It  had  been  intimated 
to  him  that  some  pointed  questions  would  be  asked. 

Mr.  Gaby  reviewed  the  history  of  hydro  power  from 
its  inception  in  1903  by  twelve  municipalities  and  the 
building  of  a  transmission  system  at  a  cost  of  three  millions, 
leading  up  to  the  question  of  local  transportation  in  1912, 
which  resulted  in  legislation  in  1913  and  1914,  placing  the 
engineers  of  the  commission  at  the  service  of  those  munici- 
palities desiring  radial  railways.  Reports  were  imme- 
diately asked  for  by  six  hundred  municipalities  covering 
3,500  miles  of  railway.  After  thorough  investigation  by 
the  commission's  engineers,  whose  reports  included  4,000 
feet  of  plans  and  profiles;  325  miles  of  railway  were  recom- 
mended, extending  from  Bowmanville  to  Niagara  Falls, 
Toronto  to  Guelph,  Hamilton  to  Guelph,  London  and 
Port  Stanley,  and  Sandwich,  Windsor  and  Amherstburg. 
Of  these  325  miles  of  railway,  125  miles  are  constructed 
and  in  operation  and  200  miles  partly  in  operation.  The 
Hamilton  radial  line  can  be  incorporated  into  the  system. 

As  the  commission  has  to  construct,  operate, 
administer  and  finance  the  railways,  great  care  was 
taken  to  be  sure  they  would  get  the  results  indicated 
in  the  reports.  To  get  at  probable  revenues  the  territories 
were  canvassed  as  to  riding  habits,  industrial  activities 
and  terminals.  Bion  J.  Arnold  and  Company,  engineers 
of  Chicago,  spent  eight  months  studying  the  conditions 
and  reporting  on  equipment  and  probable  cost  of  opera- 
tion. The  commission  has  thus  collected  more  data  on 
electric  railways  than  any  organization  on  the  continent, 
based  on  data  not  only  in  Canada  but  in  the  United 
States  and  Europe. 

On  checking  the  reliability  of  this  data  with  actual 
roads,  it  is  claimed  to  be  on  the  conservative  side.  Take 
the  Rapid  Railway  of  Detroit,  the  estimates  would  indicate 
a  revenue  of  $771,000.,  as  against  an  actual  revenue  of 
$900,000.,  and  an  estimated  passenger  traffic  of  3,186,000, 
as  against  3,593,000,  actually  carried.  The  Metropolitan 
line  gives  an  estimated  revenue  of  $259,700.,  as  against 
an  actual  revenue  in  1920  of  $320,400.  The  Detroit, 
Jacksonville  and  Chicago  road  caves  an  estimated  revenue 
of  $1,036,000.,  as  against  $1,081,359.,  actual.  Taking 
the  revenue  per  capita,  the  Cleveland  and  Detroit  road 
of  593.4  miles  and  population  of  2,000  per  mile,  the  revenue 
is  $16,450.  per  mile,  or  $8.20  per  capita.  The  commission 
estimated  $7.70  per  capita. 

The  proposed  roadbed  would  be  of  the  same  class 
as  high  grade  steam  roads.  The  freight  revenue  would 
be  small,  covering  local  freight  only.  The  London  and 
Port  Stanley  road  is  taken  as  a  model  of  the  construction 


and  equipment  to  be  used.  This  was  constructed  in 
1914-15.  Latice  steel  poles  are  used  and  catenary 
construction  of  trolley  line. 

In  1916  the  Port  Credit  to  St.  Catharines  road  was 
approved  by  vote  of  fifteen  municipalities  and  validated  by 
parliament  in  1918.  Bonds  to  the  extent  of  $11,360,360., 
were  guaranteed  by  the  municipalities.  In  1919  a  new 
government  came  into  power  and  insisted  on  an  investiga- 
tion which  was  carried  out  by  the  Sutherland  commission. 
They  recommended  connecting  up  existing  roads.  This, 
however,  would  destroy  the  estimates  of  the  commission, 
whose  road  was  to  run  on  its  own  private  right  of  way  at 
high  speeds,  which  would  be  impossible  on  less  high  class 
roads  operating  on  public  highways  over  heavy  grades 
and  on  city  streets. 

High  class  construction  and  equipment  is  essential 
to  high  class  service.  Failure  of  electric  railways  in  the 
past  has  been  due  largely  to  lack  of  thorough  investigation 
of  conditions  and  requirements,  and  proper  construction 
to  meet  them.  When  properly  located  electric  railways 
are  successful.  The  new  agreements  simply  re-affirm  what 
had  already  been  approved. 

As  to  existing  steam  roads,  the  electric  roads  would 
take  the  short  hauls  or  act  as  feeders,  co-operating  with 
the  National  lines.  Mr.  Fiske  of  the  G.T.R.,  was  quoted 
as  stating  that  commuter  service  was  not  their  business. 
It  interferes  with  the  long  haul  service.  The  case  is 
similar  to  that  of  the  110,000- volt  transmission  line  with 
its  feeders  at  lower  voltage  for  local  points. 

Auto  buses  and  trucks  cannot  compete  with  fast 
electric  service.  The  commission  would  give  a  one-hour 
service  to  Toronto  as  against  two  to  three  hours  by  bus. 
The  cost  of  handling  freight  on  electric  cars  is  one  fifth 
that  of  trucks.  An  electric  car  can  handle  twenty  to 
forty  tons  as  against  five  tons  on  a  truck.  The  commission 
proposed  to  grade  their  service  to  suit  local  conditions, 
from  "trolley  bus"  service  on  the  streets  of  suburban 
areas  to  the  "one-man  car"  for  denser  areas,  and  the 
usual  two-man  car  for  congested  areas.  A  number  of 
interesting  slides  were  shown  illustrating  the  type  of 
equipment  to  be  used,  and  the  stiff  construction  proposed 
for  the  all  steel  passenger  cars  to  make  them  capable  of 
resisting  shock  in  case  of  accident. 

At  the  conclusion  of  Mr.  Gaby's  address  he  offered 
to  answer  any  questions  upon  the  subject  under  discussion. 
F.  W.  Paulin,  m.e.i. c,  rose  and  addressed  a  number  of 
queries  to  the  speaker.  Mr.  Paulin  declared  that  if  the 
St.  Catharines  and  Niagara  Falls  railway  were  not  approv- 
ed by  the  municipalities  involved,  as  far  as  Hamilton  was 
concerned,  the  line  would  end  at  St.  Catharines.  Similarly, 
if  Toronto  turned  down  the  entrance  project,  the  end  of 
the  line  would  be  Port  Credit,  and  that  in  any  case 
Hamilton  would  derive  no  benefit  on  the  earnings  except 
on  the  line  between  these  two  points.  He  also  pointed 
out  that  the  fixed  charges  on  the  road  would  be  $17,000, 
per  mile  as  compared  with  $2,700  on  the  T.H.  &  B.,  and 
doubted  the  possibility  of  competing  with  such  a  heavy 
handicap.  Percy  Ford  Smith  asked  if  it  were  the 
intention  to  bring  the  line  through  Harvey  and  Dundurn 
Parks,  as  slated  in  the  agreement  and  Mr.  Gaby  said  it 
would  be  arranged,  he  thought,  to  bring  the  line  in  on 
the  north  side  of  the  Grand  Trunk  Railway, 
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The  (.hair  was  occupied  by  J.  W.  Tyrrell,  M.E.I.C., 
and  the  meeting  was  closed  by  a  hearty  vote  of  thanks 
to  Mr.  Gaby  for  the  time  and  trouble  he  had  taken  in 
coming  here  to  address  us.  Mr.  Gaby  stated  that  he  was 
glad  to  answer  any  questions.  The  interest  in  the  meeting 
was  shown  by  the  large  attendance,  about  150  engineers 
and  their  friends  being  present. 

The  secretary  requested  the  members  to  support  the 
election  of  Geo.  F.  Porter,  m.e.i.c,  of  Windsor,  as 
councillor  for  district  No.  6,  as  requested  by  the  Border 
Cities  Branch. 

Calgary   Branch 

/.  A.  Spreckley,  A. M.E.I.C,  Secretary. 
Floyd  K.  Beach,  A. M.E.I.C,  Branch  News  Editor. 

Inspection  of  Institute  of  Technology 

In  describing  the  aims  of  the  new  Provincial  Institute 
of  Technology  and  Art,  J.  H.  Ross,  a.m.e.i.c,  the  acting 
principal,  defined  education  as  everything  one  learns 
throughout  life,  and  technical  education  as  a  special  branch 
to  enable  each  individual  to  earn  his  living.  It  is  the 
oldest  form  of  education  and  was  specially  featured  by 
the  medieval  guilds,  which  obtained  legislation  in  the 
14th  century  to  compel  a  seven  years  apprenticeship. 
This  English  law  was  repealed  in  1842  and  the  present 
aim  is  to  enable  students,  (1)  to  do  more  work  in  a  given 
time,  (2)  to  do  better  work  in  the  same  time,  and  (3) 
to  obtain  the  same  results  with  less  material.  The  Institute 
was  started  in  1916  with  five  day-students  and  is  now 
instructing  over  seven  hundred,  including  the  correspond- 
ence courses.  English  and  arithmetic  are  the  only  entrance 
tests  and  the  studies  are  all  applied  to  special  branches 
of  practical  work  such  as  motor  mechanics,  and  other 
industrial  occupations.  The  electrical  course  is  the  most 
popular  at  the  present  time  and  the  correspondence 
subjects  include  mining  and  steam  engineering. 

These  facts  were  briefly  outlined  by  Mr.  Ross  in 
introducing  the  work  of  the  new  institute  to  his  fellow- 
members  of  The  Engineering  Institute  on  December  1, 
when  about  fifty  engineers  and  their  friends  inspected 
the  laboratories  and  workshops  on  Crescent  Heights. 
Although  the  equipment  is  not  yet  quite  complete  the 
visitors  were  very  much  impressed  by  the  excellent  work 
being  done  for  education  of  artisans  and  others  who  wish 
to  become  more  efficient  in  their  chosen  occupations. 

On  the  motion  of  P.  Turner  Bone,  m.e.i.c,  seconded 
by  F.  K.  Beach,  a.m.e.i.c,  a  hearty  vote  of  thanks  was 
accorded  to  Mr.  Ross  and  his  staff  for  the  facilities  afforded 
in  connection  with  the  inspection  of  the  building  and 
appliances. 

Annual  Banquet 

The  annual  banquet  held  at  the  Board  of  Trade  on 
December  29th  was  quite  the  best  in  the  history  of  the 
branch.  Some  seventy  members  and  guests  assembled 
and  after  a  dinner  that  warmed  everyone's  spirits  to  a 
sense  of  sociability  and  good  feeling,  the  chairman,  P.  J. 
Jennings,  m.e.i.c,  proposed  the  toast  to  the  King,  and 
there  followed  a  toast  list  that  combined  evidences  of 
careful  preparation  by  the  various  speakers  with  the 


spontaneity  born  of  the  stimulation  induced  by  the 
nee  of  many  keen  brains  and  sympathetic  person- 
alities. \  musical  program  was  interspersed  under 
direction  of  A.  S.  Chapman,  a.m.e.i.c,  who  presided  at 
the  piano,  while;  songs  were  rendered  by  M.  II.  Marshall, 
m.e.i.c,  W.  J.  Gale,  a.m.e.i.c,  and'  G.  H.  Patrick, 
a.m.e.i.c,  and  W.  G.  Guthrie.  Gilbert  Patrick  is 
recognized  as  the  outstanding  humorist  of  the  branch 
and  his  rendering  of  six  limericks  set  to  music  was  the 
best  he  has  yet  done,  and  Mr.  Guthrie  in  Scotch  costume 
and  dialect  songs  took  the  gathering  by  storm. 

The  toast  list  was  opened  by  W.  J.  Dick,  M.E.I.C, 
who  proposed  The  Institute.  He  reminded  us  of  the 
emblems  of  three  business  mens  clubs;  Kiwanis  with  the 
emblem  K  representing  the  K  girders  of  the  Quebec 
bridge,  Rotary  with  its  gear  wheel,  and  Gyro  with  its 
gyroscope,  all  three  have  taken  emblems  that  come  from 
the  engineer.  The  Institute  should  not  be  content  to 
lend  such  bodies  their  emblems,  but  should  be  the  con- 
fidential advisers  of  Boards  of  Trade  and  other  business 
men's  clubs  on  all  matters  coming  in  any  way  under  an 
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engineering  head.  This  is  a  power  age,  an  age  of  engin- 
eering and  we  must  step  forward  and  take  our  place  in 
all  public  spirited  matters.  During  the  expansion  of  a 
decade  ago  many  towns  spent  far  more  on  improvements 
than  time  has  shown  they  were  warranted  in  spending. 
The  engineer  directed  the  spending  under  orders  from 
the  people,  and  there  is  an  inclination  now  to  blame  the 
engineer  for  the  financial  tangles  resulting  regardless  of 
the  fact  that  his  work  was  done  only  under  orders.  For 
this  reason  it  devolves  on  the  engineer  to  make  a  study 
of  civic  problems  in  order  that  he  may  be  an  adviser  as 
well  as  a  builder. 

G.  W.  Craig,  m.e.i.c,  responded  to  the  toast,  and  as 
a  retiring  councillor  he  summed  up  the  progress  of  the 
past  year.  After  reviewing  the  stimulus  to  the  branch 
resulting  from  the  visits  of  General  Mitchell,  m.e.i.c, 
J.  B.  Challies,  m.e.i.c,  and  Fraser  S.  Keith,  m.e.i.c,  he 
reviewed  the  work  of  some  of  the  more  important  com- 
mittees. The  work  of  the  Policy  Committee  was  placed 
first  as  being  the  result  of  much  careful  work  and  thought, 
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and  as  having  the  greatest  influence  on  the  affairs  of 
The  Institute.  J.  B.  Challies,  m.e.i.c,  as  the  head  of 
this  committee  deserves  great  credit,  and  our  own  F.  H. 
Peters,  M.E.I.C.,  is  a  member.  The  principal  features  of 
the  report  of  the  Policy  Committee  were  repeated.  The 
Institute  is  the  only  organization  of  engineers  in  Canada 
having  a  national  outlook  and  it  behooves  us  to  uphold 
its  standards.  It  is  becoming  an  influence  in  shaping 
the  policies  of  engineering  education.  We  find  as  a 
result  of  its  efforts  that  various  seats  of  learning  are 
broadening  their  curricula  to  include  public  speaking,  the 
study  of  business  and  industrial  problems.  The  Institute 
also  sponsored  the  various  provincial  acts  for  the  recogni- 
tion by  law  of  the  engineer.  Mr.  Peters  may  be  looked 
on  as  the  father  of  the  movement  that  resulted  in  the 
passage  of  acts  in  most  of  the  provinces  of  the  Dominion. 

In  touching  on  the  report  of  the  Committee  on 
Remuneration,  Mr.  Craig  felt  that  while  we  cannot  look 
on  The  Institute  as  a  trade  union,  we  are  still  quite  within 
our  rights  in  outlining  our  views  as  to  proper  scales  of 
remuneration. 

The  Institute  has  a  code  of  ethics.  The  present  one 
may  need  revision  but  it  still  is  good  so  far  as  it  goes. 
Each  member  should  commit  it  to  heart  and  it  should  be 
a  standard  of  guidance  in  his  relations  with  those  he  meets 
in  the  practice  of  his  profession.  This  little  poem  by 
Colonel  Robert  Isham  Randolph,  a  parody  on  Kipling's 
"If"  sums  up  our  ethics. 

If  you  can  climb  a  stool  and  not  feel  lowly, 

Nor  have  your  head  turned  by  a  swivel  chair; 
If  you  can  reach  your  judgment  slowly, 

And  make  your  rulings  always  just  and  fair; 
If  you  can  give  yourself  and  all  that's  in  you. 

And  make  the  others  give  their  own  best  too; 
If  you  can  handle  men  of  brawn  and  sinew, 

And  like  the  men  and  make  them  like  you  too. 

If  you  can't  boast  a  college  education, 
Or,  if  you've  got  a  sheepskin,  can  forget; 

If  you  get  a  little  wage  for  compensation, 
And  give  a  little  more  than  what  you  get; 

If  you  meet  with  triumph  or  disaster, 
^  And  treat  them  without  favour,  nor  with  fear, 

You'll  be  a  man  and  your  own  master: 
But  what  is  more,  you'll  be  an  Engineer. 

After  Mr.  Craig's  talk,  the  chairman  called  on  new 
members  of  the  branch  and  members  who  have  been 
advanced  in  grade  during  the  year  to  rise  to  their  names 
and  respond  briefly,  after  which  B.  Russell,  a. m.e.i.c,  rose 
to  toast  the  "Association  of  Professional  Engineers  of 
Alberta".  After  a  short  and  pithy  talk  he  coupled  with 
his  toast  the  names  of  F.  H.  Peters,  m.e.i.c,  William 
Pearce,  m.e.i.c,  G.  W.  Craig,  m.e.i.c,  and  A.  S.  Dawson, 
m.e.i.c  Mr.  Russell's  toast  was  responded  to  by  W.  B. 
Trotter,  a. m.e.i.c,  vice-president  of  the  association,  who 
briefly  pointed  out  that  the  two  organizations  cannot  be 
looked  on  as  conflicting  or  competitive.  Each  has  a 
function  in  the  community.  As  a  provincial  organization 
there  are  local  problems  that  require  consideration,  among 
the  foremost  of  which  is  the  proper  development  and 
exploitation  of  Alberta  coal.  This  problem  has  been 
taken  under  the  wing  of  the  Board  of  Trade  and  it  is 
even  more  of  interest  to  the  association.  The  forth- 
coming meeting  at  Lethbridge  should  be  an  occasion  for 
the  furthering  of  the  strength  of  the  association. 


A  breathing  spell  was  filled  by  a  "stunt"  arranged 
by  Frank  Emery,  a.m.e.i.c,  which  afforded  great  amuse- 
ment and  introduced  some  of  the  visitors,  after  which 
J.  H.  Ross,  a.m.e.i.c,  proposed  a  toast  to  "The  Univer- 
sity", outlining  its  phenomenal  growth  from  its  opening 
in  September  1908  when  forty-five  students  were  enrolled,  to 
its  present  enrollment  of  over  twelve  hundred. The  toast  was 
responded  to  by  R.  S.  L.  Wilson,  a.m.e.i.c,  professor  of 
civil  engineering.  He  outlined  the  change  made  in  the 
curriculum  three  years  ago  when  he  took  office,  pointing 
out  that  subsequent  consultation  with  leading  educators 
in  other  parts  of  Canada  has  shown  that  the  decisions 
were  sound  and  in  keeping  with  the  best  practice  of  the 
present  day.  Some  time  ago  as  a  result  of  a  move  by 
the  American  Association  of  Civil  Engineers,  C.  W.  Mann 
circularized  some  30,000  engineers  to  get  their  views  on 
the  things  most  to  be  desired  in  engineering  education. 
The  consensus  of  opinion  placed  character  first,  while 
technique  came  sixth.  Judgement,  understanding  of 
men,  and  knowledge  were  among  the  intermediates. 

Alberta  is  singularly  favoured  among  the  provinces 
in  the  functions  of  the  senate  of  the  university.  None 
of  the  professions  can  be  accused  of  being  close  corpora- 
tions, since  it  is  the  senate,  and  not  the  other  members 
of  each  profession  who  pass  on  the  credentials  of  those 
desiring  permission  to  practise. 

In  closing,  Prof.  Wilson  pointed  out  that  in  Germany 
the  professional  man  who  does  not  carry  out  some  form 
of  original  research  is  the  exception.  We  should  encourage 
more  of  the  same  thing  among  our  profession. 

The  closing  toast  of  the  evening  to  "Our  Guests" 
was  very  ably  proposed  by  A.  S.  Dawson,  m.e.i.c,  who 
in  his  happy  way  illustrated  his  points  by  amusing  stories. 
After  illustrating  that  the  real  engineer  must  be  one 
with  more  than  mere  technique  of  a  few  branches  of  the 
profession  at  his  finger  ends,  even  as  a  doctor  is  more 
than  a  hospital  orderly,  Mr.  Dawson  complimented  the 
members  of  other  professions  present  and  gave  words  of 
encouragement  to  the  students  of  the  university  present. 
A.  G.  Graves,  commissioner-elect  of  the  city  and  Arthur 
McGuire,  local  representative  of  the  Canada  Cement 
Company,  replied  briefly  and  most  fittingly. 

It  was  the  feeling  of  the  gathering  that  in  the  short 
space  of  three  hours  a  near  approach  to  an  engineering 
convention  had  been  achieved,  and  in  closing,  the  chair- 
man make  acknowledgements  to  the  members  who  had 
done  most  to  make  the  affair  a  success:  A.  S.  Chapman, 
a.m.e.i.c,  for  the  musical  arrangements,  and  W.  St.  J. 
Miller,  a.m.e.i.c,  for  the  programmes. 

Visit  of  Sir  Henry  Thornton 

Sir  Henry  Thornton  visited  Calgary  on  January  15th. 
He  was  unable  to  accept  the  invitation  of  the  Calgarj 
Branch  to  address  them,  having  accepted  the  invitation 
of  the  Calgary  Board  of  Trade,  but  through  the  courtesy 
of  that  body,  the  engineers  were  able  to  attend  the 
luncheon,  and  about  seventy  members  of  The  Institute 
were  present. 

A  most  enthusiastic  and  representative   gathering 
assembled  in  the  dining  room  of  the  Palliser  hotel.  Mayor 
Webster  pointed  out  some  of  the  local  problems  in  eon 
nection    with    the    Canadian    National    Railways,    and 
expressed  confidence  that  so  far  as  national  probli 
are  concerned  thev  are  in  verv  able  hands. 
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Sir  I  [enry  won  the  entire  confidence  of  those  assembl- 
ed by  the  broad  minded  outlook  he  showed  in  viewing 
our  greatest  national  problem.  He  emphasized,  however, 
the  truth  that  no  matter  how  efficient  the  Canadian 
National  Railways  may  become  they  will  still  fail  unless 
our  population  can  be  materially  increased,  with  resulting 
increase  of  business. 

R.  B.  Bennett,  K.C.,  in  moving  a  vote  of  thanks 
sounded  the  note  of  congratulation  to  Canada  in  having 
secured  such  an  able  man  to  lead  our  Government  railways 
out  of  the  difficulties  into  which  they  have  come,  and  his 
tribute  to  Sir  Henry  as  having  greater  responsibilities  and 
greater  power  than  any  cabinet  minister  of  the  prime 
minister  himself,  can  be  taken  as  a  public  expression  of 
appreciation  of  the  engineering  profession,  of  which 
Sir  Henry  is  a  member. 

London  Branch 

F.  J.  Bridges,  A.M.E.I.C.,  Secretary-Treasurer . 
R.  I.  Olmstead,  A.M. E.I. C,  Branch  News  Editor. 

Geo.  F.  Porter,  l.l.d.,  m.e.i.c,  chief  engineer  of  the 
Canadian  Bridge  Company,  Ltd.,  Walkerville,  Ontario, 
was  the  speaker  at  the  regular  monthly  meeting  of  the 
London  Branch,  held  at  the  City  Hall  on  Wednesday 
evening,  the  15th  instant,  and  gave  an  interesting  and 
instructive  address  on  bridge  erection.  Mr.  Porter  was 
engineer-in-charge  of  construction  on  the  Quebec  bridge, 
and  was  awarded  the  Gzowski  Medal  of  The  Institute 
for  a  joint  paper  on  the  Quebec  Bridge.  H.  A.  Brazier, 
m.e.i.c,  was  the  chairman  of  the  meeting,  which  was 
well  attended.  H.  B.  R.  Craig,  m.e.i.c,  district  engineer 
of  the  Public  Works  Department  of  Canada,  introduced 
the  speaker,  who  was  cordially  welcomed  by  those  present. 

Mr.  Porter  began  his  address,  which  was  illustrated 
throughout  with  lantern  slides,  by  an  account  of  the 
erection  in  1897  of  the  Victoria  Jubilee  bridge,  Montreal, 
and  clearly  showed  how  the  new  bridge  was  erected 
around  the  old  one  and  the  railway  traffic  maintained 
without  interruption  during  the  whole  period  of  erection. 

Bridge  Erection 

The  old  bridge,  which  was  constructed  of  wrought  iron  plate 
girders  arranged  in  tubular  form,  was  designed  by  the  late  Robert 
Stephenson,  the  well  known  English  engineer,  and  was  erected  in  1857. 
The  speaker  paid  a  tribute  to  the  solidarity  of  design,  particularly 
of  the  masonry  piers,  built  to  resist  the  ice  pressure  of  the  St.  Lawrence 
river,  and  which  are  to-day  as  good  as  ever  and  in  fact  only  needed 
to  be  enlarged  at  the  top  to  enable  them  to  carry  the  new  bridge  which 
carried  two  railroad  tracks,  whereas  the  old  one  only  carried  one. 
Mr.  Porter  gave  a  full  description  of  the  method  of  erection  and  also 
the  special  travelling  derricks  used  in  the  putting  up  of  this  bridge  and 
also  of  several  large  bridges  and  viaducts  the  firm  have  erected  in 
various  parts  of  Canada.  He  also  gave  a  description  of  several  specially 
designed  cranes  and  derricks  which  the  Canadian  Bridge  Company- 
have  in  their  equipment.  Several  of  these  huge  contrivances  were 
later  shown  on  the  screen,  handling  steel  girders  weighing  60  to  70,000 
pounds  at  a  height  of  300  feet  above  ground,  with  apparent  ease. 
Some  interesting  remarks  were  made  by  the  speaker  in  comparing 
the  older  and  present  day  methods  of  erecting  iron  and  steel  structures 
over  large  spans.  He  showed  how  in  the  old  days,  it  was  customary 
to  erect  timber  staging  and  build  the  iron  or  steel  structures  thereon 
plate  by  plate,  and  bar  by  bar,  while  now-a-days,  the  girders  were 
wholly  or  partly  built  in  the  works,  transported  to  the  site  and  either 
handled  bodily  by  the  contrivances  before  mentioned,  or  projected 
by  a  system  of  cantilevering  into  their  place.  Another  point  was 
noted  by  the  lecturer  and  that  was  a  point  of  economy  in  construction 
by  utilizing  for  temporary  purposes,  a  part  of  the  subsequently  per- 


m.niiiil  structure.  A  notable  instance  of  this  was  given  in  the  erection 
of  ;i  Steel  bridge  "f  tin  Warren  sub-divided  hog  back  truss  type,  across 
the  French  river.  This  bridge  has  a  span  of  110  feet  and  was  built 
entirely  on  the  shore,  without  one  tx-aring  projecting  over  the  abutment. 
A  Bteel  truss  (pari  of  the  permanent  structure  of  another  span  was 
then  placed  on  a  floating  scow  and  brought  under  the  projecting  end 
of  the  bridge.  By  this  means,  the  free  end  of  the  bridge  was  drawn 
or  floated  across  to  the  other  side  and  placed  in  position. 

Another  prominent  engineering  accomplishment  cited  by  the 
speaker,  was  the  erection  of  the  steel  viaduct  at  Lethbridge,  Alta. 
This  consist  of  a  large  number  of  steel  trestles,  100  feet  apart  and  3<XJ 
feet  high,  carrying  plate  girders  100  feet  long,  for  a  single  track  rail- 
road This  was  erected  by  one  of  the  special  derricks  already  referred 
to  and  travelled  along  the  tops  of  the  plate  girders  already  erected 
and  had  a  double  boom  of  108  feet  by  which  means  each  trestle  was 
lowered  into  its  place  by  sections.  A  working  cage  was  also  slung 
from  the  end  of  the  boom,  to  enable  the  men  to  rivet  up  the  work. 
section  by  section.  The  operation  of  the  engine  was  controlled  by 
telephone  from  this  cage.  The  100-foot  plate  girders,  weighing  70,000 
pounds  each,  were  run  under  the  derrick  on  flat  cars  and  then  picked 
up  and  run  out  by  means  of  the  boom,  into  their  place.  Although 
this  work  was  carried  out  partly  in  winter  weather,  it  was  done  without 
injury  to  any  of  the  workmen. 

Other  instances  of  steel  erection  of  magnitude  were  given  by  the 
speaker,  where,  by  the  exercise  of  engineering  skill  and  special  appliances, 
the  Canadian  Bridge  Company  had  mastered  the  erection  of  structures 
that  would  almost  appear  unpracticable.  An  admirable  example  of 
this  was  mentioned  by  the  speaker  in  commenting  upon  the  Johnson 
street  bridge,  over  the  inner  harbour  at  Victoria,  B.C.  In  this  case, 
the  Canadian  Bridge  Company,  having  the  contract  for  the  steel 
work  of  a  single  leaf  Strauss  Bascule  type  highway  bridge,  made  use 
of  a  180  feet  long  derrick  boom.  This  derrick  was  designed  to  meet 
the  necessity  of  erecting  the  bridge  in  its  fully  open  position,  that  is 
at  an  angle  of  80  deg.  to  the  horizontal.  This  lift  bridge  just  completed, 
is  part  of  a  double  bridge;  that  is  one  part  to  be  used  only  for  railways 
and  the  other  part  to  be  used  for  a  highway  bridge.  These  two  bridges 
use  the  same  piers  and  abutments.  Mr.  Porter  also  gave  some  interest- 
ing facts  regarding  the  effect  of  temperature  on  steel  structures,  showing 
that  they  are  alive  rather  than  dormant. 

A  vote  of  thanks  was  proposed  in  a  neat  eulogistic 
speech  by  E.  V.  Buchanan,  m.e.i.c,  and  seconded  by 
C.  Talbot,  a.m.e.i.c,  and  Mr.  Porter  in  responding,  gave 
a  short  comparison  of  the  different  methods  employed  in 
erecting  the  Forth  bridge,  Scotland,  and  the  Quebec 
bridge,  Canada,  and  the  reasons  therefor. 

Addresses  by  prominent  engineers  and  others  will  be 
given  throughout  the  season  at  the  monthly  meetings  of 
the  London  Branch. 

Peterborough  Branch 

R.  C.  Flitlon,  A.M.E.I.C,  Secretary. 

At  the  first  meeting  of  the  Branch  for  1923  held  on 
January  11th,  an  address  was  given  by  H.  C.  Don  Carlos, 
Fellow  A.I.E.E.,  chief  operating  engineer  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  entitled,  "The 
Operation  and  Maintenance  of  Generating  and  Transmis- 
sion Systems".  The  meeting  was  well  attended  and 
among  those  present  were  members  of  the  Peterborough 
Utilities  Commission  and  the  City  Council. 

Mr.  Don  Carlos  in  opening  his  address  threw  some 
light  on  the  magnitude  of  the  transmission  systems  under 
the  control  of  the  commission.  The  organization  which 
was  responsible  for  the  operation  and  maintenance  of 
these  systems  was  outlined  by  him.  It  must  be  a  flexible 
one,  he  said,  so  that  in  cases  of  emergency  large  forces 
could  be  concentrated  if  necessary,  at  points  where  trouble 
occurred.  Careful  records  had  to  be  kept  so  that  charges 
could  be  properly  made  and  rates  of  increase  noted  so 
that  future  possible  demands  could  be  forecasted. 
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Mr.  Don  Carlos  emphasized  the  importance  of  operat- 
ing experience  especially  to  young  graduates  of  the  uni- 
versities as  making  an  excellent  groundwork  for  design 
and  layout.  Shop  experience,  he  said,  was  important, 
but  not  more  so  than  that  of  operation. 

The  large  generating  stations  at  Niagara  of  which 
the  commission  now  operates  three,  were  described. 
Slides  were  shown  depicting  the  ice  conditions  which  had 
to  be  met  with,  and  experiences  with  the  three  main 
varieties  of  ice  were  related.  For  block  ice  dynamite  was 
often  used  as  well  as  mechanical  means  and  ice  deverters 
at  the  intakes.  Protective  measures  such  as  breaking 
links  were  provided  to  prevent  serious  damage  to  turbines 
from  anchor  ice,  but  cases  were  known  where  these 
devices  did  not  function  as  intended.  The  frazil  or  slush 
ice  was  combatted  by  the  use  of  heating  apparatus  to 
prevent  adherance  to  the  metal  parts  of  equipment  and 
by  pulling  the  racks. 

In  the  operation  of  the  plants  under  the  commission, 
Mr.  Don  Carlos  said  that  great  importance  was  attached 
to  cleanliness  as  being  a  potent  factor  in  maintaining 
efficiency  in  the  operating  forces  as  well  as  showing  up 
flaws  and  defects  in  equipment.  In  describing  plant 
maintenance  he  said  great  things  had  been  done  by  the 
electric  welding  process  in  the  repairing  of  turbine  runners 
and  parts,  often  saving  great  expense  in  replacements  as 
well  as  improving  continuity  of  operation. 

The  various  parts  of  the  transmission  systems  were 
described,  also  the  system  of  periodic  inspection  and 
records  which  was  maintained  by  the  commission  to 
forestall  trouble.  He  spoke  of  oil  switches  as  being  a 
serious  source  of  trouble,  in  transmission  systems.  The 
various  types  of  lightning  arresters  were  described,  with 
their  relative  merits,  the  principal  of  those  in  use  being 
the  electrolytic  arrester.  The  oxide  film  arrester,  he 
said,  gave  good  results  but  was  rather  expensive  to  main- 
tain. The  principal  source  of  trouble  in  transmission 
systems  was  due  to  the  weather  and  they  were  designed 
to  withstand  its  effects. 

The  economic  basis  for  design  was  taken  as  Yi  inch  of 
ice  around  the  conductor,  a  50-mile  wind  and  a  tem- 
perature of  minus  20  deg.  F.  Types  of  insulators  were 
discussed  by  the  speaker,  and  slides  were  shown  of  these 
and  different  types  of  line  construction.  Communication 
systems  in  connection  with  transmission  systems  were 
discussed  and  radio-telephony  was  said  to  be  coming  into 
its  own  in  this  particular  field,  especially  in  cases  of 
emergency  where  failure  of  wire  communication  had 
occurred. 

Mr.  Don  Carlos'  address  was  received  with  applause 
and  many  questions  were  answered  by  him  on  points  of 
particular  interest. 

Chairman  P.  P.  Westbye,  m.k.i.c,  read  several 
messages  of  New  Year  greetings  from  sister  branches  and 
one  from  the  president  of  The  Institute,  following  which 
two  reels  of  motion  pictures  were  shown  of  water  powers 
in  eastern  and  western  Canada. 

Halifax  Branch 

0.  S.  Cox,  A.M. E. I.C.,  Secretary-Treasurer. 
The  annual  meeting  of  the  Halifax  Branch  was  held 
on  December  19th.    As  the  branch  by-laws  have  been 
revised  during  the  year,  changing  the  branch  year,  this 


meeting  dealt  only  with  that  period  from  May  to  De- 
cember. The  meeting  took  the  form  of  a  supper  at  the 
Green  Lantern,  after  which  the  regular  business  meeting 
was  held.  Owing  to  what  the  executive  considered  a 
growing  lack  of  interest  among  the  members  in  branch 
affairs,  a  special  effort  was  made  to  obtain  a  large  attend- 
ance with  the  result  that  approximately  50  per  cent  of 
the  membership  were  present.  This  was  quite  a  gratify- 
ing attendance,  considering  the  fact  that  many  members 
were  unavoidably  absent  on  duty,  and  for  other  various 
reasons.  The  secretary-treasurer's  report  showed  a  slight 
gain  in  membership  and  a  satisfactory  balance  in  the 
treasury.  The  retiring  chairman  then  presented  his 
address  as  follows: — 

Gentlemen : — • 

In  rising  to  make  a  few  validictory  remarks,  I  am  keenly 
conscious  of  the  fact  that  any  address  that  I  can  make  must  inevitably 
be  compared,  and  therefore  unfavourably,  with  the  addresses  to  which 
we  have  listened  at  our  last  two  annual  meetings.  Our  immediate 
past  chairman  possesses  an  ability  to  use  the  Kings'  English  which  is 
at  once  the  admiration  and  the  despair  of  his  fellow  engineers  and  his 
addresses  have  been  possessed  of  literary  merit  of  a  high  order  beside 
containing  a  wealth  of  thought.  To  use  a  mathematical  simile;  if  his 
productions  were  to  be  represented  by  the  letter  x,  any  effusion  on  my 
part  would  have  to  be  represented  by  the  first,  or  more  properly  the 
second,  differential  of  x.  But  we  are  told  in  Holy  Writ  that,  while 
the  man  who  had  ten  talents  was  expected  to  multiply  and  increase 
them  and  did  so,  the  man  with  only  one  talent  was  not  excused  from 
trying  to  use  that  talent  to  the  best  advantage.  My  inference  is 
obvious. 

In  casting  about  for  the  subjects  to  be  touched  on  in  what  has 
come  to  be  known  as  the  Chairman's  address,  I  am  confronted  by  a 
wealth  of  material  rather  than  by  the  reverse.  There  are  so  many 
things  on  which  I  might  speak  that  the  difficulty  has  been  to  select 
rather  than  to  secure  pertinent  topics.  I  am  therefore  passing  over 
many  items  that  might  properly  be  of  interest  to  a  gathering  such  as 
this,  and  will  confine  myself  to  two  or  three  major  points  which  seem 
to  me  to  be  of  paramount  importance  at  this  time. 

In  the  beginning,  I  would  like  to  call  the  attention  of  the  Halifax 
Branch  as  a  body  to  the  fact  that  one  of  our  members  has  been  singled 
out  for  the  highest  honour  within  the  gift  of  The  Institute.  The  doors 
leading  to  the  rank  of  Honorary  Member  are  jealously  guarded  and 
there  are  few  who  pass  the  portals.  Presidents  come  and  go,  vice- 
presidents  serve  their  terms  of  office  and  retire,  councillors  are  elected, 
"do  their  bit"  and  become  "one  of  us"  again,  but  the  rank  of  Honorary 
Member,  once  conferred,  is  permanent.  We  can  now,  as  a  branch, 
bask  in  a  reflected  glory  and  feel  proud  that  we  have  in  the  city  of 
Halifax,  one  of  the  Immortals.  That  this  honour  is  richly  deserved 
needs  no  proof  or  statement  from  me,  if  for  no  other  reason  than  his 
life  long  connection  with  The  Institute.  He  was  one  of  the  earliest 
members  of  the  Canadian  Society  of  Civil  Engineers,  one  of  its  early 
secretaries,  councillor  eleven  times,  vice-president  three  times,  the 
father  of  engineering  legislation  in  Canada  and  at  all  times  a  capable 
and  active  member  on  behalf  the  profession.  The  time  is  fitting  and 
the  occasion  is  opportune  for  me  to  extend  to  C.  E.  W.  Dodwell, 
Hon. M.E.I. c,  on  behalf  the  Halifax  Branch,  simply  but  sincerely,  our 
heartiest  congratulations  and  to  express  the  hope  that  he  will  long 
be  spared  to  us  to  give  us  the  benefit  of  his  mature  wisdom  and  to 
dignify  our  meetings  by  his  presence. 

Another  event  of  outstanding  importance  to  us,  both  as  professional 
engineers  and  as  citizens  of  a  common  country,  is  the  appointment  of 
an  engineei  to  the  most  difficult  and  arduous  position  in  the  Dominion. 
In  selecting  Sir  Henry  Thornton  as  the  President  of  the  Canadian 
National  Railway  system,  I  think  we  will  all  agree,  whatever  be  our 
political  leanings,  that  the  present  administration  at  Ottawa  has  shown 
a  flash  of  real  genius.  As  citizens  of  Canada  his  success  is  a  matter 
of  vital  importance  to  us.  and,  as  he  won  his  spurs  in  the  engineering 
profession,  his  appointment  merits  more  than  a  passing  comment 
We  sincerely  hope  that  he  may  prove  to  be  the  Moses  to  lead  our 
railways  out  of  the  Egypt  into  which  they  have  fallen  and  we  wish 
him  every  success. 

In  The  Institute  there  has  been  a  healthy  activity  during  the  year 
and  I  would  like  to  call  your  attention  to  the  reports  of  two  important 
committees  particularly  as  these  reports  may  have  far  reachini;  effects. 
The  recommendations  of  the  committee  on  Policy  were  made  with 
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the  view  ol  more  firmly  knitting  togt-ther  the  membership  as  a  whole 
and  to  Kim-  the  branches  more  direct  connection  with  headquarters 
To  this  i  nil  they  have  recommended  that  every  member  be  attached 

me  branch  and  the  branch  ana  consequently  extended.  They 
have  also  proposed  that  every  branch  have  dire  ntation  on 

the  council  and  further  that  each  councillor,  not  residenl  in  Montreal. 

ren  the  opportunity  of  attending  personallj  at  hast  one  meeting 
nt  the  council  each  year,  his  expenses  being  paid  by  The  Institute 
as  far  as  their  funds  will  permit.  These  changes  seem  to  me  to  be  in 
line  with  a  progressive  pokey  and  recognize  more  than  ever  the  growing 

power  and  importance  of  the  branches.  Many  of  the  proposals  of  this 
committee  have  been  incorporated  in  proposed  changes  in  the  by-laws 
on  which  you  will  be  asked  to  vote  in  the  near  future. 

The  second  committee  to  report  is  the  one  that  for  some  time  has 
ged  in  the  preparation  of  a  schedule  of  salaries  and  fees  for 
professional  engineers.  Two  years  ago  the  council  approved  of  the 
establishment  by  The  Institute  of  rates  of  remuneration  for  its  members 
with  the  additional  resolution  that  The  Institute  would  endeavour  to 
uphold  these  rates.  There  are  some  who  did  not  and  who  still  do  not 
approve  of  the  idea  but  it  has  come  to  be  part  of  the  policy  of  The 
Institute  and  now  that  this  report  is  before  us  it  is  our  duty  to  discuss 
it  in  the  most  thorough  manner  and  record  our  wishes  and  opinions. 
The  whole  subject  is  of  the  utmost  importance  to  the  profession. 
In  this  connection,  it  appears  to  me  that  our  first  problem  is  the  matter 
of  self  education;  I  doubt  if  a  more  detailed  schedule  is  desirable  or 
necessary  until  every  member  of  The  Engineering  Institute  of  Canada 
is  firmly  convinced  that  some  scale  of  fees  and  salaries  is  feasable. 
We  must  always  remember  that  increased  emoluments  will  not  fall 
on  us  like  manna  from  Heaven  but  we  must  be  prepared  to  struggle 
and  even  to  suffer  before  we  obtain  our  goal.  We  are  all  quite  willing 
to  admit  that  our  own  honorariums  are  far  below7  our  actual  worth 
but  are  we  ready  and  willing  to  back  up  a  fellow  member  in  his  efforts 
to  obtain  just  compensation  for  his  services,  would  we  refuse  to  accept 
the  same  position  at  a  smaller  salary,  no  matter  what  our  needs? 
Would  we  decline  to  work  under  or  with  one  who  has  violated  the 
schedule?  These  are  merely  a  few  of  the  questions  we  should  ask 
ourselves  before  taking  any  positive  action,  this  whole  matter  can 
easily  offer  a  fruitful  subject  for  discussion  at  our  meetings  this  winter. 
To  use  a  commercial  expression,  we  must  first  sell  this  idea  to  ourselves 
before  we  can  sell  it  to  anyone  else.  Unfortunately,  some  of  the  worst 
offenders  with  respect  to  salaries  are  members  of  our  own  profession, 
even  members  of  The  Institute,  and  they  must  have  this  idea  sold  to 
them.  When  we  can  include  in  our  code  of  ethics  a  clause,  written 
or  unwritten,  to  the  effect  that  no  member  of  The  Institute  shall  offer 
to  any  engineer  a  salary  smaller  than  called  for  by  the  schedule  or 
accept  any  work  or  any  position  at  a  lower  rate  than  the  amount 
attached  to  that  position  by  our  scale,  we  shall  have  accomplished 
all  we  can. 

Up  to  this  point  1  have  been  speaking  in  a  somewhat  laudatory 
manner,  congratulating  ourselves  on  what  we  have  done  or  on  what 
has  happened,  but,  when  I  turn  to  the  other  side  of  the  shield,  the 
writing,  as  I  decipher  it,  is  not  so  pleasant.  In  taking  stock  of  the 
Halifax  Branch  and  of  the  interest  shown  in  branch  affairs,  I  am 
measuring  by  the  yard-stick  of  attendance.  The  secretary's  count 
shows  attendances  of  13,  16,  20,  22,  25,  30,  and  occasionally  more 
and,  as  these  numbers  frequently  include  guests,  I  am  safe  in  saying 
that  our  average  attendance  is  less  than  30  per  cent.  There  are  some 
who  find  consolation  in  the  fact  that  the  average  attendance  at  meetings 
of  other  bodies  in  this  city  is  about  the  same  as  ours,  others  say  that 
some  of  the  other  branches  —  the  larger  ones  —  have  the  same 
attendance  proportion  as  we  have.  We  should  remember,  in  making 
these  comparisons,  that  these  other  organizations  are  larger  in  numbers 
and  meet  more  frequently  and  it  is  reasonable  to  suppose  that  they 
would  find  it  difficult  to  always  get  the  great  majority  of  their  members 
present.  This  meeting  to-night  is  the  largest  we  have  had  for  some  time 
but  it  took  most  strenuous  efforts  on  the  part  of  a  few  devoted  members 
I  this  attendance;  were  the  interest  general  and  genuine  it  should 
never  be  necessary  to  resort  to  a  personal  canvass  as  we  had  to.  I  have 
asked  some  of  our  members  why  they  did  not  attend  more  frequently 
and  others  have  volunteered  the  information.  I  will  give  a  few-  of  the 
answers:  —  one  says  there  is  no  pep  or  punch  to  the  meetings  (the 
expression  is  his.  not  mine),  possibly  a  punch  of  the  proper  consistency 
would  produce  the  desired  pep,  but  I  don't  think  that  was  his  meaning; 
another  says  the  meetings  are  too  stiff  and  formal;  another:  —  I  come 
to  the  meetings  a  stranger  and  go  away  a  stranger;  another:  —  the 
papers  don't  interest  me,  and  so  on.  Let  me  ask  this  question: 
Do  these  and  similar  statements  constitute  the  reason  or  are  they  merely 
excuses?  But  whatever  the  reasons,  the  fact  remains  that  something 
must  be  done  to  increase  the  interest  on  the  part  of  a  majority  of  our 


members.  Some  say  that  we  should  get  more  s;>eakers  from  outside 
the  city  but  when  we  do  get  such  speakers,  and  we  occasionally  do, 
what  happens?  do  we  have  to  hang  out  the  S.R.O.  sign?  look  at  the 
attendance  records  for  those  nv-etings  and  answer.  No,  gentlemen, 
I  do  not  think  that  the  fault  is  in  our  speakers  or  in  their  subjects, 
but  goes  deeper. 

Now  how  can  this  condition  be  remedied  ?  I  believe  that  thi- 
problem  is  of  first  importance  to  the  branch  and  should  be  studied 
exhaustively.  For  fear  you  may  think  that  I  am  merely  finding  fault 
without  offering  constructive  criticisms,  let  me  make  a  few  suggestions 
It  has  been  said  that  one  of  the  best  ways  to  get  anyone  interested  in 
an  organization  is  to  give  him  something  to  do;  if  so,  why  not  create 
occupations  that  will  give  more  of  the  members  a  chance  to  share 
the  limelight.  At  present,  the  executive  committee  including  the 
officers,  and  one  or  two  standing  committees,  only  give  an  opportunity 
for  about  fifteen  to  very  actively  participate  in  the  conduct  of  the  affairs 
of  the  branch  and  it  must  be  remembered  that  these  fifteen  are  selected 
from  a  comparatively  small  percentage  of  the  whole  membership.  Why 
not  adopt  the  method  in  vogue  among  the  luncheon  clubs  of  the  city 
and  have  a  different  presiding  officer  for  each  meeting  ?  this  officer  to 
introduce  the  speaker  and  conduct  the  discussion  leaving  the  chairman 
of  the  branch  to  preside  over  the  business  section.  This  officer  could 
be  selected  by  lot,  or  alphabetically,  or  by  the  executive,  preference 
being  given  to  those  holding  the  grade  of  nvmber,  no  one  on  the 
executive  committee  to  be  eligible  for  this  office  except  that  the  vice- 
chairman  should  have  an  opportunity  to  preside  at  at  least  one  meeting. 

It  has  been  said  that  we  do  not  get  enough  publicity,  that  our 
meetings  are  not  reported  in  the  press  and  that  therefore  the  public 
are  unaware  of  our  existence.  Immediately  I  hear  some  one  say  Why 
doesn't  the  secretary  look  after  this?  and  I  reply  in  the  Yankee  way 
by  asking  another  question  why  should  he  ?  Do  you  realize  that  the 
secretary  is  easily  the  hardest  working  member  we  have  and  does  at 
least  twenty  to  forty  times  as  much  work  as  any  other  single  member  ? 
then  why  work  a  willing  horse  to  death  ?  If  this  publicity  is  desirable, 
I  fear  we  shall  have  to  be  our  own  reporters,  certainly  for  the  present. 
so  why  not  appoint  two  or  three  for  each  meeting  to  write  up  the 
account  and  see  that  it  appears  in  the  daily  papers.  While  it  might 
be  said  that  one  man  could  do  this,  having  two  or  more  would  introduce 
the  element  of  competition  both  in  quantity  and  literary  quality, 
and  at  the  same  time  provide  more  with  jobs.  We  might  even  extend 
this  idea  and  have  some  one  at  each  meeting  write  up  the  account 
for  The  Journal,  some  of  the  branches  already  have  a  Branch  News 
Editor. 

Our  total  registration  is  not  as  large  as  it  should  be;  this  is  partly 
due  to  the  industrial  situation  but  there  are  undoubtedly  professional 
engineers  in  this  city  who  should  belong  to  The  Institute  and  if  any  of 
those  present  know  of  such  a  one,  why  not  constitute  yourself  a  com- 
mittee to  bring  the  wanderer  into  the  fold.  There  are  some  who  just 
won't  join  and  with  these  our  course  will  be  to  make  the  branch  meetings 
so  attractive  that  they  will  be  standing  outside  our  doors,  hat  in  hand, 
begging  to  be  admitted.  But  there  is  a  large  reservoir  on  which  we 
have  not  drawn  as  heavily  as  we  should;  I  refer  to  the  students  at 
the  Nova  Scotia  Technical  College  and  in  the  engineering  courses  at 
Dalhousie.  Immediately  I  hear  the  question  why  don't  the  Professor 
get  these  young  men  to  join?  but  this  isn't  as  easy  as  it  sounds  and 
may,  in  their  eyes,  savor  of  compulsion.  We  might  be  more  successful 
if  we  made  a  drive  for  them,  so  why  not  set  apart  one  night  as  a  students' 
night,  and  invite  these  young  men,  not  as  a  body  but  as  individuals, 
and  regale  them  with  a  programme  not  wholly  scientific  but  partly 
social,  something  in  the  way  of  eats  might  appeal  to  them  and  possibly 
prove  a  drawing  card  for  some  members  of  the  branch  as  well.  At 
this  meeting,  the  advantages  of  membership  in  The  Institute  could 
be  laid  before  them  with,  I  believe,  satisfactory  results. 

These,  gentlemen,  are  merely  a  few  of  the  ideas  that  have  been 
in  the  back  of  my  head  for  some  time,  I  care  not  what  you  do  with 
them;  pick  them  to  pieces  if  you  wish,  ridicule  them  if  you  will,  but 
if  I  have  aroused  your  interest  to  the  point  of  getting  on  your  feet  and 
arguing,  I  shall  have  accomplished  my  object.  What  we  want  is  to 
have  everybody  actively  interested  in  the  branch,  to  keep  The  Engineer- 
ing Institute  of  Canada  prominently  before  your  minds.  Let  me 
suggest  one  thing  more:  The  Institute  issues  a  certificate  of  membership. 
how  many  have  one?  1  see  before  me  some  wearing  a  Rotary  button, 
other  a  Masonic  pin.  others  with  the  three  links  of  the  Oddfellows, 
others  with  the  insignia  of  other  fraternal  or  social  orders;  how  many 
wear  the  badge  of  The  Institute,  the  possession  of  one  or  both  of  these 
articles  I  have  mentioned  will  have  a  psychological  influence  on  your 
interest,  so  send  your  orders  in.  When  we  meet  a  year  hence,  shall 
we  be  able  to  look  back  on  an  active  successful  year  or  not.  the  answer 
is  in  your  hands. 
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The  report  of  the  scrutineers  gave  the  following  as 
the  branch  officers  for  the  ensuing  year: — 

Chairman F.  R.  Faulkner,  m.e.i.c. 

Secretary-Treas.  .  .0.  S.  Cox,  a. m.e.i.c. 

Executive H.  W.  L.  Doane,  a.m.e.i.c] 

K.  H.  Smith,  m.e.i.c.  \  two  years 

C.  H.  Wright,  m.e.i.c. 
A.  F.  Dyer,  a.m.e.i.c. 
C.  A.  Fowler,  a.m.e.i.c.       \  one  year 
I.  P.  Macnab,  m.e.i.c.         J 
The  chairman's  address  as  above  quotea  contained 
many  valuable  suggestions  for  increasing  interest  among 
the  members,  and  for  enhancing  the  usefulness  of  the 
branch  to  the  members  and  the  meeting  was  thrown  open 
for  a  general  discussion  of  these  matters.  The  enthusiasm 
with  which  practically  all  present  entered  the  discussion 
augurs  well  for  the  future  of  the  branch.    Many  of  the 
suggestions  contained  in  the  chairman's  address,  as  well 
as  others  offered  by  the  members,  were  adopted.    The 
following  are  some  of  the  results  of  the  discussion: — 

A  committee  of  five  is  to  be  appointed  to  have 
charge  of  the  details  of  each  regular  branch  meeting. 
A  committee  of  student  members  has  been 
appointed  to  interest  the  engineering  student  body 
in  The  Institute  with  a  view  to  inducing  a  larger 
number  to  apply  for  admission. 

It  was  suggested  that  a  room  might  be  procured 
for  the  use  of  members  where  they  might  meet 
socially  and  where  engineering  journals,  books  and 
other  literature  would  be  available.  A  committee 
has  been  appointed  to  report  on  this  matter. 

A  different  chairman  is  to  be  appointed  from 
among  the  membership  to  preside  over  the  enter- 
tainment portion  of  each  meeting,  the  business 
portion  being  conducted  by  the  branch  chairman. 

Two  members  are  to  be  appointed  for  each 
meeting  to  write  accounts  of  the  meeting  for  the 
local  press. 

Following  the  above  discussion  the  report  of  the 
Committee  on  Classification  and  Remuneration  was 
considered  at  some  length  but  owing  to  the  fact  that 
this  report  is  as  yet  incomplete,  action  by  the  branch 
was  deferred. 

General  Monthly  Meeting 

At  the  regular  monthly  meeting  of  the  branch  held 
in  the  N.S.  Technical  College  on  January  4th,  a  number 
of  the  recent  suggestions  adopted  at  the  annual  meeting 
were  put  intopractice.  Thedetails  of  the  meeting  were  in  the 
hands  of  a  committee  of  which  H.  W.  L.  Doane,  a.m.e.i.c, 
was  chairman  and  among  the  novel  features  introduced 
were  several  selections  by  the  college  students'  orchestra. 
The  "objects  of  The  Institute"  had  been  handsomely 
engrossed  and  was  prominently  displayed.  The  walls  of 
the  room  were  decorated  with  flags  and  bunting  and 
presented  an  attractive  appearance.  The  meeting  was 
presided  over  by  Engineer  Commander,  R.  H.  Wood  of 
H.  M.  Dockyard,  who  introduced  the  speaker  of  the 
evening,  J,  F.  Paige,  Operating  Manager  of  the  Halifax 
shipyards,  gave  a  most  interesting  address  on  the  develop- 
ment of  ship-building  and  marine  engineering.  The 
aker  stated  that  water  transportation  was  one  of  the 
earliest  means  of  communication  developed  by  man  and 
its  history  can  be  traced  back  to  primeval  days. 


From  the  earliest  examples  of  crude  dugouts  and 
rafts  the  speaker  followed  the  development  of  various 
forms  of  canoes,  boats,  sailing  craft  and  power-propelled 
vessels,  through  to  the  present  day  leviathans  of  the 
deep,  luxuriously  equipped  for  the  comfort  of  passengers, 
and  propelled  by  the  latest  types  of  oil  engines,  marine 
turbines,  electric  motors  and  other  highly  developed 
products  of  engineering  skill.  The  different  methods  of 
construction  and  propulsion  were  briefly  described. 
Mention  is  made  in  the  story  of  Moses  of  baskets  built 
of  rushes  and  made  watertight  with  pitch.  An  early 
form  of  vessel  was  made  by  stretching  bark,  or  the  skins 
of  animals  over  a  light  framework  of  wood,  and  was 
propelled  by  paddles  or  oars.  Probably  the  most  highly 
developed  vessel  propelled  by  oars  was  the  galley  of  the 
Romans.  It  is  not  known  whether  sailing  vessels  were 
first  used  by  the  Saxons  or  by  the  Chinese. 

Of  especial  interest  to  a  Halifax  audience  was  the 
fact  that  Nova  Scotia  during  the  past  has  occupied  a 
prominent  place  in  the  ship-building  world.  The  first 
vessels  to  be  built  in  this  country  were  constructed  at 
Port  Royal  in  1606.  Activity  in  shipbuilding  increased 
as  the  country  developed  until  in  1863,  one-third  of  the 
total  registered  tonnage  of  British  North  America, — 
310,000  tons  —  hailed  from  this  province.  Prominent 
among  the  world's  greatest  designers  and  builders  of 
clipper  ships  as  well  as  prominent  in  the  list  of  great  men 
of  this  province,  is  the  name  of  Donald  MacKay.  A 
number  of  clippers  designed  and  built  by  him  established 
records  which  have  never  been  bettered  by  sailing  vessels. 

The  first  steam  propelled  ships  were  built  early  in 
the  nineteenth  century,  "The  Accommodation"  built  in 
Montreal  in  1809,  being  the  first  Canadian  Steamboat. 
This  boat  was  72  feet  long,  16  feet  wide,  6  h.p.,  and  had 
a  speed  of  5  miles  per  hour.  The  first  vessel  to  cross 
the  Atlantic  under  steam  alone  was  the  "Royal  William" 
built  in  Quebec  in  1830-31.  She  sailed  from  Pictou, 
August  18th,  1833,  and  made  the  passage  to  the  Isle 
of  Wight  in  nineteen  days.  Her  dimensions  were  160 
feet  long  and  28  feet  wide,  gross  tonnage  1,370;  200  h.p. 
When  these  figures  are  compared  with  the  largest  present 
day  ships  from  700  to  900  feet  in  length,  70,000  h.p.  and 
upwards,  and  crossing  the  Atlantic  in  a  little  over  four 
days,  some  idea  is  obtained  of  the  wonderful  development 
in  shipbuilding  in  recent  years. 

Mr.  Paige  described  the  tremendous  development  of 
the  marine  engine,  explaining  in  detail  the  various  types 
of  turbines,  oil  engines,  electric  motors,  the  gyro-compass 
and  other  modern  marine  equipment.  The  lecture  was 
profusely  illustrated  by  lantern  slides  the  majority  of 
which  were  pictures  taken  by  the  speaker  showing  ship 
construction,  launching  and  operation.  In  addition  to 
these  a  number  of  slides  on  electric  propulsion,  gyro-com- 
pass and  turbine  reduction  gearing  were  shown  by  courtesy 
of  the  Canadian  General  Electric  Company,  the  Sperry 
Gyroscope  Company  and  the  Bethlehem  Shipbuilding 
Corporation. 

The  subject  of  shipbuilding  as  presented  by  Mr.  Paige 
and  covering  so  many  branches  of  engineering,  bore 
evidence  of  the  speaker's  wonderful  versatility  and  broad 
knowledge  gained  by  long  experience  in  the  shipbuilding- 
industry  in  various  parts  of  the  world.  At  the  conclusion 
of  his  address  he  was  tendered  a  hearty  vote  of  thanks. 


112 


THE    ENGINEERING    JOURNAL 


February,  1923 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

On  December  21,  1922,  C.  A.  Clendening,  a.m.e.i.c, 
assisted  by  H.  G.  Mitchell,  a.m.e.i.c,  gave  a  very 
instructive  address  on  the  operation  of  the  city  hydro 
distribution  system.  The  lecture  was  illustrated  with 
lantern  slides  and  gave  an  excellent  idea  of  the  many 
factors  governing  the  problem.  At  the  present  time  the 
primary  distribution  system  is  being  changed  from  a  three 
phase,  three  wire,  delta  connected  system,  to  a  four  wire 
star  system;  the  advantage  claimed  for  the  latter  being 
that  with  the  neutral  one-half  the  size  of  the  mains,  the 
power  can  be  distributed  about  three  times  the  distance 
with  the  same  regulation.  The  balancing  of  lay-out, 
power  factor  and  rates  presents  a  very  pretty  economic 
problem,  and  with  the  system  of  records  in  vogue  in  the 
city  as  described  by  the  speaker,  sufficient  statistics 
should  be  readily  available  to  determine  an  adequate 
solution. 

The  subject  of  January  the  4th  meeting  was  "Auto- 
matic Fire  Protection",  presented  by  J.  C.  Davis, 
a.m.e.i.c.  After  explaining  the  chemistry  of  combustion, 
the  speaker  pointed  out  that  there  were  two  methods  of 
fire  control  —  prevention  and  protection.  It  has  been 
attempted  to  achieve  the  former  by  propaganda,  with 
little  success  as  may  be  judged  from  the  fact  that  the 
fire  tax  in  the  Dominion  for  1922  was  about  $15  per 
capita.  He  advocated  the  teaching  of  fire  prevention 
methods  to  children  in  the  schools.  The  speaker  explain- 
ed, with  the  aid  of  typical  structures,  the  causes  of 
explosions  frequently  heard  at  fires,  due  to  the  restriction 
of  explosive  gases  to  confined  spaces.  Stairways  and 
elevator  shafts  form  a  convenient  path  for  the  distribution 
of  fire  over  a  whole  building.  Protection  is  achieved  by 
restricting  the  possibility  of  the  flames  spreading  and  by 
the  use  of  non-combustible  construction  materials;  the 
flame  is  extinguished  by  water  or  by  a  blanket  of  a  gas 
which  does  not  support  combustion.  The  speaker  de- 
scribed, with  the  aid  of  lantern  slides,  the  general  layout 
of  a  sprinkler  system  and  the  details  of  the  various  kinds 
of  apparatus  used  therein. 

On  January  17th,  a  moving  picture  and  lecture  were 
presented  by  D.  M.  Buck  on  the  manufacture  of  gal- 
vanized steel.  The  pictures  showed  the  process  of  manu- 
facture from  the  extraction  of  the  raw  ore  from  the  mine 
to  the  finished  product. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Associate  E.I.C.,  Secretary-Treasurer . 

At  a  luncheon  of  the  Ottawa  Branch,  held  in  the 
Chateau  Laurier  on  January  3rd,  the  guests  of  honour 
were  two  very  prominent  geodetic  officials  from  Washing- 
ton: —  Dr.  Wm.  Bowie,  chief,  Division  of  Geodesy,  and 
G.  T.  Rude,  chief,  Division  of  Tides  and  Currents,  United 
States  Coast  and  Geodetic  Survey.  Dr.  Bowie  is  an 
engineer  of  international  reputation  which  has  earned 
for  him  the  presidency  of  the  section  of  Geodesy  of  the 
International  Union  of  Geodesy  and  Geophysics,  which 
held  its  meeting  last  May  in  Rome.  The  purpose  of  his 
visit  to  Ottawa  is  to  confer  with  Noel  Ogilvie,  m.e.i.c, 
superintendent  of  the  Geodetic  Survey  of  Canada,    in 


connection  with  the  geodetic  work  which  is  being  carried 
on  by  both  countries.  Mr.  Rude  is  an  authority  on  the 
important  line  of  work  in  which  he  is  engaged  and  the 
purpose  of  his  visit  at  Ottawa  was  to  confer  with  Dr. 
W.  Bell  Dawson.  M.e.i.c,  superintendent  of  Tidal  Sur- 
veys, in  connection  with  matters  of  importance  relating  to 
both  the  United  States  and  Canada 

Those  seated  at  the  head  table,  together  with  Dr- 
Bowie  and  Mr.  Rude  were:  ---  Lt.-Commander  C.  P. 
Edwards,  a.m.e.i.c,  acting  chairman  of  the  Ottawa 
Branch;  Hon.  Charles  Stewart,  minister  of  the  Interior; 
Alex.  Johnston,  deputy  minister  of  Marine  and 
Fisheries;  G.  J.  Desbarats,  C.M.G.,  m.e.i.c,  deputy 
minister  of  National  Defence;  Dr.  Charles  Camsell, 
deputy  minister  of  Mines;  Dr.  W.  Bell  Dawson,  m.e.i.c, 
superintendent  of  Tidal  Surveys;  Noel  Ogilvie,  m.e.i.c, 
superintendent  of  Geodetic  Survey;  J.  J.  McArthur,M.E.i.C, 
H.M.  International  Boundary  Commissioner;  W.  J. 
Stewart,  m.e.i.c,  chief  hydrographer;  Dr.  Collins,  director 
of  Geological  Survey;  Dr.  E.  Deville,  Hon.M.E.i.c, 
director  general  of  Surveys;  G.  A.  Mountain,  m.e.i.c, 
chief  engineer,  Board  of  Railway  Commissioners;  Col. 
Anderson,  m.e.i.c;  John  Murphy,  m.e.i.c,  electric 
engineer,  Department  of  Railways  and  Canals. 

Commander  Edwards  introduced  both  the  visiting 
gentlemen  and  paid  tribute  to  the  important  organization 
which  they  represented.  Dr.  Bowie,  who  first  addressed 
the  meeting,  spoke  in  most  happy  vein.  His  speech  was 
full  of  weighty  facts  given  in  a  very  simple  and  straight- 
forward manner,  with  no  attempt  at  rhetoric.  They  were 
supported  by  such  logical  reasoning  that  they  could  not 
fail  to  carry  conviction. 

Importance  of  Complete  Topographical  Surveys 

The  border  line  between  the  United  States  and  Canada,  he  said, 
was  little  more  than  an  imaginary  line.  The  customs  of  the  two  peoples 
on  either  side  thereof  were  identical;  their  sports  the  same.  The 
currency,  too,  was  the  same  on  both  sides,  —  "You  take  ours  and  we 
take  yours".  "Sometimes,"  he  added,  amidst  general  laughter,  "one 
of  us  takes  a  little  more  than  the  other."  The  national  beverage  even 
was  the  same  in  the  two  countries.  This  similarity  was  still  more 
pronounced  in  the  case  of  surveying,  in  which  no  frontier  existed. 
Insofar  as  triangulation  and  levelling  are  concerned  there  is  one 
geographical  unit  for  the  two  countries.  North  America  is  the  only 
continent  which  can  boast  of  this  uniformity.  Other  continents  have 
been  striving  for  seventy  years  to  attain  it,  but.  so  far,  without  success. 
Co-operation  between  the  heads  of  the  surveying  departments  of  the 
two  countries  was  most  conspicuous  and  most  happy.  He  had  the 
pleasure  of  being  associated  with  Dr.  Deville  and  Kir.  Ogilvie  in  the 
councils  of  the  International  Union  of  Geodesy  held  last  year  in  Rome, 
and  complete  harmony  prevailed.  Each  studied  the  common  interests 
of  all  and  mutual  benefit  resulted. 

Turning  to  the  war  for  a  lesson,  Dr.  Bowie  laid  stress  on  the 
important  part  which  engineers  played  in  winning  it.  Now  it  was 
the  part  of  these  engineers  to  help  pay  for  that  war.  Still  more  was 
it  their  duty  to  help  prevent  its  recurrence.  One  of  the  most  potential 
preventives  of  war  was  knowledge.  Most  of  the  big  wars  owed  their 
origin  to  misunderstandings.  Knowledge  would  obviate  these.  The 
exact  resources  of  the  country,  of  all  countries,  must  be  known. 
Information  must  be  accurate.  Topographical  maps  would  not  only 
provide  this  information,  but  would  also  show  which  resources  were 
the  most  easily  obtained.  Then  these  resources  could  be  traded  and 
it  would  no  longer  be  necessary  to  fight  for  them. 

Engineers  can  take  a  leading  part  in  this.  Most  of  the  wealth 
and  resources,  food  and  clothing,  comes  from  the  land.  Exact  stock 
must  be  taken  thereof.  Engineers  HiitsI  be  in  the  field  at  the  beginning 
of  every  venture.  It  was  useless  to  choose  a  site  on  a  river  bank  and 
say  that  a  bridge  must  be  built  there  and  afterwards  to  call  in  an 
engineer  and  tell  him  to  go  ahead  and  put  the  bridge  at  that  spot. 
It  is  too  late  to  call  in  an  engineer  after  mining  operations  have  been 
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commenced  in  an  unfavourable  spot.  In  the  speaker's  opinion  engineers 
should  be  on  the  board  of  directors  of  every  activity  to  guide  the  policy 
from  the  very  beginning  of  the  venture. 

A  great  and  urgent  need  was  the  completion  of  accurate  topo- 
graphical surveys  of  Asia,  Africa  and  South  America.  In  Europe 
considerable  progress  had  already  been  made.  By  this  means  only 
could  accurate  information  be  obtained  of  the  position,  extent  and 
value  of  the  most  valuable  resources;  coal,  iron,  timber,  water  power, 
irrigation,  and  drainage  possibilities,  and  very  specially  soil  fertility. 
Engineers  must  obtain  this  information.  They  must  "take  stock"  as 
it  were  of  the  world.  Then  statesmen  must  follow  who  will  say: 
"Here  are  our  resources.  There  are  yours.  We  will  not  fight  amongst 
ourselves  for  them,  but  we  will  trade  for  mutual  benefit." 

From  the  point  of  view  of  expense,  these  topographical  surveys 
would  pay  for  themselves.  At  the  present  moment  the  United  States 
had  a  bill  under  discussion  under  the  provisions  of  which  $40,000,000 
would  be  spent  during  the  next  20  years  on  topographical  maps.  All 
this  money  would  come  back,  and  more  besides,  in  the  form  of  revenue 
that  would  be  derived  from  the  extension  of  highways.  Expense, 
then,  was  no  drawback- 

Oceanography 

Mr.  Rude  followed  Dr.  Bowie,  and  in  opening  his  address  said,  that 
geodetic  survey  covered  land  and  water.  Dr.  Bowie  had  dealt  with 
the  land.  He  would  refer  to  its  application  to  water  covered  areas. 
Oceanography  embraced  the  charting  of  tides  and  currents,  the  survey- 
ing of  oceans  and  ocean  beds.  The  s:ience  of  surveying  as  applied 
to  the  seas  was  even  older  than  land  surveying.  Forty  years  before 
the  commencement  of  the  Christian  era  crude  maps  or  charts  had 
existed.  These  were  necessary,  because  by  far  the  greatest  highways 
and  byways  of  transportation  were  the  oceans.  He  then  dealt  with 
the  many  reasons  and  purposes  for  mariners'  charts,  and  referred  to 
the  old  lead  as  a  very  crude  instrument  for  determining  the  nature  of 
the  ocean  bed,  as  it  only  touched  ground  in  one  spot  and  when  next 
dropped  a  grave  danger  may  have  been  passed  over.  The  development 
of  the  wire  drag  had  given  them  the  means  of  making  accurate  surveys 
of  the  bed  of  the  ocean  and  perfect  maps  can  now  be  drawn. 

Then,  oceanography  was  also  of  use  to  engineers  to  enable  them 
to  determine  the  mean  sea  level.  It  was  of  great  assistance,  also  in 
coast  protection  and  harbour  improvement.  By  its  study  the  mariner- 
was  able  to  predict  in  advance  the  time  of  high  and  low  water.  Not 
the  least  important  branch  of  the  science  was  the  study  of  tides  and 
currents,  particularly  of  wind-driven  currents.  By  this  science  hundreds 
and  thousands  of  lives  had  been  saved  and  economy  had  been  effected 
inasmuch  as  the  insurance  rates  on  vessels  had  been  lowered.  Future 
research  work  in  oceanography  would  enable  a  larger  percentage  of 
available  food  to  be  taken  from  the  ocean.  Sir  John  Murray  had 
stated  that  there  was  at  least  as  much  food  in  the  ocean  as  on  land, 
and  yet  at  present  only  five  per  cent  of  the  food  consumed  came  there- 
from. 

Mr.  Rude  referred  to  the  happy  co-operation  that  existed  between 
England,  Canada  and  the  States  with  regard  to  the  exchange  of  facts. 
Tidal  predictions,  tidal  changes  and  similar  data  were  mutually 
exchanged,  and  a  great  saving  resulted  from  this  concerted  action. 
He  trusted  that  in  the  future  relations  would  be  even  still  more  satis- 
factory between  these  two  great  countries  with  4,000  miles  of  boundary 
line  without  a  single  fortification. 

The  Minister  of  the  Interior,  Hon.  Charles  Stewart, 
thanked  the  speakers  for  their  splendid  addresses.  He 
acknowledged  that  he  had  learned  many  facts  during 
their  addresses.  He  was  a  great  believer  in  the  necessity 
of  rigourous  scientific  research  work,  and  every  plan  that 
had  for  its  end  i  he  improvement  of  conditions  in  this  great 
Dominion,  and  in  the  world  at  large,  would  have  his  whole- 
hearted support.  He  would  use  every  particle  of  his 
influence  to  endeavour  to  bring  it  about  that  such  research 
work  should  receive  the  necessary  financial  support.  He 
was  no  statesman,  but  he  was  a  close  student  and  heart 
and  soul  he  was  interested  in  the  development  of  Canada. 

Commander  Edwards,  in  thanking  the  speakers  on 
behalf  of  The  Engineering  Ittstilule,  paid  also  a  tribute 
to  the  Hon.  Charles  Stewart,  who,  they  all  knew,  had 
already  proved  that  he  was  essentially  a  statesman.  He 
trusted  that  their  geodetic  visitors  would  soon  honour 


them  again  with  their  presence.     They  would  always  be 
welcome. 

About  150  sat  down  to  lunch  and  listened  with  evident 
appreciation  to  the  addresses  delivered. 

Annual  Meeting 

Concurrently  with  the  holding  of  the  annual  meeting 
of  the  Ottawa  Branch  at  the  Daffodil  Tea  Room  on  the 
evening  of  January  11th,  a  year  of  very  satisfactory 
results  was  brought  to  a  close.  A  report  containing  a 
concise  review  of  the  organization's  activities  during  the 
past  twelve  months  was  presented  by  K  M.  Cameron, 
M.E.I. c,  retiring  chairman,  and  was  received  with  expres- 
sions of  appreciation. 

O.  S.  Finnie,  m.e.i.c,  director  of  the  Northwest 
Territories    and    Yukon    Branch.    Department    of    the 


J.  B.  CHALLIES,  M.E.I.C, 

Chairman  of  Committee  on  Policy,  whose  report  was  adopted 

at  the  Annual  General  Meeting,  upon  which  much 

favourable  comment  has  been  passed. 

Interior,  was  the  choice  of  the  members  for  the  chairman- 
ship of  the  branch  during  1923.  F.  C.  C.  Lynch,  Associate 
E.i.c,  superintendent  of  Natural  Resources  Intelligence 
Branch  was  re-elected  as  secretary-treasurer  and  L.  II . 
Cole,  M.e.i.c,  mining  engineer,  Department  of  Mines, 
and  L.  Sherwood,  m.e.i.c,  assistant  chief  engineer, 
Department  of  Railways  and  Canals,  were  elected  to 
the  Managing  Committee. 

The  report  presented  by  Mr.  Cameron,  the  retiring 
chairman  showed  that  the  branch  had  held  eight  luncheons, 
and  seven  evening  meetings  in  1922.  Mr.  Cameron  pointed 
out  that  the  Ontario  Legislature  had  placed  on  the  statute 
books  an  act  respecting  professional  engineers,  and  em- 
phasized the  importance  of  the  measure  as  passed  being 
fully  supported.  During  the  year  the  branch  welcomed 
Dr.  E.  Deville,  i.s.o.,  director-general  of  Surveys, 
as  an  honorary  member,  and  the  council  of  The  Institute 
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was  (<>  be  congratulated  for  this  noteworthy  step.  The 
financial  position  of  the  branch,  as  revealed  by  the  report 
of  the  secretary-treasurer,  F.  C.  C.  Lynch.  Associate  E.T.C., 
considered  very  satisfactory.  The  report  showed  a  sub- 
stantial balance.  The  branch  now  hasa  total  membership  of 
about  100,  including  67  new  members  enrolled  during 
the  year.  The  branch  recorded  with  regret  the  death 
of  tour  members,  Messrs.  E.  D.  Lafleur,  II.  P.  Borden, 
A.  Timbrell,  and  Major  R.  W.  Powell.  References  to 
valuable  assistance  rendered  by  the  local  press  was  made, 
and  a  vote  of  thanks  to  the  two  Ottawa  dailies  for  their 
courtesy  was  adopted. 

In  outlining  the  activities  for  the  coming  year,  it 
was  announced  that  arrangements  had  been  completed 
for  the  following  lectures:  February  1,  John  McLeish, 
director  of  the  Mines  Branch,  on  "Mining  in  Ontario"; 
February  15,  W.  Kinoch,  superintendent  of  the  Forest 
Products  Laboratory,  on  "Wood  and  its  Possibilities"; 
March  1,  J.  D.  Craig,  M.e.i.C,  advisory  engineer  of  the 
Northwest  Territories  and  Yukon  Branch,  on  "Canada's 
Wonderful  Northland",  with  the  annual  popular  lecture 
by  Lt.-Com.  C.  P.  Edwards,  a.m.e.i.c,  on  March  15. 
A  vote  of  thanks  was  tendered  the  retiring  officers. 
The  regular  meeting  was  followed  by  a  short  entertain- 
ment and  refreshments. 


Toronto  Branch 

0.  M.  Falls,  A.M.E.I.C,  Secretary-Treasurer. 

The  Toronto  Branch  held  its  first  meeting  of  the 
winter  session  Thursday  evening,  January  11th,  at  the 
Engineers  Club,  which  took  the  form  of  an  informal 
dinner  and  entertainment  at  which  almost  one  hundred 
were  present  and  which  was  greatly  enjoyed  by  all. 
Mr.  Storrie,  before  proceeding  with  the  programme  as 
arranged,  called  upon  Willis  Chipman,  m.e.i.c,  newly 
elected  president  of  the  Ontario  Association  of  Professional 
Engineers  and  F.  W.  Paulin,  a.m.e.i.c,  chairman  of  the 
Hamilton  Branch,  for  a  few  remarks. 

Mr.  Chipman  briefly  outlined  the  progress  that  had 
been  made  towards  a  fuller  recognition  of  the  engineering 
profession.  The  Ontario  Act  respecting  professional 
engineers,  he  stated,  was  simply  a  registration  measure, 
but  it  formed  an  excellent  foundation  upon  which  if 
wisely  guided  a  very  serviceable  super-structure  might 
be  raised.  He  urged  all  engineers  to  register  under  the 
provisions  of  the  Act  and  to  make  use  of  the  title,  — 
Registered  Professional  Engineer,  and  thus  strengthen  the 
hands  of  the  council  so  that  in  due  time  necessary  amend- 
ments might  be  secured.  In  conclusion  Mr.  Chipman 
emphasized  the  importance  of  the  problem  of  heat  to 
Canada  to-day.  Our  country,  he  said,  was  dependent 
on  a  foreign  country  for  its  coal  supply.  The  solution 
of  the  problems  of  heat  storage  and  transportation  he 
considered  among  the  most  vital  of  any  demanding  the 
attention  of  the  present  engineers. 

Mr.  Paulin,  following  the  line  of  thought  of  the 
previous  speaker,  recalled  the  efforts  of  the  German 
scientists,  during  the  war,  who,  in  order  to  provide  their 
forces  with  an  adequate  supply  of  coal,  petrol,  and  grease, 


had  utilized  sources  of  supply  hitherto  considered  valueless. 
A  similar  treatment  might  with  advantage  be  adopted  to 
develop  our  Ontario  deposits  of  peat. 

The  major  portion  of  the  evening,  however,  was 
given  over  to  free  and  easy  sing-song  and  amusement. 
Vocal  and  violin  solos  rendered  by  accomplished  arti- 
were  very  much  appreciated.  The  School  of  Science 
Hawaian  Orchestra  scored  a  great  triumph  if  the  storm 
of  applause  which  followed  their  selection  could  be  taken 
as  a  measure  of  appreciation.  The  students  have  some 
very  promising  and  original  talent,  and  the  thanks  of 
the  branch  is  unreservedly  due  them  for  placing  their 
services  at  the  disposal  of  the  branch. 

Professor  Cockburn's  rendering  of  Rudyard  Kipling's 
"Commissariat  Camel",  was  one  of  the  high  spots  of  the 
evening,  and  as  one  speaker  remarked  that  if  all  the 
professors  were  as  entertaining  it  is  little  wonder  that 
applied  science  is  the  most  popular  faculty  at  the 
university.  Mr.  Wynne-Roberts  was  in  charge  of  the 
programme  of  the  evening,  and  his  admonition  to  cast 
aside  our  dignity  was  fully  observed  throughout  the 
evening. 

The  programme  as  arranged  for  the  month  of 
February  is  as  follows: — 

February  1st  —  Moving  picture  film  on  "The  Analysis  of  Motion  by 
High  Speed  Photography",  and  a  paper  entitled  "Some  Recent 
Psychology",  both  by  Professor  H.  E.  T.  Haultain,  M.E.I.C,  of 
the  University  of  Toronto. 

February  8th  —  "Rainfall  and  Its  Measurement"  by  Sir  R.  Frederick 
Stupart,  director  of  Meteorological  Service,  Toronto. 

February  15th  —  "Radial  Entrances  with  Special  Application  to  the 
City  of  Toronto"  by  Henry  K.  Wicksteed.  m.e.i.c.  formerly  chief 
locating  engineer  of  the  C.N.R. 

Quebec  Branch 

Hector  Cimon,  A.M.E.I.C,  Secretary-Treasurer. 

Ice  problems  of  Canada  were  ingeniously  treated  of 
in  a  causerie  given  by  John  Murphy,  m.e.i.c,  at  a  meeting 
held  in  the  Recorder's  room  of  the  City  Hall,  Monday 
evening,  December  11th,  1922. 

Ice,  Anchor  Ice  and  Frazil 

How  submerged  machinery  with  a  temperature  below 
freezing  point  will  attract  ice  particles  and  become  a 
virtual  ice- factory  was  clearly  demonstrated  by  Mr. 
Murphy  who  spoke  before  a  gathering  of  Quebec  engineers 
and  the  general  public  on  the  subject  of  the  formation  of 
ice  and  its  prevention  in  hydro-electric  plants.  The 
speaker,  by  means  of  moving  pictures,  illustrated  the 
growth  of  the  mere  snow-flake  into  a  mass  of  solid  and 
obstinate  ice  and  he  introduced  logical  methods  to  prevent 
ice  from  adhering  to  machinery  and  from  forming  in  a 
stream. 

Mr.  Murphy  showed  that  to  prevent  ice  from  adhering 
to  dams,  turbine  cases,  gates,  etc.,  it  is  sufficient  to  raise 
the  temperature  of  the  exposed  surfaces  the  minute 
difference  of  a  thousanth  of  a  degree  above  the  freezing 
point;  and  as  to  the  preventing  of  ice  from  forming  at  a 
given  point  in  any  river,  that  but  a  small  quantity  of 
heated  water  is  necessarv  on  the  surface  of  the  stream. 
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The  meeting  was  presided  by  A.  R.  Decary,  m.e.i.c, 
and  Sir  George  Garneau  warmly  praised  the  lecturer  and 
proposed  a  vote  of  thanks  which  was  carried  with 
enthusiasm  by  the  audience. 

The  Kinetic  Energy  of  the  Winds  and  its  Possible  Utilization 

At  a  luncheon  at  the  Chateau  Frontenac,  on  Monday 
January  15th,  a  noteworthy  paper  of  unusual  interest 
was  read  by  Gabriel  Henry,  A. m.e.i.c,  who  is  consulting 
engineer  at  the  Quebec  Department  of  Roads. 

Mr.  Henry  submitted  general  considerations  that 
moved  scientists  during  the  great  war  to  make  investiga- 
tions on  the  available  energy  in  its  different  forms  that 
could  be  developed  in  Europe  and  in  the  United  States. 
He  gave  definitions  of  what  is  termed  "energy"  and  its 
few  transformations,  he  dealt  with  the  origin  of  the 
commercial  power  and  produced  comparative  figures 
showing  the  quantities  of  energy  contained  in  coal, 
water  and  wind.  The  general  economic  conditions .  of 
the  problem  involved  were  elaborately  stated  and  discus- 
sed by  the  speaker. 

Mr.  Henry  reviewed  all  the  practical  factors  concern- 
ing electricity  derived  from  hydraulic  powers  and  from 
steam  plants  and  its  transmission  to  the  desired  points. 
He  went  into  scientific  details  on  the  construction,  estab- 
lishment and  operation  of  windmills  and  summarized  their 
recent  improvements.  In  the  course  of  the  lecture  he 
pointed  out  that  the  quantity  of  energy  developed  by 
windmills  is  very  irregular  on  account  of  the  varying 
velocity  of  the  winds.  Another  important  fact  is  while 
water  and  coal  can  easily  be  stored,  windmill  energy  has 
to  be  transformed,  for  transmission,  either  into  electricity 
or  chemical  products.  Windmills  present  notable  ad- 
vantages: they  can  be  established  anywhere,  at  the  most 
convenient  points  and  they  require  rather  small  areas 
of  land. 

The  paper  on  kinology  contributed  by  Mr.  Henry 
was  replete  with  interesting  details  and  proved  deep 
study  and  careful  consideration.  The  lunch  was  presided 
by  A.  R.  Decary,  m.e.i.c,  and  Alex.  Fraser,  on  behalf 
of  the  members  of  The  Institute,  moved  a  vote  of  thanks 
which  was  adopted  amidst  applause. 

Cape  Breton  Branch 

Donald  W.  J.  Brown,  Jr.E.I.C,  Secretary-Treasurer. 

D.  A.  Y.  Colquhoun,  jr.E.i.c,  of  the  construction 
department,  Dominion  Coal  Company,  Ltd.,  was  the 
speaker  introduced  by  the  Chairman,  Mr.  Marsh,  at  a 
regular  monthly  meeting  of  the  Cape  Breton  Branch, 
held  in  the  branch  rooms  on  Tuesday  evening,  January 
ninth. 

In  opening  his  paper,  which  was  on  "Shaft  Sinking", 
Mr.  Colquhoun  stated  that  perhaps  more  so  than  most 
new  projects  the  sinking  of  each  shaft  was  a  problem  in 
itself,  and  it  would  be  necessary  therefor  to  treat  the 
subject  in  a  general  way.  This  he  did  under  the  following 
headings:  Size  of  shaft  and  number  of  compartments 
required;  organization  or  working  force;  sinking  plant; 
drilling;  explosives  and  blasting;  ventilation;  unwatering 
of  shaft  during  sinking;  disposal  of  muck;  shaft  lining  or 
timbering;  speed  and  cost  of  sinking. 


The  speaker  also  described  some  of  the  particular 
problems  met  with  in  the  construction  of  a  shaft  within 
his  own  experience,  and  compared  the  methods  used, 
and  the  sinking  records  made,  with  those  of  some  other 
important  operations  of  the  kind.  The  shaft  in  question 
is  rectangular  in  section  being  thirty-one  feet  two  inches 
long  by  thirteen  feet  four  inches  wide,  and  was  probably 
unique  in  being  located  over  underground  workings,  so 
that  it  was  only  necessary  to  put  down  a  bore  hole  at  the 
centre  of  the  shaft  location,  to  drain  off  the  water,  thus 
doing  away  with  costly  and  cumbersome  pumping  equip- 
ment. 

Mr.  Colquhoun  illustrated  his  paper  with  drawings 
and  lantern  slides  showing  equipment  used,  methods  of 
drilling  and  shooting,  etc. 

Vancouver  Branch 

P.  H.  Buchan,  A. M.E.I.C,  Secretary-Treasurer. 
Annual  General  Meeting 

The  annual  general  meeting  of  the  Vancouver  Branch 
was  held  in  the  Board  of  Trade  auditorium,  on  Tuesday, 
December  19th,  1922,  at  8.30  p.m.  The  chair  was 
occupied  by  Chas.  Brakenridge,  m.e.i.c,  retiring  chairman 
of  the  branch. 

Following  the  reading  of  the  notice  calling  the  meet- 
ing, and  the  adoption  of  the  minutes  of  the  last  annual 
general  meeting,  held  on  Wednesday,  December  21st, 
1921.  Mr.  Brakenridge  addressed  the  branch  on  the 
developments  during  his  tenure  of  office,  and  the  outlook 
for  the  future. 

In  presenting  his  address,  he  stated  that  on  account 
of  the  comprehensive  report  to  be  read  by  the  secretary- 
treasurer,  he  would  not  dwell  to  any  extent  on  the  activities 
of  the  branch  during  the  past  year.  He  urged  the  members, 
individually  and  collectively,  to  take  a  more  active  interest 
in  public  affairs,  particularly  when  engineering  questions 
were  involved.  In  this  connection  he  cited  the  example 
set  by  the  Engineers'  Club,  which  had  shown  great 
keenness,  even  to  the  extent  of  trying  to  obtain  a  candidate 
for  civic  alderman  from  amongst  its  members. 

Whilst  occupying  the  chair,  he  had  endeavoured  to 
act  at  all  times  in  a  conservative  manner,  following  along 
the  traditional  lines  established  by  previous  executives; 
but  personally,  he  believed  that  until  engineers,  both  as 
individuals  and  as  a  body,  were  prepared  to  show  more 
active  interest  in  the  affairs  of  their  own  organizations, 
as  a  primary  duty,  and  extend  this  interest  to  matters 
of  public  welfare,  they  could  never  expect  to  see  which 
advancement  in  their  material  rewards,  or  obtain  from 
the  public,  the  recognition  which  they  considered  their 
due. 

The  Engineers'  Club  had  been  formed,  the  speaker 
thought,  because  of  a  desire  among  the  members  of  the 
Association  of  Professional  Engineers  of  B.C.,  to  find 
some  means  of  Retting  together  between  annual  general 
meetings.  He  believed  that  the  luncheon  meetings  held 
by  the  Club,  had  solved  the  difficulty  in  a  most  satisfactory 
manner,  and  moreover  he  could  not  discern  anj  inter- 
ference with  the  normal  activities  of  The  Institute.  The 
relations  of  the  two  bodies  had  been  most  cordial,  and 
he  hoped  that  the  same  harmony  and  goodwill   would 
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continue  in  the  future  as  in  the  past.  He  suggested  that 
same  form  of  agreement  covering  the  relative  spheres  of 
activity  of  The  Institute  and  the  Cluh  would  materially 
assist  in  the  maintenance  of  their  present  harmonious 
relations. 

Briefly  reviewing  the  development  of  The  Institute, 
the  chairman  pointed  out  that  the  body  as  a  whole  was 
progressing  in  a  sound  and  splendid  manner;  and  being 
a  Dominion-wide  organization  with  twenty-three  branches, 
it  had  become  so  firmly  established,  that  the  isolated 
members  in  the  west  scarcely  realized  what  a  powerful 
and  influential  body  they  belonged  to.  He  urged  the 
members  of  the  Vancouver  Branch  to  do  all  in  their 
power  to  bring  the  branch  up  to  the  high  standard  of 
The  Institute  as  a  whole. 

The  speaker  extended  his  cordial  thanks  to  all  the 
members  of  the  executive  committee  for  the  good  work 
accomplished  and  the  happy  relationship  that  had  at  all 
times  existed  between  them,  and  expressed  his  genuine 
pleasure  in  being  one  of  their  member  during  the  year 
to  come. 

Upon  the  conclusion  of  the  chairman's  address,  the 
secretary-treasurer  read  his  annual  report,  the  text  of 
which  may  be  found  elsewhere  in  the  present  number 
of  The  Journal.  A  short  discussion  of  the  report  was 
followed  by  a  hearty  vote  of  thanks  to  the  secretary- 
treasurer  for  his  work  during  the  past  year,  accompanied 
by  a  resolution  granting  him  an  honorarium  from  the 
branch  funds.  In  expressing  his  sincere  thanks  for  these 
marks  of  the  cordial  appreciation  of  the  members  for 
the  service  he  had  been  enabled  to  render  the  branch, 
he  stated  that  he  did  not  wish  the  members  to  overlook 
the  exceedingly  high  value  he  placed  on  the  reward  of 
experience  and  greater  usefulness  which  he  had  gained 
through  the  discharge  of  his  various  duties.  He  further 
pointed  out  that  much  of  the  success  in  the  affairs  of 
the  branch  during  the  past  year  was  due  to  the  thorough- 
ness and  diligence  of  his  predecessor  in  office,  J.  N. 
Anderson,  a.m.e.i.c,  whose  labours  had  set  a  high 
standard  for  all  who  follow  him. 

At  this  stage  in  the  meeting,  the  scrutineers  handed 
to  the  chair,  the  returns  of  the  election  for  the  1923 
officers  and  executive  committee,  which  were  duly 
announced  as  follows: — 

Chairman A.  C.  Eddy,  m.e.I.C 

Vice-Chairman J.  Muirhead,  M.E.I.C. 

Secretary-Treasurer P.  H.  Buchan,  a.m.e.i.c. 

Executive  Committee: — 

To  hold  office  daring  1923  and  1924: 

W.  G.  Swan,  M.E.I.C 

W.  H.  Powell,  M.E.I.C 

D.  O.  Lewis,  M.E.I.C. 
To  hold  office  during  1923  only: 

T.  W.  Fairhurst,  a.m.e.i.c 

The  two  other  members  of  the  Executive  Committee 
elected  at  the  last  annual  general  meeting,  to  retire  at 
the  end  of  1923  are  Wm.  Smaill,  m.e.i.c,  and  J.  N. 
Anderson,  a.m.e.i.c.  Mr.  Fairhurst  was  elected  to 
replace  Major-general  R.  G.  Edwards  Leckie,  a.m.e.i.c, 
who  resigned  on  December  4th,  1922.  The  ex-officio 
members  of  the  executive  committee  are  Chas.  Braken- 
ridge,  m.e.i.c,  retiring  chairman,  and  Geo.  A,  Walkem, 
M.E.I.C 


In  view  of  the  irregularity  occasioned  by  the  failure 
of  the  nominating  committee  to  obtain  two  candidates 
each  for  the  offices  of  chairman,  vice-chairman  and 
secretary-treasurer,  as  prescribed  in  section  5  of  the 
branch  by-laws,  it  was  moved  by  Major  Walkem,  m.e.i.c, 
seconded  by  J.  N.  Anderson,  a. m.e.  i.e.,  and  resolved,  that 
in  the  case  of  the  present  election,  the  rules  be  suspended, 
and  that  A.  C.  Eddy,  m.e.i.c,  Jas.  Muirhead,  m.e.i.c, 
and  P.  H.  Buchan,  a.m.e.i.c,  be  and  are  declared  elected 
to  the  offices  of  chairman,  vice-chairman  and  secretary- 
treasurer,  respectively,  for  the  year  1923. 

Following  the  announcement  of  the  election  returns, 
Mr.  Brakenridge  formally  vacated  the  chair  in  favour 
of  the  newly  elected  chairman,  who  was  greeted  with 
hearty  applause. 

Mr.  Eddy  asserted  his  keen  appreciation  of  the  honour 
attached  to  the  office  of  chairman  and  of  the  splendid 
work  accomplished  by  Mr.  Brakenridge.  He  stated, 
however,  that  while  he  approved  of  the  past  chairman's 
conservative  policy  in  the  conduct  of  branch  affairs,  he 
believed  that  the  time  was  ripe  for  the  adoption  of  new 
ideas,  and  he  purposed  to  make  use  of  whatever  means 
the  Executive  Committee  should  deem  advisable,  to  try 
and  stimulate  the  interest  of  the  branch  membership, 
during  his  tenure  cf  office. 

In  addition  to  Mr.  Eddy's  remarks,  a  number  of 
those  present,  expressed  their  own  personal  appreciation 
of  Mr.  Brakenridge's  services  to  the  branch,  following 
which  a  vote  of  thanks  was  tendered  to  him  with  hearty 
and  prolonged  applause  from  the  meeting. 

The  first  item  of  business  after  the  installation  of 
the  new  chairman  was  the  appointment  of  the  1923 
branch  nominating  committee,  as  required  by  the  1921 
amendment  to  section  5  of  the  branch  by-laws.  Upon 
resolution  of  the  meeting,  this  duty  was  delegated  to  the 
chairman,  who  made  the  following  appointments:— 

W.  R.  Bonnycastle,  m.e.i.c 
J.  W.  R.  Blackman,  m.e.i.c 
J.  R.  Grant,  m.e.i.c 
H.  Idsardi,  m.e.i.c 
J.  McHugh,  A.M.E.I.C 

A  resolution  was  also  passed  appointing  A.  C.  Eddy, 
m.e.i.c,  and  P.  H.  Buchan,  a.m.e.i.c,  joint  signing  offi- 
cers in  respect  of  the  financial  transactions  of  the  branch, 
for  the  year  1923. 

Owing  to  he  difficulties  arising  out  of  the  administra- 
tion of  branch  by-laws  in  reference  to  annual  general 
meetings  and  election  of  officers,  it  was  resolved  that 
the  Executive  Committee  be  required  to  consider  the 
question  of  amending  the  by-laws,  giving  particular 
attention  to  the  following  points:— 

1.  The  proposal  to  have  the  vice-chairman 
automatically  take  the  office  of  chairman  for  the 
following  year,  and  the  secretary-treasurer  to  be 
annually  reinstated  without  an  election,  unless  an 
election  be  necessary  on  account  of  resignation  or 
other  just  cause. 

2.  The  proposal  to  change  the  date  of  the 
annual  general  meeting  to  a  period  more  in  harmony 
with  branch  activities. 
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In  the  course  or  the  meeting,  Major  Walkem,  m.e.i.c, 
gave  a  brief  outline  of  his  activities  as  councillor  for  the 
branch  during  the  past  year,  making  special  reference 
to  the  western  professional  meeting  at  Winnipeg  in 
September,  at  which  he  represented  the  branch. 

Major  Geo.  A.  Walkem,  M.E.I.C,  Elected  Reeve  of  Point  Grey 

A  very  noteworthy  event  occurred  on  Saturday, 
January  13th,  in  the  election  of  Major  Geo.  A.  Walkem, 
m.e.i.c,  to  the  office  of  reeve  of  the  municipality  of 
Point  Grey,  with  a  majority  of  966  votes. 

Major  Walkem  ran  for  this  office  one  year  ago,  and 
failed:  but  nothing  daunted,  he  came  up  smiling  this  year 
for  a  vigourous  renewal  of  the  contest,  and  won.  His 
fellow  members  of  The  Institute  and  of  the  Vancouver 
branch  in  particular,  join  in  heartiest  congratulations, 
not  only  because  of  his  success,  but  because  of  his  deter- 
mination to  carry  out  the  policy  which  he  and  other 
prominent  members  of  The  Institute  have  been  advocating 
for  many  years,  namely,  to  bring  the  engineering  profes- 
sion into  active  relation  with  the  administration  of  public 
affairs. 

The  new  reeve  of  Point  Grey  is  a  very  able  man,  both 
as  an  engineer  and  as  a  business  executive.  The  profession 
believes  that  such  a  combination  of  qualities  in  the  chief 
executive  of  a  growing  and  ambitious  community,  is  of 
a  value  far  superior  to  any  other.  Coupled  with  a 
forceful  but  genial  personality,  these  characteristics  will 
undoubtedly  win  for  Reeve  Walkem  a  high  degree  of 
public  favour  and  esteem.  His  numerous  friends  will 
watch  with  confidence,  the  development  of  his  policies, 
and  the  vindication  of  the  assertion  that  a  successful 
administrator  of  public  affairs  can  only  be  the  logical 
result  of  the  abilities  and  training  of  the  successful 
engineer. 

The  Institute  is  to  be  congratulated  upon  possessing 
in  its  membership,  one  more  man  who  has  sufficient 
confidence  in  his  powers,  to  face  the  ordeal  of  an  election 
campaign  and  win  that  public  trust  to  which  his  profes- 
sional calling  justly  entitles  him.  May  the  example  of 
Reeve  Walkem  serve  as  a  stimulus  to  many  of  our  able 
but  less  confident  members,  to  offer  themselves  for 
similar  positions  of  public  trust,  so  that  the  profession 
may  more  quickly  attain  to  its  rightful  inheritance. 


Course  of  Lectures  on  Water-Power  Development 
at  University  of  Toronto 

The  special  short  course  of  lectures  conducted  last 
year  by  the  Department  of  Hydraulics,  of  the  University 
of  Toronto,  was  of  such  a  satisfactory  nature  that  a  similar 
course  will  be  undertaken  this  year,  and  is  now  being 
arranged  by  Professor  Angus,  head  of  the  Department 
of  Mechanical  Engineering  and  director  of  the  hydraulic 
work. 

Several  very  prominent  engineers  have  already  pro- 
mised to  assist,  and  it  is  expected  that  the  course  will  be 
given  during  the  latter  part  of  February.  Graduates  of 
the  university  and  any  others  interested  are  cordially 
invited,  and  as  the  lectures  deal  with  engineering  practice 
they  will  appeal  to  the  engineers  interested  in  water-power 
development. 


Anyone  interested  may  receive  a  copy  of  the  pro- 
gramme, when  ready,  by  addressing  Professor  Angus, 
Department  of  Mechanical  Engineering,  University  of 
Toronto.  

Trade  Publications 

Dominion  Engineering  Works,  Limited,  Montreal. — Have  published 
a  book  of  about  70  pages  entitled  Progress  in  Hydraulic  Engineering, 
1922,  well  illustrated  by  cuts  and  charts.  It  contains  the  principal 
papers  presented  at  the  1922  hydro-electric  conference  held  under  the 
auspices  of  the  Engineers'  Club  of  Philadelphia  and  the  American 
Society  of  Mechanical  Engineers  and  allied  bodies.  The  hydraulic 
and  electrical  features  of  the  Queenston-Chippewa  power  development 
are  described  in  some  detail.  The  rapid  development  of  the  hydraulic 
turbine  within  the  past  few  years  has  brought  forward  many  new 
problems,  and  how  some  of  these  have  been  solved  is  outlined  in  a 
paper  by  H.  Birchard  Taylor  and  Lewis  F.  Moody,  "The  Hydraulic 
Turbine  in  Evolution".  The  book  will  be  sent  on  request  to  hydraulic 
engineers  or  water-power  owners. 

Vickers  Limited,  through  their  Canadian  agency,  225  Beaver  Hall 
Hill,  Montreal,  are  distributing  a  twenty-page  catalogue  describing 
and  illustrating  the  Vickers-Petter  medium  compression,  semi-Diesel 
oil  engines  of  the  stationary  and  marine  type.  In  addition  to  setting 
forth  the  principal  features  of  these  engines,  the  catalogue  contains 
data  on  fuel  consumption,  and  power  and  dimension  tables.  It  is  of 
interest  to  note  the  announcement  that  Vickers  Limited,  have  secured 
the  order  for  a  20,000-ton.  first  class  passenger  liner  for  the  Orient 
Line,  which  will  provide  new  work  for  their  famous  Barrow 
establishment. 

De  Laval  Steam  Turbine  Company,  have  lately  distributed  two 
pamphlets  describing  equipment  installed  by  them  in  the  manufacturing 
plants  of  the  Marquette  Cement  and  Manufacturing  Company,  Lasalle, 
111.,  and  the  Crown  Willamette  Paper  Company,  West  Linn,  Ore. 
In  the  former  case  direct  current  is  used  for  the  operation  of  cranes, 
hoists,  crushers,  etcetera,  which  is  supplied  by  a  direct  current  generator 
of  3,750  kw.  capacity  driven  by  a  De  Laval  compound  geared  turbine, 
while  in  the  latter  plant  the  separate  sections  of  the  paper  machine 
are  driven  electrically  by  direct  current  motors.  A  De  Laval  gear 
turbine  drives  the  direct  current  generator  in  this  case  also.  A  further 
descriptive  pamphlet  has  been  issued  by  the  company  describing  the 
new  type  of  multi-stage  centrifugal  pump  in  which  the  company  has 
retained  the  advantages  of  the  volute  construction  of  its  single-stage 
machines.  These  pamphlets  may  be  secured  upon  request  from  the 
company  at  Trenton,  N.J.      

Newly  elected  chairman  of  Montreal  Branch  at  their 
Annual  Meeting  recently. 


J.  T.  FARMER,  M.E.I.C. 
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EMPLOYMENT  BUREAU 

AM)  MEMBERS'  EXCHANGE 

To  make  this  department  more  valuable  it  is  proposed  that  in  future 

advertisements  of  situations  vacant  should  state  salary,  and 

give  details  of  requirements. 


I 
) 
I 
I 
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Situations  Vacant 

Civil  Engineer 

Wanted  a  young  engineer  preferably  graduate  of 
two  years  by  a  building  speciality  industrial  organization; 
one  ambitious  to  become  connected  with  a  large  well 
known  firm,  with  a  view  to  learning  the  work  for  advance- 
ment with  the  organization.     Apply  Box  No.  1-V. 

Chemical  Engineer 

A  large  industrial  firm  requires  the  services  of  a 
chemical  engineer  who  has  had  at  least  a  few  years 
experience.    Apply  Box  No  2-V. 

Mechanical  Engineer 

Wanted  by  a  pulp  and  paper  company  in  Quebec  a 
young  man,  single,  recent  graduate  of  mechanical  engin- 
eering, with  some  draughting  experience  and  preferably 
some  knowledge  of  pumps  and  mill  layouts  although  this 
is  not  absolutely  necessary.  The  company  is  prepared 
to  teach  the  particulars  of  their  work.  Applv  Box  No. 
3-V. 

Mechanical  or  Civil  Engineer 

Young  mechanical  or  civil  engineer  required  by  a 
firm  of  engineers  in  Montreal  for  a  position  of  inspection 
or  structural  work.     Apply  Box  No.  4-V. 

Mechanical  Draughtsman 

Required  immediately  by  a  large  well  known  compa- 
ny in  Northern  Ontario,  mechanical  draughtsman,  cap- 
able of  designing,  under  supervision,  structural  and  machi- 
nery and  general  repair  sketches.  Salary  $200  per 
month  with  railway  fare  to  point  of  employment.  Apply 
stating  qualifications  to  Box  No.  5-V. 

Draughtsman 

Draughtsman  required  by  a  large  industrial  firm  in 
Northern  Ontario  a  young  man  with  technical  training 
to  prepare  drawings  and  perform  some  detail  work. 
Apply  stating  qualifications  to  Box  No.  6-V. 

Structural  Steel  Designer 

Structural  steel  designer  and  estimator  for  western 
city.  Should  have  at  least  two  years  designing  experien- 
ce as  well  as  general  detailing  and  checking  of  structural 
steel  and  be  familiar  with  reinforced  concrete  design. 
Salary  $175.00  to  $200.00  per  month.  Give  full  state- 
ment of  experience  and  state  soonest  available  to  Box 
No.  l-V. 

Paper  Expert 

Wanted  a  man  thirty  to  forty  years  of  age  who  has 
had  practical  paper  mill  experience.  One  who  is  con- 
versant with  the  different  qualities  of  paper,  and  has  had 
considerable  experience  in  the  manufacture  and  hand- 
ling of  high  class  linens  and  bond  writing  papers.     Should 


have  a  pleading  p;_T^onality  and  be  capable  of  meeting 
and  conversing  easily  with  people  visiting  the  plant. 
An  executive  position  in  the;  purchasing  department. 
Salary  depends  on  the  qualifications  of  the  man.  Applv 
I'.'..;  No.  8-V. 

Draughtsman 

An  industrial  firm  in  Montreal  will  shortly  be  re- 
quiring the  services  of  a  few  draughtsmen,  capable  of 
doing  some  design  work  and  having  had  considerable 
general  experience  in  this  line.     Apply  Box  No.  9-V. 

Situations  Wanted 

Structural  Engineer 

Structural  engineer,  A.M.E.I.C.,  age  32,  now  employed, 
desires  position  of  greater  responsibility  and  future; 
sixteen  years  varied  experience  in  structural  steel  and 
reinforced  concrete,  as  assistant  engineer,  designer,  chief 
draughtsman.  Location,  Montreal  or  Toronto.  Applv 
Box  No.  2-W. 

Civil  Engineering  Student 

Wanted, — permanent  position  by  a  third  year  student 
in  civil  engineering.  Has  had  about  two  years  experience 
in  municipal  work.  Will  accept  any  position  where  there 
is  a  chance  of  advancement.    Apply  Box  No.  3-W. 

Civil  Engineer 

Civil  engineer,  a.m.e.i.c,  graduate  of  University  of 
Toronto,  wishes  position  with  contracting  or  consulting 
engineers.  Has  had  two  years  experience  in  surveying 
and  ten  years  in  steel  work.  Employed  at  present  as  a 
designer  in  one  of  the  leading  structural  steel  companies 
of  Ontario.     Apply  Box  No.  4-W. 

Civil  or  Mechanical 

Graduate  of  McGill  University,  1921,  in  mechanical 
engineering  desires  position  in  or  near  Montreal.  With 
steel  and  car  building  companies  during  course;  two 
years  on  road  and  hydro-electric  construction.  Applv 
Box  No.  5-W. 

Mechanical  Engineer 

Graduate  of  McGill  University,  age  32,  married,  desires 
position,  practical  mechanic:  over  ten  years  experience  in 
manufacturing,  duties  covering  charge  of  draughting,  main- 
tenance, master  mechanic,  efficiency,  inspection,  pro- 
duction and  assistant  to  general  manager.  Successful 
and  experienced  in  handling  men.     Apply  Box  No.  10- W. 

Members'  Exchange 

A  Large  Microscope 

A  member  of  The  Institute  wishes  to  dispose  of  a 
large  microscope,  manufactured  by  Collins,  London,  Eng. 
The  instrument  is  in  good  condition  and  a  photograph 
of  it  will  be  forwarded  to  anv  interested  party  upon 
request.     Price  $125.00.    Apply  Box  No.  1-E. 

Gurley  Light  Mounted  Transit 

For  Sale:  A  gurley  light  mounted  transit  in  good 
condition,  price  two  hundred  dollars.  The  transit  may 
be  seen  at  room  506.  Grand  Trunk  building,  McGill 
street,  Montreal,  Quebec. 
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Association  of  Professional  Engineers 
of  Nova  Scotia 

The  third  annual  meeting  of  the  Association  of 
Professional  Engineers  of  Nova  Scotia  was  held  in  the 
Green  Lantern  on  January  18th,  President  C.  E.  W. 
Dodwell,  Hon.M.E.i.C,  presiding. 

The  report  of  council  showed  a  registration  of  244 
members  and  a  substantial  financial  balance  to  the  credit 
of  the  association.  The  report  of  the  scrutineers  declared 
C.  E.  W.  Dodwell,  Hon.M.E.i.C,  re-elected  to  the  pre- 
sidency of  the  association.  A.R.  Chambers,  m.e.i.c,  of  New 
Glasgow,  was  chosen  as  vice-president. 

A  number  of  resolutions  were  adopted  with  a  view 
to  having  the  present  act  amended  so  as  to  make  it  more 
beneficial  both  to  the  engineering  profession  and  to  the 
public.  An  animated  discussion  took  place  on  various 
matters  relating  to  the  welfare  of  the  profession,  and  the 
enthusiasm  displayed  by  the  members  gives  promise  that 
the  association  will  continue  to  grow  and  to  function 
with  increasing  power  and  usefulness. 

Canadian  Geodetic  Society 

The  Canadian  Geodetic  Society  held  the  second 
meeting  of  their  present  season  on  the  afternoon  of 
December  16th.  The  chief  speakers  were  R.  H.  Field, 
A.M.E.I.C,  of  the  survey  laboratory,  Topographical  Sur- 
veys Branch  and  A.  M.  Grant,  A.M.E.I.C,  of  the  Geodetic 
Survey. 

The  meeting  was  opened  by  the  president,  J.  L. 
Rannie,  m.e.i.c,  who  referred  to  the  very  useful  work 
carried  on  at  the  surveys  laboratory,  in  the  testing  and 
improving  of  scientific  instruments.  He  then  called  upon 
Mr.  Field,  who  read  a  most  interesting  and  well-prepared 
paper,  "The  Telescope  and  Vision".  The  lecturer  dis- 
cussed the  theory  of  the  telescope,  with  special  reference 
to  definition  and  resolving  power.  He  also  indicated  by 
means  of  diagrams  and  formulae  the  above  two  properties, 
with  their  limitation,  in  the  telescope  and  the  human  eye. 
Finally  he  showed  how  the  theories  established  can  be 
used  for  the  practical  testing  and  designing  of  telescopes 
for  various  classes  of  work. 

Mr.  Grant  then  explained  how  engineers  can  make 
use  of  telescope  tests  in  selecting  their  instruments  to  suit 
atmospheric  conditions.  He  laid  special  emphasis  on  the 
importance  of  using  eye  pieces  with  the  largest  possible 
exit  pupils  under  poor  conditions  of  visibility. 

In  a  brief  discussion  which  followed,  C.  A.  Biggar, 
a.m.e.i.c,  spoke  of  the  usefulness  of  Gauss  ocular,  a 
device  for  illuminating  the  cross  hairs  of  the  telescope, 
and  suggested  the  advisability  of  the  adoption  of  this 
device  with  the  help  of  the  surveys  laboratory. 

Theory  of  Isostasy 

The  members  of  the  Canadian  Geodetic  Society  had 
the  privilege  of  listening  to  a  lecture  of  unusual  interest. 
The  speaker  was  Dr.  William  Bowie,  chief  of  the  Division 


of  Geodesy  in  the  United  States  Coast  and  Geodetic 
Survey.  Dr.  Bowie  was  introduced  to  his  audience  by 
Mr.  Rannie,  who  spoke  briefly  of  the  excellent  relations 
which  have  always  existed  between  the  Geodetic  Surveys 
of  Canada  and  the  United  States. 

Dr.  Bowie  for  upwards  of  an  hour  kept  his  audience 
intensely  interested.  The  theory  of  isostasy,  which  was 
the  subject  of  his  lecture,  may  be  briefly  defined  as  an 
explanation  of  the  causes  which  produce  geological 
upheavals  and  subsidences. 

The  lecturer  explained  that  the  theory  of  isostasy  had  been 
originated  by  Archdeacon  Pratt  of  England,  about  fifty  years  ago, 
during  his  residence  in  India.  It  had  been  taken  up  subsequently 
on  more  than  one  occasion,  but  had  never  until  recently,  been  con- 
sistently developed.  His  own  attention  and  that  of  his  colleague, 
Professor  Hayford,  had  been  directed  towards  it  in  the  course  of  their 
geodetic  surveying,  and  in  connection  especially  with  explanations  of 
the  deviation  of  the  plumb  line  due  to  irregularities  of  the  earth's  crust. 
The  speaker  showed  a  number  of  interesting  lantern  slides,  and  explained 
his  subject  in  a  most  lucid  manner.  According  to  the  theory  of  isostasy 
the  density  of  mountainous  areas  is  less,  to  a  depth  of  sixty  miles  or  so, 
than  that  at  lesser  elevations.  Mountains  are  gradually  eroded  and 
sedimentary  deposits  gradually  come  to  exert  a  tremendous  downward 
pressure.  This  pressure  is  transmitted  underneath  the  earth's  crust 
and  results  in  an  upward  pressure  which  produces  new  elevations. 
It  is  quite  impossible  in  a  short  report  to  do  justice  to  so  fine  a  lecture, 
but  it  is  appropriate  to  add  one  important  argument  by  which  Dr. 
Bowie  backed  up  his  theory,  the  fact  that  great  mountain  ranges  have 
always  occurred  comparatively  near  to  what  were  previously  great 
sedimentary  deposits. 

The  thanks  of  the  audience  to  Dr.  Bowie  were  ex- 
pressed by  Dr.  E.  Deville,  Hon.M.E.i.C,  seconded  by 
Noel  Ogilvie,  m.e.i.c  The  former  spoke  of  the  important 
addition  to  our  knowledge  made  by  such  studies  as 
isostasy.  The  latter  enlarged  on  the  world-wide  impor- 
tance of  Dr.  Bowie's  scientific  work.  Dr.  W.  H.  Collins, 
director  of  the  Geological  Survey,  was  equally  appreciative. 
He  told  Dr.  Bowie  that  geologists  were  always  ready  to 
welcome  precisely  tested  facts  on  which  to  base  their 
investigations.  Dr.  Bel!  Dawson,  m.e.i.c,  superintendent 
of  the  Tidal  and  Current  Surveys,  then  gave  a  brief 
outline  of  what  used  to  be  the  generally  accepted  theory 
with  regard  to  the  formation  of  mountains.  In  reply 
to  this  Dr.  Bowie  declared  it  as  his  opinion  that  such 
shrinkage  and  buckling  as  the  theory  presupposed  would 
be  enough  to  cause  far  more  irregularity  in  the  spherical 
shape  of  the  earth  than  was  actually  to  be  found.  The 
distinguished  visitor  then  thanked  his  audience  for  the 
appreciation  they  had  shown.  A  few  words  from  the 
president  brought  the  meeting  to  a  close,  and  it  can  safely 
be  said  that  the  audience,  which  included  a  large  number 
of  visitors  from  other  branches  of  the  government  service, 
never  listened  to  a  more  interesting  lecture. 

University  of  Manitoba  Engineering 
Alumini  Association. 

At  the  second  annual  dinner  of  the  association, 
recently  held  at  the  St.  Charles  hotel,  Winnipeg,  Dean 
E.  P.  Fetherstonhaugh,  M.E.I.C,  was  re-elected  honorary 
president  and  B.  A.  Johnston,  A.M.E.I.C,  was  the  unanim- 
ous choice  for  the  office  of  vice-president,  while  W.  E. 
Lovell,  s.E.l.c,  was  elected  secretary-treasurer.  The 
banquet  was  a  mosl  enjoyable  affair  and  during  the 
course  of  the  evening  short  addresses  were  given  by 
Major  A.  J.  Taunton,  A.M.E.I.C,  Main:  X  M  Hall, 
A.M.E.I.C,  and  Professor  J.  W.  Dorsey,    \  M.E.I.C. 
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Engineering  Standards 

Canadian  Engineering  Standards  Association  has 
issued,  during  the  past  month,  two  new  standard  specifica- 
tions: No.  6-1922,  Standard  Specification  for  Steel  High- 
way Bridges,  and  No.  7-1922,  Standard  Specification  for 
Flexible  Steel  Wire  Rope  and  Flexible  Strand  for  Aircraft 
Purposes. 


CORRESPONDENCE 


Further   Discussion   of   Concrete 
Proportioning  Theories 

Saskatoon,  Sask. 
January  10,  1923. 
Editor,  Journal — 
Dear  Sir: — 

The  writer  feels  that  some  further  explanation  is  due 
to  the  readers  of  The  Journal  who  may  be  interested  in 
the  proportioning  of  concrete  in  connection  with  the  letter 
discussion  furnished  by  Mr.  R.  B.  Young,  a.m.e.i.c,  in  the 
December  issue  which  commented  on  the  writer's  article, 
"Some  Fallacies  in  Concrete  Proportioning  Theories",  as 
published  in  the  September  1922  issue. 

While  not  intended  to  be  "dogmatic"  it  was  not 
possible  in  the  original  paper  to  include  test  data,  either 
those  presented  when  the  first  criticism  was  made  in 
June  1918,  or  additional  data  which  have  been  obtained 
in  the  years  following.  It  was  therefore  necessary  to 
make  rather  brief  and  condensed  statements,  but  references 
were  included  to  earlier  discussions  which,  if  referred  to, 
would  give  any  one  interested  a  complete  story  of  the 
controversy  over  the  recently  proposed  proportioning 
theories. 

For  the  benefit  of  those  engineers  who  are  interested 
in  concrete  proportioning  methods  the  writer  would  like 
to  clearly  state  the  basic  points  involved  in  the  controversy 
and  to  suggest  a  few  tests  which  can  be  made  in  any 
laboratory,  to  demonstrate  the  truth  or  falsity  of  his  claims. 

The  surface  area  theory  cf  proportioning  was  present- 
ed in  1918  and  the  fineness  modulus,  or  water  cement 
ratio  theory,  in  1919,  as  Mr.  Young  states.  The  first 
theory  claims  that  the  strength  of  concrete  will  be  found 
proportional  to  the  ratio  of  the  quantity  of  cement  in  the 
mix  to  the  surface  area  of  the  aggregate.  A  formula  for 
calculating  the  quantity  of  mixing  water  required  to 
result  in  mortars  or  concretes  of  the  same  consistency 
was  also  furnished.  The  second  theory  claimed  that 
when  the  same  quantity  of  cement  was  combined  with 
equal  quantities  of  different  aggregates  varying  in  grada- 
tion, but  having  the  same  fineness  modulus,  the  same 
quantity  of  mixing  water  would  in  each  case  result  in 
the  same  consistency  and  in  turn  equal  compressive 
strengths  would  be  obtained.  Complete  data  as  to 
gradations  and  proportions  employed  were  given  by  each 
as  proof  of  the  theories.  The  writer's  original  criticisms 
of  these  theories  based  upon  repetition  of  tests  of  the 


mortars  and  concretes  offered   to  support   the  theor 
may  be  briefly  summarized  as  follows: 

1.  While  it  was  definitely  stated  by  the  advocates 
of  both  theories  that  concretes  should  have  the  same 
consistencies  to  be  comparable,  this  necessity  was 
disregarded  in  the  tests  made  public  by  both.  The 
water  formula  proposed  for  the  surface  area  theory 
furnished  mortars  having  widely  different  consistencies. 
The  water  formula  in  the  fineness  modulus  theory 
also  furnished  concretes  which  had  markedly  different 
consistencies.  Contrary  to  the  claims,  equal  cons 
tencies  could  not  be  obtained  when  the  concretes 
used  in  "establishing"  the  theories  were  repeated. 

2.  Disregarding  the  necessity  for  equal  consis- 
tencies in  order  that  concretes  might  be  compared, 
the  compressive  strengths  which  resulted  were  not 
proportional  to  ratio  of  cement  to  surface  area  of 
the  aggregate  in  the  first  case,  nor  were  equal  strengths 
obtained  for  concretes  in  which  the  fineness  modulus 
and  the  water  contents  were  the  same. 

The  foregoing  conclusions  resulted  from  reproduction 
of  the  mortars  and  concretes  employed  by  the  proponents 
of  the  theories  as  well  as  for  other  concretes  which  were 
designed  to  fulfil  the  requirements  of  both  theories. 

It  will  not  be  difficult  for  any  laboratory  to  inde- 
pendently determine  the  facts  in  the  case  by  carrying  out 
the  following  tests  as  outlined: — 

1.  Test  of  the  Surface  Area  Theory.  (For  details 
of  the  author's  original  tests  as  well  as  gradations  of 
aggregates  and  proportions  employed  see  "The 
Canadian  Engineer",  July  4  and  July  11,  1918). 
Prepare  mortars  with  sands  C.  E  and  G  as  shown  in 
tables  V  and  VII.  These  sands  are  representative  of 
the  variation  in  surface  area  of  the  group  of  nine 
sands.  Note  that  the  quantity  of  mixing  water 
furnished  by  the  water  formula  results  in  a  constant 
water  cement  ratio  for  the  three  mortars.  Also  note 
that  the  formula  is  inadequate  to  give  a  plastic  work- 
able consistency  for  all  mortars  and  that  equal 
consistencies  are  not  obtained  as  claimed.  Con- 
sistencies should  be  determined  preferably  by  means 
of  the  flow  table,  or  if  not  available  by  means  of  the 
cylinder  slump  test.  Then  disregarding  the  limita- 
tions of  the  water  formula  add  sufficient  water  to  the 
drier  mixtures  to  bring  all  to  the  same  consistency 
and  prepare  compression  test  specimens  for  test 
later.  Finally  note  the  variations  in  compressive 
strength  which  result. 

2.  Test  of  the  Water  Cement  Ratio  Theory.  — 
(See  bulletin  No.  1,  Lewis  Institute  for  graduations 
of  aggregates,  water  formula,  etc.).  Screen  sufficient 
aggregate  in  general  use  in  your  district  into  the 
various  sizes  by  means  of  Tyler  sieves.  Recombine 
these  aggregates  so  as  to  obtain  aggregates  No.  40, 
264,  271,  274,  278  and  280.  These  aggregates  are 
representative  of  the  twenty-seven  aggregates  in- 
cluded in  table  2  of  this  bulletin.  Prepare  concretes 
with  one  part  cement  to  five  parts  aggregate  by 
volume.  Use  the  water  formula  No.  4,  on  page  13 
and  note  that  equal  quantities  of  mixing  water  are 
given  to  each  batch.  Alter  mixing,  determine  con- 
sistency and  note  the  variations  among  the  group. 
If  the  theory  of  proportioning  is  correct,  the  same 
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consistencies  should  result  for  all.  Note  in  table  2 
the  wide  variations  in  cement  content  per  surface 
area  of  aggregate.  Here  is  seen  the  fundamental 
difference  in  the  two  proportioning  theories.  By  the 
''surface  area  theory"  wide  strength  variations  would  be 
expected.  By  the  water  cement  ratio  theory  the  same 
compressive  strengths  are  predicted.  Note  that  the 
water  formula  makes  no  provision  for  the  great 
variation  in  surface  areas  of  the  aggregates,  yet  it  is 
universal  experience  that  a  fine  aggregate  requires 
more  water  than  a  coarse  aggregate  to  result  in  the 
same  consistency. 

Additional  experiments  which  would  point  out  the 
inadequacy  of  both  theories  might  be  outlined,  but  the 
two  included  above  should  be  sufficient.  The  first  and 
controlling  criticism  of  both  theories  is  that  the  require- 
ment of  equal  consistencies  for  concretes  which  are  being 
compared  is  ignored  in  the  actual  tests  which  are  advanced 
to  support  the  theories.  The  regrading  of  the  aggregates 
as  outlined  and  their  combinations  with  cement  to  form 
mortars  and  concretes,  followed  by  measurement  of 
consistencies  actually  obtained  will  justify  the  writer's 
"expression  of  doubt  as  to  the  authenticity  of  the  data 
on  which  they  are  based",  and  fully  justify  his  claim 
"that  sound  principles  of  testing  were  violated  in  obtain- 
ing the  data". 

The  "authenticity"  of  the  test  data  and  the  "viola- 
tion" of  testing  principles  are  matters  which  can  be 
checked  up  by  any  one  who  has  a  set  of  testing  sieves. 
It  is  a  question  of  fact  which  can  be  determined  by  test 
and  the  fact  that  other  critics  have  not  made  their 
criticisms  known  to  the  public  should  not  necessarily 
carry  weight. 

However  the  writer  is  not  alone  in  making  public 
his  criticisms  as  Mr.  Young  might  lead  the  reader  to 
believe.  Professor  Talbot,  who  as  one  of  the  pioneer 
investigators  of  the  problems  of  concrete  and  reinforced 
concrete  has  directed  the  experimental  work  at  the 
University  of  Illinois,  refers  to  table  No.  2  of  the  Lewis 
Institute  Bulletin  No.  1,  as  follows:  —  "Taking  those 
aggregates  of  this  table  that  come  down  to  a  workable 
basis  for  concrete,  our  tests  with  this  material  of  the 
same  sieve  analysis  indicate  that  the  water  content 
required  to  produce  a  given  consistency  or  mobility  for 
the  aggregates  with  the  higher  surface  areas  given  in 
this  table,  is  25  per  cent  more  than  that  required  for  those 
aggregates  having  only  one-third  as  great  surface  area, 
the  fineness  modulus  being  the  same  in  both  cases.  Using 
the  same  amount  of  water  for  aggregates  of  the  same 
fineness  modulus  as  was  used  in  ihe  tests  reported  in 
this  table,  there  is  quite  a  difference  in  strength;  if  the 
same  mobility  and  a  consequent  varying  water  content 
had  been  used,  the  discrepancies  in  strength  would  have 
been  much  greater."  And  later  in  further  discussing  the 
water  cement  ratio  theory: 

" the  tests  referred  to  indicate  that  the  use 

of  a  water  content  based  upon  fineness  modulus,  , 

does  not  give  concretes  of  the  same  mobility  with 
aggregates  which  vary  in  surface  area  but  have  the  same 
fineness  modulus."  The  above  two  quotations  are  taken 
from  volume  XIX,  proceedings  of  the  American  Society 
for  Testing  Materials. 


In  bulletin  No.  2,  1921,  section  No.  6,  School  of 
Engineering  Research,  University  of  Toronto,  Professors 
Gillespie  and  Duff  make  the  following  statement  which 
has  direct  reference  to  tests  made  in  connection  with  a 
study  of  the  water-cement  ratio  theory  of  proportioning:— 
"Apparently  there  is  no  precise  relation  between  strength 
and  water  cement  ratio,  but  rather  a  general  tendency  for 
the  strength  to  increase  as  the  water-cement  ratio 
diminishes.  Referring  to  the  three  ordinates  (figure  3) 
where  the  ratio  is  0.65,  0.8  and  1.0  it  will  be  seen  that 
the  strength  may  vary  100  per  cent  or  more  above  a 
minimum." 

The  foregoing  quotations  are  fully  in  accord  with 
the  writer's  original  criticisms  of  this  method  of  propor- 
tioning. 

Yours  very  truly, 

G.  M.  Williams,  a.m.e.i.c. 

Test  of  Carrying  Capacity  of  Steel  I -Beams 

Supporting  a  Concrete  Slab  and 

Haunched  in  Concrete 

Montreal,  January  16th,  1923. 
Editor,  Journal: — 

Dear  Sir: — 

At  the  Lachine  Plant  of  the  Dominion  Bridge  Com- 
pany, Limited,  and  under  the  auspices  of  the  Canadian 
Manufacturers'  Association,  there  is  being  conducted  an 
interesting  and  significant  series  of  tests  of  the  carrying 
capacity  of  steel  I-Beams  supporting  a  concrete  slab  and 
haunched  in  concrete.  The  result  of  these  tests  may  lead 
to  very  important  modifications  in  the  design  of  steel 
buildings. 

The  tests  are  being  made  by  Professor  MacKay, 
Leluau  and  Gillespie,  representing  the  McGill  University, 
University  of  Montreal  and  University  of  Toronto,  and 
from  the  results  available  up  to  date  go  to  show  that 
the  concrete  assists  the  steel  beams  very  materially. 

The  following  preliminary  reports  from  Professor 
MacKay  of  McGill  University,  indicate  that  the  fibre 
stress  on  the  beams,  when  stressed  by  the  usual  building 
loads,  is  reduced  by  over  35  per  cent,  and  the  deflection 
shows  less  than  l  /5  of  that  shown  in  the  steel  beams 
acting  independently. 

Further  tests  as  to  whether  the  effect  of  vibration 
will  have  a  damaging  influence  on  the  combined  action 
of  the  steel  and  concrete  are  to  be  made,  and  if  no  serious 
effect  is  manifested  by  them,  it  will  clearly  indicate  that 
the  present  method  of  figuring  the  strength  of  steel  beams 
in  combination  with  concrete  slab  is  not  only  incorrect 
but  also  wasteful,  and  one  which  good  engineering  must 
rectify  in  future  construction. 

Owing  to  the  large  number  of  inquiries  received  from 
engineers  throughout  Canada,  this  preliminary  test  is 
being  forwarded  for  publication,  in  order  that  it  may 
come  to  the  attention  of  the  engineering  profession  for 
their  information. 

Yours  very  truly, 

F.  P.  Shearwood,  M.E.I.C. 
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McGill  University, 
Montreal,  January  6th,  1923. 
F   P.  Shearwood,  Esq., 
Chief  Engineer,  Dominion  Bridge  Company,  Montreal. 

Dear  Sir: — 

I  beg  to  send  you  the  approximate  results  of  the  tests  made  by 
Professor  Gillespie,  Professor  Leluau  and  the  writer,  on  the  two  floor 
panels  erected  by  you  in  your  plant  at  Lachine.  While  the  figures 
are  subject  to  slight  changes  on  revision,  they  may  be  taken  as  substan- 
tially correct. 

The  two  panels  were  identical,  each  consisting  of  a  typical  floor- 
slab  4  inches  thick,  and  10  feet  by  16  feet  in  area.  Each  slab  was 
supported  by  two  10-inch  I-beams,  16  feet  long.  The  I-beams  were 
in  turn  riveted  to  girders,  the  whole  being  so  constructed  as  to  give 
very  little  end  restraint,  thus  avoiding  uncertainties  in  the  computa- 
tions and  in  the  interpretation  of  the  results.  As  the  behaviour  of 
the  two  panels  showed  only  such  slight  differences  as  might  be  reason- 
ably expected  from  variations  in  section  or  quality  of  the  steel  or 
concrete  and  from  unavoidable  errors  in  observation,  the  following 
results  are  averaged  in  so  far  as  they  apply  to  both  panels. 

The  tests  made  were  as  follows: — 

1.  After  erection  but  before  pouring  the  concrete,  a  load  was 
applied  equal  to  the  estimated  weight  of  the  concrete,  or  about  75 
pounds  per  square  foot.  Subsequent  weighing  of  the  concrete  showed 
this  estimate  to  be  practically  correct.  The  stresses  in  the  lower 
flanges  of  the  I-beams  due  to  this  load  were  then  measured  by  two 
different  methods,  and  the  deflection  of  the  beams  were  also  measured. 
Results:  Flange  stress,  calculated 6,345  lbs.  per  sq.  in. 

Flange  stress,  measured  (av.) 6,360  lbs.  per  sq.  in. 

Deflection,  calculated 0.167  in. 

Deflection,  measured. 0.164  in. 

2.  A  live  load  of  about  110  pounds  per  square  foot  was  next 
applied  and  the  flange  stresses  and  deflections  due  to  this  load  measured. 
Results:  Flange  stress,  calculated 9,195  lbs.  per  sq.  in. 

Flange  stress,  measured 8,610  lbs.  per  sq.  in. 

Deflection,  calculated 0.241  in. 

Deflection,  measured 0.230  in. 

The  stresses  and  deflections  resulting  from  the  above  two  I  loads 
combined  were  therefore: 

Flange  stress,  calculated 15,540  lbs.  per  sq.  in. 

Flange  stress,  measured 14,970  lbs.  per  sq.  in. 

Deflection,  calculated 0.407  in. 

Deflection,  measured 0.394  in. 

The  close  agreement  of  the  above  results  showed  the  reliability 
of  the  methods  used  in  making  the  measurements. 

3.  After  the  concrete  had  been  poured  and  cured  for  23  days, 
the  flange  stresses  in  the  beam  were  again  measured.  The  result  was 
an  average  stress  of  6,780  pounds  per  inch,  as  against  6,360  for  an 
equivalent  load  in  test  No.  1.  As  the  forms  were  suspended  from 
the  beams  and  not  removed  until  after  the  concrete  had  set,  any 
deflection  due  to  their  weight  could  not  be  recovered  fully  when  they 
were  removed.    Some  such  increase  of  stress  was  therefor  to  be  expected. 

4.  The  previous  live  load  of  110  pounds  per  square  foot  of  slab 
was  again  applied.  The  load  was  not  the  same  as  in  test  No.  2.  The 
observed  flange  stress  was,  on  the  average,  2,750  pounds  per  square 
inch,  as  against  8,610  for  the  same  load  in  test  No.  2,  before  con- 
creting. The  average  deflection  was  0.036  inch,  as  compared  with 
0.230  inch  before  concreting. 

5.  No  further  tests  were  made  on  panel  No.  2,  which  proved 
slightly  the  stiffer  throughout  the  above  tests.  The  live  load  on 
panel  No.  1  was  however  increased  about  50  per  cent  above  the  normal. 
The  observed  flange  stress  due  to  this  increased  live  load  was  5,100 
pounds  per  square  inch,  and  the  deflection  0.067  inch. 

6.  The  live  load  was  next  increased  to  100  per  cent  above  the 
normal  and  the  flange  stress  was  found  to  be  7,600  pounds  per  square 
inch  or  1,000  pounds  less  than  that  due  to  half  as  great  a  load  before 
concreting.  The  deflection  due  to  this  load  was  0.101  inch,  or  less 
than  half  as  much  as  that  due  to  half  as  great  a  load  before  concreting. 

Combining  the  above  figures  it  appears  that  the  flange  stress  due 
to  the  dead  and  normal  live  loads  together  is  about  36  per  cent  less 
after  concreting  than  before.  The  stress  due  to  the  head  load  and  a 
live  load  50  per  cent  above  the  normal,  acting  together  is  some  20 
per  cent  after  concreting  than  that  due  to  the  dead  and  normal  live 
load  before  concreting.  Finally,  after  concreting  the  beams  sustained 
the  dead  load  and  twice  the  normal  live  load  with  a  smaller  flange 
stress  than  that  due  to  the  dead  and  normal  live  load  before  concreting. 

Yours  very  truly, 

H.  M    MacKay,  m.e.i.c. 


Student  Member  has  exciting  experience 
in  Smyrna 

St.  Thomas,  Ont. 

December  18,  1922. 
Editor,  Journal: — 

Dear  Sir, 

I  thank  you  for  your  letter  of  the  16th  instant, 
for  your  expression  of  sympathy  over  my  material  losses 
in  the  Smyrna  disaster.  As  you  say,  I  was  lucky  to 
get  off  with  a  whole  skin,  and  I  fully  realize  that  now, 
although  at  the  time  it  was  rather  embarrassing  to  lose 
one's  possessions  and  position,  or  rather  job. 

I  graduated  in  civil  engineering  from  Queen's  last 
May,  and  right  after  went  to  Smyrna,  Asia  Minor, 
where  I  was  temporarily  employed  by  the  Standard  Oil 
Company  of  New  York,  on  general  construction  work. 
Later  I  obtained  a  job  as  assistant  supervising  engineer 
on  building  construction,  but  had  barely  commenced 
my  duties  when  Kemal's  hordes  swept  down  on  the 
place  and  our  government  ordered  all  British  subjects 
to  evacuate  at  short  notice.  I  was  first  dumped  on  the 
island  of  Cyprus,  a  British  possession  in  the  eastern 
Mediteranean,  along  with  a  lot  of  other  British  refugees, 
and  from  there  beat  my  way  back  to  Athens  where  my 
credit  was  good  enough  to  enable  me  to  raise  the  price 
of  a  third-class  passage  to  New  York  on  a  Greek  steamer, 
Quite  an  experience,  I  assure  you,  which  ended  by  my 
being  sent  to  Ellis  Island  along  with  all  the  immigrants 
from  south  western  Europe  and  Italy.  However  I  got 
through  that  ordeal  safely  and  proceeded  on  my  way 
to  God's  country.  I  put  in  three  weeks  steady  job- 
hunting  before  I  finally  obtained  a  job  here  as  instrument- 
man  with  the  city  engineer,  and  am  glad  to  be  at  work 
again  in  a  country  where  one's  life  and  property,  if  not 
one's  job,  are  assured. 

I  am  yours  sincerely, 

A.  G.  MacLachlan,  s.e.i.c. 


Publications 

A  Story  of  Railway  Pioneers. 

Major  S.  Snell,  M.C.,  (Ex.  r.e.),  a.m.e.i.c,  has  made  the  engin- 
eering profession  his  debtor  by  publishing  a  story  of  railway  pioneers, 
being  an  account  of  the  inventions  and  works  of  Isaac  Dodds  and  his 
son,  Thomas  Weatherburn  Dodds,  regarding  their  great  contributions 
to  engineering  science.  Major  Snell 's  work,  as  a  permanent  record  of 
the  early  achievements  in  this  branch  of  the  science  of  engineering,  is 
highly  commendable.  It  is  to  be  sincerely  hoped  that  many  more  such 
historic  chronologies  may  be  produced,  in  order  that  a  record  of  the 
remarkable  advances  in  science,  made  possible  by  the  inventive  genius 
of  men  of  the  engineering  profession,  may  for  all  time  be  preserved  as 
a  memorial  to  the  profession. 

In  the  introduction,  Major  Snell  draws  attention  to  the  tendency, 
under  present  day  conditions,  to  overlook  the  vast  debt  owed  to  "the 
men  who  invented  and  introduced  the  great  civilizing  element,  the 
steam  locomotive".  This  tendency  is  all  too  apparent  throughout  the 
historic  records  of  the  stupendous  advances  made  in  scientific  researches 
of  the  past  century.  In  this  respect.  Major  Snell's  book  is  invaluable 
as  providing  a  perpetual  record  of  the  life's  work  of  those  men,  whose 
genius  has  provided  us  with  one  of  the  greatest  necessities  of  modern 
civilization. 
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19th  January,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
February,  1923 
Fraser  S.  Keith,  Secretary. 

*The  professional  requirements  are  as  follows:— 

Every  candidate  lor  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  reoognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
thecandidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  reoognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option.  Railway,  Municipal.  Hydraulic, 
Mechanical,   Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years 

Every  "andidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic.  Geometry.  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,   Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements  .or  practical  experience  is  qualified  to  oo-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members 


FOR    ADMISSION 

BAIN— JAMES  WILLIAM,  of  Kingston,  Ont.  Born  at  St.  Polvcame.  Sou- 
langes.  Que.,  Dec.  25th,  1883;  Edue.,  B.Sc,  MeGil!  Univ.,  '14;  active  service  P.P.C.L.I. 
1914-19;  7  mos.,  asst.  oner.,  and  dftsman..  Electrical  f'omm  of  Montreal;  1919-22, 
senior  demonstrator  in  clectr'l.  engr'g.,  Quern's  Univ.;  1922-23,  asst.  Professor  of 
eleotr'l.  engr'g.,  Queen's  Univ.,   Kingston,  first  session  lecturer. 

References:  L.  A.  Herdt,  C.  V.  Christie,  E.  G.  Burr,  L.  M.  Arkley,  D.  M.  Jemmett. 

BOWES—  LKROY  THORNE,  of  Ottawa,  Ont.  Born  at  Sackville,  N.B., 
June  28th,  1890;  Educ,  B.Sc.  (honours)  Acadia  Univ .,  '12;  engr'g.  cert.,  special  work 
in  physics  and  B.A.,  'I.'i;  1907-08,  ehainman,  rodman  and  field  dftsman  ,  prelim,  and 
trial  location  under  J.  S.  O'Dwyer,  C.E.  Moncton,  N.B.;  1910-11,  offiee  and  field  work, 
Boston  Maine  railroad  under  J,  L.  Shanks,  Divn.  Engr.,  Fitchburg,  Mass.;  1912-13, 
dftsman.  and  engr.,  office  Engr'e  Dept.,  Nat.  Transc  lily  ,  Ottawa;  1913-15,  asst.  on 
James  Bay  survey,  bydrographic  survey,  Dept.  of  Naval  Service,  Ottawa;  1916-18, 
asst.  on  Kingston  Harbour  and  Kingston  to  False  Ducks  survey;  1918-19.  in  elm.  office 
work,  Kingston  Harbour  survey;  1919-20-22.  asst.,  Lower  St  Lawrence  survey; 
1921,  in  elm  western  section  Lake  Melville  survey  in  connection  boundary  dispute 
between  i    mads  arid   Newfoundland,  detached  from  "cc,^    A.cadia"  under  ('apt. 

I  \ndcrson,  M  E  I.C.;  1922,  in  chg  Qaspe  Harbour  survey,  detached  from  "C  I,  S 
Cartier";  at  present,  asst  on  Lower  St.  Lawrence  Survey,  Hydrographic  Survey  of 
Canada,  Ottawa.  Ont, 

References:  W  .1  Stewart,  F.  Anderson,  J  S,  O'Dwyer  .1  Murphy,  J.  J.  AJdred, 
I     I     Ifannigton,  F.  Delaute,  J    L    Rannie 

(  LARKE  -WILFRED  ERNEST,  of  Sydney,  N.S.  Horn  at  Cobourg,  Ont., 
Apr  13th,  1881;  Educ,  pvte  tuition  and  evening  classes,  School  ol  Practical  Science' 
1900,  I  yrs  practical  shop  time;  1900-05,  snot  ,  1905  11.  mm  .  and  1911-22! 
Vice  Pres  and  Qenr'l  Met  .  Sydney  Foundry  and  Machine  Works.  Ltd  .  chg.  of 
shop  and  outside  work  and  erection,  d<  ii  sd  i  lade  drawings  and  estimated  rosts 
all  classes  of  power  plants,  mining  machinery,  bridges,  steel  bldgs.,  stops  d 
with  boiler*  and  machinery,  drj  docks,  marine  rl\s  ,  salvage  plants,  coffei  dams,  etc 
with  Dominion  Oo\t  on  surveys  and  appraisals  m  connection  with  public  works; 
to  date.  Vice  President,  and  General  Manager,  Sydnej  Foundry  and  Machine  Works! 
Limited.  Sydney,  N.S. 

Refercncei  <.  \  Bernaaconl,  K  II  Mai  b  C  M  Odell,  A  I'  Theuerkauf 
F.  W.  Oray, 

CLEATON      REINALLT     I.WAItT.     of     Montreal.     Que       Horn     at     London, 

England.    May    25th,    1SS7;    Educ,    Inn     of    London,    '  Northampton    Engr'g    Coll  I 

1907-08;    1904-07,   appr'tceship.,   John    I    Thorneycroft   Co.,    Ltd     'shops,  drawing 

1   yr    in  chg    Admiralty  tests);  CPU     track  eonstrn.  six  mos  ;   PitlS-in.  „|,op 

methods  improvement,    Angus  shops;    1911,   dftsman.    Baboock    A    Wilcox,    I  td 
1911-14,  design,  layout  and  sale  of  machinery,  Canadian    Fairbanks   Mors,-  i 
nil  i   to  date,  Manager  and  President,  Cleaton  Company  (Canada)   Limited,  chg! 

design,  layout   and  installn    of  steam   plant   e.pup'mt         durum    1919,    [920  and  192?! 

in  addition,  acted  as  European  Mgr    and  (  b    Engj    tor  Diamond  Power  Specialty 

design  and  superintended  installn    of  Mechanical  Soot   Blowers,  and  plants 

of  Glasgow,  Blackburn,  Hull.  Doneaster  and  Dundee  Corporations.  ,te  ;  similar 
work  in  e. pupping  over  30  ships  built  in  <  'am.da.  also  design,  lasout  and  installn  of 
cquip'mt.  in  over  300  power  plants  in  Can... la 

Referenres  H  Holgate,  K.  B.  Thornton,  R,  S  Kelsh,  I  A  Combe,  J,  T  Farmer 
J    II    Hunter.  kj 


ETCHES— HARRY,  of  Ottawa,  Ont.  Born  at  Doneaster,  England,  Mar.  24th, 
1862;  Educ,  Royal  Univ.  of  Ireland,  arts  and  engr'g.  course,  1883-85;  1878-83, student, 
appr'tcc,  dftsman.  and  mechanic,  and  1885-89,  mech.  supt.,  blast  furnaces  and 
rolling  mills,  Milton  Iron  Works  near  Sheffield,  Eng.;  1890-92,  asst.  Supt.,  Jos.  West- 
wood  &  Co.,  Millwall  and  later  with  Westwood  &  Baillie,  Ltd.,  Poplar,  London,  E., 
bridge  and  structr'l.  steel  contracts  for  Indian  Govt.  Rlys.,  and  fabrication  and 
erection,  Sukkur  Cantilever  bridge  for  Euphrates  Valley  Rly.;  1892-96,  ch.  dftsman., 
Waterous  Engine  Works,  Ltd.,  Brantford,  Ont.;  1896-1903,  Pittsburgh  and  Steelton, 
Pa.,  with  Carnegie  Steel  Co.,  Westtnghouse  Electric  and  Manufacturing  Co.,  and 
Pennsylvania  Steel  Co.,  engag'd.,  principally  on  layout  of  plant  etc.;  1903-15,  pvte. 
prtce.,  consltg.  mech.  engr.,  Toronto,  Ont.;  1916-18,  ch.  engr.,  British  Fordgings  Ltd., 
Ashbridge  Bay.  Toronto;  1919-21,  ch.  instructs,  engr'g.  classes,  vocational  School 
of  Dept.  of  Soldiers'  Civil  Ite-establishment,  Ottawa;  at  present  research  engr.,  Natural 
Resources  Intelligence  Branch,  Dept.  of  the  Interior,  Ottawa,  Ont. 

References:  E.  E.  Freeland,  F.  H.  Kitto,  A.  B.  Lambe,  W.  J.  Peaker,  P.  Sherrin, 
E.  W.  Stedman,  R.  F.  Uniacke. 

JOHNSON— JAMES  HENRY,  of  513  Gilmour  Street,  Peterborough,  Ont. 
Born  at  Manchester,  England,  June  14th,  1897;  Educ,  4  yrs.  part  time  student 
Manchester  Coll.  of  Tech.,  in  elec  engr'g.,  1913-16;  1916-18,  2nd  Lieut.,  R.A.F.; 
1919-20,  drftng.  in  design  office,  Handley  Page,  Ltd.,  aeronautical  engrs.,  Crickle- 
wood,  London,  Eng.;  1920-21,  drftng.,  on  the  elee'l.  installn.  of  C.P.O.S.  "Empress 
of  Canada",  the  Foster  Engineering  Co.,  Wimbledon,  London;  1921,  and  at  present 
dftsman.,  Canadian  General  Electric-Co. ,   Ltd.,  Peterborough,  Ont. 

References:  E.  Maybee,  F.  Bowness,  B.  Ottewell,  E.  R.  Shirley,  G.  R.  Langley. 
MACKENZIE— GEORGE  CLEGHORN,  of  Montreal,  Que.  Born  at  Kincar- 
dine, Ont.,  July  26th,  1878;  Educ,  B.Sc,  Queen's  Univ.,  '03;  1898-1900,  underground 
mining  in  British  Columbia;  1900-03,  (summers),  laboratory  asst.  and  blast  furnace 
helper,  Canada  Iron  Furnace  Co.,  Midland,  Ont.;  1903-05,  asst.  blast  furnace  supt., 
and  1906-07,  blast  furnace  supt.,  Londonderry  Iron  and  Mining  Co.,  Londonderry, 
N.S.;  1908-10,  special  mining  reports  and  claim  inspectn.  for  Ontario  Bureau  of  Mines; 
1910-18,  chief  of  ore  dressing  and  metallurgical  divn.,  Mines  Branch,  Dept.  of  Mines, 
Ottawa,  including  1915-18,  secy,  and  commnr.,  Canadian  Munition  Resources  Comm.; 
1919-20,  genrl.  mgr.,  Electrical  Steel  and  Engineering  Co.,  Welland,  Ont.;  1921  to 
date,  general  secretary,  Canadian  Institute  of  Mining  and  Metallurgy,  Montreal,  Que. 
References:  H.  B.  R.  Craig,  J.  McEvov,  J.  D.  Craig,  W.  P.  Wilgar,  A.  Macphail, 
L.  W.  Gill,  F.  S.  Keith,  J.  B.  Porter,  H.  E.  T.  Haultain. 

MARTIN— ROBERT  McCREADIE,  of  Evansburg,  Alta.  Born  at  Fargo, 
N.D.,  U.S.A.,  Dec  26th,  1892;  Educ.  B.Sc,  Univ.  of  Alberta,  '15;  1911,  C.P.R.  high 
level  bridge,  Edmonton,  Alta.;  1912,  Canadian  Bridge  Co.,  high  level  bridge,  Edmon- 
ton; 1913,  chg.  of  laying  out  yards  and  spurs,  G.T.P.  and  C.N.R.,  laying  out  of  town- 
site  and  installn.  of  water  system,  Pembina  Coal  Co.,  Ltd.;  1914,  with  same  company, 
chg.  of  works  for  Pembina  Clay  Products  Co.,  Ltd. ;  1915-18,  officer  in  no.  1  Tunnelling 
Co.,  mining  on  western  front;  1919-21,  surveying  and  engineering.  North  American 
Collieries,  Limited. 

References:  R.  J.  Bethune.  A.  W.  Haddow,  W.  Hardy,  C.  N.  Mitchell,  J.  B. 
Morrison. 

McLEAN— CHARLES  LUTHER,  of  Chute,  Ont.  Born  at  Lindsay,  Ont.. 
Sept.  12th,  1882;  Educ,  Parkdale  and  Jarvis  Sch.  Collegiate.  Toronto,  Junior  matric; 
1904-07,  ehainman,  rodman  and  topogr.,  leveller,  and  instr'man.,  eonstrn.,  T.  and 
N.O.  Rly.;  1909,  transitman,  location,  Alberta  and  Great.  Waterways;  1910,  res. 
engr..  Alberta  Central  Rly.;  1911-12,  res.  engr.,  and  1912-14,  supt.  of  eonstrn.,  Ed- 
monton, Dunvegan  and  British  Columbia  Rly.;  1914-19.  overseas;  at  present,  transport 
officer,  Temiskaming  and  Northern  Rly.,  James  Bay  extension. 

References:  S.  B.  Clement,  A.  T.  C.  MacMaster,  H.  G.  Dimsdale,  A.  L.  McDougall, 
W.  R.  Maher. 

MUGGAH— MORTON  SAMUEL,  of  Sydney,  N.S.  Born  at  Sydney,  N.S., 
Mar.  15th,  1897;  Educ,  Sydney  Academy  and  I.C.S.  course,  civil  engr'g.,  partly 
completed;  1917-18,  rodman  and  ehainman,  and  191S-19,  transit  and  levelman, 
Dominion  Iron  and  Steel  Co.;  1919-20,  transit  and  level  man,  Prov.  Highways  Board; 
1920  (summer),  principal  asst.  to  engr.,  Crandall  Engr'g.  Works,  building  slip  for 
Sydney  Foundry  Co.;  1921,  (summer),  asst.  to  supt.  on  Bius  d'oi  Road,  and  1922 
(summer),  asst.  res.  engr.,  Ben  Eoin  Road,  Provincial  Highways  Board. 

References:  R.  M.  McKinnon,  A.  D.  Jost,  R.  J.  McNeil,  H.  Longley,  R.  L. 
Waycott. 

PHILLIPS— CHARLES  SILVESTER,  of  Ottawa,  Ont.  Born  at  Petrolea,  Ont., 
Mar.  1st,  1885;  Educ,  civil  engr'g.,  Univ.  of  Toronto,  1903-05;  1906-07,  instr'man., 
Dominion  Land  Survey;  1907-09,  various  small  engr'g.  works;  1909-16,  with  Canadian 
Copper  Cliff  Co.,  Copper  Cliff,  Ont.,  as  follows:— 1909-12,  design  large  smeltiiiE 
plant,  structr'l.  steel  and  reinforced  concrete  in  bldgs.,  etc,  surveys  and  eonstrn. 
of  plant;  1912-16,  triangulation  survey  covering  about  150  so.  miles,  with  complete 
chg.  field  and  office  work,  also  in  chg.  extensive  survey  on  power  develop'mt.  scheme 
on  Spanish  River,  design  and  eonstrn.  dams,  piers,  machine  and  engine  foundations, 
etc.,  and  res.  engr.,  on  eonstrn.  town  water  supply  system,  sewage  and  sewage  dis- 
posal plant. etc  ;1916-19,  C.E.F.  and  R.A.F.,  overseas;  19i9-20,ch.  instructr.  in  drawing, 
Vocational  Br.,  Dept.  Soldiers'  Civil  Re-establishment.  Hamilton.  Ont.;  1920  to  date, 
hydrometric  engr. .Chief  Engineer's  Braneh.Dept.  of  Railways  and  Canals,  Ottawa,  Ont. 
References:  E.  B.  Jost,  R.  C.  F.  Alexander,  J.  M.  Wilson,  D.  G.  Kilburn.  W.  R. 
Maher,  A.  T.  C.  Mc Master. 

POLYBLANK— KENNETH  GRAHAME,  of  Hornepayne,  Ont.  Born  at 
Bristol,  England,  Aug.  17th,  1884;  Educ,  Technical  Sch.,  London,  Ongar  Coll., 
Essex.  England;  1905.  ehainman,  Temiskaming  and  Nor.  Out  Rly  .  1906,  ehainman. 
Grand  Trunk  Rly.,  Superior  Div.;  1907-09,  ehainman  and  rodman,  district  F  .  and 
1909-11,  dftsman.,  instr'man.,  and  asst.  engr.,  dist.  F.,  Transcontinental  Rly.;  1911-12, 
res.  engr.,  C.N.R.,  Sudbury,  Port  Arthur,  Ont.,  and  1912-14,  divn.  engr.;  1915-18, 
Canadian  Infantry,  Canada  and  France;  1918-19,  forward  eonstrn.  officer  in  field, 
2nd  Tramway  Coy.,  Canadian  Engrs.;  1920-22,  divn.  engr,  C.N.R.,  Nipigon  Divn  ; 
at  present,  engr.  in  chg.  of  eonstrn..  Long  Lake  Cut  Off,  CNR. 

References:  H.  T.  Hazen,  A.  F.  Stewart,  G.  P.  MaeLaren,  C.  H.  N.  Connell, 
W.  T.  Moodie. 

SHEPPARD— ALBERT  CAMPBELL  TREMAIN.  of  Ottawa.  Ont.  Born  at 
Ottawa,  Ont.,  April  16th,  1887;  Educ,  B.A.Sc.  (graduation  with  diploma  '07,  with 
degree  '22)  University  of  Toronto;  D  I.  S  .  '09;  1906,  (3  mos  |,  rodman  and  ehainman, 
C.P.R.,  on  mtce  of  way;  1907-1  is.  .'.i  mos  i,  tollman  on  loration  and  eonstrn.,  C.P  1!  ; 
1908-09,  articled  asst.  on  Dom.  Land  Surveys:  1909-11.  asst.  on  topogr'!.  surveys, 
and  1911-22,  chief  of  topogr'l.  surveys  party  on  topogr'l.  mapping  for  Geological 
Survey.  Dept    of  Mines;  to  date,  topogr'l.  engr  ,  Ceological  Survey,   Depl    ol   Mums, 

Ottawa   Ont, 

References:    W    H,   Boyd.   K.   M.  Camel I'     I  dwards     I     I      Iiannic,  J.  D. 

V.  E,  I).  Sheppard,  J.  B.  Challies. 

SIMPSON  I'll  II. IP.  ,,f  Montreal,  Que  Bom  a(  Buxton,  I  ngland,  Feb  !9th 
1896;  Educ  .  1907-1 1,  Leeds  Central  High  Sch  .  Eng.,  1911-14,  grad  .  Leeds  I  lentral 
Tech  Sch,  (evening  classes),  1920-21,  courses  in  engr'g  estimating,  etc.,  Regent  Sti 
Polytceh  ,  London,  England;  1911-11,  litter  on  machine  tool  eonstrn.,  Campbell 
and  Hunter  Co .,  Ltd.,  Leeds:  191  1-17.  httir  and  engine  erector,  Blackburn  Aeroplane 
and  Motor  Co.,  Ltd.  Leeds;  1917-18,  senr  dftsman.,  same  firm  on  aircraft  detail 
design  and  detail  stress  work  undei  Mr  Harris  Booth  \  M  I  i '  I  ,  F.R.Ae.S  'tor 
British  admiralty),  and  1918-19,  in  chg  destruction  tests  on  aircraft  eonstrn  .  1919  20, 
chg   modification  to  flying  boat  designs  at  Bognoi    foi  Ha  Ltd     London, 

and  1920,  tech  repres  oi  engr'g,  sales  dept  .  1921,  resuming  work  on  torpedo  carriei 
design  (aircraft);  1921  to  date,  manager,  Montreal  Branch,  engr'g  sales  dept  .  in- 
cluding Proi  of  Quebec,  Ottawa  and  pari  Ontario  foi  Herbert  Morris  <  rani  and 
Hoist  Co.,  Ltd.,  Niagara  Falls,  Onl 

References:  .1  t  Fanner,  M  H  Meldrum,  .1  B  Candlish,  H  C  Johnston, 
.1  F  Brett,  W   .1    Armstrong,  G   M    Wynn,  G   H   Heokle,  R.  B  Jennings,  J   Ferguson 

I       I   "inner 

IRIO      Dor<;i.\s    pi:iiit\     ol    Port    irthui     Onl      Born   at    Burning] 
England,  July  26th,   1892      1910-12,  dftsman.,  instr'man     ■  <■      citj    engr'g    dept 
Port   Arthur.  Onl  ;   1912-14,  ■  1 , >*    of  layout,  inspectn    oi  eonstrn     etc.,   portion 
waterwork  system   streets,  etc.,  City  of  Port   Arthur;  overseas,  Sub    Lieut    and  Li 
B  N  \  R     second   in  command   and  in  command,    iuxiliar}    patrol 

armistice  ii mmand  none  clearing  duties;  1920  to  da!  hull 

design,  machinery   details,  estimating,   etc..    Port    Arthur    Shipbuilding   Co.,    I 

Port    Arthur.    I  Int 

References:  A    Q    Jeffreys,   I     M    Jones,  J     Lntoniaen    w     I     M he.  Q    ii 

Burbidge. 
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w  \l>l       NORMA N  WALTER  H,,r„  ,,t 

Brighton,  England,  Dei  29th  1892;  l  dui  Cambridge  I  nil  local  exam  .  2nd  obui 
honoura     08      <  anadian    Mi    force  Schools,   Camp   Borden   and    Royal    Ui    I 

Bohoobi    Haitinga    Den) ti     chg    and  mtci     auxiliary   powei  plant  ol  telepl 

■  \.  i                      an  ■   ol  u  ir.   .  bii  - 1(    Vutomati 

ohangi                  i..  .Int.  telophoni  kutomatic  Telephoi 
Baak. 

References    w   R    Warren,  H    B  Bhennan,  8   R.  Perkei    I     n     Small    D    \    H 
Mi  ( 'annel 

WHIDDEN     JOHN  SMITE    of  0847    Blal    \-. Edmonton     UU      Hon, 

at  Bridgetown.  N.S.,  Mai  24th  1893;  Educ  High  School  1910  May-Dei  chaining 
in  sub-divn     iin.l.  i  John  Francis,  D.L.S     1914-22    undei   I      D 

ollows      1914  (Mai    Deo.)   and  1920   Juni   Dei  >n  road  diversion  wi 

IBIS,  1921  and  1922,  (Maj  Dei   l,  inatrumentman;  1918,     luly-D  i  ted  J    I) 

rlj    conatrn.,  Hanna-Medicine  Hal  Branch,  C  N  l( 

I).    W    Kit,  hie.  J,  D.   Robertson,   I.    C    Charleeworth    .1     I.    CftU 
It    II    Douglas 

K)R    rRANSFER    PROM     I  ill     CLASS   OF   ASSOCIATE    MKMBER   TO  THAT 

OF    MKMBER 

i  ll  win  l  R     R  \i  I'll   BORTHWICK,  ol  Port  Arthur,  Onl      Born  al  Strat- 

On!     Jul}    15th,  1889;  Educ,  B.Bc,  I  aiv    ol  Toronto,  '12;  1907    Parks  Hoard 

tratford;  1908,  field  engr.,  Hydro-Eleotric  Commn  ,  City  ol  Stratford; 

1908  on  surveys  for  proposed  tube  system,   Depi     Rlys.,   Bridges  and 

l). irk--.  Citj  oi   I'm i mi. i,  Onl  .  1912-14,  assl    citj  engr.,  in  ch(    main  drainage  depi  . 

Saskat i,  s:,-k  ;   ml  1-17.  res    field  engr.,  ot,  eleval natrn    lor   Bd    ol   Grain 

Commnrs.,  for  Canada,  at  Saskatoon,  Moose  Jam  and  Calgary;  ree  field  engr  and 
designing  engr..  with  C  l>  Howe  and  Co.,  Porl  Arthur,  Ont.;  1917,  grain  elevator 
for  United  Gram  Growers  and  Grain  Co  .  Port  Arthur;  1918,  grain  elevator  for  Sas- 
katchewan  Co-operative  Elevator  Co  .  I'ort  Arthur;  1919-21,  Bub-aqueous  foundations, 
Plymouth  Cordage  Warehouse,  Fort  William.  Onl  ,  and  grain  elevators  for  C  N  Rlys., 
Port  Arthur;  Snpt.  of  constrn  on  the  following:— grain  elevator  for  Brooks  Elevator 
Co.,  I'ort  William.  1021-22;  fresh  Water  intake  for  Thunder  Bay  Paper  Co.,  Port 
\rthur,  1922-23;  at  present  designing  and  field  engr.,  with  same  firm.  ('.  1)  Howe 
and  Co.,  Whalen  Bldg.,  Port  Arthur,  Ont. 

References:  J.  Antonisen,  ('.  D.  Howe,  \V.  T.  Moodie,  G.  R.  Duncan,  W.  H.  Souba. 

COTE— LOUIS  E.,  of  Ottawa,  Ont.  Born  at  St.  Hvaeinthe,  Que..  Jan.  13th, 
1875;  Educ,  C.E.  and  B.A.Sc,  Laval  Univ.,  '00;  1000,  dftsman.,  Cambria  Steel 
Co.;  1901,  design'g.,  Phoenix  Bridge  and  Iron  Wks.,  Montreal;  1903,  principal  asst., 
rlv.  location,  constrn.  etc  .  M  and  J  E,  Woods.  Frank,  Alta.;  1904  to  date,  with 
Marine  Dept  ,  Ottawa,  as  follows: —  1004-10,  technical  officer;  1910-21,  chief  drftsman.; 
1022  to  date,  assistant  chief  engineer. 

References:  K.  M.  Cameron.  W.  H.  Carson,  V.  F.  W.  Forneret,  B.  H.  Fraser, 
P.  E.  Mercier,  A.  St.  Laurent,  A.  Survcyer. 

NEWELL— FRED,  of  207  Harvard  Ave..  Montreal,  Que.  Born  at  Ports- 
mouth. England,  Mar.  12th,  1878;  Educ.,  Woolwich  Polyteeh.  and  Birkbeck  Inst., 
London,  1900-05,  Whitworth  Exhibition  and  Polyteeh.  Bronze  Medallist.  '03;  1893-97, 
appr'tce..  Royal  Arsenal,  Woolwich,  working  to  1899;  1900,  in  chg.  erection  field 
gun  mountings,  Vickers  Sons  and  Maxim;  1901-06,  inspectr.,  gun  sights,  Royal 
Arsenal,  Woolwich;  1905-07,  lecturer  in  engr'g.  maths.,  Woolwich  Polyteeh.  and 
Erith  Tech.  School;  1907,  dftsman.,  John  McDougall  Caledonian  Iron  Works;  1908- 
13,  design'g.  dftsman.  and  cheeker  in  meeh.  and  structrl.  depts.,  Dominion  Bridge 
Co.;  1908-13,  on  cranes,  sluice  gates,  swing  bridges,  includ'g.  elee.  travelling  cranes 
for  St.  Malo  Shops,  Que.,  Red  River,  Pitt  River  and  Kildonan  C.P.R.  swing  spans 
and  hydraulic  regulating  gates  for  Laurentide  Co.;  1913-15,  dftsman.,  1915-18,  asst. 
mech.  engr.,  and  1918  to  date,  mech.  engr.,  in  chg.  estimates  and  design  mech.  engr'g. 
work,  150-200  ton  cranes  for  H.E.P.C.  of  Ontario,  Queenstown  develop'mt.  and 
Shawinigan  Water  and  Power  Co.,  Niagara  Control  Gate,  H.E.P.C,  100  ton  crane 
and  head  sluice  gates,  Manitoba  Power  Co.,  and  St.  Charles  River  Swing  Span 
machinery  for  Dept.  of  Rlys.  and  Canals,  with  Dominion  Bridge  Company,  Ltd., 
Montreal,  Que. 

References:  G.  H.  Duggan,  H.  H.  Vaughan,  W.  J.  Francis,  F.  P.  Shearwood, 
H.  Rolph,  P.  L.  Pratley,  D.  C.  Tennant. 

PARKER— GUY  CAMERON,  of  29  Dorval  Rd.,  Toronto.  Ont.  Born  at 
Montreal,  Que.,  June  19th,  1889;  Educ,  B.A.Sc,  '11,  M.  A.  8c,  '16,  C.  E.,  '19.  Univ. 
of  Toronto;  1908  (May-Sept),  John  Inglis  Co.,  Toronto;  1009  (May-Oct.),  Suicliffe 
and  Neelands,  New  Liskeard;  1910  (May-Oct.),  hydro  sub-stations.  General  Electric 
Co.;  1911-12,  in  chg.  insular  testing  and  asst.  in  testing  and  inspectn.  of  Equipment, 
Smith,  Kerry  and  Chace;  1912-14,  tech.  editor  of  Motor  Magazine,  Toronto;  1914 
to  date,  with  Ontario  Dept.  of  Public  Highways  as  follows: — 1914-18,  asst.  engr. 
engag'd.  in  inspectn.  and  supervisn.  of  constrn.  of  highways,  making  special  inspectns. 
and  reports,  etc.;  1918-19,  res.  engr  ,  Hamilton-Queenston  Prov.  Highways;  1921  to 
date,  secretary,  Ontario  Dept.  of  Public  Highways,  Toronto,  Ont. 

References:  W.  A.  McLean,  R.  C.  Muir,  R.  O.  Wynne-Roberts,  G.  Powell, 
C.  R.  Young,  P.  Gillespie. 

SIMMONS— THOMAS  LOCK  WOOD,  of  Ottawa,  Ont.  Born  at  Sheffield, 
N.B.,  Jan.  17th,  1872;  Educ,  B.A.  and  diploma  in  civil  engr'g.,  Univ.  of  New  Bruns- 
wiek.  '93;  1892  (summer),  rodman,  Tobique  Valley  Rly.;  1893,  bridge  constrn., 
Bangor  and  Aroostook  Rly.,  and  re-location  survey  north  of  Houlton;  1895,  asst. 
engr.  on  prelim,  survey  on  line  from  Minto  to  Frederieton.  N.B.;  1890,  on  location 
survey,  Woodstock  and  Ccntreville  Rly.;  1808-1901.  in  ehg.  of  deepening  river  reaches 
Lake  St.  Francis;  1901-04,  inspect'g.  engr.,  Dept.  of  Rlys.  and  Canals;  1904-09, 
asst.  engr..  Bd.  of  Rly.  Commnrs.;  1909  to  date,  asst.  chief  engr..  Board  of  Railway 
Commissioners,  Ottawa,  Ont. 

Referenees:  G.  A.  Mountain,  J.  M.  R.  Fairbairn,  F.  L.  C.  Bond,  H.  T.  Hazen, 
J.  Murphy,  A.  F.  Stewart. 

WILSON— LEROY  ZIMMERMAN,  of  Montreal,  Que.  Born  at  Brampton, 
Ont.,  Sept.  18th,  1889;  Educ,  B.A.Sc.  (grad.  diploma  '09,  degree  '11),  Univ.  of 
Toronto;  1000-10.  drftng.  and  design'g.  office.  Dominion  Bridge  Co.,  Ltd.;  1911-15, 
engr'g.  staff,  on  tech.  studies  of  design  .details  and  constrn.  of  Quebec  Bridge,  St. 
Lawrence  Bridge  Co.,  Ltd.;  1015-19,  C.E.F.,  C.O.R.C.C,  and  Can.  Rly.  Troops, 
Lieut  to  Major,  engaged  on  rly  and  bridge  constrn.,  design  and  constrn.  heavy 
replacements  large  naval  guns,  genrl.  field  engr'g.  etc  ;  1919  to  date,  as  follows: — 
1919-20,  constrn.  engr  ,  Montreal  office,  chg.  designs  and  estimates  with  tech.  super- 
visn erection  all  structural  steel  work  in  district-  -1021  (Jan. -Aug.),  asst.  to  President 
with  special  tech.  and  genrl.  duties — 1021  to  date,  asst.  ch.  engr.  genrl  supervisn. 
routine  of  engr'g.  and  constrn.  depts  ,  works  extension  and  reeonstrn.  etc,  Dominion 
Bridge  Co.,    Ltd  ,    Montreal,  Que. 

Referenees:  G  II  Duggan.  I'.  Johnson,  F.  P.  Shearwood,  G.  F.  Porter,  C.  W.  P 
Ramsey,  P.  Gillespie,  D.  C.  Tennant. 

FOR    TRANSFER    FROM    CLASS    OF    JUNIOR    TO    HIGHER    GRADE 

ALBERGA— GEORGE  FREDERICK,  of  Clarendon.  Jamaica.  B.W.I.  Born 
ut  Black  River,  Jamaica.  H.W.I..  April  20th.  1S02.  Educ,  MS,-,  (Civ).  McGili 
Univ.,  '15;  1915-10,  ch  inspectr.,  munitions  plant,  Canada  Cement  Co.;  1010-19, 
no.  2  Constrn.  Battn.,  C.E.F.,  attached  to  Canadian  Forestry  ( 'orps.,  Prance;  1919-20, 
demonstrator,  McGili  Univ.,  depts.  of  mech  engr'g  and  descriptive  geometry;  1020 
(June-Dee),  dftsman.,  Chief  Engineer's  office,  Bridge  Dipt  .  C.P.R. ;  1021-22.  demon- 
strator, Mctiill  Univ.,  depts  descriptive  geometry  and  surveying  neldwork,  asst. 
McGili  observatory  in  chg  meteorological  observations;  Oct,  1022  to  date,  supt., 
Parochial  Roads  and  Works,  responsible  for  mtce.  of  roads  (  100  miles*  and  upkeep 
of  public  bldgs,,  water  supply,  etc.,  also  design  and  constrn  ,  new  works.  Clarendon, 
Jamaica.  B  \\   I 

References:  D.  L.  Derrom,  H.  M.  MacKav,  C.  M.  McKergow,  J.  B.  Porter, 
P.  B.  Motley,  A.  .1.    Kelly.  J.    Weir. 


brown     DONALD    WALLACE   JAME8  -.:■..      HA      Bon   at    Low 

Point,    M.S.,   Sep!     lit!  one   yr    *W'i  -    Xaviei   '"II. 

\ntig.iiii-i  l  i    B    meeh    engr'g    Bourse,  half  oompleted;   1918 

clem    laboratory  '  and  Coal  ■  -      and  Sept  -  Nov     1915,   in 

sh.-ii  manufacturing  shop;  1915-19,  dft'ng   office,  Ns   Steel  and  Coal  Co     1919-30, 

dftsman  ,  mech    sketch  room,  and  1020  to  date.  11,  chg    mech    sketch  room.  Dominion 

in,,,  and  Steel  Co  .  Ltd    Sydney,  N  S 

Reference!    K   0   Cameron,  K    II.  Mann,  A    w.  McMaator,  H    LongJey    -   ' 

Mifflm.    I      J     Blown 

COLLINS      WILLI  WI    HENRY,  «f    Hamilton    Ont       Born   at   Toronto.   On! 

1 --7,   Edu,      B.8c     Queen's   Univ.,  '20;   1913-14. 
1  depi      1. 11  8  19,  active  service:   ioio  (Mar.-Od  1,  Toronto  Harbor 

Commission;  1920-21,  estimates  and  survey  work,  Lends  and  8111  nto 

M -ui  lug    1921  to  Nov    1922,  res.  engr     Welling 

sectio  •  Hamilton;  to  date,  res  engr.  KenUworth  v.-  rer, 

Section  I    City  ol  Han,, lion.  Onl 

Referenct      1     R    Gray,  w    1.    McFaul    W    M    Johnston,  I;    I    Ogilvy,  N    D 
.1    Mack,  w    P    Wilgar,   \    Macphail 

FLOOD  JOHN  NASH,  of  96  Cobourg  Street  31  John.  N.B  Born  at  St.  John. 
N  R.    Jon,     6th,    ISO.:      Educ,    B.81    ,    (C.l  I  <■,..     ol    New    Brunswick,    "16:    1913. 

C.P.R   on  mtce  ol  way.  1915  (summer     topography.  Dominion  Geological 
i  v.  Sudbury,  Onl  .  1916    summer),  Depi    of  Marine  and  Fisheries,  St    Law 

Ship  Channel;  15  mos  .  grain  elevator  ronslrn  .  Pegli  tion  Co  .  Fort   William. 

Oni  .  18  mos  .  engr    in  chg  .  Sheffield  Coal  Mining  Co.,  Minto,  N  B  :  1919  to  date, 

member  of  firm  of  John  Flood  and  Sons,  Limned,  general  contractor!,  St    John.  N  B 

References    A    G.  Tapley,  J.  P    Moonev.  G    G    Hare.  B     Wilson.  F.  P    Vaughan. 

.1    \   Stiles 

GARDNER      WILLIAM    MCGREGOR,   of   108    Matthew  Btr..   Montreal.  Que. 

Horn  al  Montreal  Que.,  April  15th.  1896  Educ  B  Sc  .  McGili  Univ.  '17.  and 
Canadian  Militia  Cert.,  military  engr'g  ;  1916,  genrl  designer  and  dftsman  .  Shawini- 
gan Water  and  Power  Co.;  1017-10,  artillery  observer  and  Battery  Comrndr's.  asst.. 
on  active  service  overseas;  1910  to  date,  with  Montreal  Tramways  Co  as  follows: — 
1919,  field  engr  .  street  and  track  surveys  and  levels;  1010-22.  track-work  engr  .  design- 
ing trackwork  layouts;  1022.  engr.  of  special  trackwork.  supervising  design,  constrn. 
and   mtce.,  of  special  trackwork  on  the   Montreal  Tramw-ay  Company's  system. 

References:  H.  M  Mackay,  A  R  Roberts.  J  H  Hunter.  W  T.  Graves,  G.  R. 
MacLeod,    K.   B.  Thornton,   R    Biekcrdike.   S.  Svenningson. 

McKENZIE— REGINALD  JAMES,  of  Broomhill.  Man  Born  at  Hamilton. 
Ont.,  Sept.  25th  1889;  Educ,  4  yrs..  L'niv.  of  Toronto;  1912-13.  instr'man..  on  constrn  . 
1914-17,  dftsman.,  and  six  mos.,  res.  engr.,  Kettle  Valley  Rly.  Co.;  one  year,  senr 
concrete  inspectr.,  and  eighteen  mos..  office  engr..  Greater  Winnipeg  Water  district: 
3  yrs..  munic  engr..  Rural  Municipality  of  Alberta,  in  chg.  all  good  roads  constrn  . 
to  date. 

References:  M  A.  Lyons,  E.  S.  Kent,  W.  G.  Chace.  D.  N.  Sharpe.  T  H.  Kirbv. 
H.  R.  Urie,   W.  D.  Mackenzie. 

FOR   TRANSFER   FROM    CLASS   OF   STUDENT  TO    HIGHER   GRADE 

IBBETSON— NEALE  ROBERTS,  of  2351  Oakdale  Ave.  Detroit,  Mich  Born 
at  Hamilton,  Ont..  July  5th.  1900;  Educ.  Hamilton  Collegiate  2  yrs..  grad.  Hamilton. 
Tech.  and  Art  School,  '18;  1910-17,  junr.  dftsman..  Hamilton  Bridge  Co.;  1918. 
(6  mos .),  dftsman..  Dominion  Steel  Products,  Brantford.  Ont.;  1919  (9  mos),  quantity- 
surveyor  and  estimator,  house  and  small  factory  contracts.  A.  J.  Cromar.  genrl 
contr.,  Brantford;  1919-20  (9  mos.),  quantity  surveyor  and  dftsman.,  Archibald  and 
Holmes,  Toronto;  1920,  asst.  supt  of  constrn.  and  eng..  on  Can.  Cottons  bldg, 
Yates  Construction  Co  ,  Hamilton,  Ont.;  1921-22.  res.  engr.  and  supt.  of  constrn  . 
in  ehg.  erection  artificial  ice  rink,  ice  storage  bldg.,  and  rly.  icing  system,  artificial  ice 
and  refrigerating  plant,  fruit  freezing  and  storage  plant.  Grimsby,  Ont.;  1922  (Aug. 
and  Sept.),  labour  and  reinf.  foreman  for  Walker  Linden  Co..  Windsor.  Ont.;  1922 
to  date,  chg.  of  reinf.  for  Cooper  Wideman  Construction  Co..  on  new  sewage  disposal 
plant  for  town  of  Springwells,  Mich..  U.S.A. 

References:  A.  R.  Macpherson.  J  A  McFarlane.  W.  E.  Janney.  J.  Erskine. 
C.  J.  Madgett. 

JOHNSTON— CLIFFORD  MILTON,  of  Ottawa,  Ont.  Born  at  Parry  Sound. 
Ont.,  Sept.  13th,  1896;  Educ.  B.Sc  (elecl.)  Queen's  Univ..  '20;  1914.  (summer). 
Parry  Sound  Municipal  Elec  Stn.;  1915-16  (summers),  eleet'l.  constrn.  and  mtce  . 
Canadian  Explosives,  Ltd.,  Nobel.  Ont.;  1917-19,  mech.  transport  branch,  C.E;F.. 
overseas;  1920  to  date,  partner  in  firm  of  Welch  and  Johnston,  specialised  technical 
service  to  Automobile  trade,  elee'l.  systems,  storage  batteries,  carburation,  motor 
tests,  etc.  474.   Bank  Street,  Ottawa,  Ont. 

References:  L.  W.  Gill,  A.  Macphail,  C  V.  Putman,  A.  K.  Hav.  C.  Pitts,  F.  G. 
Bird. 

MACNICOL— NICOL,  of  29  Woodside  Ave..  Toronto,  Ont.  Born  at  Bareir. 
Ont.,  May  18th,  1898;  Educ,  B.A.Sc.  Univ.  of  Toronto,  '19;  1917.  (2  mos.),  chain- 
man,  Speight  and  Van  Nostrand,  Land  Surveyors.  Toronto:  1918  (6  mos.),  dredge 
inspectr..  Canadian  Stewart  Co..  Ltd..  Toronto;  1919-20  (10  mos.),  res  engr  .  Morris 
Knowles,  Ltd.,  Consltg.  Engrs.,  Windsor.  Ont.;  1920  (7  mos.).  structrl.  designer, 
Smith,  Hinchman  and  Grylls,  Arch'ts.  and  Engrs..  Detroit,  on  reinforced  concrete 
and  structurl.  design,  warehouses  and  factories:  1920-21.  (6  mos).  rly.  valuation. 
Grand  Trunk  Western  Lines,  Detroit;  1921  to  date,  res.  engr.,  laying  sewer  and 
water  mains.  New  Toronto,  Ont.,  bitulithic  pavement  on  concrete  base,  Orillia.  Ont.. 
laying  sewer  and  sewer  outlet  to  bay,  Midland.  Ont..  and  concrete  pavement,  Penc- 
tang,  Ont.,  with  James,  Proctor  and  Rcdfcrn,  Ltd  ,  Consulting  Engineers,  Toronto, 
Ont. 

Referenees:  M.  Knowles,  E.  A.  James.  E   M.  Proctor.  W.  B.  Redfern,  P.  Gillespie. 

PERRY— BRIAN  RHODES,  of  2S2  Addington  Ave.  Montreal.  Que.  Born 
at  Hilton.  Man  ,  Mar  7th.  1895;  Educ.  B  Sc  (civil)  McGili  Univ..  '15;  1913  (summer), 
inspectn.  on  trestle  constrn  .  CNR  in  British  Columbia:  1914  (summer).  Mt.  Royal 
Tunnel;  1015  (May- Nov  .),  mtce  survey  party  on  Intercolonial  Rly.;  1915-16,  on 
foundation  work  for  bldgs.  and  viaduct  for  New  England  Foundation  Co..  New  York; 
1916-17.  drftng.  and  bldg  .  design  for  Shawinigan  Water  and  Power  Co..  later  in  chg 
of  operation  of  one  bldg.  of  their  chemical  plant;  1917-19.  overseas:  1919-20.  drftng 
and  bldg.  design  for  Shawinigan  Water  and  Power  Co  ;  1020-21.  salesman  for  contract- 
ors plant.  Eastern  Equipment  Co. :  1021  to  date.  3  mos.  as  engr  ,  later  to  present  time, 
supt.  on  bldg.  constrn  .  P.   I.yall  and  Sons.  Montreal,  Que. 

References:  E.  Brown.  H.  M.  Mackay.  S.  Svenningson.  J.  C.  Smith.  F.  S.  Keith. 
H.  M.  Scott 

WELCH  HENRY  RICHARD,  of  Ottawa.  Ont  Born  at  Ottawa.  July  19th. 
1802:  Educ  .  B.Sc,  Queen's  Univ.,  'IS;  1900.  Hull  Elec  Co..  Deschenes.  Que.;  1908. 
Chapleau  Elec  Light  and  Power  Co  .  Chapleau,  Ont  ;  1909-13,  Ottawa  Electric  Co.: 
on  graduation  enlisted  Canadian  Engrs — overseas:  on  return  started  business  with 
C  M  Johnston  to  conduct  specialized  tech  service,  at  present  restricted  to  auto- 
mobiles and  radio  cquip'mt.;  to  date,  partner.  Welch  and  Johnston.  474-6,  Bank 
Street.  Ottawa. 

References:  A    K    Hay,  G.  G.  Gale.  A    A    Dion.  C    V    I'utman,  E.  A    Stone. 

W HELEN— MORLAND  POWERS,  of  40  Hazelton  Ave  .  Toronto.  Ont.  Born 
at  Ottawa.  Ont.  June  12th.  1800;  Educ.  M  \  S,  .  l'niv  of  Toronto.  '22.  B.Sc. 
(E.E.I  McGili  Inn  .  '21;  1010  (summer!,  asst  inspectr  and  power  tester,  Ottawa 
Electric  Co.;  1920  (summer).  4  mos.  timekeeper  and  material  checker.  1  month 
chief  clerk.  Power  House  extension  for  Shawinigan  Engineering  Co..  Shawinigan 
Falls.  Que  ;  1022  to  date,  junr  engr  of  power  sales.  Toronto  Hydro-Electric  System, 
Toronto,  Ont. 

References:  C.  H.  Mitchell,  C.  R.  Young,  C  V.  Christie,  C.  M.  McKergow, 
C.  P.  Crcighton. 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC    PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  Is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  In  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
Is  Invited.  Information  concerning  the  charge  for  any  specific  service  will 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  It  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York.  N.Y 


ABRASIVE   WHEELS 

Testing.  Testing  Abrasive  Wheels,  H.  H.  Lavercombe.  Am.  Mach.,  vol.  57,  no. 
25,  Dec.  21,  1922,  pp.  961-962,  2  figs.  Characteristics  of  wheels  used  for 
different  purposes;  machines  for  testing  hardness  of  bond  and  abrasive  qualities 
of  wheels. 

ACCIDENT  PREVENTION 

Education  in.  A  Program  of  Education  in  Accident  Prevention,  with  Methods  and 
Results,  E.  George  Payne.  U.  S.  Bur.  of  Education,  Bui.  no.  32,  1922,  54  pp., 
11  figs.  History,  need  and  method  of  education;  method  of  procedure  in 
accident  prevention;  necessity  for  analysis  of  accident  situation  in  each  com- 
munity as  basis  for  school  instruction.     Bibliography. 

AIR  COMPRESSORS 

High-Speed.  British  High-Speed  Air  Compressors,  F.  Johnstone-Taylor.  Iron  & 
Coal  Trades  Rev.,  vol.  105,  no.  2854,  Nov.  10,  1922,  pp.  683-687,  10  figs. 
Modern  types  discussed  and  analyzed. 

Hydraulic.  The  Hydraulic  Air-Compressor  at  Victoria  Mine,  Michigan,  J.  J. 
Bebeau.  Mich  Technic,  vol.  35,  no.  4,  May  1922,  pp.  13-17,  3  figs.  Describes 
installation  of  Taylor  air  compressor  for  supplying  power  from  Ontonagon 
River;  diverting  dam  and  canal;  construction,  operation,  capacity,  efficiency 
and  cost  of  plant. 

Testing.  Testing  Air  Compressors,  William  Reavell.  Engineer,  vol.  134,  no.  3492, 
Dec.  1,  1922,  pp.  586-587,  5  figs.  Also  Engineering,  vol.  114,  no.  2970,  Dec. 
1,  1922,  pp.  690-691,  4  figs.  Points  out  that  no  test  should  be  regarded  as 
complete  which  fails  to  give  (1)  net  horsepower  applied  at  shaft;  (2)  volume 
of  air  actually  delivered,  expressed  in  terms  of  free  air;  (3)  corrected  volume 
by  reducing  it  to  equivalent  volume  when  cooled  down  to  same  temperature 
as  that  of  air  aspired.     Paper  read  before  Instn.   Mech.  Engrs. 

AIR    CONDITIONING 
Cooling  of  Public  Buildings.     Cooling  of  Theaters  and   Public  Buildings,   Fred 
Wittenmcicr      Refrig    Kng  .  vol    9,  no   4,  Oct.  1922,  pp    115-118  and  132  Sug- 
gestions for  design  of  air-cooling  apparatus. 

AIRCRAFT  CONSTRUCTION   MATERIALS 
Rubber.     Rubber  as  Applied  to  Aircraft,  James  Dyer      Rubber  Age,  vol.  3,  no.  9, 
Nov.   1922.  pp    432-437.     Deals  with  main  applications  of  rubber  to  heavier- 
than-air  and  lighter-than-air  craft       Paper  read  before  Instn.  Rubber  Industry. 
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AIRPLANE  ENGINES 

hma\  The  Farman  18-cylinder  W-type  600-Hp  Airplane  Engine  (I,e  moteur 
d'avion  Farman  600  lip  18-W.D.),  Aeronautique,  vol  1,  no.  42,  Nov.  1922, 
pp  343-348,  9  figs     Detailed  description  <>f  new  engine  having  three  rows  of 

six  cylinders  in  W'-form;  crank-shaft,  ignition,  lubrication,  earlmration.  electric 
starting,  etc. 


AIRPLANES 

Aerofoils.  The  Aerodynamic  Properties  of  Thick  Aerofoils — II,  F.  H.  Norton  and 
D.  L.  Bacon.  Nat.  Advisory  Committee  for  Aeronautics,  Report  no.  152, 
1922,  15  pp.,  25  figs.  Investigation  for  purpose  of  studying  effect  of  various 
modifications  in  given  wing  section,  including  changes  in  thickness,  height 
of  lower  camber,  taper  in  thickness,  and  taper  in  plan  form  with  special  reference 
to  development  of  thick,  efficient  aerofoils. 

Controllability  and  Maneuverability.  Controllability  and  Maneuverability  of 
Airplanes,  F.  H.  Norton  and  W.  G.  Brown.  Nat.  Advisory  Committee  for 
Aeronautics,  Report  no.  153,  1922,  18  pp.,  22  figs.  Investigation  for  purpose 
of  studying  behavior  of  Jn/fh  airplane  in  free  flight  under  action  of  its  controls 
and  from  this  to  arrive  at  satisfactory  definitions  and  coefficients  for  control- 
lability and  maneuverability.     Results  are  said  to  be  of  practical  value. 

Design.  Influence  of  Design  on  Cost  of  Operating  Airplanes,  Archibald  Black. 
Mech.  Eng.,  vol.  44,  no.  12,  Dee.  1922,  pp.  821-825  and  849,  12  figs.  Curves 
of  operating  cost  for  varying  duration,  speed,  reserve  horsepower,  etc.,  are 
developed.  Calculations  to  illustrate  impracticability  of  requiring  twin- 
engined  commercial  airplanes  to  fly  on  one  engine;  initial  rate  of  climb  of  400 
to  500  ft.  in  first  minute  is  proposed  as  standard  of  safe  performance. 

Gliders.  Three  European  Gliding  Meets,  Edmund  T.  Allen.  Aviation,  vol.  13, 
no.  22,  Nov.  27,  1922,  pp.  712-714,  1  fig.  What  can  be  learned  from  German, 
French  and  English  meets  held  during  summer. 

Helicopters.     See  Helicopters. 

Landing  Fields.  Some  Errors  in  Landing  Field  Lavout,  Archibald  Black.  Aviation, 
vol.  13,  no.  21,  Nov.  20,  1922,  pp.  693-694,  3  figs.  Widely  published  sketches 
of  assumedly  ideal  field  layouts  shown  to  be  faulty. 

Rudder.  The  Elimination  of  Dead  Centre  in  the  Controls  of  Airplanes  with  Thick 
Sections,  Thomas  Carroll.  Nat.  Advisory  Committee  for  Aeronautics,  no. 
119,  Nov.  1922,  3  pp.,  2  figs.  Describes  design  of  modification  of  present 
rudder  intended  to  remedy  condition  by  thickening  section  sufficiently  to  fill 
in  zone  of  turbulent  flow  and  eliminate  dead  centre. 

Seaplanes.     See  Seaplanes. 

ALCOHOL 

Industrial.  Industrial  Alcohol  Production  and  Uses  in  the  Phillipines,  Howard  I. 
Cole.  Chem.  Age  (N.Y.),  vol.  30,  no.  11,  Nov.  1922,  pp.  489-492.  Sources 
of  alcohol  in  Tropics;  fermentation  of  molasses;  alcohol  mixtures  as  fuels; 
ether  production. 

ALLOY   STEELS 

Chrome-Vanadium.  The  Mechanical  Properties  of  Some  Chrome-Vanadium 
Steels,  J.  S.  Vanick.  Am.  Soc.  for  Steel  Treating— Trans.,  vol.  3.  no.  2,  Nov. 
1922,  pp.  196-217,  27  figs.  Investigation  for  purpose  of  obtaining  information 
which  would  have  practical  value  in  design  and  construction  of  apparatus  in 
nitrogen-fixation  equipment. 

Forging.     The  Manufacture  of  Fine  Forging  Steels,  Larry  J.  Barton.     Blast  Furnace 

6  Steel  Plant,  vol.  10,  no.  12,  Dec.  1922,  pp.  612-618,  9  figs.  Electric-furnace 
practice;  casting  methods;  raw  materials  used;  heat  logs  for  carbon,  chromium 
and  nickel-chromium  steels. 

Iron-Boron-Carbon.  The  Ternary  System  Iron-Boron-Carbon  (Uber  das  ternare 
System  Eisen-Bor-Kohlenstoff),  R.  Vogel  and  G.  Tammann.  Zeit.  fur  anor- 
ganisehe  u.  allgemeine  Chemie,  vol.  123,  no.  4,  Sept.  28,  1922,  pp.  225-275, 
52  figs,  partly  on  supp.  plates.  Equilibrium  diagrams  of  boron-carbon  steels; 
crystallization;  results  of  experiments  with  various  alloys,  their  microstructure; 
influence  of  boron  on  hardening  of  steels. 

ALLOYS 

Aluminum.     See  Aluminum  Alloys. 

Copper.     .See  Copper  Alloys. 

Iron.     See  Iron  Alloys. 

Lead.  Binary  Lead  Alloys  (Binare  Bleilegierungen),  J.  Goebel.  Zeit.  filr  Metall- 
kunde,  vol.  14,  no.  10,  Oct.  1922,  pp.  388-394,  9  figs.  Deals  with  head-cad- 
mium, lead-bismuth  and  lead-mercury  alloys 

Light.  Light  Alloys:  Their  Recent  Progress  (Les  alliagcs  legers:  Leurs  rfcents  pro- 
gr£s),  Leon  Guillet.  Revue  de  Metallurgie,  vol.  19,  no.  11,  Nov.  1922,  pp 
688-695.  Binary  and  complex  aluminum  alloys;  properties  and  composition 
of  magnesium  and  its  alloys 

Non-Ferrous,  Contraction  of.  Contraction  and  Shrinkage  of  Nonferrous  Alloys 
as  Related  to  Casting  Practice,  Robert  J  Anderson  1'  S.  Bur  of  Minis 
Reports  of  Investigations,  no.  2410,  Nov.  1922,  13  pp.  Technical  aspects  of 
contraction  in  relation  to  foundry  practice 

X-Ray  Examination  of.  X-rays  as  a  Means  of  Determining  the  Composition  of 
Alloys,  T.  S  Fuller  Gen  Elec.  Rev,  vol  25.  no.  1L».  Dec  1922,  pp  746- 
750,  1  fig.  Writer  claims  that  by  determining  comparative  X-ray  absorption 
power  of  unknown  alloy,   by  matching  intensity   of   its    X-ray    image  against 

intensities  of  certain  carefully  prepared  standards  of  same  thickness,  and  by 

correlating  such  data  with  that  of  knowledge  common  to  metallurgists,  it  is 
passible  to  approximate  closely  composition  of  unknown 

ALUMIN1  M 
Polishing      Polishing  Aluminum  and  Its  Alloys  for  Metallographic  Study,  E    H. 
Die,  Jr      Chem.  &  Met.  Eng,  vol    27.  no    25,  Dr.-    20,  1922,  pp    1217-1230. 

7  figs  Methods  employed  in  metallurgical  laboratory  of  Eng  Division  of 
l     s    Army  Air  Service,  Mcf'ook  Field. 
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\i  i  minim  \i  loi  a 

\i  i  miv  i  m  Zinc.     ii.    I  ..I    Muminum-Zino    Uloyi   (Zur   Kenntnii  dat 

{Constitution  der   Vluminum-Zinklegierungen),  YS    Sander  and  K    I     M.i 
'/.,«   for  Metallkunde,  vol    14,  no    10.  Ool    1922,  pp.  386-387. 11  figs    [nvestig 
at i<m  ..i  area  ..i  eoncentratii  ■  to  100  per  cent  aluminum  of  tin-  slumi- 

num-iino  alio]  rison  to  thi   diagrams  ol  Bauer-Vogel  and  llansen- 

1 1  ial  diagram  i    plot  ted 

i   ^ -- 1 1 n ..-      Uuminum    \ !  lating      Braas  World,  vol.  18,  no.  11,  Nov.  1922, 

pp  330-332.  Aluminum  coppei  and  aluminum-sine  copper  series;  manganeaei 
magnesium  and  nickel  alloys  Tablet  giving  densities,  moduli  of  elasticity, 
tensile  Btrengtha,  thermal  oonductivitieBi  linear  thermal  Bxpaiisitivitiea,  shrink- 
age, melting  points  :i > > ■  1  specific  licat. 

i)ipalumin.     Set  Duralumin. 

AMMONIA  COMPRESSORS 

Losses.  Losses  in  Ammonia  Compressors,  S.  F.  Smith.  Refrigeration,  vol.  31, 
no.  4,  Nov  1922,  pp  22-23  Discussion  of  the  five  ways  in  which  losses  occur 
in  compression  machines.  From  address  before  Mountain  States  Ice  Manu- 
facturers Assn.  convention. 

Selection.  The  Selection  of  an  Ammonia  Compressor,  H.  .1.  Macintire.  Southern 
Engr.,  vol.  38,  no.  4,  Dec.  1922,  pp.  38-39,  2  figs.  Shows  what  size  of  com- 
pressor is  required  for  certain  tonnage  of  output  of  refrigeration. 

Thermodynamics  of.  Thermodynamics  of  Ammonia  Compression,  W.  H.  Motz. 
Refrig.  Eng.,  vol.  9,  no.  4,  Oct.  1922,  pp.  119-124  and  (discussion)  124-126 
and  132-133,  8  figs.  Writer  calls  attention  to  correct  theoretical  relation  of 
pressures,  temperatures,  volumes,  work,  power  and  capacities  of  ammonia 
compressors. 

AUTOGENOUS  WELDING 
Efficiency.  Notes  on  Autogenous  Welding  (Notes  sur  la  soudure  autogene), 
A.  Zivy.  Revue  Industriellc,  vol.  52,  nos.  9,  10,  11,  12  and  13,  July,  Aug., 
Sept.,  Oct.  and  Nov.  1922,  pp.  300-302,  331-334,  364-366,  415-417  and  458- 
459,  22  figs.  Definition  of  a  good  weld;  choice  of  gas  and  generator;  blow 
pipes  and  their  selection;  filling  metals  and  fluxes  dor  autogenous  joints; 
importance  of  choice  of  operators  and  inspection  of  their  work. 

AUTOMOBILE  ENGINES 
Exhaust-Gas  Analysis.  The  Sampling  and  Analysis  of  Automobile  Exhaust 
Gas.,  A.  C.  Fieldner  and  G.  W.  Jones.  Franklin  Inst. — Jl.,  vol.  194,  no.  5, 
nov.  1922,  pp.  613-644,  7  figs.  Method  of  sampling  and  analyzing  exhaust 
gases  developed  and  use  by  Bur.  of  Mines  in  connection  with  investigations 
pertaining  to  ventilation  of  vehicular  tunnels  and  fuel  economy  in  internal- 
combustion  engines. 

Ignition.     See  Ignition. 

Lycoming.  Five  Bearing  Crankshaft  Important  Feature  of  New  Lycoming  Engine, 
Donald  D.  Blanchard.  Automotive  Industries,  vol.  47,  no.  20,  Nov.  16,  1922, 
pp.  968-970,  4  figs.  Smooth  operation  obtained  by  use  of  long  connecting  rods 
and  light  reciprocating  parts.  Special-type  force-feed  lubrication  used; 
bore  3H,  3H,  or  3K  in.  and  stroke  5  in. 

Moderate  vs.  High-Speed.  Moderate  vs.  High  Speed  Passenger  Car  Engines. 
Automotive  Industries,  vol.  47,  no.  22,  Nov.  30,  1922,  pp.  1079-1081.  H.  R. 
Ricardo  and  F.  Strickland  debate  relative  merits  before  Instn.  Automobile 
Engrs. 

Proprietary.  Proprietary  Power  Units.  Autocar,  vol.  49,  no.  1413,  Nov.  17,  1922, 
pp.  1075-1079,  12  figs.     Design  of  some  "ready-made"  engines. 

AUTOMOBILE   FUELS 

Coal  as  Source  of.  Coal  vs.  Oil-Shale  as  Sources  of  Motor  Fuel;  High  Heat,  Fire- 
Burning  Coke  is  Smoke  Solution,  Walter  D.  Bonner  and  Benjamin  L.  Johnson. 
Min.  Rev.,  vol.  24,  no.  15,  Nov.  15,  1922,  pp.  11-14.  In  author's  opinion,  low- 
temperature  distillation  of  coal  in  Utah,  considered  as  source  of  motor  spirit 
as  well  as  source  of  smokeless  domestic  fuel,  presents  extremely  interesting 
possibilities. 

Tests.     What  Warm  Weather  Tests  of  Fuels  Indicate.     Automotive  Industries,  vol. 
no.  24,  Dec.  14,  1922,  pp.  1168-1171,  5  figs.     Practically  same  miles  per  gallon 
consumed  but  greater  dilution  of  lubricant  shown  by  less  volatile  fuels.    Results 
of  tests  made  by  Bur.  of  Standards. 
See  also  Alcohol;  Gasoline. 

AUTOMOBILES 

Air  Resistance.  Automobile  Air  Resistance  Measured  in  Wind  Tunnel.  Auto- 
motive Industries,  vol.  47,  no.  23,  Dec.  7,  1922,  p.  1137,  1  fig.  Tests  made 
at  Zeppelin  Works  show  that  air  resistance  of  modern  types  of  automobiles 
is  materially  less  than  would  be  concluded  from  coefficients  found  in  engineering 
text  books;  advantages  to  be  derived  from  complete  steamlining  of  cars. 

Electric  Equipment  Standardization.  An  Executive  View  of  Automotive 
Electric  Standardization,  G.  B.  Griffin.  Automotive  Industries,  vol.  47,  no. 
22,  Nov.  30,  1922,  pp.  1072-1073.  Iti  s  claimed  that  business  men  of  auto- 
motive industry  have  not  given  adequate  support  to  creation  and  use  of 
standards;  needless  variations  in  detail  result  in  higher  costs  and  many  service 
complications;  cradle  or  foot-mounted  generator  with  separate  stub  shaft 
favoured. 

Headlights.  Motor-Vehicle  Head-Lamps  and  Road-Lighting,  R.  C.  Gowdy  and 
J.  G.  Balsillie.  Soc.  Automotive  Engrs. — Jl.,  vol.  11,  no.  6,  Dec.  1922,  pp. 
557-560,  3  figs.  Authors  state  that  direct  solution  of  problem  iies  in  modifying 
reflector  so  that  light  is  distributed  properly  at  its  first  reflection  and  lenses 
or  secondary  devices  are  rendered  unnecessary.  Description  of  light-distribu- 
tion experiments;  types  of  reflector  and  amount  of  light-distribution  desirable. 

Power-Weight  Ratio.  Power-Weight  Ratio  of  1923  Cars,  Douglas  Leechman. 
Autocar,  vol.  49,  no.  1413.  Nov.  17,  1922,  pp.  1082-1084.  Need  for  further 
close  and  sympathetic  consideration  of  subject.  Table  giving  cylinder  dimen- 
sions, and  weight  per  cu.  cm.  of  number  of  1923  cars. 

Small  Six-Cylinder.  Small  Six-Cylinder  Cars.  Autocar,  vol.  49,  no.  1414,  Nov. 
24,  1922,  pp.  1113-1118,  14  figs.  Advantages;  induction-pipe  design;  technical 
details;  typical  examples.  Specifications  of  16  six-cylinder  cars  under  3  liters 
capacity. 

Standardization  "i  I'aiits  Reports  of  Divisions  to  Standards  Committee.  Soc. 
Automotive  Engrs.-  .11  .  vol  11,  no.  6,  Dec.  1922,  pp.  529-547,  12  figs.  16 
Division  reports  of  automotive  and  parts  and  materials  Divisions.  "^ 

Suspension.  A  New  Suspension  System.  Automobile  Engr,  vol.  12,  no.  169, 
Nov.  1922,  pp.  343-345,  6  figs.  Describes  Gatti  system,  employing  horizontal 
coil  springs;  no  fixing  between  axle  and  suspension  mechanism. 


■\VI  VI  ION 
Aerial  LiOBTHOUgM      Beacon!  and  Wind  Indicator!  for  Night  living.     Aviation. 

vol    13,  no   21,  \o\    20,  1922,  pp   l  of  U-acon  in 

operation  at  Hampton  Roada  under  su|  .  itics. 

and  ground   wind  indicator  which  is  being  installed   by   Army   Air  Service  at 

Dayton,  I  I] 
Safety      Coefficient    ol   Safety    and   tli.    Future   of    Aviation    (1  •  -nta  dc 

SecuriU  'i   1'Avenii   'I'    I' Aviation.)   Loun>   Blerioi       ieropbile.   vol   30,  nos 

10-20,    pel     1-1".    1!'-'-',    pr>     806-306      Disci  ;.    from 

!•  apeed  and  increasing  difference*  in  altitude. 
Soaking   Kii<;iii      Soaring   Blignl     l.e  vol  a  voile  .   Henri   Uurette      Nature,  no 

2533,  Oct.  21.  1022,  pp    269-263,  9  figs.      Construction  of  wings  of  birds  and 

their  action  in  flight 
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BALANCING 
High-Speed      High-speed  Balancing.    Eng.  Production,  vol.  5,  no.  Ill,  Nov.  16,  1922, 
p.  468,  2  figs.     Efficient  methods. 

BEARINGS 

Babbitted.  How  to  Make  Babbitted  Bearings  That  Will  Last  Long  And  Run 
Cool  and  Smoothly.  Gustav  H.  Radebaugh  Coal  Age,  vol.  22.  no.  21,  Nov. 
23,  1922,  pp.  829-832.  15  figs  Metal  should  be  poured  from  ladle  with  round 
spout  and  all  dampness  should  be  avoided;  how  to  gage  correct  temperature; 
casting  base  and  cap  in  one  operation;  providing  oil  holes  and  grooves. 

Overcoming  Difficulties  in  Babbitt  Bearings,  W.  S.  Standiford.  Can. 
Machy.,  vol.  28,  nos.  16  and  17,  Oct.  19  and  26,  1922.  pp.  26-27,  and  20  and  23. 
Oct.  19:  Discusses  difficulties,  including  coarse  granular  structure,  uneven  wear, 
shrinkage  of  shells,  split  bearings,  bronze  linings,  etc.,  and  remedies.  Oct. 
26:  Selection  of  babbitt  and  maintenance  of  bearings. 

Design  and  Lubrication.  Bearings  and  Bearing  Metals,  Christopher  H.  Bier- 
baum.  Machy.  (NY),  vol.  29,  no.  4,  Dec.  1922,  pp.  298-300,  3  figB.  Sum- 
mary of  practical  conclusions  drawn  from  author's  experience.  Analysis  of 
action  of  journal  in  bearing;  hardening  and  grinding  of  journals.  Chapter 
of  handbook  to  be  published  by  Lunern  Bearing  Co. 

BEARINGS,  BALL 
Roller  and.  Ball  and  Roller  Bearings  in  Metallurgy  (De  l'emploi  des  roulements 
k  billes  et  k  rouleaux  dans  l'industrie  metallurgique),  R.  Lauret.  Outillage. 
vol.  6,  no.  48,  Dec.  2,  1922,  pp.  1609-1611,  8  figs.  Comparison  of  journal, 
ball  and  roller  bearings,  and  advantages  of  latter;  coefficients  of  friction; 
various  applications  of  ball  bearings  in  machine  tools. 

BEARINGS,   ROLLER 
Mill  Motors,  Application  to.  Roller  Bearings  Applied  to  Mill  Motors.  L.  J.  Hess. 
Assn.  Iron  &  Steel  Elec.  Engrs..  vol.  4,  no.   11,  Nov.  1922,  pp.  739-746  and 
(discussion)  747-763,  7  figs.     Author's  experience  with  particular  type  of  roller 
bearings. 

BEARINGS,  THRUST 
Propeller.     Friction  Tests  of  Propeller  Thrust  Bearings.  H.  A.  Stevens  Howarth 
and  Nelson  Ogden.     Am.  Soc.   Nav.  Engrs. — Jl.,  vol.  34,  no.  4,   Nov.   1922, 
pp.  564-578,   11   figs.     Kingsbury  and  horseshoe  types  compared. 

BELT  DRIVE 
Calculations.  Belt  Drive  fEssai  d'une  theorie  du  fonctionnement  des  courroies), 
M.  Auclair.  Society  des  Ingenieurs  Civils  de  France — Mfmoires  et  Compto 
Rendu  des  Travaux,  vol.  75.  no.  7-9,  July-Sept.  1922,  pp.  496-523,  23  figs. 
Discusses  Rankine  and  other  formulas,  coefficient  of  friction,  elasticity  of 
belt,  and  makes  calculations. 

BLASTING 
Liquid-Oxygen.  Practical  Manufacture  and  Use  of  Liquid  Oxygen  Explosive  for 
Breaking  Ore,  A.  D.  Akin.  Eng.  &  Min  Jl -Press,  vol  114.  no.  23,  Dec.  2, 
1922,  pp.  978-980.  Much  of  Real  del  Monte  Co.'s  tonnage  at  Pachuca, 
Mexico,  broken  with  new  explosive  made  on  spot:  Linde  oxygen  process 
employed;  lampblock  carbon  as  absorbent. 

BLAST  FURNACES 

Claire.  New  Claire  Furnace.  George  F.  Tegan.  Iron  Age.  vol.  110.  no.  22.  Nov 
30,  1922,  pp.  1422-1423,  3  figs  Example  of  modern  standard  blast-furnace 
practice,  with  unusual  methods  of  disposing  of  slag. 

Ford  River  Rouge  Plant.  Ford  Principles  and  Practice  at  River  Rouge,  John  H. 
Van  Deventer.  Indus.  Management  i  N.Y .),  vol  64,  no.  8,  Dec.  1922,  pp.  321- 
328,  9  figs.     How  blast-furnace  unit  fits  into  Ford  industrial  chain. 

Magnetic  Ore  in.  Use  of  Magnetic  Ore  in  the  Blast  Furnace.  G.  P.  Pilling.  Am. 
Inst.  Min.  &  Met  Engrs  —Trans .,  no.  1 199-S,  Dec.  1922.  13  pp  ;  also  (abstract) 
in  Min.  &  Metallurgy,  no.  192,  Dec.  1922,  pp.  32-33.  Comment  as  to  design 
and  difficulties  encountered,  with  particular  reference  to  ores  of  Eastern 
Pennsylvania  and  Adirondack  region. 

BOII.EH  FEEDWATER 
Treatment.  Boiler  Feed  Water — As  it  Ought  to  Be — Zero  Soft,  Ernest  Rowe. 
Blast  Furnace  &  Steel  Plant,  vol.  10.  no.  12.  Dec  1922.  pp.  647-648,  2  figs. 
Permutit  zeolite  water-softening  system,  installed  as  auxiliary  to  feedwater 
system  at  plant  of  Curtice  &  Co.,  Bergen,  N.  V..  is  said  to  have  overcome 
all  troubles  due  to  boiler  water. 

Getting  Rid  of  Boiler  Scale.  Ernest  M.  Rowe.  Rrick  *  Clay  Rec.  vol. 
61,  no.  11.  Nov.  28,  1922,  pp  797-798,  -  figs  Describes  Permutit  system 
of  water  softening:  saves  6  to  30  per  cent  in  fuel. 

The  Chemical  Treatment  of  Feed  Water  1'ower,  vol.  56,  no.  25,  Dec 
19,  1922,  pp.  984-986,  2  figs  Explains  meaning  of  hardness  and  shows  how 
it  may  be  eliminated  by  "lime-and-soda"  treatment. 


BOILER    FIRING 
Sec  Pulreriicti  Coal.  Boiler  Firing. 
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BOILER  OPERATION 
Efficiency.     Practical  Operation  of  Steam  Generation  (La  pratique  de  la  conduite 
des  g£n£rateurs   de   vapeur),    Henri   Itier.     Revue   Industrielle,   vol.   52,   no. 
13,  Nov.  1922,  pp.  454-457.     Choice  of  fuel;  combustion;  natural  and  forced 
draft;  heat  transmission;  feed  water;  etc. 

BOILER  PLANTS 
Lignite-Burning.  Power  Plant  of  the  Provincial  Hospital,  Weyburn,  Sask.,  Canada. 
Power,  vol.  56,  no.  25,  Dec.  19,  1922,  pp.  966-968,  3  figs.  Plant  about  30  mi. 
from  lignite  coal  fields  burns  this  fuel  on  chain-grate  stokers  under  water-tube 
boiler;  main  units,  vertical  high-speed  engines  with  direct-connected  generator 
and  exciter. 

BOILER  TUBES 
Slag  Formation.  An  Investigation  and  Discussion  of  Slag  Formation  on  Boiler 
Tubes,  Harry  H.  Bates.  Blast  Furnace  &  Steel  Plant,  vol.  10,  no.  12,  Dec. 
1922,  pp.  642-646,  7  figs.  Conclusions  arrived  at  after  extensive  tests;  boiler 
operation  and  methods  of  preventing  slag  formation  on  boiler  tubes.  See 
also  Southern  Engr.,  vol.  38,  no.  4,  Dec.  1922,  pp.  53-57,  6  figs. 

BOILERS 

Code,  A.S.M.E.  Second  Revision  of  A.S.M.E.  Boiler  Code,  1922.  Mech.  Eng., 
vol.  44,  no.  12,  Dec.  1922,  pp.  850-857,  5  figs.  Revisions  which  have  met 
approval  of  Boiler  Code  Committee. 

Heat-Balance  Calculation.  What  Is  a  Heat  Balance  and  How  Is  It  Calculated? 
Power  Plant  Eng  ,  vol.  26,  no.  23,  Dec.  1,  1922,  pp.  1162-1165.  J.  R.  Darnell 
points  to  inaccuracies  of  method  of  calculating  described  by  A.  W.  Binns, 
whose  reply  gives  authorities  for  formulas  and  constants. 

Seams,  Crushing  Strength.  Determining  the  Crushing  Strength  of  Boiler  Seams, 
Thomas  H.  Walker.  Boiler  Maker,  vol.  22,  no.  11,  Nov.  1922,  pp.  312-314, 
3  figs.  Results  of  tests  indicate  proportions  for  lap  seams  subjected  to  double 
shear  loads. 

BORING  TOOLS 
Diamond.     Details  of  Diamond  Boring  Tools,  G.  T.  Linting.     Am.  Mach.,  vol.  57, 
no.  25,  Dec.  21,  1922,  pp.  949-950,  2  figs.     Recommended  sizes  of  boring  bar; 
angle  for  setting  tools;  methods  of  sharpening;  kind  of  diamonds  and  how 
they  are  inserted  in  tools. 

BRIDGE  PIERS 
Design.     Delaware   River  Bridge  Piers.     Pub.   Works,  vol.  53,  no.  9,   Nov.   1922, 
pp.  211-217,  7  figs.     Design  of  river  piers  and  their  pneumatic  caissons  for 
bridge  between  Philadelphia  and  Camden:  longest  suspended  span  yet  con- 
structed. 

BRIDGES,  CONCRETE 

Continuous-Truss.  Concrete  Continuous-Truss  Bridge  Without  Diagonals.  Eng. 
News-Rec,  vol.  89,  no.  22,  Nov.  30,  1922,  p.  926,  3  figs.  French  structure, 
135H  ft-  long,  has  steel  X-frames  in  posts  and  gussets  instead  of  usual  diagonal 
members. 

Erection  Around  Old  Bridge.  Building  Concrete  Bridge  Around  An  Old  Steel 
Bridge,  Searcy  B.  Black.  Eng.  News-Rec,  vol.  89,  no.  21,  Nov.  23,  1922, 
pp.  870-872,  5  figs.  Old  piers  utilized  and  new  ones  placed  midway  of  old 
spans  in  bridge  across  Chattahoochee  River  in  Georgia;  steel  trusses  in  service 
during  construction. 

BRIDGES,   HIGHWAY 

Reconstruction.  Broughdale  Provincial  Highway  Bridge,  London  (Ont.),  A.  B. 
Crealock.  Can.  Engr.,  vol.  43,  no.  22,  Nov.  28,  1922,  pp.  569-571,  8  figs. 
Pratt  truss  type  bridge  over  Thames  river;  length  194  ft.  centre  to  centre  of 
bearings;  standard  U-type  concrete  abutments;  reinforced-concrete  deck; 
longest  single   span   in   Ontario   Provincial   Highway   system. 

Steel.  Steel  Highway  Bridge  Over  the  Batiscan  River  (Canada),  F.  B.  Painchaud. 
Can.  Engr.,  vol.  43,  no.  20,  Nov.  14,  1922,  pp.  530,  6  figs.  Replaces  old  wooden 
structure;  three  Pratt  spans  on  concrete  piers  and  abutments;  total  length 
1.015  ft.  including  approaches;  cofferdams  of  steel  sheet  piling;  concrete 
mixtures. 

BRIDGES,  RAILWAY 
Arch.     Philadelphia    &    Reading    Builds    46-Arch    Bridge,    Charles    H     Hitchcock. 
Ry.   Age,  vol.  73,  no.  23,   Dec.  2,   1922.  pp.   1035-1038,  5  figs.     Steel  centres 
shifted    by    floating   adjustable   traveler   at   Susquehanna    River   crossing   at 
Harrisburg,  Pa. 

RlCONBTBUCTTON.  Steel  and  Wrought-Iron  Trusses  Efficiently  Combined  in  Railway 
Bridge  Reconstruction,  Eng.  News-Rec,  vol.  89,  no.  23,  Dec.  7,  1922,  pp. 
973-978,  7  figs.  Thirty-four-year-old  Newburyport  bridge  strengthened 
from  E20  to  1055  capacity  by  adding  two  steel  trusses  in  such  manner  as  to 
develop  full  strength  of  both  materials.  Work  carried  on  while  traffic  over 
bridge  was  maintained, 

.Stress  under   Moving  Load.     The  Suldbach   Bridge  Tests.     Ry.  Engr.,  vol.  43, 

no.  515,  Dec.  1922,  pp.  467^471,  12  figs.     Preliminary  consideration  of  tests 

made   of  effect  of   moving  load  passing  over  railway  bridge  in   Switzerland. 

Is  included    -  ol  strains  and  deflection  and  inclination 

of  various  parts  of  structure  under  load  of  27,400  lb.  on  each  wheel. 

BRIDGES,  STEEL 
Protection  from  Locomotive  Blast  Protecting  Steel  Bridges  from  Locomotive 
Blast.  Eng.  Newa-Ree,  vol.  89,  no,  23,  Dee  7,  1922,  pp.  968-969,  4  figs. 
Protection  of  underside  of  steel  bridges  exposed  to  blast,  smoke  and  gases 
from  locomotives;  examination  of  gunitc  and  reinforced-concrete  casing  of 
floor  system  of  railway  and  street  bridges  in  Chicago. 

BRIDGES,  si  SPENSION 
Mima,  The  Design  of  Light  Suspension  Bridges,  C  H  McL.  Burns.  Coal  Industry, 
vol.  8,  no  11,  Nov.  1922,  pp.  477-482,  H  figs  Practical  and  theoretical  con- 
ditions governing  construction  of  light  suspension  bridges  for  transporting 
product  of  mine  to  railway  or  other  point  of  disposal  when  mine  does  not 
warrant  construction  of  standard  gage  bridge  or  trestle  to  bring  railway  across 
river  or  valley  to  mine  opening 
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CABLES,  ELECTRIC 
Corrosion  of  Lead  Sheaths.  The  Corrosion  of  the  Lead  Sheaths  of  Cables  by 
Water  Seeping  Through  Concrete,  George  C.  Bunker.  Worcester  Polytechnic 
Inst.— Jl.,  vol.  26,  no.  1,  Nov.  1922,  pp.  12-21,  4  figs.  Discusses  breakdowns 
of  control  cables  on  Locks  of  Panama  Canal  and  experiments  carried  out 
to  prove  that  water  would  attack  lead  and  to  measure  rate  of  erosion  of  lead 
by  water  dripping  through  duct  lines,  calling  attention  to  damages  liable  to 
result  to  unprotected  cables  installed  in  damp  locations  in  concrete-covered 
duct  lines. 

CABLEWAYS 

Construction.  Cableways  (Ueber  die  Bedeutung  der  Drahtseilbahnen),  Krause. 
Glasers  Annalen,  vol.  91,  no.  8,  Oct.  15,  1922,  pp.  121-125,  10  figs.  Application 
for  transportation  of  freight  generally,  loading  of  ships,  ore  handling,  conveying 
passengers,   conveying  in   workshops;   examples  in   various  countries. 

Coal  Mines.  The  Aerial  Wire  Ropeway  at  Trimdon  Grange  Colliery,  R.  S.  Tate. 
Instn.  Min.  Engrs. — Trans.,  vol.  64,  part  1,  Oct.  1922,  pp.  30-44  and  (discussion) 
44-46,  11  figs.  Bi-cable  ropeway,  1040  ft.  long  with  carrying  capacity  of  40 
tons  per  hr. 

Types.  Various  Systems  of  Aerial  Cableways  (Sui  diversi  sistemi  di  Ferrovie  aeree). 
Rivista  Tecnica  della  Svizzera  Italiana,  vol.  11,  no.  10,  Oct.  1922,  pp.  110-112. 
Compares  three-cable  and  one-cable  systems  for  aerial  conveying,  their  opera- 
tion, cost  and  upkeep. 

CAMS 
Uses.     Methods  of  Machine  Tool  Design,  A.  L.  DeLeeuw.     Am.  Mach.,  vol.  57, 
no.  25,  Dec.  21,  1922,  pp.  963-967,  4  figs.     Principal  uses  of  cams;  cams  for 
holding  and  clamping  devices,  and  as  feed  rate  variators;  contour  milling. 

CANALS 
Locks.  Construction  Methods  and  Plant  on  the  Marseilles  Lock.  Eng.  News-Rec, 
vol.  89,  no.  23,  Dec.  7,  1922,  pp.  962-965,  6  figs.  Construction  problems  in 
building  lock  of  new  Illinois  waterway  near  Lockport,  111.  River  between 
mixer  and  lock  crossed  by  cableway,  movable  bridge  and  ferry  boats;  excava- 
tion kept  just  ahead  of  concrete  to  avoid  disintegration  of  shale  foundation. 

CAR  WHEELS 
Chilled-Iron.     A  Call  for  Better  Chilled  Cast  Iron  Wheels,  P.  H.  Griffin.     Iron 
Age,  vol.  110,  no.  22,  Nov.  30,  1922,  pp.  1419-1420.     Problem  presented  by 
failures  in  service  is  said  to  be  not  in  difficulty  of  making  wheels,  but  in  existing 
replacement  practice. 

CARBURETORS 

Orifices.  Research  on  Small  Drilled  Orifices,  W.  S.  von  Bernuth.  Automotive 
Manufacturer,  vol.  64,  no.  8,  Nov.  1922,  pp.  7-8,  4  figs.  With  special  reference 
to  extremely  small  holes  needed  in  carburetors  and  vaporizing  devices — 
being  part  of  work  conducted  by  Purdue  Eng.  Experiment  Station;  special 
apparatus  designed  for  testing. 

CARS,  FREIGHT 
Container.  Container  Car  Freight  Service  on  the  New  York  Central,  F.  S.  Galla- 
gher. Ry.  &  Locomotive  Eng.,  vol.  35,  no.  12,  Dec.  1922,  pp.  315-317,  2  figs. 
Description  of  operations  and  savings  effected  with  new  container  system  of 
handling  less-than-carload  freight.  Abstract  of  paper  read  before  Soc  Ter- 
minal Engrs. 

CARS,  REFRIGERATOR 
Mechanically  Cooled.     Mechanically  Cooled  Railway  Cars  (Maschinell  gehiihlte 
Eisenbahnwagen),    M.    Hirsch.     Zeit.    fiir   die   gesamte    Kalte-Industrie,    vol. 
29,  no.  10,  Oct.  1922,  pp.  183-189,  5  figs.     Describes  a  few  typical  examples 
and  discusses  desiderata  for  design  of  such  cars. 

CAST  IRON 
Growth  and  Deterioration.  Growth  and  Deterioration  of  Grey  Cast  Irons  under 
Repeated  Heatings,  Thos.  E.  Hull.  Foundry  Trade  Jl.,  vol.  26,  no.  326, 
Nov.  16,  1922,  pp.  412-414.  Constitutional,  chemical  and  physical  properties 
of  normal  gray  cast  iron;  effect  of  phosphorus;  Outerbridge's  experiments; 
Moissan's  conclusions;  influences  of  gases  on  growth. 

CENTRAL   STATIONS 

Steam-Engineering  Problems.  Steam  Engineering  Practice  in  Modern  Central 
Stations,  T.  E.  Keating.  Elcc.  Jl.,  vol.  19,  no  12,  Dec  1922,  pp.  490-496. 
Thermal  and  operating  problems  at  present  under  consideration  by  central- 
station  engineers,  and  their  influence  on  economic  generation  of  power  in 
modern  steam  stations. 

Superpower.  Superpower  Study  in  Pittsburgh  District,  William  W.  Handv  Elec 
World,  vol.  80,  no.  24,  Dec.  9,  1922,  pp.  1263-1267,  1  fig.  Selection  of  t\n,  and 
location  of  generating  stations;  economies  of  bulk-power  production  nil 
distribution;  comparative  data  and  solutions  of  problems  encountered  in 
course  of  investigation. 

CENTRAL    STATIONS 

Changing  from  D.C.  to  A.C.     Commercial  Aspects  of  "Change-Overs",  I'   S    Root. 

Elec.  World,  vol.  20,  no.  23,   Dec.  2,   1922,  pp.   1213-1214.      Repl ment  of 

D.C. with  A.C. equipment  should  lie  thoroughly  planned  and  carefully  executed 
to  minimize  cost  and  avoid  misunderstandings  with  customers. 

CENTRIFUGALS 
Steam-Turbine    Driven.     Steam   Turbine    Driven    Centrifugals.     Int     Sugar   .11 
vol.  24,  no.  287,  Nov.  1922,  pp.  r,9r,-.r>9S,  3  figs.     Terry  vertical  turbine  attached 
to  Cresson-Morris  centrifugal  handles  final  speeds  of  720  to  1150  r  p  m 

CHLORINE 
Bleach    Liquors   from    Liquid.     The    Mathieson    System    for    Preparing    Bleaoh 

Liquors  from  Liquid  Chlorine,  J.  H.  MacMahon  Taper  Mill,  vol  if,,  no 
47,  Dec  2,  1922,  pp.  6-14,  16  and  (Discussion)  16  and  17,  3  figs.  Principles 
and  advantages  of  system. 
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CHROME  \l<  Ml    BT1  II 
aiki-i  vm    siihi-      Manufacture  ..t    Uloj    si,,  I  f.jr    Urplane  Bbafts,   I-    Kothnj 

Chem   •<■  Mel    Em.,  vol   27   no  21,  No>    22, 1922,  pp   102 24    Experimi 

,,i   i  ,.  i.,  i  chromium  Bteel  in  basic  Heroull  furnace;  t<>  produce 

airplane  shafting  with  no  trace  ,,f  transverse  structure,  it  is  necessary  to  um 
vers   good  r;i»  material  and  refine  with  tw>  oxidising  slags  aa  well  ai  with 
[i    ilag      rranalated  from  Stahl  u    Bison,  Jan    8  ana  May  20,  1920 

CHICKS 

\li  i  i! -snM'ih.      New  Multi-Spindle  Chucking  Machine  for  Automatic  Production, 

P    M     1 1 <-r<  1 1       Automotive  Industries,   vol     17,  no    22.   No\     80,   1922,  pp 

1074-107t),  I  in.-     Six-spindle  model  designed  l>v  Baird  Machine  Co  .  adapted 

to  pieces  up  to  6  in,  in  diam   and  6  in   in  length;  equipped  with  8  tool  slides 

CIRCUIT  BREAKERS 

(in  (ill  Circuit  Breaker  Tests.  Am.  but,  Eler.  Engrs. — Jl.,  vol.  41,  no.  12,  Dec. 
11122,  pp  99IMr!l7.  1  figs  Discussion  of  following  papers:  Discussion  on 
Baltimore  Oil  Circuit  Breaker,  M  I.ouis  and  A.  F  Bang;  't'csts  on  General 
Electric  Oil  Circuit  Breakers  at  Baltimore,  J  I).  Milliard;  Tests  on  Westing- 
houae  oil  Circuit    Mreakers  at   Baltimore,   J.   B.   MacNeill. 

COAL 

Carbonization,  Low  Temperature.  Low-Temperature  Carnobization  and  the 
Economics  of  Manufacture,  George  Evetts.  Gas  Jl.,  vol.  1C0,  no.  3105, 
Nov  to,  1922,  pp  427-428.  Criticism  of  figures  and  comments  on  principles 
involved  in  article  by  Walter  Chancy  in  same  journal,  (Nov.  8). 

S  (»  ei .ing  and  Analysis.  Sampling  and  Analyzing  Coal,  Joseph  R.  Darnell.  Power, 
vol.  56,  no.  23,  Dec.  5,  1922,  pp.  887-888.  Correct  method  of  sampling; 
figuring  ultimate  analysis  from  proximate;  estimating  hydrogen  from  volatile 
combustible  matter;  estimating  total  carbon  from  fixed  carbon  and  volatile 
combustible  matter. 

COAL  HANDLING 

Plants.  Handling  Plant  of  the  Super  Power  Station  at  Golpa,  George  F  Zimmer. 
Indus.  Management  (Lond.),  vol.  8,  no.  9.  Nov.  16,  1922,  pp.  291-290,  14  figs. 
Account  of  handling  plant  for  lignite  from  natural  deposit  to  boilers. 

COKE 
Stricture.  The  Structure  of  Coke;  Its  Origin  and  Development,  George  Beilby. 
Soc.  Chem.  Industry— Jl.,  vol.  41,  no.  21,  Nov.  15,  1922,  pp.  341T-347T, 
17  figs.  Results  of  experimental  observations  carried  out  on  average  samples 
taken  from  bulk  deliveries  of  different  coals  received  at  H.M.  Fuel  Research 
Station.     Study  of  microstructure  of  coke  and  charcoal.     Photomicrographs. 

COKE-OVEN  GAS 
Open-Hearth    Furnaces.     Coke-Oven    Gas    for    Open-Hearth    Furnaces. 
Iron  &  Coal  Trades  Rev.,  vol.  105,  no.  2856.  Nov.  24,  1922,  p.  775.     Results 
of    laboratory   experiments   at   Usines   Saint   Jacques.     Review   of   paper   by 
Jean  Dupuis  before  Congress  at  Li£ge. 

Coke  Oven  Gas  in  Open-Hearth  Furnaces,  Jean  Dupuis.  Iron  Age, 
vol.  110,  no.  24,  Dee.  14,  1922,  pp.  1561-1562.  French  discussion  of  various 
methods  of  using  gas;  effect  of  heating;  use  of  mixed  gases.  Translated  from 
Revue  de  Metallurgie,  Oct.   1922. 

COKE   OVENS 
By-Product.     Modern    By-Product   Coking,    Joseph    Becker.     Gas   Age-Rec,   vol. 

50,  no.  20,  Nov.  11,  1922,  pp.  653-656  and  671-675,  18  figs.     European  practice; 

reasons  for  superior  American  results;  new  ovens  tried  out  by  Koppers  Co. 

at  plant  of  Chicago  By-Product  Co.     Paper  read  before  Eastern  States  Blast 

Furnace   &  Coke  Oven  Assn.     See  also  Coal  Industry,  vol.  8,  no.   11,   Nov. 

1922,  pp    489-494,  12  figs. 
I'i  suing  Series.     Bv-Product  Coke  Oven  Operation  "10"  Pushing  Series.  A.  Coe. 

Blast   Furnace   &  Steel  Plant,  vol.   10,  no.   12,  Dec.   1922,  pp.  619-622.  5  figs 

Uniformity  of  products  depends  upon  correct  series.      Consideration  of  "10" 

pushing    series;    diagrammatical    demonstration. 

COLD  STORAGE 
Plants.  Bucyrus  Ice  and  Cold-Storage  Plant.  Southern  Engr.,  vol.  38,  no  4, 
Dec  11122,  pp  35-37,  fi  figs.  By  installation  of  a  150-hp.  Diesel  engine  and  a 
220-volt,  three-phase,  (10-cycle  direct-connected  generator,  in  plant  at  Bucyrus, 
Ohio,  operating  cost  was  reduced  from  average  of  $42  per  day  to  $17.15;  saving 
over  purchased  power. 

COMPRESSED  AIR 
Applications.     Some    Modern   Applications   of    Compressed    Air,    F.    A.    McLean. 
Can.   Engr.,   vol.   43.   no.   20,    Nov.    14,   1922,   pp.   539-541,   5   figs.     Relative 
merits   of   pneumatic  versus   hand   calking   and   ramming,   pneumatic   hoists 
and  use  of  air  tools  in  connection  with  installation  of  service  pipes. 

CONCRETE 

Ai.k  \u  ACTION.  Durability  of  Concrete  in  Alkali  Soils,  G.  M.  Williams.  Can. 
Engr.,  vol  43,  no  20,  Nov.  14,  1922,  pp.  533-534.  Field  and  chemical  investiga- 
tions anil  conclusions  arrived  at. 

Mixing.  Promoting  the  Art  of  Making  Good  Concrete,  D.  A.  Tomlinson.  Ry. 
Maintenance  Engr.,  vol.  18,  no.  10,  Oct.  1922,  pp.  349-351,  6  figs.  Practical 
summary  of  approved  practices  as  determined  by  exhaustive  investigation. 

CONCKKTi;  CoNSTHUCTION,  REINFORCED 
Marine  Structures.  Reinforced  Concrete  Piers  and  Marine  Borers,  Noble  W. 
Twelvetrees.  Can.  Engr..  vol  43,  no.  22.  Nov.  28,  1922,  pp.  574-576.  Develop- 
in,  ill  in  use  ,if  concrete  for  marine  works;  application  in  construction  of  wharves 
and  piers,  jetties,  dock  extensions,  groynes,  sea  walls,  etc.,  construction  methods 
employed.     (Abstract.)     Paper  read  before  Concrete  Inst. 

CONCRE1  [NG 

Canal  Lining  Lining  Queenstoii-Chippnwa  Power  Canal,  Roderick  B.  Young. 
Concrete,  vol.  21,  no  6,  Nov  11I22,  pp  111-143,  7  figs.  Operations  in  lining 
hydraulic  canal,  for  which  over  54 0,000  sq.  yd.  of  concrete  lining  were  required 


CONDEN8ER8,  81  I.AM 
I.ow.kis   wi.  Navt-Ttw       I'-'  "'  Main  Condensers  '.I  Battleships  Tennessee  and 
Man  land,  Joseph  H    Lincoln  and  (i    A    Van  Denburgh,  Jr      Am    Boe    Nav 
Engn     Jl.,  vol   3i.  no    I.Nov    1922,  po  579-691.  6  ftp      Reaulte  of  testa  of 

l.ovi-kin    and     Navv-t  \  pi-    <ou, lender-    shows    that     coling    surface    of    former 

is  from  15  to  •'!■"<  per  cent  more  efficient;  air-cooling  arrangements  are  equally 
effect i \ i 
Si  in  a'i       Surface  Condensers,  Charles   I.    Hubbard       Southern   Engr  .   vol    3H,   no 
I,  !),<'    1H22,  pp    44-48,   13  furs       Advantages  for  certain  kinds  of  work;  types 
of  condensers,  computing  tube  or  cooling  surface 

CONNECTING   RODS 

Fobobd  Am  mim  m  vs.  Steel.     Forged  Aluminum  vs    Steel  for  Connecting  Rods. 

Laurence  II    Pomeroy,      Automotive  Industries,  vol.  47.  no    20.  Nov    16,  1922, 

pp  978-980.     Author  claims  reduction  in  weight,  obtained  by  use  of  aluminum, 

results  in  reduced  inertia  and  reduced  bearing  pressures;  smaller  bearings  can 

be  used  or  engines  can  be  run  at  higher  speeds 
Machining       Making  Wills  Sainte  Claire  Connecting-rods.  Fred    R    Daniels     Machv 

(N.Y.),  vol.  29,  nos.  3  and  4,  Nov    and  Dec    l'J22.  pp    196-200,  and  293-297. 

20  figs.     Methods  employed  in  plant  of  Taft-Pierce  Mfg    Co.,  Woonsocket. 

R.I.,  for  machining  high-grade  automobile  connecting  rods. 

CONTRACTS 

Standard  Forms.  Canadian  Contractors  now  Have  Standard  Form  of  Contract 
Contract  Ree.,  vol.  33.  no.  46.  Nov.  15,  1922.  pp.  1099-1104.  Contract  form, 
including  set  of  general  conditions,  developed  by  Assn.  of  Can.  Bldg.  A  Constr. 
Industries. 

COST  ACCOUNTING 
Construction  Work.     Cost  Accounting  for  Construction   Work,  W.   N.   Connor 
Eng.  &  Contracting  (Buildings),  vol.  58,  no.  1,  Oct.  25,  1922,  pp.  27-31.   System 
employed   by   Aberthaw   Constr.    Co ,    Boston.     Paper   presented   at   Constr. 
Industries  Conference,  Hamilton,  Ont. 

CONVERTERS 
Operation.  Converter  Produces  Better  Steel.  Ralph  Burke  Iron  Trade  Rev., 
vol.  71,  no.  23,  Dec.  7,  1922,  pp.  1555-1556  and  1563.  Attention  to  melting 
and  blowing  adds  to  quality  of  metal;  cupola  operations  different  from  those 
in  gray-iron  melting;  ferromanganese  and  ferrosilicon  principal  deoxidizers; 
aluminum  not  essential. 

CONVEYORS 

Workshop.  Methods  of  Conveying  in  the  Workshop  Machy.  (Lond.),  vol.  21, 
nos.  525,  526  and  527,  Oct.  19,  26  and  Nov.  2,  1922,  pp  67-72.  97-102  and  129- 
134,  21  figs.  Oct.  19:  Handling  work  between  machining  operations;  gravity 
roller  conveyors;  progressive  or  truck  jigs:  conveyors  for  moving  materials 
vertically;  conveyor  belts  and  platforms.  Oct.  26:  Conveyors  and  auxiliary 
equipment  used  in  number  of  up-to-date  factories.  Nov.  2:  Automatic  wash- 
ing machine;  power-driven  conveyors  for  engine  assembly;  hand-operated  con- 
veyors for  gear-box  and  rear-axle  assembly;  travelling  platform  for  chassis 
assembly. 

COPPER 

Castings.  Copper  Castings  for  Electrical  Purposes.  Francis  W.  Rowe.  Metal 
Industry  (Lond),  vol.  21,  no.  19.  Nov.  10,  1922,  pp.  433-434.  5  figs.  Con- 
ductivity of  copper  and  effect  of  impurities  on  its  conductivity;  results  of 
silicon  copper. 

CORROSION 

Pipes  and  Cables.  Rules  Concerning  Protective  Measures  for  Diminishing  Corrosion 
of  Pipes  and  Cables  Due  to  Ground  Currents  of  Electric  Railways  (Leitsatze 
betreffend  Schutzmassnahmen  zur  Yermiiiderung  der  Korrosion  an  Rohren 
und  Kabeln  durch  Erdstrome  elektrischer  Bahnen).  Schweiz.  Elektro- 
technischer  Verein  Bui  ,  vol.  13.  no.  11,  Nov.  1H22.  pp.  485-489.  Decision 
of  joint  commission  of  Swiss  Assn.  of  Gas  <fc  Hydraulic  Engrs.,  Assn.  Swiss 
Secondary  Railways,  and  Swiss  Assn.  Elec  Engrs.  See  also  Examples  of 
Application   of   Rules,   by   H.    F.   Zangger.   pp.   490-503,   8   figs. 

Prevention.  Corrosion — Apparatus  to  Prevent  It.  Power,  vol.  56,  no.  17,  Oct. 
24,  1922,  pp.  645-648,  6  figs.  Types  of  apparatus  for  preventing  corrosion 
used  in  United  States.  In  every  case  object  is  accomplished  by  removing 
dissolved  oxygen  either  with  or  without  other  gases. 

CRANES 

Breakdown.  40-Ton  Breakdown  Crane  for  Jamaica  Engineer,  vol.  134,  no.  3494. 
Dec.  8,  1922,  p  (516,  2  figs.  Special  features  of  crane  built  bv  Cowans,  Shel- 
don &  Co., Ltd. .Carlisle. 

CRANKSHAFTS 

Power-Press.  Designing  Power  Press  Crankshafts.  P  A  Friedell  Machy  (NY  i. 
vol.  29,  no.  4.  Dec.  1922,  pp.  284-286,  1  ti«s  Method  for  calculating  strength 
of  crankshafts  and  eccentric  shafts  used  by  writer  and  found  to  be  very  reliable. 

CYLINDERS 
Machining  and  Lapping  Holes.  Machining  and  Lapping  Very  Deep  Holes, 
John  B.  Rose  Mcch.  Eng  ,  vol  44.  no.  12,  Dec  1(122.  pp.  807-812,  17  figs. 
Shop  operations  in  forming  of  very  accurate  and  highly  finished  cylindrical 
holes;  drilling,  boring,  reaming  and  lapping  operations,  with  especial  em- 
phasis on  lapping.      (Abridged.) 


D 


DAMS 

Arch       Arch    Dam   Temperature   Changes  and    Deflection    Measurements,    Fred.   A. 

Noetlli.      Eng    News-Kec  .  vol    Ml,  no    22.   Nov    30.   1922.  pp.  930-932.  5  figs. 

Suggested    method    of    experimentation    with    full-size    structures    which    may 

give  information  useful  in  design, 
Concrete,  Floating.     Floating  Concrete  Dam  Built  on  the  Gila  River,  C,  J,  Hlan- 

chard,     Eng.  News-Rec  .  vol    89,  no    20,  Nov.  16,  1922,  pp.  824-828,  8  figs. 

Porous  foundations  require  spread   footings  for  low    diversion  dam;  built   b) 

Indian  Service  under  force  account    spi  cial  construction  details  to  avoid  floods. 
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Core-Wall.     The  Deep  Core-Wall  of  the  Wanaque  Dam,  Arthur  H.  Pratt.     N.E. 

Water  Works  Assn.— .11.,  vol.  3G,  no.  3,  Sept.  1922,  pp.  457-466,  10  figs.   Method 

adopted  for  constructing  core  wall  was  to  drive  two  walls  of  steel  sheet  piling 

across  valley,  excavate  between  them,  meanwhile  bracing  steel  sheeting  with 

timber,  and  then  filling  trench  with  concrete. 
Masonry.     Construction  of  Masonry  Dams  (Construccion  de  presas  de  Albanileria), 

Edward  Wegmann.     Ingenieria  Internacional,  vol.  8,  no.   6,   Dec.   1922,  pp. 

303-308,  7  figs.     Historic  review  of  developments;  discusses  formula  of  Ran- 

kine  and  others  and  their  application. 

DIESEL  ENGINES 

Central-Station.  Marine  Diesel  Engine  Builder  Enters  Stationary  Power-Plant 
Field.  Power,  vol.  56,  no.  22,  Nov.  28,  1922,  pp.  838:839,  4  figs.  Builds 
600-hp.  stationary  Diesel,  equipped  with  special  governing  device,  extended 
shaft  and  outboard  bearing  to  meet  requirements  of  industrial  or  electric 
power  plants. 

Marine.  Buffalo  Builder  Enters  Diesel  Field.  Mar.  Rev.,  vol.  52,  no.  12,  Dee.  1922, 
pp.  490-491,  3  figs.  New  Marine  Diesel  engines  built  by  H.  G.  Trout  Co. 
for  smaller  sizes  of  boats. 

Testing  a  1000  Shaft  Hp.  Marine  Oil  Engine.  Motorship,  vol.  7,  nos. 
9,  10  and  12.  Sept.,  Oct.  and  Dec.  1922,  pp.  693,  772-773  and  938-939,  7  figs. 
Account  of  tests  carried  out  by  Cammell  Laird  &  Co.  in  order  to  obtain  data 
on  (1)  endurance  and  reliability  of  engine;  (2)  fuel  consumption  and  therrno- 
dynamic  conditions  in  engine  under  varying  conditions;  (3)  ability  of  engine 
to  operate  under  conditions  usually  found  in  tropical  seas;  and  (4)  ability  of 
engine  to  operate  successfully  on  ordinary  boiler-fuel  oils.  See  also  Engineer, 
vol.  134,  no.  3476,  Aug.  11,  1922,  pp.  140-142,  4  figs. 

Solid-Injection.  Using  Tar  Oil  in  Solid  Injection  Engines,  H.  F.  Shepherd.  Power, 
vol.  56,  no.  24,  Dec.  12,  1922,  p.  939,  2  figs.  Details  of  Crossley  cold  starting 
airless  injection  engine  fitted  for  burning  tar  oils. 

Stephen-Sulzer.  The  Stephen  Sulzer  Two-Cycle  Marine  Diesel  Engine.  Mar. 
Engr.  &  Naval  Architect,  vol.  45,  no.  542,  Nov.  1922,  pp.  423-425  and  436, 
4  figs,  partly  on  p.  422.  Constructional  features  of  4-cy tinder  marine  engine; 
two  400-b.hp.  auxiliary  generating  engines;  particulars  of  seven  days'  shop 
trials. 

DISTILLATION 

Distilled  Water.  An  Improved  Still  for  Producing  Pure  Water,  Charles  A.  Kraus 
and  Wilbur  B.  Dexter.  Am.  Chem.  Soc.  Jl.,  vol.  44,  no.  11,  Nov.  1922,  pp. 
268-2471, 1  fig.  Describesexperimentsin which waterhavingspecif  ieconductance 
of  0.12  x  10-6  is  obtained  by  direct  distillation  of  ordinary  distilled  water  from 
an  alkaline  permanganat  solution.  Describes  simple  form  of  still,  principle 
of  operation  of  which  depends  on  fractional  condensation. 

DRAWINGS 
Tool  Parts.     Part  Drawings  and  Organization,   Fred.   Hermon.      Machy.   (Lond.), 
vol.  21,  no.  529,  Nov.  16,  1922,  pp.  198-199,  3  figs.     Description  of  well-organ- 
ized part  system,  with  notes  on  laying  out  of  part  drawings  in  concise  and 
easily  readable  form. 

DREDGES 
SEAGOING.     New   U.  S.   Army   Dredges  to   Be   Completely   Electrified.     Mar.   Eng., 
vol.  27,  no.  12,  Dec.  1922,  pp.  781-782,  1  fig.     Power  for  propulsion,  dredging 
and  auxiliary  purposes  on   U.  S.   hopper  dredges  provided  by  three   1000-hp. 
Diesel-electric  generator  sets. 

DROP   FORGING. 
1'i.ants.     An    American   Drop    Forging   Plant.     Eng.    Production,    vol.    5,    no.    112, 
Nov.  23,  1922,  pp.  492-497,  18  figs.     Works  and  methods  employed  by  J.  H. 
Williams  &  Co.,  Brooklyn. 

DURALUMIN 

AUTOMOTIVE  APPLICATIONS.  Duralumin,  R.  W.  Daniels.  Soc.  Automotive  Engrs. — 
.11.,  vol  11,  no  6,  Dec.  1922,  pp  477-480  and  490.  History  and  general 
description  of  duralumin;  Navy  specification  of  its  physical  properties  as 
drawn  by  Naval  Aircraft  Factory;  manufacture;  physical  properties  for  an- 
nealed, heat-treated  and  hard-rolled  duralumin  and  possible  automotive 
applications,  including  worm-wheels,  bearings,  gears,  connecting  rods,  rims 
and  wheel  parts  and  chassis  and  body  trimming.  Includes  report  of  research 
department  of  Fifth  Ave  Coach  Co.  on  results  of  test  made  on  duralumin  worm- 
wheels, 

PROPERTIES.  Duralumin  -Its  Properties  and  Commercial  Possibilities,  William  B. 
stout  Am  Soc-  for  Steel  Treating  -Trans .,  vol.  3,  no.  2,  Nov.  1922,  pp. 
226-230  Composition  and  physical  properties;  some  of  its  drawbacks,  which 
must  be  overcome. 


E 


EDUCATION,  ENGINEERING 

C'o-oi'erativi  Co-operative  Engineering  Education,  K.  C.  Matheson.  Engrs.  & 
Eng  .  vol  3<i,  no  1 1 .  Nov  1922,  pp.  384-385.  Plant  is  for  two  men  to  enroll 
together,  one  for  student  working  for  stated  period  in  shop  or  factory,  his 
partner,  in  meantime,  assuming  his  studies  in  college;  at  end  of  period,  they 
alternate       Plan  is  adopted  in  various  colleges. 

ELECTRIC   DISTRIBUTION 

Industrial  Plants      Factors  in   Industrial  Plant   Distribution,   Roger  B.  Stevens 

l.i. .     World,  vol    80,  no   24,  De.-   9,  1922,  pp    1259-1262,  ■".  figs     Operation 

at  minimum   cost   and   with   greatest   continuity   of  service  obtainable   with 

ill  and  inexpensive  Force  was  majoi  consideration  in  designing  Am    Shl-mi 

Refining  ( !o  ri  new  plant 

Power  Loops  Power  Loops  Assure  Reliable  Service  to  Industries,  I'  0.  Revneau. 
Elec.  World,  vol  B0,  no  25.  I>"  18,  Id.'.',  p  1329  Thej  provide  means  of 
carrying  greatly  increased  loads  with  i-xistmg  system,  ami  virtually  bring 
generating  station  to  load 

ELECT  RIC    M  i;\  \(  IES 
Haw  lei      Hawley    Electric    Furnace      Metal    Industry,    (N.l   I     vol    20,   no.    II. 

Nov    1922.  p   126,  2  figs      New  furnao   based  oi ■  of  indirect  arc  in  bod) 

of  oil-burning  furnaoe  Body 

l."< 


Pilot-Lioht  Control.  Arc  Regulation  in  Electric  Furnaces  and  Pilot  Light  Con- 
trol, C.  E.  Sims.  U.  S.  Bur.  of  Mines  Reports  of  Investigations,  no.  2411, 
Nov.  1922,  2  pp.,  1  fig.  Describes  apparatus  used  during  experimental  work 
in  300-lb.  single-phase  furnace  of  Heroult  type  used  for  melting  iron  and  steel. 

ELECTRIC  GENERATORS,  DC. 

Economical  Type.  A  New  Type  of  Direct  Current  Machine,  Alexander  Rothert 
Elecn.,  vol.  89,  no.  2332,  Nov  17,  1922,  pp.  560-562,  9  figs.  New  design  by- 
author  for  which  great  saving  in  active  material  is  claimed;  other  advantages 
are  reduction  in  voltage  per  commutator  bar,  increase  in  number  of  bars, 
and  lower  minimum  voltage.  Full  data  sheet  for  100-kw.  turbo-generator  is 
given. 

ELECTRIC  LOCOMOTIVES 

0-4-4-O-Type.  Electric  Locomotives  on  the  Metropolitan  Railway  Ry.  Engr., 
vol.  43,  no.  515,  Dec.  1922,  pp.  457-462,  11  figs.  1200-hp.  CM-4-O-type 
locomotives  for  heavy  passenger  traffic  between  Aldgate  and  Harrow. 

Single-Phase.  Single-Phase  Express  Passenger  Locomotives  with  Individual  Axle 
Drive.  Ry.  Gaz.,  vol.  37,  no.  22,  Dec.  1,  1922,  pp.  707-709,  6  figs.  Designed 
and  built  by  Brown,  Boveri  &  Co.,  Baden,  for  Swiss  Federal  Railways. 

ELECTRIC   MOTORS 
Series.     The  Neutralized  Series  Conduction  Motor  on  A-C.  and  D-C.  Circuits,  Val. 
A.  Fynn.     Am.  Inst.  Elec.  Engrs. — Jl.,  vol.  41,  no.  12,  Dec.  1922,  pp.  915-923, 
18  figs.     Deals  with  series  motors  without  defined  polar  projections,  of  which 
there  are  three  main  forms. 

ELECTRIC   MOTORS,  DC. 
Controllers.     Starting     Direct-Current     Motors — Time-Limit     Type     Controller, 
Charles  A.  Armstrong.     Power,  vol.  56,  no.  23,  Dec.  5,  1922,  pp.  882-883,  6  figs. 
What  time-limit  principle  is  and  how  controller  operates;  operation  of  type  of 
controller  working  on  counter-electromotive-force  principle. 

ELECTRIC  TRANSMISSION   LINES 

Calculation.  Transmission  Lines.  Am.  Inst.  Elec.  Engrs. — JL,  vol.  41,  no.  12. 
Dec.  1922,  pp.  1026-1030,  3  figs.  Discussion  of  following  papers:  A  Graphic 
Method  for  the  Exact  Solution  of  Transmission  Lines,  M.  Holladay;  The 
Electrical  Characteristics  of  Transmission  Systems,  H.  B.  Dwight. 

High-Voltage.  Present  Status  of  High  Voltage  Transmission  of  Power,  W.  W. 
Lewis.  Gen.  Elec.  Rev.,  vol.  25,  nos.  10  and  11,  Oct.  and  Nov.  1922,  pp. 
628-643  and  674-686,  46  figs.  Present  limit  of  transmission  voltage;  line 
insulation;  corona;  grounded  neutral;  protection;  charging  line;  synchronous 
condensers;  characteristics  of  long  lines;  transformers;  oil  circuit  breakers; 
bushings.  Tabulated  data  on  160  transmission  systems  whose  circuit  voltages 
are  66,000  or  above. 

High-Voltage  Phenomena.  High-Voltage  Phenomena  Encountered  in  Power 
Transmission;  Harris  J.  Ryan.  Am.  Soc.  Civ.  Engrs. — Proc,  vol.  48,  no.  10, 
Dec.  1922,  pp.  1859-1864,  1  fig.  Discussion  of  more  important  of  useful  and 
predatory   high-voltage   actions  found  in   electric-power  industry. 

Problems.  Overhead  Electric  Power  Transmission,  William  T.  Taylor.  Elec. 
Rev.,  vol.  91,  no.  2347,  Nov.  17,  1922,  pp.  732-734.  Future  problems  of 
bulk  power  supply;  line  supports;  relationship  between  span  and  sag;  maximum 
loading,  weight  of  line  insulators,  etc. 

Protection,  Relay.  Relay  Protection  for  Radial  Transmission  and  Distribution 
Systems,  P.  Ackerman.  Eng.  Jl.  (Eng.  Inst,  of  Canada  Jl),  vol.  5,  no'  12, 
Dee.  ,1922,  pp.  571-576,  9  figs.  Weaknesses  of  excess  current  principle  and 
description  of  new  principle  of  protection  developed  for  50,000-volt  30-cycle 
transmission  system  of  Shawinigan  Water  &  Power  Co. 

ELECTRICAL   MACHINERY 

Load  Distribution.  New  Method  for  the  Electrical  Machine  Design  and  the 
Mechanical  Device  Determining  Distribution  of  Loadings.  J  T.  Takeuchi 
Denki  Gakkwai  Zasshi  (Jl.  Inst.  Elec.  Engrs.  of  Japan),  no.  411,  Oct.  1922, 
pp.  711-744,  10  figs  Author  suggests  new  method  of  proportional  increment 
for  distribution  of  loadings  and  describes  mechanical  device  therefor  known 
as  designograph. 

Overload.  The  Relation  of  Overload  to  the  Inner  Temperature  of  Machines, 
Guido  Semenza.  Am.  Inst.  Elec.  Engrs. — Jl.,  vol.  41,  no.  12,  Dec.  1922,  pp 
1031-1032,  3  figs  Writer  shows,  in  elementary  way,  process  of  heating  going 
on  in  electrical  machines  and  considers  what  is  fundamental  difference  between 
single   rating    (no   overload    allowed)    and    double   rating    (overloads   allowed) 

Rating,  Standards  of.  Questions  Relating  to  Standards  of  Rating.  Am.  Inst. 
Elec.  Engrs  —J  1.,  vol.  41,  no.  12,  Dec.  1922,  pp.  958-965,  14  figs.  Discussion 
of  following  papers:  Probable  Values  of  Conventional  Allowance  for  \  C 
Generator  Stator  Windings,  by  F.  D.  Newbury;  and  Temperature  Limits  m 
Large  Machines,  by  IV  Torchio. 

ELECTROMAGNETS 
Calculation.    On  the  Calculation  of  Electromagnets  (Sur  le  calcul  de  ['attraction 
des    electro-aimants) ,     Andre    Guilbert      Revue    Generate    de    I'Electriciti 

vol.   12.  no    19,  Nov.   11.  1922.  pp.  714-718.  5  figs       Discusses  the  IVrot-Picou 
formula  and  suggests  improvements 

ELECTRIC    WELDING,    ARC 

Qitasi-Arc  Process.      Electric  Welding  in  Structural  Work       Times  Trade   it-    Eng 

Supp  ,  vol.  II.  no,  228.  Nov,  18,  1922.  p  235,  l  tin     Substitution  ol  welding 

by  Quasi-Arc  process  for  riveting  in  construct  ion  of  three  gas  holders    it    Mel 

bourne. 

ELEVATORS 
Electrification      Economic   Value   of    Elevator   Electrification,    W     II     Whitton 
Elec.  World,  vol.  mi,  no   25,  Dec    Hi.  1022.  pp    1325  1328,  i  lies      Importance 
to  user  and  central  station;  economy  ol  en  greatei    isfety,  speed, 

smoothness  and  average  mileage  claimed 

EMPLOJ  lis'  i;i  PRES1  N  i  \  I  ION 
Pa    R   if    Plan.     How   Pennsylvania   Railroad   Keeps  Peace  With   ii^  Employees, 
II     \     Enochs      Ry     Rev.  vol    71,  no    23    Dec    2,   1922,  pp    787-789      In 
vestigatiop  putting  responsibilitj  where  it  belongs  irndei  equitable  plan  of  rule 
averts  stril 
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EMPLOYMENT  MANAGEMENT 

I  a »  I'niMiiiMANi  i   Sheet.     A  labour  IVrliiriiiiinn'  Sheet  Thai  Servea  h  Four- 

fold   Purpose      Factory,  vol    20,  bo,  3,  Bepl     1922,  pp.  251-252,  1  fig.     Re- 
produei  ■   simple   sheet   for   keeping   of   individual   production   record*. 

ENGINEERING  SOCIETIES 

Reel  ibch.  Research  for  Engineering  Sooietiea,  Alfred  I)  Flinn,  Am  Boc.  for 
si,-.!  rreating  Trans.,  vol  3,  no  2.  Nov.  1922,  pp.  218-225  Aims  and 
agencii  Describe  co-operation  of  Engineering  Foundation  and  National 
Research  <  louncil. 

EVAPORATORS 

liui  i.k-Effect.  Evaporation-  A  Study  of  the  Various  Operating  Cycles  In  Triple 
Effect  Units,  A.  L.  Weber  Chem.  <v  Met.  Eng.,  vol.  27,  no  22,  Nov.  29, 
1922,  pp.  1073-1078,  10  fins.  General  method  of  discovering  best  operating 
cycle  for  triple-effect  evaporators      "Heat  balance"  worked  out  for  sample  case. 

EXHAUST  STEAM 
Utilization.     Calculations   for   Waste-Steam   Utilization    Plants    (Zur   Berechnung 
von    Abdampfvcrwertungsanlagen),    Otto    Ginsberg.     Qesundheito-Ingenieur, 
vol.  45,  no.   44,   Nov.  4,   1922,  pp.   545-547.     Gives  table  of  entropy   values 
and  examples  of  calculation. 

EXPLOSIVES 

Safe.  Safe  Explosives.  John  Moffat  Can.  Min.  Jl.,  vol.  43,  no.  47,  Nov.  24,  1922, 
pp.  801-803.  Evolution  of  explosives  practice  in  coal  mines  of  Cape  Breton, 
including  systems  of  shotfiring,  selecting  explosives,  tamping,  electric  detona- 
tion, etc. 

Trinitrobenzene.  The  Manufacture  of  1.3. 5. -Trinitrobenzene,  Alan  A.  Drum- 
mond.  Soc.  Chem.  Industry— Jl.,  vol.  41,  no.  20,  Oct.  31,  1922.  pp.  338T 
340T.  Account  of  investigation  of  methods  for  economical  production  of 
trinitrobenzene   with    view    to   large-scale   manufacture. 


FATIGUE 

Industrial.  The  Relation  of  Fatigue  Elimination  to  Other  Activities,  Frank  B. 
and  L.  M.  Gilbreth.  Indus.  Management  (Lond),  vol.  8,  no.  10,  Nov.  30, 
1922,  pp  311-312,  1  fig.  Application  of  "Magster"  three-dimension  daylight 
kinematograph  to  motion  study.  (Abstract.)  Paper  presented  before  Soc. 
Indus.  Engrs. 

FERROCHROMIUM 

Decarburizing  by  Hydrogen.  Decarburizing  Ferro-chromium  by  Hydrogen, 
Louis  Jordan  and  F.  E.  Swindells.  Chem.  &  Met.  Eng.,  vol.  27,  no.  22,  Nov. 
29,  1922,  pp.  1071-1072.  Preliminary  tests  indicate  that  most  promising 
condition  for  refining  high-carbon  alloy  by  this  method  is  probably  by  blowing 
molten  alloy  with  blast  of  hydrogen  in  a  converter. 

FILTERS 

Sprinkling,  Testing  Stone  of.  Testing  Sprinkling  Filter  Stone  by  Freezing  and 
Thawing.  Eng.  News-Rec,  vol.  89,  no.  22,  Nov.  30,  1922,  pp.  938-939,  5  figs. 
Limestones  practically  all  disintegrated  rapidly  afer  34  alterations  in  tempera- 
ture; granite  unharmed. 

FLOW  OF  GASES 
Pipes.  The  Flow  of  Gases  in  Pipes  (Ueber  das  Stromen  von  Gasen  in  Rohren), 
R.  Seeliger  and  G.  Mierdel.  Gas-  u.  Wasserfach,  vol.  65,  nos.  39  and  40, 
Sept.  30,  and  Oct.  7,  1922,  pp.  618-621  and  635-640,  4  figs.  Explanation  of 
internal  friction;  the  Poiseuille  law  for  laminary  flow;  measurement  of  friction 
coefficients  of  gases;  turbulent  flow;  formulas. 

FLOW  OF  WATER 

Measurement.  Gaging  Rivers  of  Medium  Flow  (Aforos  de  rios  de  caudal  pequeno), 
E.  Gallego.  Energia  Electrica,  vol.  24,  nos.  8,  9  and  10,  Apr.  25,  May  10  and 
25,  1922,  pp.  85-90,  101-107  and  117-123,  19  figs.  Discusses  gaging  of  open 
flow  by  means  of  orifices  and  weirs,  and  formulas  for  each  type;  gives  tables  of 
values  for  calculations.  Details  of  work  of  Spanish  commission  appointed 
by  Ministry  of  Public  Works  to  report  on  water  resources  and  hydraulic  con- 
ditions of  rivers  in  Spain. 

Pipe  Losses.  A  New  Formula  for  Computing  Pipe  Losses,  Charles  I.  Corp.  Wiscon- 
sin Engr.,  vol.  27,  no.  2,  Nov.  1922,  pp.  25-27  and  37,  6  figs.  Data  on  experi- 
ments conducted  at  Hydraulic  Laboratory  of  Univ.  of  Wisconsin  on  loss 
due  to  flow  in  wrought-iron  pipes  to  determine  loss  of  head  caused  by  valves; 
effect  of  diameter  on  loss  of  head. 

FLUE-GAS  ANALYSIS 
Testing  Apparatus.  An  Electric  Measuring  Apparatus  for  Determining  Carbonic- 
Acid  Content  of  Flue  Gases  (Ein  clcktrisches  Betriebs-Massgerat  fiir  den 
Kohlcnsaurcgahlt  von  Rauehgasen),  G.  Quaink.  Dinglers  Polvtechnisches 
Jl.,  vol.  337,  no.  19.  Sept.  23,  1922,  pp.  197-198,  5  figs.  New  flue-gas  tester 
put  on  market  by  Siemens  &  Halske,  which,  like  manometer,  is  attached  to 
front  wall  of  boiler,  and  with  which  COz  content  can  be  read  at  a  glance. 

FLYWHEELS 
Calculation.     Calculation  of  Flywheels  (Berekening  van  vliegwielen),  D.  Dresden. 
Ingenieur,  vol.  37,  no.  41,  Oct.  14,  1922,  pp.  812-814,  3  figs.     Peripheral  velo- 
cities and  pressures;  coupled  flywheels;  belt  tensions;  etc. 

Calculation  of  Flywheels  (Le  caleul  des  Volants).  Metallurgie,  vol.  54, 
nos.  47  and  48,  Nov.  23  and  30,  1922,  pp.  1747-1749  and  1785-1786.  Function 
of  flywheels  and  formulas  for  their  calculation,  determination  of  coefficient  of 
uniformity;  flywheels  for  4-stroke  gas  engines. 

FORGING 
Htdbaulic  Presses.     Types  of  Hydraulic  Presses,  W.  R.  Ward.     Forging  &  Heat 
Treating,  vol.  8,  no.   11,  Nov.   1922,  pp.  511-516,  7  figs.     Grouped  into  two 
main  classes,  those  used  in  making  die  forgings  and  those  that  do  general 
forge  work  similar  to  that  done  by  hammers. 


1  hi  WDBD  - 
Core  Stoves      The      II. -n,      Cora   Stove,    I     M     I.ockhart      Foundry   Trade   Jl 
v..l.  26,  no.  :w,.  Nov  9,  1922,  p  376.  I  i.k     New  core  and  mold-drying  Move! 
object  of  which  is  to  do  away  wnh  larne  relumes  of  black,  sulphurous  smoke 
and  SOOt    which  pour  into  foundry  whenever  stove  'loon,  are  .,[  . 
Ii.m-.kai.  Control.     Technical  Control  of  the  MeCook  Field  Foundry   i.    11    On 
Metal  Industry  (N.)   I,  vol  20,  no.  II,  Nov    1922,  pp   120-129,  0  fin 

'trol  for  foundry   making  aircraft   •—* H"g*     Paper  read  before  Am. 

adrymen'a  Assn. 

Tool-Chxck»c   Btsrm      Tool   Checking  d    Poundries    W    J.   Sansom 

An,    Much,  vol    •'",  no    21,  Nov    23.  1922,  Dp    796-796,  2  figs       Identification 

numbers  for  patterns,  loose  parts,  and  core  boxes,  designating  regular  and 

special  patterns;  shelving  and  card  indexes 

FOUNDRY   MATERIALS 
Ibon-PzbcbntaGI    I.mimaiion.     Estimation    of    Minute    Percentages    of    Iron    in 
Foundry  Materials      Foundry  Trade  JL,  vol    -  9.   1922.  p 

383.     Investigations   of    sulphocyanide    colorimetric    method;    usual    method 
and  method  advocated. 

1  RICTION 

Static.     The  Theory   of  Static   Friction,   R.    M.    Deeley.     Engineer,   vol.    134    no 
i^     3493.    Dec.   8,    1922,   pp.   610-611.     Outline   of   tentative   theory    which   may 
account  for  phenomena  met  with. 

FUELS 

Bituminous  Coal.  Economical  Use  of  Bituminous  Fuels,  John  B.  C  Kershaw. 
Elec.  World,  vol.  80,  no.  25,  Dec  16,  1922,  pp  1317-1324,  16  figs.  Conditions 
essential  to  insure  high  degree  of  efficiency  and  absence  of  smoke  and  un- 
consumed  gas;  choice  of  boilers;  inclined  and  stepped  grates;  gas  and  coal- 
dust  firing. 

Economical  Use.  Saving  of  Fuel  in  the  Industries  (Sur  l'organisation  des  economic* 
de  combustibles  dans  I'industrie),  P  Mahler  Revue  Generate  de  l'Electricite. 
vol.  12,  nos.  18  and  19,  Nov  4  and  11,  1922,  pp  688-693  and  734-740  - 
report  of  Committee  for  Fuel  Utilization.  Difficulties  encountered  in  intro- 
ducing improvements;  efforts  made  in  France  and  foreign  countries  in  coal 
saving,  by  improving  furnace  construction,  etc. 

Work  of  the  Fuel  Utilization  Committee.  Minister  of  Public  Works 
7th  Report  (Travaux  de  la  Commission  d'Utilisation  du  Combustible),  P. 
Mahler.  Societe.  d'Encouragement  pour  I'industrie  Nationale — Bui.,  vol. 
134,  no.  8,  Aug.-Oct.  1922,  pp.  817-838.  Discusses  fuel  saving  in  various 
French  industries  and  establishments,  and  activities  of  French  and  foreign 
organizations  in  same  field. 

Low-Grade.  Using  Low-Grade  Fuel  at  the  Montrambert  and  Beraudiere  Collieries 
[Note  sur  l'utilisation  des  combustibles  de  faible  valeur  aux  houilleres  de 
Montrambert  et  de  la  B£raudi£re  (Saint-Etienne)),  Andre1  Pigot  and  Francois 
Blache.  Revue  de  Metallurgie,  vol.  19.  no.  11,  Nov.  1922,  pp.  665-671,  2  figs. 
Results  of  experiments  showing  advantage  of  coking  followed  by  gas  produc- 
tion in  gas  producers  for  gas  engines. 
See  also  Coal;  Pulverized  Coal. 

FURNACES,   BOILER 

Excess-Air  Losses.  Modern  Management  Methods  in  the  Power  Plant,  Browning 
Robinson.  Indus.  Management  (N.Y.),  vol.  64,  no.  6,  Dec.  1922,  pp.  346- 
349.     Excess  air  said  to  be  principal  cause  of  heaviest  losses. 

Oil-Fired.  The  New  Korting  Oil  Furnaces  and  Their  Use  for  Mine  Locomotives 
(Die  neuen  Korting-Oelfeuerungen  auch  fur  Grubenlokomotiven),  H.  Pradel. 
Braunkohle,  vol.  21,  no.  33,  Nov.  18,  1922,  pp.  573-578,  8  figs.  Oil  furnaces 
with  steam-jet  or  compressed-air  centrifugal  spraying;  steam-jet  sprayer  as 
additional  firing. 

FURNACES,  HOT-AIR 
Economic  Design.  Economy  in  Modern  Furnace  Practice.  Sheet  Metal  Worker, 
vol.  13,  no.  23,  Dec.  S,  1922,  pp.  757-759.  3  figs.  Method  by  which  require- 
ments may  be  quickly  calculated  on  sound  engineering  basis  and  outfit  ordered 
complete  in  one  shipment.  Furnace  system  designated  by  Haynes-Langenberg 
Mfg.  Co.  for  heating  double  residence. 

FURNACES,  INDUSTRIAL 

Firing.  Industrial  Heating  (La  Science  du  Chauffage  industriel),  C.-M.  Stein. 
Revue  de  Metallurgie,  vol.  19,  no.  10,  Oct.  1922,  pp.  579-589.  Temperature 
measurement;  pyrometry  and  types  of  pyrometers;  gasification  of  fuel;  com- 
bustion; heat  transmission  and  radiation;  refractories. 

FURNACES,  METALLURGICAL 

Copper  and  Brass-Melting,  Fuels  and  Furnaces  for  Melting  Copper  and  Brass 
Alloys.  T.  H.  A  Eastick.  Brass  World,  vol  18,  no.  11,  Nov.  1922.  pp.  34ls- 
341.  Economic  value  of  fuels;  types  and  selection  of  furnaces.  Paper  read 
before  Am.  Foundrymerj  -   Vssn 

Malleable-Iron.  Builds  New  I'vpe  Malleable  Furnaces.  Herbert  R.  Simonds 
Iron  Trade  Hew,  vol.  .>7,  no  -'-'.  \o\  30,  1922,  pp.  1493-1495,  3  tigs.  Describes 
18-ton  furnaces  built  at  plant  of  Arcade  Malleable  Iron  Co.,  Worcester.  Mass 

11  RNACES,  REVERBERATORS' 

Non-Ferrovs  Metals.  Reverberatory  Furnace  for  Non-Ferrous  Metals  Foundry' 
Trade  JL,  vol.  26,  no.  325.  Nov  9,  1922,  pp.  384-385.  1  Eg.  Details  of  air- 
blast  reverberatory  furnace  installed  by  VI  orthington-Simpson,  Ltd.,  in  their 
Newark  works.     Advantages  and  demonstration  results. 


GAGES 
Limit.  The  Theory  of  Limit  Gages  (Teoria  de  los  calibres  limites),  Jose  M.  Fer- 
nandez de  Castro  y  Alonso.  Asociacion  de  Ingenieros  del  Instituto  Catolico 
de  Artes  e  Industries — Annales,  vol.  1,  no.  4,  1922,  pp.  273-2S0,  5  figs.  Dis- 
cusses limit  gages  in  connection  with  manufacture  in  quantity,  tolerances, 
and  errors  in  calculations. 
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GARBAGE  DISPOSAL 
Troubles.  Troubles  Experienced  in  Modern  Methods  of  Garbage  Disposal.  Samuel 
A.  Greeley.  Municipal  &  County  Eng.,  vol.  53,  no.  5,  Nov.  1922,  pp.  192-197. 
Review  of  refuse-disposal  practice,  including  mistakes  which  have  been  made, 
indicates  need  for  broader  development  in  solution  of  problem.  Fundamental 
considerations. 

GAS  CLEANING 
Electrical  and  Centrifugal.  Removal  of  Solid  and  Liquid  Particles  From 
Gases,  A.  F.  Nesbitt.  Blast  Furnace  &  Steel  Plant,  vol.  10,  no.  12,  Dec.  1922, 
pp.  637-641,  6  figs.  Experiments  in  removing  dust  from  blast-furnace  gas. 
and  pitchy  and  tarry  particles  from  combustion  gases;  types  of  combined 
electrical  and  centrifugal,  and  of  centrifugal  gas  cleaners. 

GAS  ENGINES 

Small  Naval  Boats.  Navy  Yard  Makes  Gas  Engines,  S.  W.  Brinson.  Foundry, 
vol.  50,  no.  24,  Dec.  15,  1922,  pp.  984-986,  7  figs.  To  meet  increased  demand 
for  this  type  of  engine  designed  for  use  in  all  smaller  naval  boats  equipment 
was  provided  for  pouring  60  cylinders  a  day. 

Suction-Gas  Plant.  Suction-Gas  Plant.  Indian  &  East.  Engr.,  vol.  50,  no.  6, 
June  1922,  pp.  300-303,  3  figs.  A  gas  engine,  gas  being  produced  in  generator 
alongside  engine.  Fuel  for  suction-gas  plant;  describes  steam  plant,  principle 
on  which  suction  gas  is  made,  generator,  various  methods  for  supplying  steam, 
scrubbers,  starting  and  running,  leakages  and  firebrick  blocks. 

GAS  PRODUCERS 

Central  vs.  Individual.  Single  Producers  vs.  Central-Type  Producers  (Einzel- 
generator  oder  Zentralgenerator),  L.  Litinsky.  Gas-  u.  Wasserfach,  vol. 
65,  no.  39,  Sept.  30,  1922,  pp.  621-626,  3  figs.  Advantages  and  disadvantages 
of  both  systems  are  given  in  tabular  form.  Relative  efficiency  with  regard  to 
waste-heat  recovery,  quality  of  gas,  combustion  temperatures,  use  of  low-grade 
fuels  and  lignite,  dust  content,  space  requirement  and  wages. 

Operation.  Gas  Producers  at  the  Breuil  Works  of  Schneider  &  Co.  (Gazogenes  de 
l'usine  de  Breuil  de  MM.  Schneider  &  Cie.),  J.  Cohade.  Revue  de  l'lndustrie 
Minerale,  no.  45,  Nov.  1,  1922,  pp.  573-586,  6  figs.  Describes  gas  producer 
plants  at  Breuil,  near  Creusot  (France),  for  supplying  Martin  steel  works, 
containing  6  furnaces  of  60  tons  and  two  of  30  tons;  their  operation  and  results 
obtained. 

Preheated-Air.  Using  Ash-Fusing  Gas  Producers  Supplied  With  Preheated  Air 
(L'utilisation  des  combustibles  dans  les  gazogenes  i.  fusion  de  cendres  souffles 
au  vent  chaud),  Auguste  Dessemond.  Revue  de  M6tallurgie,  vol.  19,  no. 
11,  Nov.  1922,  pp.  656-664,  5  figs.  Operated  by  Soci£te  des  Houilleres  de 
Saint-Etienne,  for  burning  coal  waste  containing  over  50  per  cent  ash;  result 
of  working. 

Refuse-Burning.  British  Practice  in  Deriving  Gas  Power  from  Wood  Refuse, 
C.  H.  S.  Tupholme.  Power  Plant  Eng.,  vol.  26,  no.  24,  Dec.  15,  1922,  pp. 
1206-1208,  2  figs.  Describes  number  of  leading  makes  of  gas  producers  which 
use  wood  or  vegetable  refuse  for  fuel. 

GASOLINE 
Natural-Gas.     Some  Recent  Developments  in  the  Manufacture  of  Natural  Gas 
Gasoline,  F.  E.  Hosmer  and  F.  M.  Seibert.     Jl.  Indus.   &  Eng.  Chem.,  vol. 
14,  no.  12,  Dec.  1922,  pp.  1106-1111,  4  figs.     Methods  for  recovering  gasoline 
from  casinghead  gas;  absorption  methods  are  believed  to  be  most  practical. 

GEAR  CUTTING 

Bevel  Gears.  Roughing  Bevel  Gears  and  Pinions,  Franklin  D.  Jones.  Machy. 
(N.Y.),  vol.  29,  do.  4,  Dec.  1922,  pp.  287-292,  14  figs.  Describes  several  types 
of  Gould  &  Eberhardt  roughing  machines,  and  methods  of  roughing. 

Hording.  Hobbing  Silent  Timing  Gears  of  Condesite  Celoron,  M.  E.  Dalton. 
Can.  Mfr.,  vol.  42,  no.  11,  Nov.  1922,  pp.  25-26.  Hints  and  practical  informa- 
tion on  gear  hobbing.  Condesite  Celoron  is  non-metallic  gear-cutting  material 
which   is  practically   water,   oil  and  grease-proof  and   produces  silent  gears. 

Spiral-Type  Bevel  Gears.  Cutting  Spiral-type  Bevel  Gears.  Machy.  (Lond.), 
vol.  21.  no.  530,  Nov.  23,  1922,  pp,  242-247,  8  figs.  Principles  of  cutting; 
operation  and  adjustment  of  generators  designed  for  cutting  gears  of  different 
sizes. 

GEARS 

Helical  A  New  System  of  Helical  Involute  Gearing  for  Use  on  Metal  Planers, 
Forrest  E.  Cardullo.  Mcch.  Eng.,  vol.  44,  no.  12,  Dec.  1922,  pp.  816-817 
and  873,  2  figs.  Particulars  of  system  of  helical  gearing  designed  by  author, 
in  which  directions  of  rotation  and  helical  angles  of  several  gears  are  so  chosen 
as  to  counterbalance  and  minimize  end  thrust;  advantages.     (Abridged.) 

Tangen-t-Ra' k  The  llotchkiss-Taylor  System  of  Gearing.  Machy.  (Lond.), 
vol.  21.  no.  531,  Nov.  30,  1922,  pp.  276-278,  5  figs.  Details  of  machine  for 
generating  tangent-rack  gears. 

I  i ISTING   TEETH.       \    New    Method    for    Determining  the   Effect  of   Speed   upon   the 

leai  Teeth,  Wilfred  Lewis  Mech.  Eng.,  vol.  44,  no.  12,  Dec 
1922,  pp.  813-815,  4  figs.  Apparatus  devised  by  C.  H.  Logue  in  1920  to 
measure  differential-  tios  and  increment  loads  as  related  to  mass 

and  speed  computed  by  him  Gear  tester  develops  capabilities  not  originally 
contemplated  and  proves  valuable  both  as  instrument  for  describing  diagrams 
and  for  measuring  exactly  relation  of  speed  to  pressure  in  loss  of  initial  load. 

GOLD  DEPOSITS 
British  Coli  hbia.     Placer  Deposits  of  Cedar  Creek  Area,  Cariboo  District,  British 
Columbia,  W.  A.  Johnston      Can     Min.  Jl.,  vol.  43,  no.  45.  Nov.   10,  1922, 

§p.  762-765,  2  figs  Results  of  writer's  examination  and  mapping  of  area  in 
eptember  1922  Notes  'in  accessibility  of  area,  physical  features,  mining 
operations  and  placer  gold  deposits.  Published  by  permission  of  Director, 
Geol.  Survey  Canada. 
Canada.  The  Shear  Zones  of  Porcupine,  J.  C.  Murray.  Can.  Min.  .11.,  vol.  43, 
no.  49,  Dec.  3,  1922,  pp.  834-836.  Author  seeks  to  correlate  certain  geological 
facts,  some  of  which  have  not  yet,  in  his  belief,  been  assigned  their  rightful 
places  in  written  history  of  gold  deposits  of  Porcupine,  Ont.  Deals  with 
process  of  ore  making;  differentiation  of  vein  matter  and  schist;  structure  and 
vein  system;  segregation  of  gold. 
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GRINDING   MACHINES 

Heavy-Duty.  Grinder  Finishes  Machine  Ways,  A.  R.  Ludewigs.  Iron  Trade  Rev., 
vol.  57,  no.  21,  Nov.  23,  1922,  pp.  1415-1416,  5  figs.  Flat  bearing  surfaces 
on  machine-tool  beds  are  generated  accurately  on  special  heavy-duty  grinding 
machine,  making  scraping  unnecessary;  details  of  method. 

Package  Conveyors.  What  It  Pays  to  Know  About  Material  Handling,  W.  T. 
Spivey.  Factory,  vol.  29,  no.  3,  Sept.  1922,  pp.  244-247  and  284-286,  8  figs. 
Power-driven  conveyors  best  suited  to  handling  of  packages,  boxes,  or  pieces. 


H 


HANDLING   MATERIALS 
Overhead    Runways.     The    Louden-King   Overhead   Runway   System.     Engineer, 
vol.  134,  no.  3492,  Dec.  1,  1922,  p.  588,  5  figs.     Describes  installation  at  works 
of  Brit.  Tabulating  Machine  Co.,  designed  to  handle  rolls  of  paper  received 
at  works  for  cutting  up  into  tabulating  cards. 

HEAT  TRANSMISSION 

Conduction  and  Convection.  Heat  Transfer  by  Conduction  and  Convection, 
W.  H.  McAdams  and  T.  H.  Frost.  Jl.  Indus.  &  Eng.  Chem.,  vol.  14,  no.  12. 
Dec.  1922,  pp.  1101-1105,  3  figs.  Liquids  flowing  through  pipes.  Review  of 
literature,  including  Reynolds'  analogy  between  heat  transfer  and  friction; 
simplified  form  of  theoretical  Boussinesq  equation  is  proposed;  fouling  of 
pipes  is  discussed  and  factor  of  safety  suggested. 

Determination.  Modern  Methods  and  Investigation  Results  for  Determination 
of  Heat  Transmission  (Neuero  Methoden  und  Forschungsernebnisse  zur  Bes- 
timmung  des  Warmedurchganges),  Oscar  Knoblauch.  Zeit.  fur  die  gesamte 
Kalte-Industrie,  vol.  29,  no.  10,  Oct.  1922,  pp.  177-183,  7  figs.  Research 
methods  and  results  of  observations  in  the  Munich  Laboratory  for  Technical 
Physics. 

Radiation  and  Convection.  Transmission  of  Heat  by  Radiation  and  Convection. 
Engineering,  vol.  114,  no.  2970,  Dec.  1,  1922,  pp.  672-673,  6  figs.  Results  of 
investigation  by  Ezer  Griffiths  and  A.  H.  Davis  of  cold-storage  problems, 
conducted  on  behalf  of  Food  Investigation  Board  and  Nat.  Physical  Laboratory- 

HEATING  AND  VENTILATION 
Investigative  Work.  Investigative  Work  at  the  A.  S.  H.-V.  E.  Research  Laboratory, 
F.  Paul  Anderson.  Am.  Soc.  Heat.  &  Vent.  Engrs. — Jl.,  vol.  28,  no.  8,  Nov. 
1922,  pp.  773-787,  18  figs.  Critical  velocity  tests.  Comfort  and  physiological 
effects  of  air  conditions.  Development  of  the  Anderson  and  Armspach  dust 
determinator. 

HEATING,  ELECTRIC 
Steel  Industry.     Electric  Heating  Applied  to  the  Steel  Industry,  F.  A.  Hansen. 
Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  4,  no.  11,  Nov.  1922,  pp.  765-777.     Deals 
with  resistance  type  of  electric  heaters.     Industrial  heating  appliances;  low- 
temperature  ovens;  electric  furnaces. 

HEATING,  HOUSE 
France.  Central  House  Heating  (Du  chauffage  central),  E.  Allar.  Associations 
Francaises  de  Propri6taires  d'Appareils  a  Vapeur — Bui.,  vol.  3,  no.  10,  Oct. 
1922,  pp.  185-201,  9  figs.  Describes  different  systems,  including  steam  heating 
and  hot-water  heating;  boilers  and  combustion;  fuel  consumption  and  tem- 
perature. 

HEATING,  STEAM 

Vacuum.     Vapor  Heating  Systems,  E.  R.  Pierce.     Domestic  Eng.,  vol.   101,  nos. 

5,  7,  and  9,  Nov.  4,  18  and  Dec.  2,  1922,  pp.  173-175,  272-275,  365-367  and 

402,  8  figs.     Treatise  on  vapor  and  vacuum  heating.     Describes  Gorton,  Moline, 

Dunham  vapor,  McLear  air-line  vacuum,  and  vacuum-pump  heating  systems. 

HELICOPTERS 
Theory.  Helicopters,  John  Case.  Aeronautical  Jl.,  vol.  26,  nos.  142  and  143, 
Oct.  and  Nov.  1922,  pp.  390-407  and  435-447,  20  figs.  Results  of  attempt 
to  investigate  theoretical  possibilities  and  to  develop  some  branches  of  theory 
of  helicopters.  Notes  on  airscrews  for  helicopters;  consideration  of  dynamics 
of  helicopter  flight  and  development  of  stability  equations. 

HYDRAULIC  TURBINES 

Efficiency.     Thermometric    Methods    of    Measuring    the     Kfficiency    of    Hydraulic 
Turbines   (M6thode  thcrmometriquc  de   Mesure  de   Rcndeincnt   des  Tin  I 
hydrauliques),   E.    Poirson.     Houille   Blanche,   vol.   21,   no.   69-70,   Sept.-Oot. 
1922,  pp.   155-157,  1  fig.     Discusses  system  of  Iiarbillion  and  Poirson;  causes 
of  errors  in  its  application;  variation  of  temperature  of  water;  etc. 

Testing  Station.  A  New  Hydraulic-Turbine  Experimental  Station  (Die  neue 
Wasserturliiiien-Versuchanstalt  der  A.-tl.  der  Maachinenfabriken  vron  1'scher 
Wyss  &  Cie),  Robert  Dubs.  Seliwei/ei  j^ehc  Baiizeitung,  vol.  80  no.  21, 
Nov.  18,  1922,  pp.  235-241,  10  figs.  New  tcstine  station  erected  bj  Kschcr 
Wyss  &  Cie  at  Zurich,  Switzerland,  with  artificial  water  power  for  examina- 
tion of  rotors,  guide  apparatus,  draft   tubes,  eto. 

Types.  Water  Power  and  Hydraulic  Turbines.  Indian  &  Last  Engr.,  vol.  50, 
nos.  3,  4,  5  and  8,  Mar.,  Apr.,  May  and  June  1922,  pp.  118-120,  185-186, 
219-222    and   279-285,    21    figs.     Possibilities   of    water-power   as   commercial 

f imposition;  notes  on  power  houses,  sluices  and  controls,  supply  canals,  pipe 
i lies,  anchorages,  high  and  low  pressure  turbines,  selection  of  types  of  tin  I 
reaction  and  impulse   types,   Pelton   wheels.    Brands   turbines,  stock  pattern 
turbines,  governors,  gates,  etc. 

HYDRO-ELECTRIC  DEVI  ,L<  H'MKNTS 
Canada.     Hydro-Electric  Power  Development  in  Canada.     Engineering,  vol.  114, 
no.  2968,  Nov.  17,  1922,  pp.  607-609.     Review  of  new  power  unite,  indicating 
progress  made. 
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in  DRO  ELECT  i:i<     PLANTS 

Lou   I!  Development  of  Small  Watei  Powers  and  Low  Falls,  \    II   Gibson 

.     \.a     17.   [922,  pp    730-732      Development  of 
watei  powi  ra  from  i"  to  200  bp      Points  out  thai  to  make  best  u 
small  watei  p"\,,i  Bcheme(  it  should  be  used  in  oombination  with  steam,  i.'as, 
,,r  oil-fuel  plant .  op<  ration  and  eoonom}  <>t  such  combined  plant 

\tu  England  Building  ■  6,600  up  Watei  Power  Plant  in  Ne«  England,  .1 
Irthui  Garrod  I  rig  News-Rec,  vol  B9,  no  24,  Deo  14,  1022,  pp  1017- 
1020,  i  Sga  Work  "ii  Searsburg  development  of  Deerfield  River  involved 
earth  dam  and   I  mi    wood-etave  pipe  line 

\onw  n  \  Low-Head  Hydro-Electric  Planl  of  m.ikxi  lip  in  Norway,  v\  Francis 
Lloyd  l-liic  New-  If,..  \,,l  89,  no  21,  \'.,\  23.  1922,  pp  873-874,  1  figs 
Development  at  Raanaasfos,  on  Glommen  River,  illustrative  <»l  modern 
European  practice;  involves  large  roller  dam  and  novel  timber  chute 

iii'iiuum;  Instructions  Operating  Instructions  for  Hydro-Electric  Stations, 
Ralph  Brown  Power,  vol  5(i,  no  22,  Nov  2S,  1922.  pp  830-832  Writing 
operating  instructions;  methods  of  operation;  putting  main  ninth  on  Bystem; 

on  hand  control  B  12,000-kva.  unit  has  been  started  and  paralleled  with  other 
machines  in  45  see 
Sm  m.i.,  Hkmiiti:  Control  in  Remote  Control  for  Small  Plants,  E.  S.  Lincoln 
Elec.  World,  vol.  80,  no.  23,  Dee  2,  1922,  pp,  1201-1204,  5  figs  How  parallel 
operation  of  two  small  hydraulic  plants  was  made  possible  without  excessive 
cost  to  take  care  of  load  suddenly  increased  by  war  requirements. 


ICE  MANUFACTURE 
Freezing  Methods.  Methods  of  Freezing  Raw  Water,  Halbert  Paul  Hill.  Refrig. 
Eng.,  vol.  9,  no.  4,  Oct.  1922,  pp.  127-131  and  (discussion)  131-132,  11  figs. 
Author  makes  following  suggestions;  (1)  Extraction  of  heat  through  water  and 
not  through  ice  as  means  of  manufacturing  ice;  (2)  mechanical  instead  of  air 
agitation.     Ice-freezing  system   using  supercooled   water. 

ICE  PLANTS 

Electrification.  Advantages  To  Be  Gained  by  Electrification  of  Ice  Plants, 
W.  H.  Feldmann.  Universal  Engr.,  vol.  36,  no.  5,  Nov.  1922,  pp.  22-26. 
Economic  and  operating  advantages  gained.  Coal  cost  for  steam  and  for 
producer-gas  operation,  and  cost  of  electric  service;  increased  output;  saving 
in  ammonia;  etc. 

Raw-Water,  Electrically-Driven.  An  Impressive  Example  of  Progress  in  the 
Manufacture  of  Ice,  Sidney  Mornington.  Compressed  Air  Mag.,  vol.  27, 
no.  12,  Dec.  1922,  pp.  347-350,  13  figs.  Description  of  60-ton  electric-driven 
plant  of  City  Ice  Co.,  Easton,  Pa.,  for  raw-water  ice  production;  compound 
compression  for  manufacture  of  ice  alone. 

INDUSTRIAL   MANAGEMENT 

Budget  Control.  Expense  Control  Through  Budgeting,  Park  Mathewson.  Indus. 
Management,  vol  64,  nos.  4,  5  and  6,  Oct.,  Nov.  and  Dec.  1922,  pp.  202-206, 
3  figs.,  301-304  and  1  fig.,  372-375,  2  figs.  Oct.:  Description  of  production, 
marketing  and  administrative  budgets  and  sub-budgets.  Nov.:  Checking  up 
record  of  accomplishment.     Dec.  Quota-budget  summary. 

Costs,  Standardizing.  Working  Plans  for  Standard  Costs,  G.  Charter  Harrison. 
Management  Eng.,  vol.  2,  no.  6,  June  1922,  pp.  331-336,  2  figs.;  and  vol.  3, 
nos.  1,  2,  3,  4,  5  and  6,  July.  Aug.,  Sept.,  Oct.,  Nov.  and  Dec.  1922,  pp.  5-10, 
3  figs  ,  97-101,  1  fig.,  161-166,  1  fig.,  227-231,  1  fig.,  289-294,  3  figs,  and  353- 
357,  1  fig.  June:  How  to  determine  machine  rates.  July:  Compilation  of 
standard  cost  of  parts  and  assemblies.  Aug.:  Obtaining  real  value  from  cost 
system.  Sept.:  Use  of  formulas  in  determination  and  analysis  of  cost  variations. 
Nov.:  Charting  cost  variation  data  and  controlling  inventories.  Dec:  Current 
costs  and  monthly  profit  and  loss  statement. 

Engineering  Department.  The  Successful  Operation  of  an  Engineering  Depart- 
ment, W.  E.  Irish.  Indus  Management  (NY),  vol.  64,  nos.  5 -and  6,  Nov. 
and  Dec.  1922,  pp.  265-270  and  329-334.  Nov.:  Engineering  contacts  with 
outside  companies  and  purchased  products  or  service.  Dec:  What  real 
selling  means  and  how  it  affects  purchasing. 

Fluctuations  in  Industry  and.  The  Broader  Industrial  Movements,  Ernest  S. 
Bradford.  Management  Eng.,  vol.  3,  no.  6,  Dec.  1922,  pp.  327-332,  11  figs. 
How  changes  in  demand  for  materials  and  products  affect  management. 

Idleness  and  Waste  Reduction.  Relieving  Industry  of  Burden,  Wallace  Clark. 
Mech.  Eng.,  vol.  44,  no.  12,  Dec.  1922,  pp.  819-820.  General  plan  for  lifting 
burden  of  idleness  and  waste  in  manufacturing  plants  w^hose  capacity,  increased 
during  the  war  and  period  immediately  following,  is  in  excess  of  present  de- 
mands. Distribution  overhead  expenses  by  machine-rate  method;  keeping  all 
equipment  in  use,  even  though  it  is  necessary  to  reduce  prices  to  secure  orders; 
reducing  manufacturing  time;  and  lowering  production  costs. 

Plant  Maintenance.  Organized  Plant  Maintenance,  N.  W.  Dundore  Iron 
Trade  Rev.,  vol.  71,  no.  24,  Dec.  14,  1922,  pp.  1625-1630,  4  figs.  Typical  main- 
tenance organization  required  by  average  industrial  plant  is  given  as  example. 

Thrift  in.  Thrift  in  Industrial  Materials,  M.  F.  Simmons.  Management  Eng., 
vol.  3.  no  ti,  Dee  1(122,  pp.  349-352.  Discuss  several  phases  of  manufacturing 
and  departmental  operation.  Salvaging  industrial  wastes;  conservation  of 
human  labour.  (Abstract.)  Paper  read  before  Indus.  Commission  of  State 
of  New  York 

Time  Study.     See  Time  Study. 

Improvement  is  How  Can  Employee  Relations  Be  Improved?  Roy  V.  Wright, 
Ry.  Age,  vol.  73,  nt).  24.  Dee  !>,  1922.  pp.  1079-1081.  Catechism  that  develops 
certain  truths  which  must  be  recognized  if  conditions  are  to  be  bettered 
Presented  in  discussion  of  paper  read  before  Central  Ry.  Club  by 
F.  W.  Brazier. 

INDUSTR]  \I.   RELATIONS 

Committee  Meetings.  Industrial  Relations  at  Tennessee  Copper  Company,  J.  N. 
Houser  Min.  &  Metallurgy,  no.  102,  Dec  1922,  pp.  19-20  Meetings 
with  committee  oi  employees  consisting  of  40  or  50  men  out  of  700.  Work 
of  service  department 

INSULATING    MATERIALS 
Temperature,   Influencj    of.     Influence  of  Temperature  on  Insulating  Materials 
Used  in  Electrical  Machinery,  Ernesto  Vannotti      Km    Inst    Elec   Engrs, — Jl., 
vol.    II,  no     12,    Dee     1922,  pp    933-931.    1    fin       It    has  been  shown   that    tem- 
peratures that    can   be   withstood    without    damage   to  insulating   materials  are 

considerably  higher  than  those  prescribed  by  international  rules 


INSULATORS     l.l  I  (   l  HI' 
Hiob-Tbnbiom      Teats  and   Investigations  on   High-Tension   Insulators,    Kb 

Engn      II.  vol    41,  no    12,  Dec    1022,  pp    1014-1021      Discussion  of 
following  paperi     rests  and  Investigations  ol  Extra  Hign-Tension  Insula! 

larr  and  rhilpott       Failure  of  Disk  Insulator  on   High-1  ension    I  : 
II    I)    Panton    An  Overpotential  Teal  (or  Insulators,  <■    W    Lapp 

IRRIGATION 

-hi.  I.ihi  i  oi  Skimming  Riven  for  Irritation  Water  Engineer,  vol  134. 
no  3489.  Nov  10,  1022.  pp  is.Vlso.  2  figs  Review  of  work  by  I  V  Klsden. 
dealing  with  effect  of  silt  on  irrigation  works  ami  with  possibilities  of  its  ex- 
elusion  from  canals 

Standardized     Appliances     Standardised    Appliances    for    Irrigation    Structures, 
J    I.    Savage      Eng    News-Rec  .  vol    89.  no   22.  Nov    30,  1922.  pp   023 
4  hi/-      Designs  lor  nates,  lifts,  hoists,  radial  gates,  stem,  couplings  and  c 
as  standardised  by  DJ3.  Reclamation  Service 

INTERNAL-COMBUSTION   ENGINES 

Carburation  Carburation  in  Explosion  Engines  (Note  sur  la  carburation  dans 
les  moteurs  &  explosion),  D  I'errer  Arts  et  Metiers,  vol  76,  BO  IV  Mar 
1922,  pp.   74-78,  6  figs.      Discusses  carburetors,  atomizing,  air  injection 

Combustion  Velocity  in  Velocity  of  Combustion  of  Working  Mixtures  in  Internal- 
Combustion  Engines,  E.  A.  Chudacoff  Eng  .11  (Russian),  nos.  1-3,  Jan-Mar 
1922,  pp.  20-35,  18  figs.  Theoretical  and  experimental  data  expressed  in 
formular  tables  and  curves. 

Heavy-Oil  I'tilizatio.n  Some  Factors  Affecting  the  Utilisation  of  Heavy  Fuel 
Oils  in  Internal-Combustion  Engines,  Harold  Moore  North-East  Cosst 
Instn.  Engrs  &  Shipbldrs  ,  advance  paper  no.  2378Q,  for  meeting  Dec  1,  1922, 
10  pp.,  7  figs.  Deals  with  ignition  difficulties;  difficulties  in  burning  oil 
after  ignition  has  taken  place;  and  difficulties  caused  by  presence  of  com- 
paratively small  quantities  of  impurities. 

See  also  Airplane  Engines;  Airships,  Engines;  Automobile  Engines;  Diesel 
Engines;  Gas  Engines;  Ignition;  Oil  Engines. 

IRON  ALLOTS 
Chromium-Iron.  Duraloy,  a  New  Heat-Resisting  Metal.  Automotive  Industries, 
vol.  47,  no.  24,  Dec.  24,  1922,  p.  1165.  Alloy  of  chromium  and  iron  developed 
by  Cutler  Steel  Co.  for  various  industrial  uses;  it  is  non-corrosive,  retains 
good  mechanical  properties  at  high  temperatures,  and  has  great  resistance  to 
abrasion.     See  also  Iron  Age,  vol.  110,  no.  24,  Dec  14,  1922,  p.  1567. 

IRON,  PIG 
European.     Foreign  Pig  Iron  Generally  Satisfactory,   W.   A.   Barrows.     Iron  Age. 
vol.  110,  no.  25,  Dec.  21,  1922,  pp.  1631-1632.     Analyses  of  results  obtained 
from  employment  of  various  grades  of  imported  metal  in  American  melting 
practice  indicate  uniformly  successful  application. 


LABOUR 
Eight-Hour  Law.  The  Eight-Hour  Law  From  the  Practical  Standpoint  (La  loi 
de  8  heures  jug£e  par  les  faits).  Paul  Schlumberger.  Societe  Industrielle  de 
Mullhouse — Bui.,  vol.  88,  no  7.  Sept.  1922.  pp  485-491.  Discusses  eight- 
hour  law  of  Treaty  of  Versailles  and  French  legislation  based  on  it.  and  produces 
evidence  against  it.     From  Revue  des  Deux  Mondes,  Feb.  1,  1922. 

LABOUR   TURNOVER 
Calculation    of      The    Labour   Turnover   Chaos,    J.    D.    Hackctt.      Management 
Eng.,  vol.  3,  no.  6,  Dec.   1922,  pp.  347-348.     Plea  for  system  of  accounting 
for  flow  of  labour. 

LATCH ES 
Center.     The   Modern   Centre   Lathe.    Louis   Watkins.     Maohy.    (Lond).   vol.    21 

no.    530,    Nov.    23,    1922,   pp.    225-231,    15    figs.      Post-war   design    of    sliding. 

surfacing  and  screw-cutting  lathes  of  John  Lank  <V-  Son. 
Turret        I'sing    the  Turret   Lathe  for  Small  Lots.  Albert  A.   Dowd  and  Frank  W. 

Curtis.   Machy.  (NY),  vol.  29,  no.  4,  Dec.  1922,  pp   266-270,  12  figs    Examples 

showing  how  small  quantities  of  bar  stock  parts  can  be  economically  produced 

on  turret  lathe 

LIGHTING 

Cotton  Mills.  Cotton  Mill  Lighting.  .lames  M  Metch  Illuminating  Eng.  Soc  — 
Trans,  vol.  17,  no.  8,  Oct.  1922.  pp  577-599.  21  figs  Discusses  number 
of  standard  group  lighting  designs  which  fill  requirements  for  practically  all 
cotton-mill  processes 

LIGNITE 

Steaming  Tests.  Comparative  Steaming  Tests  of  Nenana  Lignite  and  Matanuska 
Bituminous  Coals.  John  A.  Davis  and  Paul  Hopkins.  0  S.  Bur.  of  Mines 
Reports  of  Investigations,  no.  2412.  Nov  1922.  9  pp.  Summary  of  results 
obtained  from  series  of  fuel  tests  conducted  by  Alaska  Experiment  Station 
of  Bur.  of  Mines 

LIME 
Properties.     Fundamental  Properties  of  Commercial  Limes.  M.  E.  Holme- 
Fink  and  F    C    Mathers       ('hem     .V.   Met.  Eng  .  vol    27.  no    25.  Dee.  20.  1922 
pp.   1212-1216.  2  figs.      Settling  of  milk  of  lime  suspensions 

LOADING   BRIDGES 
Types.     Loading    Bridges    (Verladebrucken),    Friedrich    Riedig.     PBrdertechnik    u. 

Frachtverkehr,  vol    15,  no    24,   No\     24.  1922.  pp    307-312.  13  tigs       Hi- 
general   types;   bridges  with   rotary   traveling  cranes;  describes  installations 
b\   M  IN,  Krupp.  and  others,  comparing  their  efficient-} 

LOCOMOTH  E   BOH  ERS 
l'i  ins      Methods  of   Fitting    Locomotive   Boiler   Tubes,    \     Wrench.     Ry.   Engr 

vol    13,  no  515,  Dec   1922.  pp    !■■;>-  H> 1 .  12  ;-._■  on  of  several  method 

based  on   writer's  practical  experience 
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LOCOMOTIVES 

Power  Reverse  Gears.  A  New  Construction  in  Locomotive  Power  Reverse  Gears. 
Ry.  Rev.,  vol.  71,  no.  22,  Nov.  25,  1922,  pp.  743-746,  8  figs.  Description 
and  operation  of  All  Service  type,  designed  to  eliminate  creeping  and  respond 
to  fine  adjustment. 

Sleeve-Valve.  Steam  Distribution  in  the  Locomotive,  George  H.  Hartman. 
Mech.  Eng.,  vol.  44,  no.  12,  Dec.  1922,  pp.  801-806,  6  figs.  Particulars  re- 
garding new  sleeve-valve  arrangement  for  locomotives,  designed  by  Charles 
J.  Pilliod,  that  can  be  applied  to  old  engines,  either  simple  or  compound; 
advantages.     (Abridged.) 

Stresses  in  Frames.  Stresses  in  Locomotive  Frames,  R.  Eksergian.  Am.  Soc. 
Mech.  Engrs.  advance  paper  for  meeting  Dec.  4-7,  1922,  146  pp.,  41  figs. 
Preliminary  analysis  of  major  reactions  brought  on  locomotive  frame,  nature 
of  frame  action  as  regards  variation  of  bending  moment,  shear,  etc.,  for  differ- 
ently supported  types  of  frames;  nature  of  lateral  reactions  and  dynamics 
of  lateral  oscillations  on  entering  curve. 

LUBRICATING   OILS 

Graphite  in.  Graphite  in  Lubricating  Oils.  Oil  News,  vol.  10,  no.  22,  Nov.  20, 
1922,  pp.  34-35.  Best  proportions  of  graphite  and  oil;  how  graphite  aids 
lubrication;  graphite  in  steam  cylinders  and  marine  engines. 

Reclamation.  Oil  and  Waste  Reclaimed  with  Profit  in  Milwaukee.  Elec.  Rv.  JL, 
vol.  60,  no.  21,  Nov.  18,  1922,  pp.  805-808,  6  figs.  Describes  apparatus  and 
process  employed  by  Milwaukee  Elec.  Ry.  &  Light  Co.  for  reclamation  of 
oil  and  waste  used  in  motor,  axle  and  journal  housings  of  electric  railway  cars. 

LUBRICATION 
Steam-Cylinder.     Lubricating  the  Steam  Engine  Cylinder,   R.   A.  Cultra.     Power 
Plant  Eng.,  vol.  26,  no.  23,   Dec.   1,   1922,  pp.   1159-1161,   10  figs.     Develop- 
ment of  modern  means  and  pointers  on  cars  of  hydrostatic  lubricators  and 
forced-feed  pumps. 
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MACHINE-TOOL  INDUSTRY 
Problems.     Problems   of   the   Machine   Tool   Industry,   Ernest   F.    Du    Brul.     Iron 
Age,  vol.   110,  no.  22,  Nov.  30,  1922,  pp.  1425-1430.     Co-operation  of  dealer 
and    manufacturer;    cost   factors;    grinding-machine   problems;    etc.     Address 
before  Nat.  Supply  &  Machy.  Dealers'  Assn. 

MACHINERY 
Sound  Detection.  The  Detection,  Location  and  Comparison  of  Sound,  C.  E. 
Noel-Storr.  Eng.  Production,  vol.  5,  no.  110,  Nov.  9,  1922,  pp.  439-443, 
9  figs.  Construction  and  application  of  teetoscope  and  tectophone  reproducers; 
electrical  and  recording  systems.  Paper  presented  before  Instn.  Production 
Engrs. 

MAGNESITE 
Caustic  Calcined.  The  Production  of  Caustic  Calcined  Magnesite  in  the  Scott 
Furnace,  W.  C  Riddell  and  C.  N.  Schuette.  Eng.  &  Min.  Jl  -Press,  vol.  114, 
no.  23,  Dec.  2,  1922,  pp.  981-984,  5  figs.  Apparatus  used  in  distillation  of 
quicksilver  proves  readily  adaptable  in  new  fields,  despite  much  higher  tem- 
peratures essential;   has  no  movable  parts  and  is  virtually    "fool-proof". 

MAGNETOS 
Study   of.     The    Modern    Magneto,   Sydney   F.   Walker.     Gas    &  Oil   Power,   vols. 
17  and  18,  nos.  204,  205  and  206,  Sept.  7,  Oct.  5  and  Nov.  2,  1922,  pp.  198-200, 
3-4  and  25-27,  6  figs.     Considered  in  all  its  aspects. 

MANHOLES 
COVERS,    REVERSIBLE.      Reversible   Manhole   Covers   to    Replace  Solid   Type.      Eng. 
News-Kcc  ,  vol.  H»,  no.  22,  Nov.  30,  1922,  pp.  928-929,  5  figs.     Chicago  sewer 
department   develops  three-piece   cover  lighter   and   stronger   than  standard; 
tests  made. 

mappinc 

\  i  it i  >.  r   Photography       Serial  Photography  as  an  Aid  in  Map  Making,  with  Special 

Reference  to  Water  Power  Surveys,  Gerard  H.  Matthes.     Am.  Soc.  Civ.  Engrs. 

-Proc.  vol    IS.  no.  10,  Dec.  1922,  pp.  1824-1845,  5  figs.      Method  of  utilizing 

aerial  photographs  in  preparation  of  maps,  used  with  success  in  recent  survey 

of  Tennessee  River. 

Surveying  with  Aircraft  Photographs,  .lames  \v  Bagley.  West.  Soc 
Engrs  JI.,vol  27.no  12,  Dec  1922,  pp  351-361,  6  figs  Deals  with  making 
■  if  topographic  maps  from  aircraft  photographs, 

MARINE  STEAM   TURBINES 
Reversing   Gear      Epicyclic    Reversing   Gear   fur    Ljungstrom    Murine   Turbines. 
Engineering,  vol    IM.no   2971,  Dec   8,  1922,  pp   899-703,  24  figB,     Describes 
application  of  such  gears  to  turbine-driven  steamer  of  2150  e  hp 

METAL  CI  TTING 

'•\s  Cit3  Gas  i  sed  as  a  Cutting  Agent,  D.  R.  Lane,  Gas  Age-Rec,  vol.  50, 
no  28,  Dec  2.  1922.  pp  757-/68,  8  Sgs  Tests  made  on  scrapped  battleships; 
has  many  advantages  over  hydrogen  and  acetylene  when  hum, I  with  oxygen; 

has  all    1800-deg.   flame 

Mil  V.LS 
\ iu( 'iioi.im;    Curves      Characteristics    ol     \n    Cooling    Curves,    i     1     Janitrky 

Am    Soc    for  Steel  Treating      Iran-,  vol    3,  no    ;i.   Dec.   1922.  pp    335-338. 

■i  tigs     Observations  on   cooling   curves  in   ail    (radiation,   convection)   ami 

tin  ii  i  barai  teristii 
Fatioui      fatigue  in   Metals,  C    1     Jenkin      Engineer,  vol    i:<i.  no    3493,  I  >"     8, 

1922,  pp    812-014,   12  figs       Vccount  of  ami  experience  with  model  made  bj 

author     Paper  read  before  Roy    Aeronautical  Soc. 
Sthim  ii  in      si  net  urc  of  M  <t  a  Is  and    Uloya  (L'Etudi   de  la  structun   dee  metaui 

et  alliages  et  sea  con  \    Portevin      France  Belgique,  vol    li.no    i, 

Oct.  1922,  pp,  45-55,  9  figs      Ibat  treatment;  micrography;  making  ol     i.i. 

miCroStrUl  !  I-   ami   grains;  gram  growth 


MILLING  CUTTERS 
Forged  High-Speed.  Advantages  of  the  Forged  Milling  Cutter,  William  G.  Cal- 
kins. Am.  Soc.  for  Steel  Treating — Trans.,  vol.  3,  no.  2,  Nov.  1922,  pp.  239- 
244  and  251,  18  figs.  Process  of  manufacture  of  high-speed  steel  with  special 
reference  to  internal  structural  condition.  Advantages  of  forged  cutter  as 
compared  to  cutter  made  direct  from  bar  stock. 

MILLING   MACHINES 

Index  Heads.  New  Type  of  Universal  Index  Head  (Un  nouveau  type  de  poupee- 
diviseur  universel),  P.  Massot.  Arts  et  Metiers,  vol.  75,  no.  25,  Oct.  1922, 
pp.  291-296,  4  figs.  Detailed  description  of  type  made  by  Philibert  and 
Gambin;  angular  division;  helicoidal  milling. 

Types.  Modern  Milling  Practice.  Eng.  Production,  vol.  5,  no.  110,  Nov.  9,  1922, 
pp.  434-437,  10  figs.  Machines  and  equipment  of  Ingersoll  Milling  Machine 
Co.,  Rockford,  111. 

MINERALS 

British  Columbia.  Geology  and  Mineral  Deposits  of  the  Bridge  River  Map-area, 
British  Columbia,  W.  S.  McCann.  Canada  Dept.  Mines,  Geol.  Survey, 
Memoir  130,  no.  Ill,  geological  series,  115  pp.,  33  figs.  General  character 
and  geology  of  region;  description  of  mines  and  prospects  with  regard  to 
gold-quartz   veins,   silver-copper   deposits  and   other   properties. 

MINERALS,  NON-METALLIC 
Canada.     Production    of    Non-Metallic    Minerals    in    Canada.     Cement,    Mill    & 
Quarry,  vol.  21,  no.  7,  Oct.  5,  1922,  pp.  45^17.     Minerals  considered  include 
arsenic,    asbestos,    barytes,    chromite,   feldspar,    fluorspar,   graphite,    gypsum, 
magnesite,  manganese,  etc. 

MOULDING   METHODS 

Moulding  Boxes.  Jobbing  Foundry  Moulding  Boxes,  with  Some  Notes  on  Runners 
and  Risers,  C.  Bickerton.  Foundry  Trade  Jl.,  vol.  26,  no.  328,  Nov.  30, 
1922,  pp.  437^39  and  (discussion)  439-440.  Deals  with  heavier  type  of 
moulding  boxes  usually  fitted  by  mechanical  power;  notes  on  weighing  machine 
girder  box,  troubles  from  pins,  box  handles,  weighing  boxes,  lifting  grids, 
castings,  planing  machine  tables  and  machine  cross  slides,  etc. 

MOTOR  BUSES 
Eight-Wheel.  The  Eight  Wheel  Automobile,  D.  A.  Jacks.  West.  Machy.  World, 
vol.  13,  no.  11,  Nov.  1922,  pp.  391-392,  10  figs.  Line  of  eight-wheel  passenger 
busses,  freight  trucks  and  street  cars  designed  and  built  by  Nat.  Axle  Corp., 
San  Francisco  and  San  Jose,  using  Fageol  patents  for  drive  and  axle  con- 
struction. 

MOTOR  TRUCKS 

Albion.  The  New  30-cwt.  Albion.  Motor  Transport,  vol.  35,  no.  925,  Nov.  20, 
1922,  pp.  662-664,  6  figs.  A  pneumatic-tired  chassis  constructed  mainly 
to  recommendations  of  War  Office  M.  T.  Advisory  Board. 

Shefflex.  The  30-Cwt.  Shefflex  Chassis.  Automobile  Engr.,  vol.  12,  no.  169. 
Nov.  1922,  pp.  322-328,  18  figs.  Light  commercial  vehicle  manufactured  by 
Sheffield  Simplex,  Ltd.,  Sheffield;  4-cylinder  engine  driving  through  cone 
clutch  to  three-speed  gear  box,  final  drive  being  through  overhead  worm  gear; 
17-16  b.hp.  at  800  r.p.m. 

Transmission.  Some  Application  of  Electric  Transmissions  During  the  War  (Quel- 
ques  applications  des  transmissions  electriques  pendant  la  guerre),  M.  Duthil. 
SoeiCte  Francaise  des  Electriciens — Bui.,  vol.  2,  no.  17,  July  1922,  pp.  389-408, 
8  figs.  Applications  to  heavy  vehicles,  such  as  trucks,  locomotives,  etc.,  and 
advantages  of  electric  transmission. 
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NATIRAI.  GAS 
Estimation  of  Reserves.  Estimation  of  Reserves  of  Natural  Gas  Wells  by  Rela- 
tionship of  Production  to  Close. I  Pressure,  Paul  lUicdemann  and  lonel Gardescu. 
Am.  Assn.  Petroleum  Geologists — Bui.,  vol.  6,  no.  5,  Sept  -(let.  1922,  pp. 
444-463,  6  figs.  Appraisal  of  gas  properties.  Discusses  three  tests  for  estima- 
tion, viz.,  open  flow  capacity,  closed  pressure,  and  minute  pressure  above 
line;  proof  of  method 

NICKEL   PLATING 
Black-Nickeling       Black- Nickeling.     Metal    Industry    (Lond),    vol.    21,    no.    20, 
Nov     17,  1922,  pp.  457-458.     Oxidizing  processes;  alkaline  cyanide  solutions; 
composition    of    black-nickel     deposits;     theory     of    black-nickeling;     straight 
arsenic  baths. 


o 


OFFICE   MANAGEMENT 

Routing  and  Control.  Putting  Office  Work  on  a  Production  Basis,  \  s  Peck 
Indus.  Management  <\"  V  ),  vol,  84,  no.  <<.  Dec  1922,  pp.  358-359,  3  figs. 
Routing  and  control  in  office  administration. 

(ill.   ENGINES 
Hopper-Typi       ill  up     Hopper  Type    Paraffin    Engine      Engineering,    vol.    114 

no.   2971.    I).,      8,    1022,    pp     707-709,    II    figs       Small   oil   ,,,.  ■  ,.-i,,| 

by    Drniniiioml    Bros.    ltd.  Ouildford,    England,   lie    cylindei    I    I"    Ji  on     In 
6-in    stroke 

M  mum  The  Marine  ami  Small  Craft  Exhibition.  Engineering,  vol  in,  no 
2989,  Not    24,  1922,  pp.  044-647,  11  figs      Describes  two-stro]  icting 

engines  shown  by  Reed's  I'ai.  iii   i  urn,,   Co.,  Southampton    oi 

gasoline  or  paraffin,  and  other  on  crude  oil;  and  tv  cylinder  engine 

exhibited     I iv     Bruntons,    Ltd.,  Sudbury;  innovations  in   revers 

Solid-Injection      Compression    Pressure    in    the    Solid  Injection    Engine      Powei 
<rol    56,  no    25,   Dec    19,   1922,  pp    980-982,  :i  tigs      Points  out   that    D 
engim  requires  compn   sion  pressun  of  1501b   per  sq.  in.,  when 
tion  engin  I     300  to    -•<<  lb    compn  wion   to  cau 

Discu  '  in-  .  ii  i  limn  in  compn  ssion  reqi  in 
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OH  PI  EL 

Burning  Kcj  I  ill  and  (111  Firing  (Olie  en  oliestoken),  A    Meijcr.    Ingenicur, 

vol  :t7.  no  It.  Nov  I.  1922,  pp  886-893  and  (discussion)  893-894,  19  figs. 
Oil   resources   available;    oil-burning    equipment,    including    varimin    types   of 

burners,  furnaces  mid  combustion  chambers;  regulating  instrument 

lb.-  Colmar  Burner,   Walter  II.  Gardner     Wist    Maehy,   World,  vol. 

13,  no.  11,  Nov.  1922,  p.  393.  Kerosene-burning  system  adapted  to  all  heating, 
power  and  generating  uses. 

Coal  vs.  Comparing  Value  of  Power  Plant  Fuels,  G.  Milton  Levy-  Power  Plant 
Eng.,  vol,  26,  no  23.  Dec  1,  1922,  pp  1147-1148,  3  figs.  Graphic  method 
of  computing  coal  «'f  Bteam  generated  with  oil  and  coal  as  fuel. 

Economical  Hi  hning  Hunting  Fuel  Oil  Economically,  Frank  G.  Parker.  Power, 
\ol  56,  no  24,  Dec  12,  1922,  pp.  910-911  Relation  of  furnace  volume  to 
heating  surface;  increasing  life  of  furnace  brickwork;  absorption  of  heat  in 
boiler;  oil  temperatures  for  mechanical  and  steam  atomized  burners;  pumps 
and  strainers. 

OPEN-HEARTH   FURNACES 

Coke-Oven  Gas  Firing.  Coke-Oven  Gas  for  Open-Hearth  Furnaces  (Sur  l'utilisa- 
tion  du  gaz  de  fours  a  coke  dans  les  fours  Martin),  Jean  Dupuis.  Revue 
de  Metallurgie.  vol  19,  no.  10,  Oct.  1922,  pp.  590-599.  Its  advantages  for 
Martin  furnace,  temperature  necessary,  carbon  deposit  and  its  relation  to  quality 
of   fuel. 

Improvements.  Open-Hearth  Steel  Practice,  Willis  McKee.  Foundry,  vol.  50, 
no.  24,  Dec.  15,  1922.  pp.  990-993,  5  figs.  Water-cooled  devices  tend  to 
stabilize  furnace  operations;  flow-torch  principle  in  parts  gives  more  intimate 
mixture  of  gas  and  air  and  reduces  melting  time.  Practice  and  improved 
furnace  at  plant  of  Brier  Hill  Steel  Co.  Paper  presented  before  Am.  Foundry- 
men's  Assn. 

Loftus  Improved.  Loftus  Improved  Open-hearth  Furnace,  William  Millward. 
Min.  &  Metallurgy,  no.  192,  Dec.  1922,  pp.  25-27,  3  figs.  75-ton  open-hearth 
furnace  burning  producer  gas  equipped  with  new  Loftus  fuel  and  air  devices 
demonstrates  practicability  of  invention. 

ORE  DEPOSITS 
Magnetometric  Determinations  of  Placer.  Magnetometric  Determinations 
Applied  to  Placer  Mining,  Arthur  Gisson.  Eng.  &  Min.  JI. -Press,  vol.  114, 
no.  25,  Dec.  16,  1922,  pp.  1064-1069,  7  figs.  Results  obtained  by  this  method 
of  making  surveys  to  ascertain  approximate  location  of  mineral  concentra- 
tions; use  of  maps  and  charts. 


PIPE,  concki.i  I 

("KNTitin  <;ai  .i.v-.M  auk  Kii  nforccd-Coiicrcte  Pipe  Made  by  Centrifugal  Process 
Eng.  Ncwh-Kcr  .  vol  89.  no  20,  Nov.  16,  1922.  pp  B29-830,  4  figs  Pipe  cast 
with  special  joints  manufactured  by  whirling  cylinder  mould  on  longitudinal 
axis 

PIPE  FITTIV 
Copper-Alloy      British    Standard    Specification    for    Copper-Alloy    Pipe    Fittings 
Screwed    for    Low    and    Medium    Pressure       British    Standard    Copper   Tubes 
(Primarily   for    Domestic   and   Similar    Work).     Brit.   Eng     Standards  Assn., 
DO    99,  Nov.   1922,  52  pp.,  45  figs. 

PII'l 

Lead  Plating.  Remedy  Rapid  Pipe  Deterioration  in  the  Engine  House.  Ry. 
Rev.,  vol.  71,  no.  24,  Dec.  9,  1922,  pp.  818-820.  3  figs  New  process  for  pro- 
tection of  steel  surfaces  with  a  malleable  lead  plating  chemically  applied, 
developed  on  A.T.  &  S.F.  Ry.,  and  particularly  applicable  to  cnginenouee 
piping. 

Water  Works,  in.  The  Use  of  Steel  Pipe  in  Water  Works.  G.  A.  Elliott.  Am. 
Water  Works  Assn. — .11.,  vol.  9,  no  (i,  Nov  1922,  pp.  839-845,  3  figs.  Points 
observed  or  followed  in  practice.     Life  of  plate  pipe. 

PISTON    RINGS 
Manufacture.     The    Manufacture   of   Piston    Rings.     Maehy.    (Lond),    vol.    21, 
no.  528,  Nov.  9,  1922,  pp.  161-164,  12  figs.     Features  in  design  and  production 
of  radially  direct   pressure  rings.     Also   article  on   Making  Over-size  Piston 
Rings,  pp.  165-166,  2  figs. 

PLANING 
Accurate.     No  Hand  Scraping  on  Planed  Work,  L.  S.  Love      Iron  Age,  vol.  11, 
no.  24,  Dec.  14,  1922,  pp.  1555-1557,  5  figs.     Method  of  planing  metal  parts 
for  exact  fits  without  necessity  of  hand  scraping;  accuracy  and  long  life  secured 
with  reduction  in  labour  cost;  special  fixtures  to  hold  strips  for  planing. 

POWER   FACTOR 

Improvement  of.  A  New  Method  of  Improving  Power  Factor,  T.  F.  Wall.  Engineer, 
vol.  134,  no.  3492,  Dec.  1,  1922,  p.  574,  3  figs  New  device  in  form  of  phase 
advancer  for  improving  power  factor,  invented  by  author  and  described  by 
him  in  discussion  of  paper  on  improvement  of  power  factor  by  Dr.   Kapp. 


OXY-ACETYLENE  WELDING 

Burners.  The  Burner  for  Oxy-Acetylene  Welding  and  Its  Defects  (Der  Acetylen- 
Sauerstoffschweissbrenner  und  seine  Fehler),  Fr.  Mangianelie.  Acetylen, 
vol.  25,  no.  9,  1922,  (Autogene  Metallbearbeitung),  pp.  49-54.  Discusses 
oxygen  excess  present  with  all  burners  which  represents  a  loss  and  reduces 
quality  of  weld. 

Locomotive  Repairs.  Application  of  Autogenous  Welding  in  the  Machine  Shops 
of  the  North  Railway  Company  (Applications  de  la  soudure  autogene  dans 
les  ateliers  de  machines  du  chemin  de  fer  du  Nord),  M.  Servonnet.  Revue 
Generale  des  Chemins  de  Fer,  vol.  41,  no.  5,  Nov.  1922,  pp.  293-314,  37  figs. 
Application  of  acetylene  welding  to  iron,  steel,  cast  iron,  repairing  of  fire  tubes 
and  cylinders,  and  of  arc  welding  to  cast  iron  and  repairing  of  fireboxes,  in 
locomotive  repairing. 

Plant.  Oxy-Acetylene  Welding  and  Cutting  Plant.  Eng.  Production,  vol.  5,  no. 
112,  Nov.  23,  1922,  pp.  485-489,  20  figs.  Two  examples  of  small  plants  with 
description  of  each  of  units  which  go  to  make  up  complete  plant. 

Safety  in.  Operating  Oxy-acetylene  Apparatus,  H.  S.  Smith.  Iron  Trade  Rev., 
vol.  71,  no.  23,  Dec.  7,  1922,  pp.  1557-1561.  Safety  obtained  only  by  strict 
observance  of  rules  governing  care  of  equipment;  acetylene  generators  require 
skilled  operators;  storage  of  carbide  and  tanks. 


precipitation- 
Electrical.  Electrical  Precipitation.  Am.  Inst.  Elec.  Engrs. — .11.,  vol  41,  no.  12, 
Dee.  1922,  pp.  1011-1014.  Discussion  of  following  papers:  Recent  Conclusions 
Pertaining  the  Electrical  Precipitation,  W.  A.  Schmid;  Electrical  Engineering 
Features  of  the  Electrical  Precipitation  Process,  M.  Home;  Electrical  Pre- 
cipitation of  Solids  from  Smelter  Gases,  R.  B.  Rathbun. 

POWER   PLANTS 

Connecticut.  Operating  Features  of  the  Montville  Power  Station.  Power  Plant 
Eng.,  vol.  26,  no.  24,  Dec.  15,  1922,  pp.  1187-1192,  12  figs.  Eastern  Con- 
necticut Power  Co.'s  plant  is  planned  for  ultimate  capacity  of  50,000  kw 
but  initial  installation  is  20,000  kw.  Good  results  obtained  during  3  years' 
operation. 

Equipment.  Glimpses  of  the  Power  Show.  Power,  vol.  56,  no.  24,  Dec.  12,  1922, 
pp.  928-936,  6  figs.  Review  of  equipment;  educational  value  of  exhibits. 
List  of  exhibitors  and  their  products. 

Factory.  Power  for  Making  the  Steinway  Piano.  Power  Plant  Eng  .  vol.  26. 
no.  23,  Dec.  1,  1922,  pp.  1139-1144,  10  figs.  Describes  power  plant  serving 
one  of  factories  at  Long  Island  City,  NY.  Details  of  boiler  house,  feedwater, 
kilns,  exhaust  steam,  engine  equipment  and  fire  protection. 


PAPER  MANUFACTURE 
Chlorine  in.     Chlorine  in  Paper  Making,  Ismar  Ginsberg.     Chem.   Age   (N.Y.), 
vol.  30,  no.  11,  Nov.   1922,  pp.  487-488.     Possibilities  of  chlorine  process  for 
manufacture   of   pure   cellulose   from    wood   and   straw.     Chlorine   for   paper 
making  in  Italy. 

PAPER  MILLS 
Electric  Drive.     Applying  the  Electric  Motor  to  the  Pulp  Industry,  Gordon  Fox. 
Power  Plant  Eng.,  vol.  26,  no.  23,  Dec.  1,  1922,  pp.  1153-1156,  5  figs.     Notes 
on  pulp  and  paper-mill  drives. 

Application  of  the  Electric  Motor  to  Paper  Making,  Gordon  Fox.  Power 
Plant  Eng.,  vol.  26,  no.  24,  Dec.  15,  1922,  pp.  1209-1212,  4  figs.  Intricate 
driving  problems  solved  by  development  of  sectional  drive. 

PEAT 
Utilization.     New  Processes  for  Utilization  of  Peat  (Neue  Verfahren  zur  Torfver- 
wertung  und  Torfveredelung),  Joh.  Steinert.     Zeit.  fur  angewandte  Chemie, 
vol.  35,  no.  81,  Oct.  10,  1922,  pp.  553-555.     Peat  as  a  fuel;  water  extraction; 
briquetting;  etc.     Shows  that  peat  is  a  fuel  well  worth  attention. 

PHOSPHATES 
United  States  Deposits.     The  Story  of  Phosphate  Rock.     Am.  Fertilizer,  vol.  57, 
no.    10,   Nov.   18,   1922,  pp.   23-38d,   25  figs.     Distribution  and  character  of 
deposits;  methods  of  handling;  phosphate  reserves  of  United  States;  simple 
tests;  manufacture  of  acid  phosphate. 

PIPE,  CAST-IRON 
Failure  in.     Causes  of  Failure  in  Cast  Iron  Pipe,  F.  A.  Mclnnes.     Am.  Water 
Works  Assn. — JL,  vol.  9,  no.  6,  Nov.  1922,  pp.  846-850.     Discusses  quality 
of  pipe  iron  as  probable  cause  of  failures. 


PULLEYS 
Sizes  and  Types.     Sizes  and  Types  of  Pulleys,  Frank  E.  Gooding.     Indus.  Engr  . 
vol.  80,  no.  11,  Nov.  1922,  pp.  519-526,  22  figs.     Practical  pointers  on  pulleys 
for  transmitting  power  through  lineshafting  to  machines. 

PULVERIZED  COAL 

Boiler  Firing.  How  Powdered  Coal  Is  Burned  at  Lakeside.  Power,  vol.  56, 
no.  25,  Dec.  19.  1922.  pp.  969-973.  5  figs  Details  of  conveyor  system,  burners 
and  system  of  regulation;  operating  problems  encountered  and  how  they 
have  been  met. 

Furnaces.  Furnace  Maintenance  with  Pulverized  Fuel.  Milton  W.  Arrowood. 
Iron  Age,  vol.  110,  no.  25,  Dec  21.  1922.  pp.  1633-1636,  5  figs.  Effect  of 
imperfect  mixing  in  causing  overheating  of  brick  surfaces;  abrasion  of  eddying 
currents;  efficient  firing  and  low  maintenance. 

Powdered  Coal  as  Fuel  in  Steam  Plants,  Henrv  Krcisingcr  and  John 
Blizard  Engrs.'  Soc.  West.  Pa— Proc,  vol.  3S,  no.  5.  June  1922,  pp.  169- 
181  and  (discussion)  1S2-200,  6  figs.  Reasons  for  high  thermal  efficiency. 
Deals  mainly  with  furnace  design. 

Malleable  Iron  Foundries.  Powdered  Coal  for  Malleable.  T.  W.  Atterbury 
Foundry',  vol.  50,  nos.  20  and  21,  Oct  IS  and  Nov  1,  1922,  pp  M5-S19  and 
880-884,  14  figs.  Information  based  on  practice  at  plant  of  T  H  Symington 
Co.,  Rochester.  XV.  Oct.  15:  Experimental  results  indicate  advantages 
of  use  of  powdered  fuel  over  hand  firing.  Nov.  1;  Calculating  gas  velocity, 
volume  and  length  of  time  in  furnace;  application  to  annealing  ovens. 

Pulverizers.  Self-Containcd  Coal  Dryer,  Pulveriser  and  Blower  Power  House, 
vol.  15,  no.  22,  Nov.  20,  1922,  pp.  22-23.  3  figs.  New  machine,  known  as 
Atritor,  dries,  granulates,  pulverizes  to  any  degree  of  fineness  and  delivers 
fuel  into  combustion  chamber  all  in  one  continuous  process,  at  any  desired 
rate  of  delivery  without  auxiliary'  plant  other  than  feeding  arrangement  for 
coal. 

PUMPS 
Air-Lift.  Raising  Liquids  by  Means  of  Compressed  Air  (Elevacion  de  llquidos  por 
medio  de  aire  comprimido),  Antonio  Gomez  Remirez.  Associ6n  de  Ingenieros 
del  Instituto  Catolico  de  Artes  e  Industrias — Anales,  vol.  1,  no.  4,  1922,  pp. 
290-296,  8  figs.  Discusses  air-lift  pumping  system,  its  advantages  and  applica- 
tion, and  makes  some  calculations  for  plants. 
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Fire,  Installation  of.  Some  Point  to  Observe  When  Installing  Fire  Pumps, 
G.  A.  Van  Brunt.  Indus.  Engr.,  vol.  80,  no.  12,  Dec.  1922,  pp.  583-589,  17 
figs.  Outlines  more  important  requirements  of  Nat.  Board  of  Fire  Under- 
writers governing  installation  of  fire  pumps. 

Reciprocating  Displacement.  Test  Code  for  Reciprocating  Displacement  Pumps. 
Mech.  Eng.,  vol.  44,  no.  12,  Dec.  1922,  pp.  844-847.  Preliminary  draft  of 
eighth  in  series  of  19  test  codes  being  formulated  by  A.S.M.E.  Committee 
on  power  test  codes. 

Types.  Pumps,  Ed.  Cunningham.  Domestic  Eng.,  vol.  100,  nos.  2,  3,  4,  8  and  13 
and  vol.  101,  nos.  4  and  9,  Julv  8,  15,  22,  Aug.  19,  Sept.  23,  Oct.  28  and  Dec. 
2,  1922,  pp.  48-51,  100-103,  139-142,  321-324  and  355,  536-539,  130-131  and 
158-162,  and  371-374,  31  figs.  Development  of  apparatus  of  indispensible 
use  to  plumbing  and  heating  contractor.  Use  of  rotary  pumps,  which  are 
particularly  adaptable  for  pumping  heavy  liquids.     Use  of  air-lift  pumps. 

PUMPS,  CENTRIFUGAL 
Piston   and.     Pumps   (Les  pompes).     Metallurgie,  vol.   53,   no.   45,   Nov.   9,   1922, 
pp.  1665-1668.     Discusses  work  done  by  pumps  and  gives  formulas  and  calcula- 
tions;  describes  centrifugal  and  piston  pumps,   their  operation  and   control. 


0 


QUAY  WALLS 
Reinforced-Concrete.     Some  Special  Types  of  Retaining  Walls,   R.   N.   Stroyer. 
Concrete   &  Constr.  Eng.,  vol.   17,  no.    11,   Nov.   1922,  pp.   710-715,   12  figs. 
Describes  type  of  reinforced-concrete  quay  walls;  number  of  which  have  been 
built  in  Germany  and  England.     Advantages. 


R 


RADIOTELEGRAPHY 
Arc  Generator.     Characteristics  of  5-Ww.  Elwell-Poulsen  Arc  Generator,  A.  T.  C. 

Moore.     Engineering,  vol.   114,  no.  2971,  Dee.  8,  1922,  pp.  697-698,  10  figs. 

Results  of  tests  performed  on  generator  manufactured  by  C.  F.  Elwell,  Ltd., 

and  erected  by  them  at  East  London  College. 
Short-Wave   Directional.     Short-Wave   Directional   Wireless   Telegraphy,   C.    S. 

Franklin.     Instn.  Elec.  Engrs. — Jl.,  vol.  60,  no.  312,  Aug.  1922,  pp.  930-934 

and  (discussion)  934-938,  4  figs.     Results  of  investigations  made  with  reflectors 

and   wave-lengths   below   20   meters.     Investigation   was   commenced   by   G. 

Marconi  in  Italy  in  1916  with  author's  assistance. 

RADIOTELEPHONY 

Stations.  The  London  Wireless  Broadcasting  Station.  Engineering,  vol.  114, 
no.  2970,  Dec.  1,  1922,  pp.  686-688,  2  figs.  Details  of  station,  based  on  tech- 
nical information  supplied  by  R.  H.  White,  engineer  of  Marconi  Co. 

Transmitters.  Commercial  Radio  Telephone  and  Telegraph  Transmitting  Equip- 
ment, W.  R.  G.  Baker  and  B.  R.  Cummings.  Gen.  Elec.  Rev.,  vol.  25,  nos. 
10  and  11,  Oct.  and  Nov.  1922,  pp.  603-606  and  666-673,  15  figs.  Explains 
advantages  of  continuous-wave  and  interrupted-continuous-wave  transmission 
and  describes  essential  elements  of  standardized  commercial  type  of  radio 
transmitter  for  telephony.  Description  of  200-watt  and  1000-watt  vacuum 
type  transmitter,  the  several  component  parts,  and  transmitter  of  2000-watt 
output. 


RAILWAY  MANAGEMENT 
Operating  Departments.  Reorganization  of  Operating  Departments,  Great 
Indian  Peninsula  Railway.  Ry.  Gaz.,  vol.  37,  no.  22,  Dec.  1,  1922,  pp.  714- 
717.  In  order  to  secure  improved  operating  results  and  effect  economy, 
co-ordination  of  running  branches  of  traffic  and  locomotive  departments  under 
transportation  department  and  formation  of  separate  commercial  and  mechan- 
ical departments. 

RAILWAY  MOTOR  CARS 

Electric.  New  Railway  Motor  Cars  of  the  Burgdorf-Thun  Railway  (Switzerland) 
Neue  Motorwagen  der  Burgdorf-Thun-Bahn).  Schweizerische  Bauzeitung, 
vol.  80,  no.  23,  Dec.  2,  1922,  pp.  255:257,  8  figs.  New  type  consists  of  small 
locomotive  and  a  passenger  car,  having  front  motor  bogie  in  common,  thus 
being  shorter  in  length  than  such  a  combination  ordinarily  is,  and  traveling 
in  both  directions  with  changing  bogie. 

Gasoline.  Novel  Gasoline  Motor  for  Railway  Car  Bodies,  Raymond  S.  Zeitler. 
Ry.  Rev.,  vol.  71,  no.  25,  Dec.  16,  1922,  pp.  852-854,  2  figs.  New  design 
for  self-propelled  car  utilized  bolster  as  crankcase;  double-end  electropneumatic 
control. 

RAILWAYS 
Rolling-Stock  Material  Specifications.  Standardization  of  Specifications  for 
Materials  for  Construction  of  Rolling  Stock  for  the  French  Railways  (Note 
sur  les  unifications  des  specifications  techniques  pour  la  fourniture  des  mate- 
riaux  entrant  dans  la  construction  des  voitures,  machines  et  tenders  des  grands 
reseaux  de  chemins  de  fer  francais) ,  M.  La  Blant.  Revue  Generale  des  Chemins 
de  Fer,  vol.  41,  no.  5,  Nov.  1922,  pp.  315-324.  Standardization  by  Minister 
of  Public  Works  of  specifications  of  1906  and  1917. 

RAILWAY  OPERATION 
Train  Control.     Automatic  Train  Control,   Thos.   S.   Stevens,   C.   F.   Giles  and 
A.  W.  Towsley.     West.  Soc.  Engrs. — Jl.,  vol.  27,  no.  12,  Dec.  1922,  pp.  370-382 
Three  articles  discussing  subject  from  signal,  mechanical,  and  transportation 
standpoint. 

RAILWAY  TIES 
Renewals.     Methods  of  Making  Tie  Renewals.     Ry.  Rev.,  vol.  71,  no.  23,  Dec.  2, 

1922,   pp.    783-784,    1    fig.     Committee   report   presented   at   Roadmasters    & 

Maintenance  of  Wav  Assn. 
Steel.     Steel  Ties  and  Curbs.     Can.  Engr.,  vol.  43,  no.  21,  Nov.  21,  1922,  pp.  558- 

559,   3   figs.     Now   being  successfully   manufactured   by  Canadian   company; 

ties  show  saving  in  cost  compared  with  wood;  curb  used  at  Merritton,  Ont. 

RAILWAY  TRACK 

Crossings.  A  Practical  Chart  for  Point  and  Crossing  Work,  R.  D.  Walker.  Ry. 
Engr.,  vol.  43,  no.  515,  Dec.  1922,  pp.  454-456,  3  figs.  Chart  devised  by 
author  expressing  simple  relationships  between  various  variables  required 
for  ordinary  point  and  crossing  work. 

Improvement.  Illinois  Central  Improves  Line  Near  Chicago.  Rv.  Age,  vol.  72, 
no.  25,  Dec.  16,  1922,  pp.  1123-1128,  9  figs.  Reduces  grades  and  adds  to 
tracks  between  Matteson,  111.,  and   Kankakee  under  heavy  'traffic. 

RAINFALL 
Intensities.     Rainfall  and  Floods.     Engineering,  vol.  114,  no.  2968,  Nov.  17,  1922, 
pp.   614-616,   3  figs.     Rainfall  and  rainfall  intensities.     Summary  of  factors 
upon  which  quantity  of  water  which  will  accumulate  at  point  or  outlet  of 
water  course  draining  a  basin  depends. 


RAILWAY  ELECTRIFICATION 

Arguments  for.  Some  Arguments  for  Railroad  Electrification,  W.  J.  Davis,  Jr. 
Gen.  Elec.  Rev.,  vol.  25,  no.  12,  Dec.  1922,  pp.  720-723.  Discusses  three  neces- 
sary equipments  of  motive-power  equipment  capable  of  successfully  meeting 
transportation  requirements  of  the  country,  namely,  (1)  availability  for 
service,  (2)  unrestricted  power  possibilities,  and  (3)  economical  operation. 
Comparison  of  steam  service  taken  from  records,  and  estimated  electric  service. 

Chicago  Terminals.  Illinois  Central  Announces  Plans  for  Chicago  Terminals. 
Eng.  News-Rec,  vol.  89,  no.  20,  Nov.  16,  1922,  pp.  841-843,  2  figs.  Begins 
18-year  program  of  improvement  on  suburban  and  terminal  electrification 
and  lake-front  park  extension. 

France.  Electrification  of  the  Midi  System  (L'electrification  du  reseau  du  Midi), 
L.-D.  Fourcault.  Eleotricien,  vol.  53,  nos.  1312  and  1313,  Nov.  15  and  Dec. 
1,  1922,  pp.  505-513  and  529-534,  12  figs.  Program  of  electrification;  loco- 
motive tests  in  France;  locomotive  construction  and  upkeep;  workshops; 
describes  double-bogie,  1400-hp.  Midi-type  locomotive;  overhead  transmission 
lines  and  equipment;  substations;  converters;  etc. 

Electrification  of  tin-  National  Systems  (L'EIectrification  des  reseaux 
nationaux),  Auguste  I'awlowski.  Nature,  no.  2535,  Nov.  4,  1922,  pp.  297- 
300.  4  figs  Design  arid  operation  of  1500-volt  electric  locomotives  of  Midi 
railway,  and  data  on  sections  electrified. 

Partial  Electrification  of  the  System  of  the  Orleans  Railway  Company 
(I/Electrification  partielle  du  Reseau  de  la  CompaKtiie  des  Chemins  de  Fer 
d'Orleans),  H.  Parodi.  Houille  Blanche,  vol.  21.  no  69-70,  Sept.-Oct.  1922, 
pp.  162-166,  2  figs.  Describes  work  on  section  between  Paris  and  Toulouse 
and  gives  some  details  of  equipment. 

Future  of.  The  Future  of  Railway  Electrification  and  Its  Connection  with  Power 
Supply  and  Distribution.  Philip  Dawson.  Elec.  Rev  .  vol  Bl,  no,  2847,  Nov. 
17,  1922,  pp  742-745,  1  fig  Development  on  Continent  of  Europe,  especially 
in  Central  Kuropc;   British  schemes 

HTDRO-F.i.FfTinr    l)i;vnniMi\r      \\i>       Bydro-Eleotric     Power     Development     as 

Related  to  the  Electrification  of  Railroads,  C  1'  Loweth  Am  Soc  Civ. 
Engrs  Proc..  vol  18,  no  10,  Deo  1922.  pp.  1872-1878.  Conditions  under 
which  hydro-electric  power  would  be  important  factor  in  steam-railway  elec- 
trification 

Australia.  The  Traffic  Problem  of  Sydney,  New  South  Wales,  and  Its 
Solution,  I  I  C  Bradfield.  Ry.  Gaz.,  vol.  37,  no.  21,  Nov.  24,  1922,  pp. 
M9  654,  1  I  figs  New  loop  lines  to  separate  and  extend  urban  rail  wav  facilities, 
electrification  proposals,  further  extensions  of  railway  system,  and  Sydney 
harbour  bridge. 
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REFORESTATION 
Watersheds.     Problems  in   the   Reforestation   of   Watersheds,   George   R.    Tavlor. 
Am.  Water  Works  Assn.— Jl.,  vol.  9,  no.  6,  Nov.   1922,  pp.  874-884.     Deals 
with  fire  protection,  planting,  tree  diseases,  and  utilization  of  deal  and  dying 
trees. 

REFRACTORIES 

Carbonized  Clay.  A  New  Refractory  Material,  Walter  Smith.  West  of  Scotland 
Iron  &  Steel  Inst.— Jl.,  vol.  30,  part  1,  session  1912-23,  Oct.  1922,  pp.  8-13 
and  (discussion)  13-15,  4  figs,  on  supp.  plate.  Points  out  marked  difference 
which  exists  between  admixture  of  carbon  and  clay,  and  structural  change 
in  clay  itself  after  undergoing  treatment  by  carbon-charged  gases  according 
to  process. 

Chrome.  Chrome  Refractories,  J.  Spotts  McDowell  and  H.  S.  Robertson.  Am. 
Ceramic  Soc. — Jl.,  vol.  5,  no.  12,  Dec.  1922,  pp.  865-887,  2  figs.  Compilation 
from  available  literature,  giving  more  important  data  on  chromite  and  chrome 
refractories;  Bibliography 

Properties,  Mechanical.  Mechanical  Properties  of  Refractories  at  High  Tem- 
perature (Sur  les  proprieties  mecaniques  des  produits  refractaires  aux  temp6ra- 
tures  61evees),  E.-L.  Dupuy.  Revue  de  Metallurgie,  vol  19,  no  11,  Nov. 
1922,  pp.  672-675,  5  figs.  Experiments  to  find  crushing  strength,  showing 
critical  points  at  1000  and  1400  deg.;  importance  of  time  element  m  experiment. 

REFRIGERANTS 
Methyl  Chloride  and  Butane.  Low  Pressure  Refrigerants,  H.  D.  Edwards. 
Refrig.  World,  vol.  57,  no  11,  Nov.  1922,  pp  15-18  Considers  low-pressure 
refrigerants  with  low  boiling  points;  lubrication  problem;  fire  hazard;  vapor 
tension;  possibility  of  butane  and  methyl  chloride  obtain  important  place 
in  refrigeration  practice  outside  of  small  unit.  Paper  read  before  Nat.  Assn. 
of  Practical  Refrig.  Engrs. 

REFRIGERATION 

Air  Batteries.  Air  Batteries  is  Applied  to  Refrigeration  in  New  Zealand  Meat 
Works,  W.  Q,  ('roll  Refrig.  Eng.,  vol  9,  no  5,  Nov  1922,  pp  I.".--  I'1' 
and  162,  1  fig.  Plants  embody  both  wet  and  dry  systems,  former  with  brine, 
for  egg  and  meat  storage,  and  latter  mostly  for  fruit  storage. 
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per  cent  mechanical  efficient   mas   he  expected 

in, -i  RVOIR8 
I    iveri         Building    I  be    Baldwin    Rest  r\  ..ir.   I 
Eng    New«  Rec,  vol    BO,  no    22,  n,a    30,  1022,  pp   016-020,  0  Bgi      Minna 

? In ni  hat  duplicate  equipment;  cable)  d  and synchronised 

•yd   i  om  rete  bucket  and  16-ton  skips 

i  iction    Method     al    Sugarloai    Reservoir,    Victoria,    H     M 
Bherrard      Commonwealth    Engr.,   vol     10,   no    ■'<.   Ocl     I,    1022,  pp.  95-99, 

3  tit'-      Describe!    handling   < >f   materials,   dam   and   outlet    works,   spillway, 
concrete  mixing  plant,  etc     Paper  read  before  tnstn   of  Engrs. 

RHEOSTATS 
Eh  irtino,  Calcui  ition  oi  \  l  niveraal  '  Chart"  Method  of  Calculating  Starting 
Rheostats  for  Direct-Current  Motors.  A  I  Dover  [nstn  Elec  Engrs, — .11.. 
vol  I'll),  no  .'ill'.  Aug  1022,  pp  867-882,  14  figs.  Basis  of  method  is  use  of 
charts  of  grading  coefficients  calculated  for  various  numbers  of  sections, 
definite  values  of  percentage  pressure  drop  in  motor  at  full  load,  and  given 
Starting  conditions. 

RIVETS 
9l  *,.,.m  OP  Holes.     Rules  for  Rivet-Hole  Deductions  in  Tension  Members.  Victor 
H.  Cochrane.     Eng.   News-Rcc  .  vol.  89,  no.  20,  Nov.   16,  1922,  pp.  847-848, 

4  figs.     Simple   formulas   for   equal-stress   and   equal-area   methods   derived; 
how  they  compare  in  practical  application. 

ROADS 

Bates  Experimental.  Construction  Data  and  Tests  on  Bates  Experimental 
Highway,  Clifford  Older.  West.  Soc.  Engrs. — JL,  vol.  27,  no.  11,  Nov.  1922, 
pp.  319-337  and  (discussion)  337-339,  12  figs.  Outlines  progress  in  establishing 
fundamental  principles  of  design. 

Design  and  Maintenance.  Highwav  Design,  Maintenance  and  Finance.  Eng. 
News-Rcc,  vol.  89,  no.  22,  Nov.  30,  1922,  pp.  942-943.  Abstracts  of  com- 
mittee reports  made  to  advisory  board  on  highway  research  of  Nat.  Research 
Council. 

Tractive  Resistance,  Motor-Truck.  Motor  Truck  Tractive  Resistances  on 
Road  Surfaces,  T.  R.  Agg.  Eng.  News-Rec.,  vol.  89,  no.  23,  Dec.  7,  1922,  pp. 
982-985,  9  figs.  Elimination  tests  of  measuring  devices  prove  superiority  of 
space-time  recorders;  gasoline  consumption  measured  in  relation  to  tractive 
resistance. 

ROADS,  CONCRETE 
Portland-Cement.  Portland  Cement  Concrete  Roads,  James  T.  Voshell.  U.S. 
Dept.  of  Agriculture,  Bui.  No.  1077,  Oct.  21,  1922,  67  pp.,  35  figs.  Materials 
used  in  concrete  roads;  proportioning;  quantities  of  materials  required;  design; 
construction;  organization  and  equipment;  cost  of  concrete  pavements;  main- 
tenance; surfacing  old  concrete  pavements. 

ROCK  CRUSHING 

Screens  for  Washing.  Screens  for  Washing  Plants,  Edmund  Shaw.  Rock  Pro- 
ducts, vol.  25,  nos.  21,  22,  23  and  24,  Oct.  21,  Nov.  4,  18  and  Dec.  2,  1922, 
pp.  18-20,  32-35,  15-20  and  .17-19,  20  figs.  Oct.  21:  Right  and  wrong  uses 
of  stationary  screens,  their  principles  of  operation  and  suitable  fabrics;  Nov.  4: 
Common  faults  and  principles  of  stationary  screens.  Nov.  18:  Revolving 
screens  and  why  they  are  preferred.  Dec.  2:  Shaking  and  electric  vibrating 
screens. 

ROLLING   MILLS 

Brass.  The  New  Works  of  the  Hirsh  Copper  and  Brass  Co.  (Das  neue  Werk  der 
Hirsch  Kupfer-  und  Messingwerke  A.-G.,  Georg  Schlesinger.  Zeit.  des 
Vereines  deutscher  Ingenieure),  vol.  66,  nos.  40,  41  and  43-44,  Oct.  7,  14  and 
28,  1922,  pp.  949-954,  969-972  and  1022-1024,  42  figs.  Details  of  construction 
of  a  modernly  equipped  brass  rolling  mill;  conveyance  facilities;  organization 
system,  etc.  See  also  Werkstattstechnik,  vol.  16,  nos.  20  and  21,  Oct.  15 
and  Nov.  1,  1922,  pp.  605-613  and  653-658,  42  figs. 

Nickel  and  Monel  Metal.  Mills  Built  for  Rolling  Nickel  and  Monel.  Blast 
Furnace  &  Steel  Plant,  vol.  10,  no.  12,  Dec.  1922,  pp.  605-611,  7  figs.  De- 
scribes refining  process  and  new  rolling  mills  at  Huntington,  W.Va.  Physical 
properties  of  monel  metal. 

ROOFS 

Restoration  of  Westminster.  The  Restoration  and  Preservation  of  Westminster 
Hall  Roof.  Engineer,  vol.  134,  no.  3489,  Nov.  10,  1922,  pp.  494-496,  6  figs. 
Review  of  lecture  by  Sir  Frank  Baines  delivered  to  Instn.  Mech.  Engrs. 


SAFETY 
TEXTILE  Code.     Development  of  the  Textile  Safety  Code  Presents  Many  Intricate 
Problems,   A.   B.   Cole.     Safety   Eng.,   vol.   44,   no  s  4-5,   Oct. -Nov.    1922,   pp. 
165-169,  8  figs.     Progress  of  preliminary  activities  outlined  before  Am.  Soc. 
Safety  Engrs. 

SEWAGE 
Effluents,  Analysis  of.  A  Colorimetric  Method  of  Analysis  for  Sewage  Effluents, 
R.  C.  S.  Walter  and  V.  G.  Pickering.  Engineer,  vol  134,  no.  3494,  Dec.  8. 
1922,  p.  602,  5  figs.  Presents  curves  which  are  result  of  experiments  carried 
out  to  determine  relationship,  if  any,  between  density  of  color  in,  and  amount 
of  oxygen  absorbed  by,  sewage  effluents  from  sewage  works  of  Corp.  of  Chel- 
tenham. 


-I  u  \<,i     DISPl 
\,  1 1\  ■ 

1922,  pp    184-189.     Brief  outlini 

•  i  points  which  appear  to  require  lurtl,<r 

•  ion 
Chicaoo    B  •.  ■■  I  I  ■  I 

1  !ng    News-1  ;     v.i'si, 

pp    1008-1013,  ll  figs      Program  ii 

iluage-handling  equipment   and  ,:,r!\    operai 
Dim  i  T  OxiDATlol  t   <  Ixidation 

•  ni   -it    Aiientov. n,   Pa  .   Barn    I 
..  no    .",,  Nov     1022,  pp   .165-171    5  figs      1 1' 

grit  chamtM  rs,  lin  e  towt  r  , ;,  ctrols  /•  rs,  powt  i  pumps; 

comparison  with  lime  process      Papei  Municipal  Im- 

provi  IncntS. 
I  in  inilM    I  on       Si  wag!     I  O 

.Nov     17.    1022,   pp    300-312      tnnual   report   ol    :.] 

,,n  operations  at  Withington  and  Davyhulme  work-  and  research  work  relating 

to  dewartring  of  actii  :it>  d  - 
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System      Unusual    -  rtruction   at    Fort    Madison,    I.     B.    Reynolds.     Pub. 

Works,  vol  53,  no.  '■>.  Nov  1922.  pp  222-223,  1  fig  Reconstruction  made 
necessary  by  raising  of  water  level  in  Mississippi  River,  due  to  Keokuk  dam. 
Consists  of  In  mi   of  8-in.  to  24-in   pipe. 

SI  u  ERS 
Maintenance      Sewar    Maintenance,   D.   C.    Neman   Collins.     Pub.   Works,   vol. 
53,  no.  9,  Nov    1922.  pp.  220-222,  3  fie*      Experience  with  cleaning  7  mi    ol 
15  and  20-in.  sewer 

BHAFER8 

Tabu:  Supports.  Shaper  Table  Supports.  Fred  Horner  Maehv  (Lond),  vol. 
21,  no.  529,  Nov.  16,  1922,  pp.  200-205,  17  figs  Devices  employed  by  various 
manufacturers  to  counteract  downward  thrust  of  cut 

SLAG 
Blast-Furnace.  An  Investigation  of  Losses  in  Copper  Blast-Furnaee  Slag,  D.  F. 
Stedman.  Eng.  &  Min.  Jl. -Press,  vol.  114,  nos.  24  and  25,  Dec.  9  and  16. 
1922,  pp.  1023-1027  and  1072-1076,  6  figs.  Study  of  slags  produced  at  plant 
of  Consolidated  Mining  &  Smelting  Co.,  Trail,  B.C.,  indicates  some  errors 
in  work  of  earlier  investigators;  pyrogallic-acid  method  developed  to  determine 
amount  of  oxidized  copper  present 

SOUND 

Waves,  Generation  of.  On  a  New  Method  for  the  Generation  of  Sound-Waves. 
Jul.  Hartmann.  Physical  Rev.,  vol.  20,  no.  6,  Dec.  1922,  pp.  719-727,  9  figs. 
Pressure  variation  along  a  high-velocity  air  jet;  describes  new  resonator  actuated 
by  a  high-velocity  air  jet. 

STACKS 
Dimensions,  Determination  of.     Charts  for  Determining  Stack  Dimensions.  R.  A. 
Foresman.     Power,  vol.  56,  no.  21,  Nov.  21,  1922.  pp.  804-806,  2  figs.     Presents 
charts  for  determining  height  and  diameter  of  stack. 

STANDARDIZATION 
Size.  Size  Standardization  by  Preferred  Numbers.  C  F.  Hirschfeld  and  C.  H.  Berry. 
Mech.  Eng',  vol.  44,  no.  12,  Dec.  1922,  pp.  791-800.  20  figs.  Study  of  subject 
in  connection  with  American  conditions  and  problems.  Authors  develop 
preferred-nuniber  systems  based  on  theory  of  geometrical  series  and  apply 
them  to  various  industries.  Successful  use  of  preferred  numbers  in  Germany 
and  other  European  countries. 

STANDARDS 
D.  S.  Bureau  of  The  National  Bureau  of  Standards.  R  S  McBride.  Chcm  & 
Met  Eng.,  vol.  27.  no.  24,  Dec.  13,  1922,  pp.  1159-1164.  4  figs.  Organisa- 
tion and  functions,  types  of  standards  investigated,  funds,  personnel  and 
methods;  relation  of  industrial  research  and  technical  work  to  fundamental 
studies  of  constants  and  research  in  pirc  physics 

STEAM-ELECTRIC   PLANTS 
Fuel   Problems.     The   Fuel   Element   in   Energy   Production   Costs.   S.   B.    Flagg. 
Mech    Eng.,  vol.  44,  no.  12,  Dec.  1922.  p.  81S.     Problems  in  rising  fuel  costs 
in     connection     with    operation    of    steam-electric    public-utility    properties. 
(Abridged.) 

STEAM   ENGINES 
Uniflow.  A  Uniflow  Engine  with  an  Unusual  Valve  Gear     Power. v  ol.  56,  no.  22.  Nov. 
28,   1922,  pp.   843-844,   4   figs      The   Hamilton   uniflow -engine  valve  gearing; 
method  of  setting  valves  in  shop  and  field. 

Correct  Adjustment  of  Uniflow  Engine  Valve  Gear  Power,  vol  56, 
no.  24,  Dec.  12,  1922,  pp  942-043,  5  tics  Ridgway  uniflow  steam  engine; 
auxiliary  clearance  device;  how    to  time  valves. 

I'naflow  Engines  for  Compressor  Drive  Power,  vol  56,  no.  25.  Dec 
19.  1922,  pp.  978-979,  4  figs  New  Worthington  uniflow  engine  compressor; 
governing  device;  method  of  setting  steam  valves 

STEAM  GENERATION 
HlQH  \s  LOW-PRESSURE  High  or  low  Pressure  for  Steam  Heater.  Edgar  Bucking- 
ham. Power  House,  vol  15,  no  21,  Nov.  ">.  1922.  pp  21-22  and  24  Writer 
points  out  that  by  generating  at  high  pressure  and  transmitting  through 
small  line,  with  larnc  line  drop,  heat  loss  from  line  may  he  made  ssuch  smaller 
than  when  pressure  is  low    throughout   system 
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STEAM   GENERATORS 
Electric.     New   Type   of  Electric  Steam  Generator,  E.   M.   Horstkotte.     Power, 
vol.  56,  no.  21,  Nov.  21,  1922,  pp.  795-797,  3  figs.     Construction  and  operation 
of  new  type  designed  by  Gen.  Elec.  Co.     Economy  of  using  electric  boilers 
to  absorb  excess  power  from  hydro-electric  plants. 


STEAM   TRAPS 

Development  and  Progress.     Development  and  Progress  in  the  Construction  of 

Steam  Separators  (Entwicklung  und  Fortsehritt  im  Bau  von  Kondenswassera- 

bleitern),  Ph.  Baab.     Maschinenbau,  vol.  2,  no.  1,  Oct.  14,  1922,  pp.  G8-G11, 

1  7  figs.     Discusses  purpose,  improvements  and  different  types  of  steam  traps. 


STEAM   TURBINES 
Bleeder.     The  Bleeder  Turbine  as  a  Coal  Conservator,  J.  L.  Moore.     Indus.  Man- 
agement (NY.),  vol.  64,  no.  6,  Dec.  1922,  pp.  360-363,  7  figs.     Excess  power 
as    "by-product"  of  waste  steam. 

The  Bleeder  Turbine — Its  History  and  Theory,  J.  L.  Moore.  Am.  Soc. 
Heat.  &  Vent.  Engrs.— Jl.,  vol.  28,  no.  8,  Nov.  1922,  pp.  789-794,  7  figs.  De- 
sign and  operation. 

Hotor  Balancing.  On  the  Balancing  of  Turbine  Rotors,  Kvoji  Suvehiro.  Soc. 
Mech.  Engrs.,  Tokyo,  Japan— .11.,  vol.  25,  no.  75,  Sept.  1922,  pp.  1-10,  9  figs. 
In  author's  method,  magnitude  and  phase  of  both  statical  and  dynamical 
unbalances  are  found  directly  at  once,  from  all  external  disturbances. 


STEEL 
Alloy.     See  Alloy  Steels. 

Aluminum  in  Steel,  W.  H.  Keen.     Iron  Age,  vol.  110,  no.  24,  Dec. 
p.  1574.     Argument  favoring  its  more  liberal  use;  how  not  to  use  it. 

Chrome-Nickel.     See  Chrome-Nickel  Steel. 


Aluminum  in. 
14,  1922, 


CORROSION.  Effects  of  Steel  Corrosion  on  Motor  Car  Bodies,  C.  O.  Bannister. 
Automotive  Manufacturer,  vol.  64,  no.  8,  Nov.  1922,  pp.  9-12  and  (discussion) 
12-14.  Theory  of  corrosion,  results  of  steel  plates  and  effects  of  this  upon 
finished  motor-vehicle  body;  how  it  can  be  avoided.  Paper  read  before 
British  Carriage  <&  Automobile  Mfrs. 

\i  mbering  System.  Movement  to  Designate  Steel  by  Numbers.  Iron  Age,  vol. 
110,  no.  24,  Dec.  14,  1922,  pp.  1569-1570.  Investigation  instituted  under 
Government  auspices  by  Eng.  Standards  Committee  to  have  numbering 
system  for  tool  and  other  steels. 

STEEL  CASTINGS 
Facing  Sand  Studies  Changes  in  Grain  Size,  R.  L.  Doty.  Foundry,  vol.  50, 
no.  24,  Dec.  15,  1922,  pp.  987-989  and  996,  5  figs.  Extended  tests  show  fine- 
ness of  silica  sand  not  increased  by  additions  of  fireclay,  but  clay  builds  up 
on  grains  of  sand  enlarging  them;  results  of  sieve  test.  Paper  presented  before 
Am.  Foundrymen's  Assn. 


STEEL,  HEAT   TREATMENT  OF 
Cm'i  ible  Furnaces.     Heat  Treatment  of  Steel  in  Crucible  Furnaces.     Can.  Machy., 
vol.  28,  no.   19,   Nov.  9,   1922,  pp.  20-21.     Uniform  heat  of  first  importance; 
pressed-steel   pots   said   to   give   good   service;    handling   parts  in   quantities; 
preventing  formation  of  scale. 

Hardening.  Practice  on  Quenching  Mediums  for  Hardening.  Can.  Machy., 
vol.  28,  no.  20,  Nov.  16,  1922,  pp.  28-29.  Oil  is  said  to  give  best  proportions 
between  hardness,  toughness  and  warpage;  care  should  be  taken  to  keep 
water  out  of  bath;  brine  and  acid  for  extreme  hardness. 

Salt  Baths  for.  Salt  Baths  for  Heat  Treating.  Sam.  Tour.  Am.  Soc.  for  Steel 
Treating — Trans.,  vol.  3,  no.  2,  Nov.  1922,  pp.  245-251.  Covers  work  done 
by  writer  up  to  present  time.  Summarizes  requirements  which  proper  salt 
bath  should  meet 

STEEL   MANUFACTURE 

CRUCIBLE  Steel.  Comparison  of  American  and  English  Methods  of  Producing 
High  Grade  Crucible  Steel,  T.  Holland  Nelson.  Am  Soc  for  Steel  Treat- 
ing—Trans., vol.  3,  no  3,  Dec  1922,  pp.  279-298,  24  figs.  American  method 
is  said  to  differ  in  three  great  essentials  from  English,  namely,  source  of  licit, 
furnace  itself,  and  crucible  put ;  comparison  of  American  gas-fired  with  Sheffield 
coke-hole  crucible  furnace. 

I.mii.y  History.  England.  Early  History  of  Steel  Making  in  England,  Rhys 
Jenkins  Engineer,  vol  134,  no.  3492,  Deo  1,  1922,  pp.  572-574.  Review  of 
early  works      Paper  read  before  Newcomen  Soc 

Tl  MPERATT7RE,  INFLUENCE  OF.  Influence  of  Temperature  in  the  Manufacture  of 
steel  (Influence  de  la  temperature  dans  la  fabrication  de  I'acier),  Oh.  Clausel 
de  Coussergues.  Revue  de  M6tallurgie,  vol  19.  no  II,  Nov.  1922,  pp  839- 
Dl  I  Discusses  tempera  tore  lit  all  stasis  of  the  milt,  and  temperature  measure- 
ment 

STEEL   WORKS 

Auxiliary   Drives     steel    Mill   Auxiliary    Drives,    L     \     I  mansky  Qen     lie 

Rev,  vol    •>:,.  mis    III  and   II,  Oof    and   Nov     1922,  pp    811  -617  .'111.1  699-710, 

22    figs.      General   factors    affecting   selection    of    electric    motors  f"r   auxiliary 

drives     Explains  method  of  calculating  performance  of  motor-driven  reversing 

mill  table,  including  friction,  acceleration,  duty  cycle,  plugging,  ami  influence 

of  gear  ratios 

Bum  run  Tool  Steel      Layout  for  Electric  Tool  steel  Plant,  Merle  w   Caruthen 

Iron  Age.  vol     110,  no    21,  Nov    23.   1922,  pp    1383-1384,   1   lig       Arrangement 

of   buildings  and   equipment,   particularly    melting   department;   storage   of 
p  and  ferro-allo] 
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STOKERS 
Development.  Chronological  History  of  Stoker  Development,  A.  H.  Blackburn. 
Power,  vol.  56,  no.  23,  Dec.  5,  1922,  pp.  898-899.  Developments  in  stokers 
from  first  Jukes  patent  in  1838  up  to  present  day.  Notes  on  underfeed  single- 
and  multiple-retort,  underfeed  lateral-retort,  overfeed  inclined-grate,  and 
traveling-  and  chain-grate  stokers.  See  (discussion)  in  no.  24,  Dec.  12,  pp. 
911-912.     Paper  read  before  Am.  Soc.  Mech.  Engrs. 

STREET  RAILWAYS 
Motor  Car.  A  New  Motor-Tramwav  Car  in  Paris,  M.  G.  Vergniole.  Elec.  Ry. 
&  Tramway  Jl.,  vol.  47,  no.  1157,  Nov.  10,  1922,  pp.  233-234  and  251-252, 
2  figs.  Comparison  of  tramcar  and  omnibus.  Description  of  new  car  construct- 
ed by  Soci6t6  des  Transports  en  Commun  de  la  Region  Parisienne,  and  its 
advantages.     Translated  from  Industrie  des  Tramways. 

STRIKES 
Causes.     Why   Men  Strike,  Edward  A.   Filene.     Indus.   Management   (X.Y.I,   vol. 
64,  no.  6,   Dec.   1922,  pp.  376-380.     Remedy  that  lies  in  making  business  a 
profession.     The  rights  of  employees. 

STRUCTURAL  STEEL 
Paint  Protection.  Paint  as  a  Protection  for  Steel  Structures,  John  Grieve.  Eng. 
.11  (Eng.  Inst,  of  Canada  Jl),  vol.  5,  no.  12,  Dec.  1922,  pp.  582-584.  Facts 
which  have  militated  against  proper  consideration  of  corrosion;  causes  of 
corrosion;  building-up  a  protective  paint  film;  points  to  be  considered  in 
purchasing  paints. 

Uses  in  Building  Construction.  Pressed  Steel  in  Building  Construction,  A.  H. 
Bromley,  Jr.  Eng.  World,  vol.  21,  no.  6,  Dec.  1922,  pp.  351-365,  12  figs. 
Describes  the  various  uses  of  metal  lumber  in  building  construction. 

STUFFING    BOXES 
Patent  Specifications.     Stuffing-Boxes  and  Substitutes  Therefor  (including  Pack- 
ing Therefor).     Abridgements  of   Specifications,   class   122    (v),   period    1909- 
15,  1922,  115  pp.     Patents  for  inventions. 

SUBSTATIONS 
Automatic.     Automatic  Control  of  A.-C.   Distribution,   A.   E.   Bettis  and  C.   W. 
Place.     Elec.   World,  vol.   80,  no.   22.   Nov.  25,    1922,  pp.   1151-1154,  5  figs. 
Operating  features  of  Kansas  City   Power   &   Light  Co.'s  new  self-operating 
substation. 

Automatic  Substation  for  Control  of  Synchronous  Converters,  C.  J. 
Fuetter.  Coal  Industry,  vol.  8,  no.  11,  Nov.  1922,  pp.  463-466,  3  figs.  Sub- 
station at  Frostburg,  Md.,  of  Consolidation  Coal  Co.,  controls  two  150-kw. 
275-volt  d.c.  converters;  placed  nearly  mile  from  drift  mouth  and  saves  ser- 
vices of  operator;  also  secures  minimum  interruption  of  service. 

SURVEYING 

Aerial.  Aerial  Surveying,  Thomas  J.  Mitchell.  Mich.  Teehnic,  vol.  35,  no.  4, 
May  1922,  pp.  9-10  and  34,  2  figs.  Difficulties  encountered;  present  methods 
of  plotting  inaccurate;  use  under  special  conditions. 


TANKS,  MILITARY 
Amphibious.  Amphibious  Tank,  Novel  Engineering  Development,  Swims  Hudson 
River.  Automotive  Industries,  vol.  47,  no.  24,  Dec.  14,  1922,  pp.  1164-1165. 
3  figs.  Body  rests  on  six  wheels  when  out  of  water;  steering  gear  locked  when 
crawler  is  used  and  steering  accomplished  by  running  one  truck  faster  than 
other;  screw  propellers  for  water  operation;  engine-piston  displacement  is 
665  cu.  in. 

TAPS 
Standard.     Commercial   Standards   As   Adopted    by    the   Tap   and    Die    Institute. 
Am.   Mach.,  vol.  57,   no.   23,   Dec.   7,   1922,  pp.   883-890.     Twelve  tables  are 
presented. 

TELEPHONY 

Wired-Wireless  System.  Wire-Wireless  Telephonv  by  the  Post  Office.  Engin- 
eering, vol.  114,  no.  2967,  Nov.  10,  1922,  pp.  593-594,  1  fig.  System  in  com- 
mercial used  between  London  and  Bristol. 

THERMODYNAMICS 
Low-Temperature  Phenomena.  The  Behaviour  of  Substances  at  Low  Tem- 
peratures in  Relation  to  the  New  Theories  of  Nernst.  and  Planck.  (Das 
Verhalten  von  Stoffen  bei  tiefen  Temperature!)  im  Zusammenhang  mil  den 
neuen  Theorien  von  Nernst  und  Planck),  H.  Schmolke.  Wiirme,  vol  45, 
no.  40,  Oct.  13,  1922,  pp.  483-486,  2  figs.  It  is  shown  that  phenomena  ob- 
served at  low  temperatures  can  be  explained  by  the  quantum  theory  and 
afford  confirmation  of  the  Nernst  theory. 

Second  Law.  Thermodynamics  and  the  New  Physical  Theories,  N.  V.  Cash  in. 
Eng  Jl  (Russian),  no.  1-3,  Jan-Mar.  1922,  pp  3-9  General  discussion  of 
the  subject  dealing  with  modern  theories,  particularly  those  of  Holtzmann 
on   the  second  law  of  thermodynamics  and  entropy.     (In   Russian.) 

TIDAL   POWER 
Utilization       Utilization  of  Tidal  Power  (Sur  I'utilisation  de  lYnergie  di 

A.  Dufour.     Revue  Generate  de  I'Electricite,  *ol    12.  no.  18.  No*     1.  1922, 

673-6H5,  5  figs      Average  power  obtainable  in  course  of  a  yeai  at  Saint 

lalo,  and  reservoirs,  turbines  and  pumps  necessary  for  a  successful  installation 
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TIME    -n  D1 

Thummi    Mts    i  i'    inn.  Btudj     M<  n.    Btewarl    M     Lowrj      Indus 

;     \  \     ,  vol    1. 1    do    8,  Dec    1922,  pp    866  371,  2 
of  training  evolved  b]  Weatinghouai   I  lei    &  Mfg.  Co.     Avoiding  "hit-or-miss" 
in  rate  setting  b]  1  methods 

L8 

Distanci  I'ii  ii>  Manufacturing  Distance  Pieces,  A  Wilford  Ens.  Production, 
vol.  5,  no  109,  Nov  2,  1922,  p|i  411-413,  8  lit-"  Describes  production  in 
four  operations  of  distance  piece  manufactured  from  seamless  steel  tubing. 


TRANSFORMERS 

I.Ain.t  Modern  Transformers.  Engineer,  vol.  134.  no.  3492,  Dor  1,  I1J22.  pp. 
584-585,  0  figs  Details  of  19,500-kva  three-phase  units  designed  for  periodic- 
ity of  50  cycles  per  see.,  and  having  ratio  of  33.000  to  06,000  volts;  said  to  be 
largest  ever  built  in  Great  Britain. 

Oil.  Insulating  Oils  Are  Decomposed  by  Passage  of  Current;  How  to  Keep  and 
Restore  Their  Dielectric  Strength,  F.  J  Ceulcy.  Coal  Age,  vol.  22,  no.  24, 
Dec.  14,  1922,  pp.  953-955,  2  figs  Heat  raises  an  oil  vapor  but  disruptive 
discharge  releases  hydrogen;  sludge  is  formed  by  oxidation  of  overheated  oil; 
one  part  of  water  in  50,000  will  render  oil  unfit  for  use. 

TRANSPORTATION 
HIGHWAY  and  Railway  Co-operation.  Urges  Co-operation  Between  Railroads 
and  Motor  Trucks,  W.  II.  Lyford.  Eng.  News-Rec,  vol.  89,  no.  22,  Nov. 
30,  1922,  pp.  933-931',  Seeks  solution  of  terminal  and  branch-line  problems 
in  joint  motor-truck  delivery  and  short-haul  service.  Address  before  Con- 
ference on  Education  for  Highway  Eng.  and  Highway  Transport. 


Maium    Hi  i"  I  ii"--  '.i  tea  on  Torn 

Marine  Reduction  I  I    Thome  and  J   Calderwood.     Nortb- 

[nstn    Engn    &  Shipbldri  .  advance  paper,  no  2347Q,  for  i 
Nov   17,  1922.30pp.,  19  figs      Results  of  investigation  directed  towards  obtain- 
ing confirmation   or  otberwiai  on   of  natural  frequencies 

■.nil  and  determining  magnitude  and  character  of  vibral 
experienced. 

I!i  i  i.i.i.i  .  I-...     DSVICI       \'<  w     Device    Permit*    Studying    Motion    of    H'g' 
Machine   Parti      Automotive  Industries,   vol    47.  no    23,  Dec    7.   I9S 
1132-1133,   1    fig      Device  known   an  Elveraon  oscilloscope  developed  in   Eng- 
land i»  based  on  principle  of  persistence  <4  image  of  object  produced  by 
momentary  flash  of  light      Qivea  reproduction  of  movement  at  speed  reduction 
of  100  to  1,  or  stationary  image  of  part  in  any  point  in  cycle  of  operation 


w 


WAGES 
System.  The  Regulation  of  Wage  Contracts  (Tarifliche  Regelung  dee  Akkordweeens/. 
P.  Sihmerse.  Stahl  u.  Eisen,  vol.  42,  no.  45.  Nov  9,  1922.  pp.  1677-1686. 
6  figs.  Experiences  with  the  Rhenish-Westphalian  wage  system.  Recom- 
mendation for  a  general  German  wage  system,  based  on  hour-work  rather 
than  piece-work  rates 

WATER   SUPPLY 
Surface,  Canada.     Surface  Water  Supply  of  Canada  —  St.  Lawrence  and  Southern 
Hudson  Bay  Drainage,  Ontario.  S.  S.  Scovil.     Dominion  Water  Power  Branch. 
Dept.  Interior,  Canada,  Water  Resources  Paper,  no   34.  1922.  98  pp.,  2  maps 
Hydrometric  investigations  covering  climatic  year  ending  Sept.  30,    1921. 


TROLLEY   BUSES 
Double-Trolley.     The    Double-Trolley'    Bus    (L'Omnibus    a    double    trolley),    M. 
Peridier.     Soci£t£  Francaise  des  Electriciens — Bui.,  vol.  2,  no.  17,  July  1922, 
pp.  379-388,  5  figs.     Describes  Paris  types,  having  a  positive  and  negative 
wire;  details  of  chassis;  wiring  diagram. 


WATER   TOWERS 
Submerged    Intake    Alongside.     Auxiliary   Submerged    Intake    Alongside   Tower. 
C  M.  Daily.     Eng.  News-Rec,  vol.  89,  no.  21.  Nov.  23.   1922.  pp.  875-876. 
3  figs.     Experiments  with  model  of  new  St.  Louis  water  tower  indicate  sand 
and  ice  must  be  handled  by  different  means. 


TUNNELS 

Hudson  River.     Research  Fundamental  for  Hudson  Tunnel  Design.     Mech.  Eng., 

vol.  44,  no.   12,  Dec.   1922,  pp.  826-828,  2  figs.     Design  of  longest  vehicular 

tunnel    required    exhaustive    research    to    determine    physiological    effects    of 

exhaust  gases   and   to   proportion   ducts   and    orifices  in   ventilation   system. 

Rectangular.  Rectangular  Culverts  and  Tunnels,  A.  P.  Mason.  Concrete  & 
Const™.  Eng.,  vol.  17,  no.  11,  Nov.  1922,  pp.  717-722,  6  figs.  Theory  of 
bending  moments  which  occur  in  sides  of  culverts  and  tunnels. 

Shield  Construction  Method.  Perfecting  the  Shield  Method  in  Tunnel  Construc- 
tion (Perfectionnement  a  la  mfthode  du  bouclier  pour  l'ex£cution  des  tunnels), 
J.  Boudet.  Revue  Industrielle,  vol.  52.  no.  13,  Nov.  1922,  pp.  448-453,  23  figs. 
Discusses  shield  method  as  invented  and  practised  by  O'Rourke,  to  be  used 
for  Hudson  tunnel  construction. 

TURBO-GENERATORS 
Cooling.     Cooling  of  Turbine  Generators,  A.  R.  Smith.     Gen.  Elec.  Rev.,  vol.  25, 
no.  12,  Dec.  1922,  pp.  724-728,  3  figs.     Various  methods  for  cooling  air  when 
recirculated;  comparison  of  all  systems  of  cooling  from  various  standpoints. 


WATER  TREATMENT 
Color-Removal  Method.  A  New  Method  of  Purifying  Water,  H.  W.  Clark 
N.E.  Water  Works  Assn.— Jl.,  vol.  36,  no.  3.  Sept.  1922.  pp.  385-387  and 
(discussion)  388-391.  Method  worked  out  at  Lawrence  Experiment  Station 
of  Mass  Dept.  of  Pub.  Health,  consisting  of  loading  sand  of  slow-sand  filter 
with  ordinary  coagulants  used  in  mechanical  filtration  and  operating  such 
filter  generally  at  slightly  more  than  usual  slow-sand  filter  raters 

WATER   WORKS 

Iron  Removal  Plant.     Small  Iron  Removal  Plant  for  the  Water-Works  of  Lerov. 

Ohio,  A.  Elliott  Kimberly.     Eng.   News-Rec  .  vol.  89.  no.  23.   Dec.   7.   1922. 

pp.  965-967.     Describes  plant  consisting  of  aerator,  roughing  filter  and  rapid 

sand  filter  for  treating  well  water  for  town  built  by  Ohio  Farmers  Insurance  Co. 


WEIGHTS  AND  MEASURES 
Length,  Standardization  of.  National  and  Universal  Standardization  of  Length 
Measurement  (Normalisation  nationale  et  normalisation  universelle.  La 
loi  des  longueurs  industrielles),  F.  Bayle.  G£nie  Civil,  vol.  81,  no.  21,  Nov 
18,  1922,  pp.  461^464,  1  fig.  Discusses  metric  and  other  lengths  and  proposes 
universal  system  of  measurement. 


VENTILATION 
Air  Ducts.     The  Design  of  Air  Ducts,  Charles  L.  Hubbard.     Domestic  Eng.,  vol. 
101,  no.  8,  Nov.  25,   1922,  pp.  322-324,   1  fig.     Methods  of  determining  size 
of  main  ducts  and  branches. 

Closed-Air-Circuit  System.  Closed  Air  Circuit  System  of  Ventilation,  John  G. 
Monson.  Gen.  Elec.  Rev.,  vol.  25,  no.  12,  Dec.  1922,  pp.  750-754,  1  fig. 
New  system  of  ventilation  which  is  claimed  to  be  superior  in  many  respects 
to  duct  system. 

N.  Y.  State  Commission  Report.  Outline  of  Report  of  New  York  State  Com- 
mission on  Ventilation,  D.  D.  Kimball.  Am.  Soc.  Heating  &  Vent.  Engrs. — 
Jl.,  vol.  28,  no.  8,  Nov.  1922,  pp.  809-812.  Objects  of  investigations;  general 
conclusions  reached;  field  work  done;  recommendations. 

VIADUCTS 
Concrete.     Concrete  Bridge  a  Continuous  Beam  on  Hinged  Piers.     Eng.  News-Rec, 
vol.  89,  no.  24,  Dec.  14,  1922,  p.  1029,  3  figs.     War-time  structure  for  French 
steel  plant  also  has  approach  of  novel  box  retaining-wall  type.     Translated 
from  Genie  Civil. 

North  Hill  Viaduct,  Akron,  Ohio,  Completed,  D.  M.  Taylor.  Ry.  Rev., 
vol.  71,  no.  21,  Nov.  18,  1922,  pp.  700-704,  4  figs.  New  concrete  structure 
28  ft.  lontr:  maximum  height  of  roadway  above  ground,  130  ft.;  width  of 
roadway,  52  ft    with  10-ft.  sidewalk  on  each  side;  carries  railway  tracks. 


WELDING 

See  Autogenous  Welding;  Electric  Welding,  Arc;  Oiy-Acctylene  Welding. 

WIND  MOTORS 
Electricity  Supply  by.  Electricity  Supply  by  Means  of  Wind  Motors  and  Storage 
Batteries  (Elektrizitatsversorgung  durch  Windmotoren  und  Akkumulatoren^. 
P.  M.  Grempe.  Elektrotechnischcr  Anzeiger,  vol.  39,  nos.  176  and  177. 
Nov.  4  and  7,  1922,  pp.  1384-1387  and  1396-1397,  3  figs.  Describes  erection 
and  operation  of  wind  motors  in  rural  districts  for  supply  of  electric  light 
and  power  and  water  supply. 

WIND  TUNNELS 
Torsion  Balance  for.  Aerodynamic  Torsion  Balance  in  the  Turin  Aeronautical 
Laboratory  (Bilancia  aerodinamica  di  torsione  presso  il  Laboratorio  di  Aero- 
nautica  del  R.  Pelitecnico  di  Torino^,  Carlo  Luigi  Ricci.  Ingegneria.  vol.  1. 
no.  5,  Nov.  1,  1922,  pp.  121-126,  9  figs,  partly  on  supp.  plate.  Wind  tunnel 
experiments  and  its  equipment   and  instruments,  including  torsion  balance. 


VIBRATION 
Buildings.     Measuring  Vibrations  in  Buildings,  C.   R.  Young.     Eng.    &  Contract- 
ing (Buildings),  vol.  58,  no.   1,  Oct.  25,   1922,  pp.  9-12,   1  fig.     Precise  and 
approximate   methods,   including  description   of   special   vibrometer  designed 
by  author. 


ZINC  (IRKS 
Leaching  with  SULPHURIC  Acid  Soluble  Silica  in  the  Preparation  of  Zinc-sulfate 
Solution  for  Electrolysis,  I  O.  Bettcrton  Am  Inst  Min  A-  Met  Engrs. — 
Trans.,  no.  1197-M,  Dec  1922,  9  pp..  2  tigs.;  also  (abstract!  in  Min.  *  Metal- 
lurgy, no.  192,  Dec.  1922,  pp.  30-31.  Results  of  direct  leaching  of  certain 
zinc  ores  with  sulphuric  acid  to  recover  zinc  bv  electrolysis 
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Start  now — 

to  work  for  Good  Roads! 


TT'S  none  too  early.  Spring — the  season  when  actual 
■*•  operations  must  begin — is  just  over  the  hill.  Plan 
now  to  have  the  Tarvia  Truck  working  in  your  com- 
munity this  year. 

'  Tarvia  roads  are  moderate  in  first  cost  and  more 
economical  to  maintain  than  any  other  type  of  highway 
that  will  stand  up  under  modern  traffic.  Their  non-skid 
surface  is  smooth,  dustless  and  mudless  all  the  year  round. 

Call  on  our  Special  Service  Department.  The  experi- 
ence of  skilled  highway  engineers — based  on  intimate 
knowledge  of  every  type  of  road  construction — is  freely 
at  your  service. 

Please  address  your  letter  to  our  nearest  branch.  It 
will  receive  prompt  and  careful  attention. 


WINNIPEG  \  WCOUVKR 

HALIFAX,  \.  S. 


The   /S^ 


-y* 


Company 


LIMITED 


MONTREAL      TORONTO 

ST.  JOHN.  V  B. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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BELLISS  &  MORCOM  LTD.,  BIRMINGHAM,  ENGLAND 


BELLISS    ENGINE    DRIVING 
CONDENSER    PUMPS 


Belliss  Equipment  Noted  All  Over  World  for  Reliability  and  Efficiency 
Builders  of  Air  and  Gas  Compressors,  all  Pressures. 
Steam  Engines  Steam  Turbines 

Diesel  Engines  Condensing  Equipment 

AGENTS: 

LAURIE  8c   LAMB,  BOARD  OF  ™DJL.BU,LDING' 


The  Canadian  Bridge  Co.,  Limited 

Main  Office  and  Works;        -        Walkerville,  Ont. 

Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 

Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  cooperate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

SpeoiaJ  Attention    Given  to  the  Design    and    Manufacture    ot 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Blrks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Every  advertisement  is  a  message  to  you. 
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Jenkins  Bronze  Regrinding  Valves 


"RELIANCE"  and  "STERLING" 

Two  Regrinding  Valves  that  live  up  to  the 
Jenkins  standard  of  dependability  and  trouble- 
free  service. 

Wherever  Regrinding  Valves  are  needed  Jenkins 
"Reliance"  or  Jenkins  "Sterling"  Valves  will 
serve  faithfully  day  after  day  and  year  after 
year. 

Write  for  literature  describing  these  Jenkins 
models  in  detail. 

/Jenkins  Renewable  Disc  Valves  are  made\ 
\in  types  and  sizes  for  every  service.  / 

Jenkins  Bros.,  Limited 

103  St.  Remi  St.,  Montreal. 

TORONTO  VANCOUVER 

European  Branch: 
6  Great  Queen  St.,  Kings  way,        London  W.  C.  2  Eng. 


JENKINS 

"STERLING"  Regrindlnft  Bronze  Valve 

(Extra  Heavy) 

Suitable  for  working  steam 

pressure  of  300  lbs.  per  sq.  inch. 


Correct  Lubrication  Eliminates  Wear 


The  special  lubricating 
compound  in  which  the 
Trident  (Enclosed)  Gear 
Train  is  immersed  and  in 
which  it  revolves,  will  not 
wash  away.  It  stays  on 
the  gear  train,  protecting, 
preserving  and  lubricating 
it,  ensuring  years  of  ac- 
curate operation. 


Neptune  Meter  Co.,  Limited 

W.  H.  Randall,  Managing-Director 

Factory  and  Head  Office 
1197  King  Street  W.  Toronto,  Ont. 

Manitoba:  Walsh  and  Charles,  406  Tribune  Bldft.,  Winnipeg. 

Maritime  Province:  .las.  Robertson,  St.  John,  N.B. 

British  Columbia:  Cordon  &  Belyea  Ltd.,  148  Alei.  St.,  Vancouver. 


A  Trident  for  every  purpose — Disc, 
Crest,  Compound,  Protectus.  Full 
details  upon  request. 


Every  advertiser  is  worthy  of  your  support. 
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Embodying 
Patented 
Method  of 
Compensation 
Reducing 
Capillary 
Error  to 
Negligible 
Quantity. 


mr- 


.JMUx 


ANNOUNCING    THE 

DISTRIBUTION  of 
LiSt  NO.    C    6   By 

NEGRETTI  &  ZAMBRA 

LONDON  —  ENGLAND. 


ACCURACY 
GUARANTEED 


To  within  1%  but 
it  will  be  found 
that  generally 
these  thermome- 
ters will  be  found 
4%. 


INDUSTRIAL 

Distance    Thermometer 

FOR     INDICATING     OR     RECORDING     TEMPERATURES     OF 

LIQUIDS,  GASES,  or  SOLIDS. 


WRITE  FOR  COPY  OF  THIS  CATALOG  TO 


Instruments  Limited 


TORONTO 


43-45    BANK    ST..  OTTAWA.    ONT. 

BHANl'HE.S      AT 

QUEBEC  WINNIPEG  EDMONTON 


RElilXA 


BRONZE  CAS 


Illustration  Shows 

One  of  3  Manganese  Bronze  Tur- 
bine Runners  made  by  us  for 
turbines,  each  of  which  developed 
10,000  H.P. 

The  weight  of  Runner  shown  above 
was  11,200  lbs. 

To  one  power  company  alone,  we 
have  furnished  5  runners  develop- 
ing In  the  aggregate,  over  58,600 
H.P. 


HYDRAULIC  USE 


"I  have  proven  by  comparative 
trials  of  very  high  grade  cast  steel 
runners  as  against  bronze  runners 
of  the  same  design  operating  under 
the  same  conditions  that  the 
bronze  is  the  better  material  to 
resist  erosion,  and  that  Its  longer 
life  and  higher  scrap  value  made 
it  the  most  economical  material 
to  use." 

— from  a  letter  received  by  ua  from 
a  well  known  consulting  Hydraulic 
Engineer. 


AMERICAN  MANGANESE  BRONZE  COMPANY 


HOLNIESBURG,    PHILADELPHIA,    PA. 


Cleveland:  508  Leader  News  Bldg. 
Detroit:  1744  Woodward  Ave. 


Pittsburgh:  316  House  Bldg. 

New  York:  Room  806  —59  Pearl  St. 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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DE  LAVAL    TURBINE    DRIVEN 
PUMPS  AT  TORONTO 

THE  De  Lava!  geared  steam  turbine  "driven  centrifugal  pump  has 
»  amply  demonstrated  Its  ability  to  handle  water  at  the  least  cost, 
|  fixed  charges  as  well  as  fuel  cost  being  considered.  Toronto  has 
■».  three  units  of  this  type  in  the  John  Street  Station  and  two  in  the 
High  Level  Station,  the  aggregate  capacity  being  100,000  Imperial  gal. 
per  day,  or  about  5,000  water  horse-power.  The  High  Level  Station 
pumps,  shown  above,  have  capacities  of  20,000,000  gal.  per  day  against 
106  ft.  and  7,500,000  gal.  against  266  ft.  Four  20,000,000  Imperial  gal. 
per  day  motor  driven  De  Laval  pumps  designed  for  250  ft.  head  have 
recently  been  installed  and  accepted  by  the  City  of  Toronto,  after 
highly  satisfactory  acceptance  tests.  Over  150  municipalities  and  some 
20,000,000  people  on  this  side  of  the  globe  now  depend  for  water  supply 
on  De  Laval  centrifugal  pumping  units.  If  you  are  interested  in  this 
subject,  we  will  gladly  send  you  our  book  W-103  "Ten  Years*  Progress 
in  Water  Works  Pumps." 


De  Laval 

Steam   Turbine  Company 


TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,  Toronto 

THE  E.  LAURIE  COMPANY 
243  Bleury  St.,   Montreal,  Que. 

TAYLOR  ENGINEERING  CO.,  LTD. 
Vancouver,  B.  C. 


Dominion  Bridge  Company,  Limited 

Montreal.  P.Q. 


Engineers,   Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS, 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES,  LIFT  LOCKS.  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND      GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,     P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO,    Ont  , 


WINNIPEG,     Man., 


OTTAWA,     Ont. 


SALES    OFFICES: 


Montreal,  P.Q. 
Edmonton,  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


Ottawa,  Ont. 


Journal  advertisers  are  discriminating  advertisers. 
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"Industrial 
Works" 

Locomotive 
Cranes 


All  styles  of  auxiliary  Equipment 

CLAMSHELL  BUCKETS-PILE  DRIVERS 

HOISTING  ENGINES  DERRICKS 


Branch: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self -regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,   ETC.,  SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bid's 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Are.,  Rom  &  Grelil,  Robt.  Hamilton  &  Co.. 

Winnipeg,  Man.  400  St.  James  St.,  VancouTer,  B.C. 

Montreal,  Que. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Clean 
Brushes 


FOREIGNmaterial, 
such  as  grease  smut 
and  dirt,  must  be  kept  off 
the  commutator. 

This  is  done  by  brushes  that 
are  just  abrasive  enough  to 
scour  it  and  not  rough 
enough  to  score  it. 

COLUMBIA 

PYRAMID 

BRUSHES 

will  give  you  this  service. 

Our  brush  Engineer  will 
gladly  advise  you  as  to  the 
correct  brushes  to  use  to 
get  maximum  service. 


Canadian  National  Carbon  Go. 

i  miiii-ii 

Montreal  Toronto  Winnipeg 


go . 


Superheat. 

The  Logical  Step 

toward  Economy 


r-Ti-T2 

t"        Ti 


IN  this   well  known  formula    for  the    theoretical 
efficiency  of  a  heat  engine,  the  temperature  of 
the  steam  coming  to  the  engine  or  Tl,  and    the 
temperature  of  the  heat  rejected  or  T2,  can  never 
be  such  as  to  make  any  steam  engine  100%  efficient. 

By  compounding,  the  value  of  T2  is  decreased,  and 
with  Tl  constant,  the  efficiency  will  be  increased. 
T2  may  be  further  decreased  by  condensing. 

By  increasing  boiler  pressures,  Tl  is  increased  and 
therefore  higher  efficiency  results.  However,  as 
pressures  are  increased,  for  a  relatively  slow  gain  in 
Ti,  practical  difficulties  are  encountered  in  boiler 
design  and  maintenance. 

The  most  logical  and  practical  means  for  increasing 
the  efficiency  of  an  engine  is  to  increase  the  value 
of  Ti  by  superheating.  Furthermore,  the  use  of 
superheated  steam  improves  the  operation  of  all 
parts  of  a  power  plant. 


The  Superheater  Co,  Limited 

Transportation    Building,    Montreal 
Works  at  Sherbrooke,  Que. 

Designing  Engineers  and  Manufacturers  of  ELESCO  Steam 

Superheaters,  and  Pipe  Colls  for  all  purposes.    Feed  Water 

Heating  Equipment  for  Locomotive  Service. 

Boiler  Feed  Pumps  for  all   Services. 


Superheaters 


Made   in    Canada 

—    —    Use  this  Coupon    —    — 


The  Superheater  Co.,  Limited. 

Transportation  Builoino,  Montreal. 

please  send  me  your  bulletins  ot-s 


Name 

Position. 
Company  . 
Address.  . 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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You 


don't  need 


a  laboratory  instrument 
to  tell  you 


RfiWH/DE  ORCELEROM 


that  our  pinions  of 
Condensite  Celoron 
are  Silent  and  Durable. 


Write  for  Quotations 


Hamilton  Gear 
&  Machine  Co. 


76  Van  Home  St. 

Montreal  Office 


TORONTO 


414  St.  James  St. 


I.  P.  Morris  H.P.  Hydraulic  Turbine 

28,000  H.P. 
Head,  56  Feet  Speed  138.5,  R.P.M. 

TWO  UNITS  DESIGNED  AND  BUILT  FOR 

MANITOBA  POWER  COMPANY 

LIMITED 

Great  Falls,    Manitoba 


Special  features 

Moody  Diagonal  Runner 
Moody  Spreading  Draft  Tube 
Taylor  Pneumatic  Lubrication  System 
Double  Acting  Shearing  Links 
Automatic  Governor  Control 


Hydraulic  Engineers  are  Invited  to  send  for 
our  new  70  page  book  "Progress  In  Hydraulic 
Engineering,  1922"  or  for  estimates  on  any 
proposed  development. 

Dominion  Engineering  Works 

LIMITED 
MONTREAL    -    CANADA 


Canadian  Builders  of  I.  P.  Morris  Hydraulic  Turbines 

Pelton  Water  Wheels  and  Turbines  and  High  Speed  Pumps 

Larner-Johnson  Hydraulic  Valves 

Builders  of  Fourdrinier  Machines  for  Fine  Papers 

Fast-Running  Machines  for  Newsprint  or  Kraft 

Cylinder  Machines  for  Board. 

Wet  Machines  for  Wood  Pulp  Granite  Press  Rolls, 

Screens.  Centrifugal  Pumps.  Etc. 

Millspaugh  Suction  and  Press  Rolls.    Pope  Paper  Reels 

Kaelin  Electric  Steam  Generators 


Winnipeg  Representatives  : 
Dominion  Bridge  Co.  Limited  Canada  Building 

Western  Representative  : 
R.  F.  MATHER,  London  BIdg.,  VANCOUVER,  B.C. 

(M-88) 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 

Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service. 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


INDUSTRIAL 
Electric   C  on trol 

Sundh  Electric  Co., 

NEWARK,  N.  J. 

Automatic  or  hand  operated  A.C.   or  D.C. 
Control  for 

Pumps,  Compressors,  Machine 

Tools,  &c.  &c, 

Electrically  Operated  Valves. 

Pressure  Regulators. 

Crane  Protective  Panels. 

Fire  Pump  Control  Panels,  as 

approved  by  the  Fire  Underwriters 

CANADIAN  REPRESENTATIVE 

Dominion  Engineering  Agency,  Ltd. 

D.  M.  FRASER,  President 
24  Adelaide  Street  East,  TORONTO,  Ont. 


ALSO  AT 
358  Beaver  Hall  Square.        Montreal,  P.Q. 


City  of  Quebec 

»o»»»o  »•♦•♦•  •*••»■»•  »»»»>•* 

Province  of  Quebec 

Population 110,500 

Total  value  of  assessable 

property $120,540,965 

Building  permits  issued,  1921..      3,693,397 

Bank  clearings,  1921 302,237,674 

Port  Statistics,  Imports  1921 . . .    26,663,862 
Exports,  1921...    28,799,768 
"Duty  collected,  1921.      4,772,693 
Number  of  Industries  and  Work- 
shops    835 

Number  of  Industrial  Employees  18,000 

Value  of  Production  in  1919 33,126,504 

QUEBEC — has  plenty  of  electrical  power 
at  reasonable  rates. 

QUEBEC — means  good  steady  labour. 

QUEBEC — offers  exceptional  opportuni- 
ties for  new  industries  with 
nine  railways  entering  the 
City  and  six  miles  of  deep 
water  front. 

QUEBEC  PROVINCE— offers  over  2700 
miles  of  unsurpassed  motor 
roads  radiating  to  Quebec  City. 

Manufacturers  desiring  any  information 
as  to  sites  and  advantages. 

Please  apply  to 

THE  INDUSTRIAL  COMMISSIONER, 

BOARD   OF  TRADE, 

39  St.   Paul  St. 


Valuable  suggestions  appear  in  the  advertising  pages. 
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»*RACKVORK 


OF    EVERY  CLASS 


nnEEL  MSM 

uimn 

MONTREA 


Made  in  Canada 
Conduit 

Electrical  Wiring 
Made  Safe 


For  All 

Electrical 

Installations 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 


Mentioning  The  Journal  gives  you  additional  consideration. 
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E.  G.  M.  Cape&  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que.;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction   Work. 


Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 
MONTREAL 


RADIO    APPARATUS 

MODERN  EQUIPMENT  FOR 
LAND    SEA    AND    AIR 

BROADCASTING    STATIONS     BUILT 

Amateur  Apparatus  Manufactured  for  Short  Wave 
Transmission,  etc.  Technical  and  Popular  Literature 
Supplied. 

TftxiAccni 

Wireless  Telegraph  (ompany  or 

Canada 

MONTREAL 
VANCOUVER      HALIFAX     TORONTO      ST.  JOHNS,  Nfld 


Cut  Down 
Your  Coal  Bills 

Savings  of  from  10  to  20%  in 
heating  costs  result  from  the 
installation  of  Sturtevant  fuel 
economizer  systems. 

Binder  B  shows  what 
Sturtevant  sales -engineers 
have  done  to  cut  down  fuel 
bills.  Folder  610  particularly 
covers  your  needs.  Ask  for 
it  today. 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL  GALT  TORONTO 


BRASS&COPPER  PRODUCTS 


ELLIOTTS  METAL  CO.   LIMITED 
BIRMINGHAM 

Plates    -    Sheets    -    Strip 

Rods       -    Extruded  &  Drawn 

Redrawing  Rod  in  Coils. 

Tubing    -    Seamless  &  Brazed 

Wire 

Yellow  Metal  Sheathing    - 


Canadian  Representatives: 

Openshaw  &  Bennet  Ltd. 


416  Phillips  Place 


Montreal. 


Buy  your  equipment  from  Journal  advertisers. 
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Morse  Silent  Chains 


(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  recd 


CANADIAN  AGENTS 


St.   Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.  14 


J.  G.  Allan,  Prealdent 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO.  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  Inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,    ONT. 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Remember  The  Journal  when  buying  apparatus. 
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KENNEDY 

STOPLOG    WINCHES 


A  27  ton  motor  driven  Kennedy 
Stoplog  Winch  shown  in  use  on 
the  Kananaskis  Dam.  On  one 
occasion  the  mass  of  ice,  snow  and 
togs  when  lifted  was  estimated  to 
weigh  90  tons! 


The  Wm.  Kennedy  &  Sons 

OWEN  SOUND  ONTARIO  ^  LIMITED 

District  Representatives: 

(VI.  B.  Saunders,  8  Silver  St.,  Cobalt;  Phone  cobalt  153 
H.  C.  Kennedy,  232  St.  James  St.,  Montreal; 

Phone    Main  394 


RANES 

Electric  and  Hand  Operated 


Dominion  Bridge  Company  Limited 

Head  Office  f. Works:  Montreal        Branche.s:-Ottawa,Toronto. Winnipeg 


The  advertiser  is  ready  to  give  full  information. 
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UFJCJN  TAPES 


On   Sale   Everywhere 

Send  for  Catalogue 


MADE    IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 
the /uFK/Ai Rule f?o.  of£anada,Ltd. 

W/ND50R.ONT. 


*'     Two' Advantages  of  Improving 

LOW  POWER  FACTOR 


ARE 


Elimination  of  penalties  where  charged. 
Increased  energy  current  for  generators. 

THE  HELSBY  STATIC  CONDENSER 

has 

Saved  Its  Cost:— 

Sometimes  in  5  months. 

Frequently  in  10  months. 

On  the  average  in  12  to  15  months. 

Over  3000  Kva.  sold  in  Canada  in  12  months. 

British  Insulated&Helsby  Cables, 


LIMITED. 


HELSBY 


ENGLAND. 


Canadian  Agents: 

GRISWOLD  &  CO.,   -  285  Beaver  Hall  Hill, 
MONTREAL. 

ASK  FOR  CATALOGUE. 


tfov'Peivce 


from 

first  to  last — 


N.  Slater  Co.  Limited 

Hamilton,        Canada. 


Hydraulic  Turbines 

-OF- 
GANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE  A 
SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Wheti  buying  consult  first  Journal  advertisers. 
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CANADA  IRON  FOUNDRIES,  LIMITED 


cast  twam  MPt? 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


Bronze 

to 
Bronze 


BATR 


At 

the 

Joints 


UNION  PIPE  COUPLINGS 

Are  Positively  Non-corrosive  at  the  Joints 

Your  dealer  has  them.  Manufactured  by  Dart  Union  Company,  Limited,  Toronto 


LEONARD    CLIPPER    ENGINE 

TS  designed  to  fill  a  widespread  and  growing  demand  for  an  engine  capable  of  doing  heavy, 
continuous  work  with  the  least  amount  of  care  and  attention. 

E.  LEONARD  &  SONS,  LTD. 

Head  Office  and  Works:     London.  Canada,  —  Branches  and  Agents  from  Coast  to  Coast, 

ESTABLISHED    1834. 


Mention  The  Journal  when  dealing  with  advertisers. 
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STEEL  SHAPES 

We  have  in  stock  ready 
for  immediate  shipment, 
various  sizes  and  weights  of 
[-beams  angles  and  chan- 
nels We  have  adequate 
facilities  for  shipping  plain 
or  fabricated  material  in 
large  or  small  quantities. 

Canedian    Des    Moines 
Steel  Co.,  Ltd. 

245  lushes  Ave.,  Chatham,  Out. 
82  St.  James  St.,         Montreal,  Oue. 

BUY     IN     CANADA 


A\§^ggEM  '* 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  =  STEEL  =  SERVICE 


STEEL  BUILDINGS  8c  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  &  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines; 

I.— Duration  of  the  lease,  from  25  to  50  years,  according  10 
the  Importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3.— An   additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  is  subject  to  revision.  ever>  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  in 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works,  mills, 
etc.,  to  the  Dept..  previous  to  their  installation 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dech§ne; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


J.  Frank  Raw  Limited 


Drawing  Materials 

Mathematical  &  Surveying 
Instruments 

Blue  Print  Papers  &  Cloth 

Vandyke  Papers  &   Cloth 


Write  for  samples 

65  Adelaide  St.,  East 

TORONTO, 

ONTARIO. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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mportant  Buildings 


ARE  BUILT  OF 


STRUCTURAL 


STEEL 


Steel  Structure  lor  the 
extension  to  St.  Charles 
Borromee  S  em  in  a  ry, 
Sherbrooke,  Que.,  the 
steel  work  being  fabric- 
ated and  erected  by 

MacKinnon  Steel  Co., 

LIMITED 

SHERBROOKE,  QUE. 
Montreal  Office:  404  New  Birks  Building 


"The  Last  Word" 

in  reinforcing  for  all  des- 
criptions of  concrete  slab 
construction  is 

Pedlar's 

"Perfect" 

Steelcrete 

Its  numerous  advantages  are  ap- 
parent to  the  engineer  who  con- 
siders its  homogeneous  form. 
No  spacing  or  wiring  loose  rods 
no    accidental    shifting       great 
unit  strength  combined  with  a 
high  elastic  limit. 
Our  production  of  this  ideal  ma- 
terial is  very  large  and  we  are  in 
shape  to  take   care    of  all  your 
orders,  large  or  small. 

Pedlar's  "Perfect"  Steelcrete   is 
a  genuine  Canadian  product. 

QT,  PEDLAR  PEOPLE,^ 

FSTABUSHBO       ltd 

26  Nazareth  St.,  Montreal,  Que. 

Executive  Offices:  Oshawa,  Out. 

Factories:  Oshawa, Out.  ami  Montreal,  One. 

Branches:  Quebec,   Halifax,   St.  John, 

Ottawa,  Toronto,  Hamilton,  Winnipeg, 
Calgary,  Vancouver. 


EVERYTHING    IN    SHEET    METAL 


Don't  foil  to  mention  The  Journal  when  writing  advertisers. 
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The  MANITOBA  BRIDGE  AND  IRON  WORKS  Limited 


WINNIPEG,  Canada 

KASTERN  OFFICE  -  D.  P.  LAMOREUX  CO..  285  BEAVER  HALL  HILL,  MONTREAL.  P.O. 


WESTERN     OFFICE: 
903  LANCASTER  BLDC,  CALCARY,  ALBERTA. 


STEEL  STRUCTURES 

Structural  Steel  for  Bridges 

and  Buildings  ; 
Transmission  Towers,  etc. 

STEEL  TANKS  and  PLATE 
WORK  — Air  and  Hydro- 
Pneumatic  Tanks  Steel 
Stand  Pipes,  Smoke  Stacks, 
Penstocks,  Bins  and 
Hoppers. 


MINING  EQUIPMENT— 
Mine  Cars,  Buckets,  Melting 
Pots,  Screens,  Coal  and  Coke 
Handling  Equipment,  etc. 

RAILWAY  EQUIPMENT— 
Turntables,    Frogs    and 
Switches,  Snow  Plows,  etc. 

Reinforcing  Steel 
Plain,     Rounds,     Square    and 
Twisted,    Bent   to  Specifica- 
tions for  Beams,  Stirrups,  etc. 


Grey    Iron    Castings,    Upset - 
Rods,  Forgings,  etc. 
Equipment 

Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw 
Mills,  Packing  Houses, 
Stables,  Jails,  Survey 
Stakes,  etc., etc  Bolts, Nuts, 
Washers,  Saw  Mandrels. 

Elevator    and   Power    Trans- 
mission Machinery. 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


The    Nichols    Chemical    Company,    Limited 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


FOR    WATER    PURIFICATION: 

SULPHATE    OF    ALUMINA, 

LIQUID    CHLORINE, 

CHLORIDE   OF    LIME. 


OFFICES:     MONTREAL    AND    TORONTO. 
WORKS:    SULPHIDE,  ONT;    CAPELTON,  QUE;    BARNET,   B.C. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CA$f  fMi*f  WIPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 


Lake  or  Rail  Shipments 


TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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FAIRBANKS-MORSE 

Bali-Bearing 
Motors. 


How  to  get  a  Rebate 
from  tKe  Power  Co. 


Installing  a  FAIRBANKS-MORSE  BALL  BEARING  MOTOR 
is  just  like  getting  a  rebate  from  your  Power  Company! 

Definite  savings  come  immediately.  Greater  Efficiency — 
because  less  Friction.  Time  Saving — Grease  Bearings  need 
no  periodic  oiling.  Solid  Metal  Rotor  Winding — no  dan- 
gerous Sparking,  Flashing  or  Hot  Spots.  The  Rigid  Cast 
Frame  means  freedom  from  loosening  Members  and  imper- 
fect Alignment.      Double-wear  Starter  Finger-tips. 

No  other  motor  combines  these  saving  features. 
Prudent  executives  will  want  our  literature. 

The  Canadian 

FAIRBANKS-MORSE  Co.  Limited 

Montreal  Toronto  St.  John  Winnipeg 

Quebec  Ottawa  Windsor  Vancouver 

Calgary  Regina  Victoria 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Ttiti  of  all  Material*  Including  Steel,  Brass,  Coal,  oil*. 
Water,  Ore*,  Sand*,  Cement. 

Speclalltta  for  Industrial  Chemical   Problem*.  Cement  and   Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  aod  Best  Equipped  Commercial  Laboratories  in  Canada" 

ESTABLISHED  27  YEARS 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK: 


Ontario  St.  East 

DARLING  *"«*  DAVIDSON 


MONTREAL 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pre*.  &  Gen'l  Mflr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  teats  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  Eoftland 


SECOND   EXTENSION   OF   TIME 

WOTICE    is    hereby    given    that    the  lime    for     the 
reception     of     tenders     for  the    Esquimau,    B,  C. 

Dry    Dock  Machinery,  is  further  extended  l"  Thursday, 
February  15,  19 

Bj  order, 

R    C.  l>l  SRO<  in  RS,  Secretary. 

Department  of  Public  Works,  Ottawa,  December  28,  1922. 


Journal  advertisers  ore  worthy  of  your  business  eons/deration 


48 


THE     ENGINEERING     JOURNAL 


February,  1923 


YOUR  EMPLOYEE'S  WIFE 


YOl'R  employees  are  influenced  in   their  attitude  towards  you  or  the  firm 
by  those  at   home.      If  your  operative's   wife   is  well-disposed   towards 
the  firm  it  will  be  reflected  in  his  loyalty  and  efficiency. 

Enlist  the  immediate  goodwill  and  valuable  influence  of  the  wives  and 
dependents  of  your  employees  by  protecting  them  with  a  Sun  Life  Group  Policy. 
No  plan  contributes  more  to  the  welfare  of  employees  at  such  a  low  cost, 
(usually  less  than  a  dollar  a  month  per  employee).  No  investment  pays 
better  dividends. 

Dependents  receive  sufficient  to  carry  them  over  the  adjustment  period 
following  the  loss  of  the  bread-winner.  Provision  is  also  made  for  him  in 
case  he  should  become  totally  disabled. 

Let  one  of  the  Sun  Life  experts  present  a  tentative  plan  to  cover  your  needs 
at  once.     No  obligation  is  involved.     It  certainly  is  worth  your  consideration. 


Sun  Life  Assurance  Company  of  Canada 

Head  Office  :      Montreal. 


WATEROUS  lSSSJkS&i  BOILERS 


For  General 
Contracting 
Service 

Waterous  Portable  Boilers,  on  skids  or 
steel  wheels,  are  being  used  extensively 
in  general  contracting  work. 

For  excavation  or  cofferdam  pumping, 
for  air  compressor  service  and  as  an 
essential  part  of  crusher  outfit  they  give 
excellent  service. 

They  are  easily  fired  and  easily  handled. 
Have  large  steaming  capacity,  are  thor- 
oughly reliable,  and  can  be  moved  about 
without  trouble. 

In  sires  up  to  150  h.p. 


PORTABLE     BOILERS 
8—30  H.P. 
3—40  H.P. 
2—60  H.P. 
1—60  H.P.  2nd. 


STOCK 


Hand  in  first 


class  condition. 


The  Waterous  Engine  Works   Co.,   Ltd.,   Brantford,  Canada 


Consult  the  advertiser,  his  information  is  valuable. 
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PROFESSIONAL   CARDS 


Douglas  Bremner,  C.E.,  A.M.E.I.C. 
J.  H.  Norms.  M.E.,  A.M.E.I.C. 
A.  Reginald.  M    MacLean,   M.Sc,  Ph.D. 
V.  C.  Moclton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel.Up  3539  65  McGill  College  Ave., Montreal 


Geo.  K.  McDouoall,  B.Sc,  M.E.I.C. 

E.  Raymond  Peasb.  B.A.,  B.Sc,  A.M.E.I.C. 

Ferdinand  J.  Friedman,  B.Sc,  A.M.E.I.C. 

McDougall,  Pease  &  Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing,  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical   Engineer 


625  Corlstlne  Building 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATORS 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,   Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 

Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation.  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building, 
MONTREAL.  Que. 

PHONE    UP   2183  P.O.    BOX   MS4 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 


Toronto  Office: 
100  JARVIS  STREET. 

Montreal  Office: 
405-406  SHAUGHNESSY    BUILDING. 


FRANK  BARBER  AND  ASSOCIATES 

LIMITED 
FRANK  BARBER  H.  L.  SEYMOUR 

Bridget  <fc  Structure)     Town  Planning  A  Surveying 

R.O.WYNNE-ROBERTS  J.  McADAM 

Water  <t  Sewerage  Workt  Roadway 

40  Jarvis  St.,  TORONTO 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 
Power,     Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.    A.    BURNETT, 

M.E.I.C,    P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGill  Street, 
Telephone  Main  6737.  Montreal. 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY   A.    BUDDEN 

ADVOCATE.      RES'D  U.  S.  PAT.  ATTY. 

DONALD    H.    MACFARLANE,  B.SC. 

associate 
712  Drummond  Bldg,  Montreal 


DOMINION    ENGINEERING 
&  INSPECTION   COMPANY 

Engineers  and  Chemists, 
320  Lagauchetlere  St.  W.,       Montreal,  Que. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches:  Toronto  and  Winnipeg. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


HENRY    R.    LORDLY 

C.E.,  M.C.E..  F.S.E.,  M.E.I.C.  M.  Am. Soo.C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction,    Dams,    Water 

Power,  Harbor  Work,  Foundations  in  Clay, 

Quicksand  and  Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathenrn  Avenue,  Montreal  West,  P.O. 

Cable  Address  "Claypile",  Montreal 


M.B.E.A. 

A.M.E.I.C. 

Assoc.  Mem 

Am.  Soc.  M.E. 

HENRY 

MCLEAN 

CONSULTING    ENGINEER 

RM.  S.  TEMPLE   BLDG. 

.  BRANTFORD.  Ont. 

Walter  J.  Francis.C.E.  F.  B.  Brown,  M.So., 

M.E.I.C  M.E.I.C. 

M..Am.Soc.C.E.,  Mem. Am. Soc. M.E. 

MInst.C.E.  Mem.A.I.E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Walfran, Montreal."  W.U. Code 

Long  Distance  Telephone:  Main  5643 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,   Sewerage  and  Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse: 
Water  Power  Developments  and   Power 
Plants.      Reports,   Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL.  QUE. 


Telephone, 
UPTOWN  783 


BEAUBIEN,    BUSFIELD 

&    COMPANY 

CONSULTING  ENGINEERS 

2   PLACE  D'ARMES,       MONTREAL 
De  Gaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 

Hydraulics,  Sanitation, 

Reports  and  Appraisal*. 

Hudson  Terminal  Building. 
50  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Conorete 
and  Architectural  Engineering. 


M.E.I.C. 

Mem.  Am.  Soo.  M.  E. 


Tel.  Plateau  3869 


F.  A.  COMBE 

Consulting  Combustion  and 

Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  eto. 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUQH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.        Booklet  free. 


President:     J.  G.  G.  Kkrrt 

Associates:    A.  L.  Mudoe,  H.  R.  McCltmont 

KERRY  &CHACE,  LIMITED 

ENGINEERS 
Hydro-Electric  A  Steam  Power  Developments 

Steam  A  Electric  Railways 
Pulp  A  Paper  Mills         Industrial  Engineering 
Confederation  Life  Bloo.      TORONTO 


JAMES  MCEVOY 

MINING    ENGINEER   AND  GEOLOGIST 
77  TORONTO  ARCADE 

YONGE  ST. 
Phone  Main  1889  TORONTO 


Imirtinl  si/lv/>rl  iwiiioiilc  urn  n  l-mc 
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THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


CANADA 


Canadian   Tie  and  Lumber  Co, 

LIMITED 

511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main   1151. 


The  Rail  Joint  Company  of  Canada,   Limited 

McQill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder   and   Special   Rail    Sections.     Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


Members  arc  urged  to  consul!  The  Journal's  advertising  pages. 


AT  YOUR  SERVICE 

J\  Modem  vY  ell-equipped  i^anadian  factory 
lVlaking  IVlaterial  for  i^anadas  tLlectrical  Industry 


OVERLOOKING  Niagara  Falls,  in  the  midst  01  one  of 
the  world's  greatest  Hydro-electric  developments  and 
dedicated  to  the  service  of  Canada's  electrical  industry, 
the  plant  of  the  Dominion  Insulator  Ct%  Manufacturing 
Company,  Ltd.,  is  busy  manufacturing  materials  for 
some  of  Canada's  most  important  electrical  projects. 

This  factory— equipped  with  every  modern  facility  and 
manned  by  skilled,  experience  labor— manufactures  by 
the  most  advanced  processes,  the  latest,  approved 
designs  of  High  Tension  Porcelain  Insulators.  It  is  also 
planned,  so  far  as  possible,  to  manufacture  other  O-B 
products  such  as  Trolley  Material  and  Rail  Bonds  for 
Electric  Railways  and  Mines,  Electric  Railway  Car 
Equipment  and  Steam  Road  Electrification  Materials. 

c^Vlay  we  serve  you  ? 


Dominion  Insulator  &  Manufacturing  Company,  Limited 

(Manufacturing  Ohio  Brass  Company  Products) 

Niagara  Falls,  Ontario. 


When  purchasing  equipment  consider  The  Journal  advertiser. 


Asphalt  North  YongeStToranto 

The  activity  of  the  City  Works  Department,  under  Works  Commis- 
sioner R.  C.  Harris,  In  repaving  car  line  thoroughfares  has  paral- 
led  the  Toronto  Transportation  Commission's  splendid  progress  in 
the  rehabilitation  of  the  street  railway  system.  One  particular  In- 
stance of  close  co-operation  occurred  on  North  Yonge  Street  between 
the  C.P.R.  tracks  and  the  city  limits. 

As  soon  as  track  laying  had  advanced  sufficiently  to  permit,  con- 
tracts were  awarded  to  the  Warren  Bituminous  Paving  Co.  Limited, 
the  Constructing  &  Paving  Co.  Limited,  Kilmer  &  Barber  Limited, 
and  the  Godson  Contracting  Co.  Limited,  for  the  construction  of 
sections  of  Asphalt  surface  averaging  18  feet  in  width,  both  sides 
of  the  track  allowance.  The  short  time  required  for  laying  the  As- 
phalt surfacing  and  the  rapidity  with  which  stretch  after  stretch 
of  the  roadway  was  opened  to  traffic  was  a  revelation  of  what  can 
be  achieved  with  Asphalt  in  the  hands  of  capable  and  efficient 
contractors. 


PRODUCTS 


Firing  Amphmttm 

Amphmlt  Binder* 
Liquid  Asphalt* 
Amphmlt  Cold  Pmtch 


It  is  only  necessary  to  take  a  trip  over  this  portion  of  North  Yonge 
Street  to  appreciate  the  type  of  service  afforded  by  this  clean, 
resilient,  dustless  pavement  which  will  stand  continued  use 
and  heavy  traffic  for  years  without  any  appreciable  cost  for 
maintenance. 

In  supplying  Imperial  Asphalt  for  this  street  improvement  project 
we  welcomed  the  opportunity  to  expedite  construction  by  the  usual 
prompt  delivery  of  material. 
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Imperial  Oil  Limited 
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"THE    PEEVED  -THRE  AT>" 

STEEL   MANUFACTURERS    ALL   HAVE  A    BUG-A-BOO,— 

J7  5HELETO//  ///    THE//Z    CLOSET    C/PLLEO   "P/PEO    STEEL.". 

ytfTH  S?LL  TH£  GE^/fEME/fTS  /// JY70DE/3/f  STEEL  M^P/f/Z/G^  /T  HJ?S  j/Ev£& 
BEE//  EOtO/D  POSS/BLE  TO  £L/M/S/>?TE  P/P/J/G  E//T/PELY',  J///D  /// £VE&r  fOGM 
OE  STEEL    y/O/ZK    /TS     PPESES/CE     /S  y?L^O?XS    TO    BE    EEJPPED. 

y/E  HS/rE //LGEADV  EMPHJ/3/ZEO   THE  EPCT  THJ/T  RAIL-CARBON    STEEL 
/5  SUBJECTED  ////TS  P/Z/MJiPr '  JMJ/l/EPCTt/P£   TO  J?  yEPY"  SEUEPE    J//SPECT/0/T  TO 
Gt/J?GD  J7G/P///ST  P/P///G.     THE  ///GOT  EPOM  y/H/CH    THE  P-P/L    /S  POLLED     /S     Cl/T 
THPO//GH    H0P/Z0//T/?LLY;     S?j/b    THE    TOP    POPT/O//    COS/~TS?/sf/j/G      THE. 

P/P///G     /S    D/SCPPDED. 

SUEE/C/E//T    OE    THE    ///GOT  P?(/ST   BE   D/SCJ?PDED    SO   THJ)T  S/O   ErfOE/fCE. 
y/HjRTEVEP    Or  P/P///G    Z//LL  S/PPEPP.    ///THE  BOTTOM    POPT/OSf  /2ET<P/s/ED. 
/// THE  Jrt/V/l/E//CT(/PE    OE  HEPV'y' OPD //HjfcE,    THE    ///SPEC 'T/OSf  GOES    EyES/~ 
Ei/PTHEP,    S?//D    TO  MJ//TE    DO(/BL)<   S(//2E     O//  TH/S    PO///T,    /T  /S  LjP/D  DOy/jf 
THSfT    THE    ///GOT    SHS*LL    BE    C(/T     VERTICALLY     THPOl/GH    THE   CE//TPE 
TO  E///D    Ol/T   J  (/ST    y/HE/ZE     THE    P/P///G    STOPS . 

J7  pj?/l  STANDING  ON    END  /s  s/MPLr  s/zf  ELONGATED   INGOT 

/?J/0    THE    E/PST  OPEP/PT/O//  ///  THE  MJP//(/EPCT(/PE    OE  P/P/L-  CjVPBOJ/  BSPPS.   /S 
TO   SL/T    THE    PZP/L    EPOM  EJ/D    TO  Es/O     /s/  TWO    PLACES. 

TH/S  S?T  OJ/CE  EJTPOSES  CUT  THE  Sl/PEZPCE  J9//y  P/P/j/G  THSPT  M/GHT  HSftfE 
CPEPT  PZPST  PPEV70t/3  ///SPECT/OS/B  ,  SP//D  THE  DEEECT  SPT  0//CE  BECOMES 
y?S/BLE,    SPS/0   THE"  A/SPTEP/SPL    CCV/SE<?(/£S/TL  Y    /S     /SELECTED. 

/E  /T  JVEPE  J/OT  REJECTED    THE  DEEECT//E    //7ZPTEP/JPL  y/Ol/LD    J/PM  ///  THE. 
POLLS   JPS/D    CZP(XSE    Z7    SEP/O/SS     DEL^PK 

JUST  AS  A  FRAYED  THREAD  CANNOT  PASS 

THROUGH  THE  EYE  OF  A  NEEDLE  NEITHER 

CAN  A  PIPED  RAIL  PASS  THROUGH  OUR  ROLLS 

///OTHE&    y/OPDS,    THE  P/SESE//CE     OE   "P/P///g"  ///TH//J  THE     TH/C/T//ESS    OE  >7 
PP/L-  CZPPBOZ/    BPP,    /S   Ui/ST  JPS   /MPPOB/PBLE     J?S   /TS    PPESEZ/CE     ///   THE 
STEEL    OE    THE    '  QUEE/f    /7L/ZSPB£THS"  /S  ///CH   Gi/Z/S . 

th/s /s  jt/3T  oz/e  zvoge:  gespsoz/  y/nr-    RAIL -CARBON     BARS 

JPPE  7XE  STPOZ/GE5T  SP//0    MOST     /3EL/SPSLE     CU/   THE    /rtPP/rET      TODSfY^. 

0>  ^ 


■THE-/J/GOT-  -THF-BLPo//]'         -THE/2/P/L.-        -THE-  SL/T-  £/f/L- 

SPECIFY     RAIL-CARBON     FOR    REAL     STRENGTH 

JH/IjLjILTIJZ  X-  0-4y&  BILLIOjM*  •  VTBRAT/Ojsfs. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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48"X  48 
OpeKside 

Planer 

Four  Belt  Drive 
1  Rail  Head  and  Side  Head 

General  Machine  Shop  Equip- 
ment, Locomotive  and  Car  Shop 
Equipment,  Structural,  Bridge 
and  Shipyard  Machinery.  Re- 
pair Shop  Machinery. 


Drop  a  card  for 
photographs  and 
full  particulars  of 
any     product     in 

which  you  are  in- 
terested. 


The  John  Bertram  &  Sons  Co.,  Limited 


MONTREAL 
723  Drummond  Bldg. 


DUNDAS. 

TORONTO 

32  Front  St.,  West 


ONTARIO. 


CANADA. 


VANCOUVER  WALKERVILLE  WINNIPEG 

609  Bank  of  Ottawa  Bldg.      103)^  Sandwich  St.        1205  McArthur  Bldg. 

Men  of  influence  consult  Journal  advertising. 


HALIFAX 
Roy  Bldg. 
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Hardening   Atlas   Balls.      Helical 
i   roll  balls    slouly    forward 
from  cool  end  of  rotary  (urnact  into 
gradttally   increasing  heat.      Hot 
d    into   screen 
ted  in  water  tank,  then  auto- 
matically lifted  out. 


c 


The  illustration  shows  th*  first  or 
rough  grinding  operations  after  the 
balls  haxe  been  hardened.  This 
machine  allows  metal  to  be  removed 
much  more  rapidly  than  in  sub' 
sequent  operations  of  grinding. 


True  Sphericity — Plus  Resilient  Toughness 
Keefr  Atlas  Balls  Poised  Ready  to  Roll 

It  takes  less  than  thirty  seconds  to  turn  guns  and  turrets 
through  a  45-degree  arc.  In  supporting  this  dead  weight 
on  Atlas  Steel  Balls,  the  impulse  of  a  small  motor  swings 
the  load  like  a  toy. 

This  quick  response  of  massive  weight  to  motive  impulse 
is  but  another  way  of  telling  of  friction's  defeat — whether 
it's  a  turret  to  be  moved,  your  automobile,  or  the  most 
complicated  industrial  machinery. 

You  can  imagine,  then,  the  part  Atlas  Steel  Balls  must  play 
in  overcoming  destructive  friction.  If  one  ball  varies  from 
another  one  ten-thousandth  of  an  inch — or  one-tenth  the 
thickness  o{  the  thinnest  tissue  paper — the  unequal  burden 
imposed  is  often  enough  to  cause  serious  damage  to  the 
overloaded  balls. 

Atlas  Steel  Balls  not  only  approach  true  sphericity  within  this 
extremely  close  limit,  but  possess  a  resilient  toughness  of  steel 
which  keeps  them  from  crushing  under  shock  and  strain. 

CANADIAN   SKF  COMPANY.  LIMITED 
TORONTO     —    MONTREAL 


745 


'**. 


STEEL  BALLS 


Made  Under 


Supervision 
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19  Years 
In  Active 
Service 


After  19  Years  of  Service  in 
Brooklyn,  N.  Y„  this  pipe  was 
dug  up  and  found  to  be  in 
perfect  condition. 


Brooklyn  Has 
Over  405  Miles 
of  Concrete 
Pipe  In  Use 


EVERY  municipality   planning  sewerage    or  water  systems  can 
wisely  and  safely  follow  the  example  of  Brooklyn,  Milwaukee, 
Halifax  and    other    large  American  and  Canadian  towns  in 
selecting  Concrete  pipe  for  drains,  sewers  or  culverts. 

Their  satisfactory  experience  with  this  pipe  over  a  long  period  of 
years,  is  your  guarantee  of  satisfactory  service.  Concrete  pipe 
properly  designed  and  properly  made,  combines  great  strength  and 
density,  and  will  resist  the  severe  action  of  ordinary  industrial 
wastes. 

There  can  be  no  question  of  the  strength,  density  and  all  around 
serviceability  of  McCracken  Sewer  Pipe  because  McCracken  pipe  is 
manufactured  in  accordance  with  standard  specifications  issued 
by  American  Society  for  Testing  Materials  for  Cement-Concrete 
Sewer  Pipe;  and  inspected  by  the  Canadian  Inspection  and 
Testing  Company   Limited. 

Write  for  complete    information  and  quotations. 

GENERAL  SALE  AGENT 

Jno.  E.  Russell  Company  Limited 

504  Harbor  Administration  Building  Toronto. 


DIAMETERS 

"McCracken" 

6"  to  24" 
"Lock  Joint" 
■37"  to  108" 


SEWER  PIPE 

^' The  Pipe  That  Endures"    ^ 


jr-  f 


Ensures 
Satisfaction, 

Specify 
McCracken. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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Makes 
Good 
Roads 


ST.  EUSTACHK  PARISH,  QUHBI.C. 

DOMTAR-2  ON  WATER  BOUND 

MACADAM   1922. 


Repeat 
Orders 

increase  steadily 
the  mileage  of 

Domtar  Roads 


Write  our  Service    Dept 
They  will  co-operate  -with 
you  for  the  success  of 
your  programme. 


Dominion  Tar  &  Chemical  Company,  Limited 

Head  Office  171  St.  James  St.,  Montreal  Branch  Office  53  Yonge  St.,  Toronto 

—PLANTS  AT— 
SYDNEY,  N.  S.  MONTREAL,  P.  Q.  SAULT  STE.  MARIE,  ONT. 


Every  advertisement  is  a  message  to  you. 
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LENT 

When  buying;  machinery  or  any  other  commodity  the  wise  purchasing 
agent  takes  into  consideration  not  the  actual  cost  of  the  article  but 
the  service  it  will  give  in  return  for  the  price  paid.  This  is 
why  so  many  progressive  Canadian  Firms  are  now  installing 


i&fiE&L 


J 


/^\    CONDENSITE    "V  "T 

CeloroN 

SILENT 
GEARS 


WATERPROOF 


OIL-PROOF 


They  know  from  actual  test  that  Condensite  Celoron  Silent  Gears 
and  Pinions  lengthen  the  life  of  the  expansive  metal  mating  gears, 
do  not  require  any  shrouds,  save  wear  and  tear  on  bearings  and 
other  mechanical  parts,  eliminate  errors  and  accidents  due  to 
nervous  strain  and  exhaustion  and  save  labor,  materials,  time  and 
power. 

Condensite  Celoron  Silent  Gears  are  not  only  silent  but  are  also 
absolutely  waterproof  and  unaffected  by  oil,  grease  and  other 
organic  solvents. 

Their  resistance  to  wear,  immunity  from  breakage  and  permanent- 
ly accurate  mesh  make  them  as  near  perfection  as  it  is  humanly 
possible  to  make  any  mechanical  part. 

Send  for  booklet  on  Condensite  Celoron.  It  contains  technical 
data  and  much  other  useful  information  about  Condensite 
Celoron  and  its  uses. 

Write  for  information  on  grade  No.  10  Condensite  Celoron 
for  waterproof  insulation. 


DIAMOND  STATE  FIBRE  CO., 

OF  CANADA,  LIMITED,     -    TORONTO,  ONTARIO 


Every  advertiser  is  worthy  of  your  support. 
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DEGRACO  PRODUCTS 

Superior  Graphite  Paint 

Sta- White 

Degraco  House  Paint 

and  Varnish 
Degraco-Tone-Fki  w/  /■>»</* 
Degraco  Brick  and 

Concrete  Paint 
Anti-Aqua-i><ra/>.|>ro<>/f(>o/mg 
Degraco  Gas  Holder 

Paint 

DegraCOlin-G..,rrf„y7oo,  *0rJ™rr 

Degraco  Enamels 
Industrial  Finishes 


THE  DECIDING  FACTOR 
OF  PAINT  VALUE 

Service  records  should  always  be  the  deciding 
factor  in  determining  value,  when  paint  is  se- 
lected for  protection  of  structural  steel  and 
metal  surfaces. 

On  this  basis  it  is  not  surprising  that  SUPERIOR 
GRAPHITE  PAINT  is  so  widely  used. 

Engineers  the  country  over — and  building  owners 
as  well— pin  their  faith  on  SUPERIOR  GRA- 
PHITE PAINT,  because  they  know  through 
experience  and  observation  it  can  be  used  with 
definite  assurance  of  service  and  satisfaction. 

Use  SUPERIOR  GRAPHITE  PAINT  and  elimi- 
nate the  hazard  of  experiment. 

DOMINION  PAINT  WORKS,  LIMITED 


WALKERVILLE,  CANADA 


Montreal      Quebec 

Toronto        Calgary 

Edmonton 


Winnipeg      Halifax 

St.  John         Regina 

Vancouver 


SUPERIOR  GRAPHITE  PAINT  is  one    of  the    DEGRACO 
line    of  dependable  paints.      Sold   through    branch    offices    with 


warehouse  stocks  in  all  principal  cities. 

PAINTS 
VARNISHES 

■    *    All  Colors  for  W  All  Purposes       ENAMELS 


DEGRACO 


Journal  advertisers  are  discriwi)iati)ig  advertisers. 


1(1 


T  II  i;     E  N  <;  I  \  I.  I    K  [  NG     J  O  l  R  N  A  h 


March,  1923 


Look  Ahead 


tfjT    TVTO    promise    can    be 
A.  i    made  that  the  pre- 


n 


sent  low-record 
prices  of  Ford  Cars  will 
hold  through-out   1923. 

Look  ahead — the  car 
that  you  have  made  up 
your  mind  to  buy  in 
April,  buy  now!  Get  the 
use  of  it — at  least  place 
your  order. 

To-day  you  can  be 
sure  of  securing  a  Ford 
for  $445. 

Order  your  Ford  Today 

FORD    MOTOR    COMPANY    OF    CANADA,     LIMITED,     FORD,    ONTARIO. 


ORDER  NOW  AND 
MAKE  CERTAIN 
YOU  GET  A  CAR 
AT  THESE  PRICES 

Runabout  $405 
Touring  $445 
Coupe  $695 
Sedan  $785 
Chassis  $345 
TruckthassisS495 

FOB  FORD.ONT.GOVT.TAXF.5CXTRA 
STARTING  AND  Ei_ECTRlC  LIGHTING 
STANDARD  EQUIPMENT  ON 
SEDAN  AND  COUPE 


n 


SSI  4 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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CONFIDENTIAL 

The  Automatic  Telephone 

Turn  the  Dial  and  immediately 
your  call  not  only  reaches  the 
engineer,  the  shipping  room,  any 
executive— but  the  call  is  for 
yourself  only. 

Use  P.  A.  X.  to  quicken  confi- 
dential transactions,  to  lessen 
irritation,  to  create  better  under- 
standing and  thus  maintain 
greater  co-operation  throughout 
the  extended  plant. 

The  P.  A.  X.  is  the  reliable  friend 
of  executives. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  House. 


MANUFACTURING 


Kortfarti  Ekcrric  Company 

limited  *         ' 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Hakers  of  the  Nations  Telephones" 


Manual  Telephones 
AutomalicTekphones 
"Wires  &  Cables 
Fire  Alarm  Systems 
Radio  Sendin{£and- 
reccivin$E<pipinent 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
PoVer  Apparatus 
Household  Appliances 
Electrical  Supplies 
JWor  &  Liijht  Planta 
Marine  Fittings 
K3 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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THE 

LINN 
TRACTOR 

FOR 

Economical    Hauling 


Linn    Tractor  Loaded  at  Gravel  Pit 

The  Linn  Tractor  is  a  powerful 
machine  for  hauling.  It  has  the 
added  advantage  of  not  only 
carrying  a  load  on  itself,  but  can, 
at  the  same  time,  haul  trailers 
behind.  It  will  carry  a  ten-ton 
load,  yet  the  weight  is  so  well 
distributed  that  the  roadbed  is 
not  disturbed.  It  can  be  used 
on  City  Streets  or  Country 
Roads,  and  will  go  to  places 
where  ordinary  wheel  trucks 
could  never  reach.  It  can  be 
used  in  winter  by  replacing  the 
wheels  with  sleds,  and  the  haul- 
ing capacity  in  winter  is  50% 
greater.  It  will  work  in  tem- 
peratures of  50  degrees  below 
zero.  It  will  pay  big  dividends  on 
your  investment.  Write  us  for 
full  information. 


■  »<*    -S^>-*>^ 

^n 

1                          v    ».     ^2"-»«^-- 

"^^fife^^^B 

Linn   Tractor  Takes  a  Load  from  the  Pit 


Linn  Tractor  Hauling  Two  10-ft.  Blade  Graders  on  Highway  work. 

MUSSENS    LIMITED 

Montreal        Toronto        Winnipeg        Vancouver 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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EVERY  ONCE  IN  A  WHILE 

We  read  of  a  Large  Water  Main  or  Conduit  bursting 
and  of  the  escaped  water  DOING  DAMAGED  TO 
PERSON  AND  PROPERTY. 


BURSTING    MAIN  FLOODS 

PINE    ST.    AT   BROADWAY 

N.    Y.   CITY. 


15,000  gallons  of  Water  a  Min- 
ute   Rips    Up    Pavement    and 
Flows  Into  Equitable    Vaults. 


NO  LOCK  JOINT  REINFORCED  CONCRETE  PIPE  LINE  HAS  SO 
SUFFERED    NOR    CAN    SUCH   A   LINE    SO    SUFFER    OR    FAIL 

Our  pipe  is  composed  of  the  highest  quality  of  concrete  in  which 
is  embedded  a  dense  mesh  or  network  of  reinforcing  steel 
WORKED  AT  LOW  UNIT  STRESSES. 


LOCK  JOINT  REINFORCED  CONCRETE  PIPE  DELIVERS  THE  WATER 

ENTRUSTED  TO  IT. 

CANADA    LOCK    JOINT    PIPE    LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Valuable  suggestions  appear  in  the  advertising  pages. 
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CANADA CEMENT 

CONCRETE 

FOR    PCBWANtNCC 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


St.  Patrick  St.  Bridge,  Arch  No.  4.     Falsework.      Elevated 

Mixer  in  Background. 

Above — Completed  Bridge — North  Elevation. 

Spanning  the  Rideau  with  Concrete 


Replacing  light  bridges  previously  in  use,  and  not 
adequate  for  heavy  modern  Traffic,  Ottawa  now 
has  two  fine  Bridges  of  Reinforced  Concrete 
crossing  the  Rideau  River. 

Cummings  Bridge,  opened  to  traffic  in  January, 
1922,  crosses  from  Rideau  Street  on  the  West 
bank  to  Montreal  Road  on  the  East,  clear  of 
the  north  end  of  Cummings  Island. 

St.  Patrick  Street  Bridge  (shown  above)  was 
opened  to  traffic  in  July,  1921.  It  is  490  feet 
in  length  between  abutments;  and  consists  of  four 


open  spandrel  type  arches,  each  110  feet  clear 
span:  and  three  intermediate  piers. 

The  deck  beams  are  suported  on  crosswalls  on 
top  of  arches — the  projecting  sidewalks  being 
carried  upon  brackets.  The  contractors  were 
McDougal  Bros.,  Ottawa. 

The  work  was  carried  out  under  the  direction 
of  Mr.  A.  F.  Macallum,  M.E.I.C,  Commissioner 
of  works,  Ottawa,  and  Mr.  F.  C.  Askwith, 
A.M.E.I.C,  Deputy  Engineer,  Ottawa.  Mr. 
Robt.  H.  Henham,  A.M.E.I.C.  Bridge  Engineer, 
designed  the  structure. 


We  maintain  a  Service 
Department  to  co-operate 
in  all  lines  of  work  for  which 
Concrete  Is  adapted.  Our 
library  is  comprehensive 
and  Is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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CORPORATION  LIMITED 


SAULT  STE.  MARIE,  ON 


The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  1J£",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


*** 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

*++ 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES  : 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 

•{»•!• 
WE  ALSO  FURNISH 

Blooms,  Billets,  Slabs, 

Structural  Steel, 

Merchant  Bars, 
Concrete  Reinforcing  Bars, 

4**1* 

STEEL     RAILS,    Open     Hearth 

quality,  all   sections  from   12 

lbs.,   to  105  lbs.,  per  yard. 
++ 

Angle  Bars,     100%  Joints, 

Continuous  Standard    Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,        Foundry,        Malleable, 
+* 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES ; 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
^ova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 


Buy  your  equipment  from  Journal  advertisers. 
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Heavy  Duty  Mixer 


Built  to  withstand  strains 
of  day  after  day  operation. 

KOEHRING  frame  construction  with 
liberally  cross  membered  super- 
structure and  joints  machined  to  perfect 
fit— strongiy  gusseted  and  angle  braced — 
insures  steady,  dependable  performance 
and  long'service  life. 

Koehring  Mixers  are  trouble  proof  jto  the 
utmost  degree  that  they  can  be  made  so 
by  experienced  mixer  engineering  and 
heavy  duty  construction. 


Construction  Mixera:     10,  14,  21,  28  cu.  ft. 
mixed   concrete.     Write    for    Catalog  C  24. 


Dominant  Strength 
Concrete 

The  above  chart  shows  the  varia- 
tion in  strength  of  concrete  mixed 
ofthe  same  aggregate  under  strictly 
standard^ed  conditions,  by  nine 
different  mixers.  The  strength  was 
determined  by  compression  test  ot 
cubes.  Mixing,  seasoning  ot  cubes 
and  compression  tests  were  con- 
ducted by  independent  engineers. 


31%  Variation 

was  disclosed  between  the  lowest 
strength  concrete,  and  Koehring 
mixed  concrete,  which  rates  the 
highest.stronger.moreuniformthan 
the  concrete  mixed  by  all  other 
mixers  in  the  test.  This  is  authori- 
tative proof  that  the  Koehring 
Re-mixing  Action  means  Dominant 
Strength  Concrete. 


Remember  The  Journal  when  buying  apparatus. 
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The  location  of  the  shearing  pin  in  the  rotary  drive  of  the 
stoker  originated  on  The  Taylor  Stoker  and  has  proven 
uniformly  successful.  It  is  the  logical  location,  being  always 
in  sight  and  readily  accessible. 


A  glimpse  of 
the  boiler  room 
in  a  Mid-  West- 
ern packing 
house.  Here 
eight  Taylors 
serve  4000 
rated  horse- 
power. Other 
plants  of  the 
same  company 
are  also  Taylor 
Stokered. 


The  boilers  in 
this  plant  aver- 
age 150%  of 
rating  with  fre- 
quent jumps  to 
22  5%.  The 
Taylors  burn 
s  la  ck  at  an 
average  e  ffi  - 
ciency  of  70% 
or  better. 


The  man  who  KNOWS  always  buys 

Thejaylorffoker 

because  he  gets  more  than  a  Stoker.  He  gets 
the  service  of  the  engineering  ability  that  has 
kept  the  Taylor  Stoker  in  the  lead  for  eighteen 
years.  He  gets  an  operation  and  maintenance 
service  of  the  highest  order. 

Money    can't    buy    a    better  Stoker. 

Ask  today  for  a  copy  of  our  new  booklet,      The   Rotary  Ash   Discharge. 

THE   TAYLOR    STOKER    COMPANY,    LTD 

TORONTO,   ONTARIO 

Principal  Sales    Office  :   416  Phillips    Place,   Montreal,    Que. 


I 


I 


The  advertiser  is  ready  to  givi  (nil  information. 
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The  above  illustration  shows  the 
wide  spread  of  the  blanket  of  mist 
as  it  comes  from  the  spray  nozzle. 

The  air  washer  is  shown  to  the 
right  in  the  larger  illustration. 


Distinctive  Service 
In  Air  Washers 


Air  that  is  properly  humidified,  cooled,  and  as  clean  and  pure  as 
a  mechanical  process  can  make  possible,  is  a  certainty  with  the 
Canadian  Sirocco  Air  Washer. 

It's  because  of  the  special  design  of  the  spray  nozzles  of  the 
Canadian  Sirocco  Air  Washer  that  the  impurities  are  removed  from 
the  air  passing  through  this  air  purifying  system. 

These  spray  nozzles  produce  a  heavy  blanket  of  mist  so  finely 
divided  as  to  literally  form  a  dense  cloud  through  which  every  atom 
of  air  must  pass,  causing  it  to  be  cooled,  humidified  and  purified. 

The  automatic  flushing  feature  of  the  nozzles  provides  a  means 
for  keeping  them  clean  and  insures  continuous  operation  at  a 
maximum  efficiency. 

If  you  have  a  ventilating  problem  bring  it  to  the  attention  of  our 
engineers.  Many  years  of  practical  experience  enables  them  to 
cooperate  with  you. 


CANADIAN  SIROCCO   CO.,   LTD.,    WINDSOR,    ONTARIO 
BRANCH  OFFICES   IN  ALL   PRINCIPAL   CITIES 


(215) 


deducts 


BLOWERS       •     EXHAUSTER.S 
FANS  •       AIR.      WASHER.S 


VENTILATING 
ENGINES 


FOR 

AIR 


HEATING    ,     VENTILATING    ,      DRYING  , 
CONDITIONING  *    MECHANICAL.    DRAFT 


When  buying  consult  first  Journal  advertisers. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


Head  Office  and  Works 
HAMILTON     CANADA 


Branch    Office 
410  GENERAL  ASSURANCE    BLDG 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 


—OF  EVERY  CLASS  OF— 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


y 
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We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Mention  The  Journal  when  dealing  with  advertisers. 
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Electric    Steam    Generators, 
Laurentide  Company  Limited 


CRANE 

Power  Plant  Equipment 


Plays  an  important  part  in  any 
well-designed  power  plant,  and 
i  t  insures  a  system  having 
long  life  and  low  maintenance 
cost. 


We  can  supply  all  the  necessary 
valves,  fittings  and  fabricated  pipe 
work  for  any  pressure  or  tempera- 
ture that  can  be  generated,  by  any 
pratical  steam  generating  units. 


CRANE 


Branches  and  Sales 
Offices  in  all  principal  cities. 


LIMITED 

GENERAL  OFFICE  AND  EXHIBIT    ROOMS 

386  BEAVER  HALL  SQUARE 

MONTREAL 


Works: 
1280  St.  Patrick  St.  Montreal. 

22a 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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A  Complete  Service — plus 

You  profit  in  two  ways  by  Dominion  Service : 

First    — In    buying   both    oxygen    and    dissolved 
acetylene  at  the  lowest  prices  obtainable ; 

Second — In  securing  a  complete  supply  from  one 
source, 

— With   positive   assurance   of  highest 
quality, 

— In  modern  improved  cylinders,  fitted  with 
leak-proof  valves, 

— And  your  order  is  given  the  prompt,  care- 
ful attention  which  it  deserves. 

Whether  you  buy  oxygen  and  dissolved  acetylene 
only  once  in  a  while,  or  in  large  quantities  on  con- 
tract, our  plan  of  doing  business  promotes  friendly 
relations  which  create  a  complete,  smooth  and 
satisfactory  service. 

We  shall  appreciate  the  opportunity  of  talking  to 
you  about  Dominion  Service. 


DISTRIBUTION  POINTS: 

Hamilton,       Merritton, 
Montreal,     Oshawa,     Quebec, 
Shawinigan  Falls,       Toronto, 
Welland,   Windsor,   Winnipeg 


DOMINION     OXYGEN     COMPANY,    LIMITED 

Operating  the  Welding  and  Cutting  Gas  Division  of 
PREST-O-LITE   COMPANY   OF   CANADA,   LIMITED 

General  Offices:  80  Adelaide  St.  East,  TORONTO. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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"RENSSELAER" 
Throttle  and  Control 

VAL VES 


We  illustrate  above  a  "Rensselaer"  Valve  built  with  Square  Case, 
especially  designed  for  Throttling  and  Control  purposes. 

The  interior  gates  have  been  designed  to  prevent  the  tendency  of  the 
gates  to  tilt  into  the  port  openings.  This  valve  is  equipped  with  an  Iron, 
(brass  lined)  hydraulic  cylinder,  and  bypass  valves. 

We  believe  this  to  be  the  largest  valve  ever  built  according  to  this  design. 

For  further  particulars  send  for  Rensselaer  Valve  Company's  Book  No.  12 
fully  describing  same. 

We  would  be  glad  to  have  your  inquiries  and  specifications  for  large 
valves  of  this  type  for  which  we  are  the  selling  agents  in  Canada  for  the 
Rensselaer  Valve  Company  of  Troy,  N.  Y. 

CANADIAN  REPRESENTATIVES 

The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONTREAL,    TORONTO,    WINNIPEG,      MONCTON,      NORTH  BAY,    VANCOUVER. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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HPHIS  bracket  used  where  your 
lines  pass  through  our  beau- 
tiful Canadian  trees  will  save  the 
trimming  out  of  many  a  hand- 
some specimen. 

They  preserve  uniform  line  volt- 
age; save  your  insulation;  elim 
inate    grounds  with  consequent 
dangers,  and  are  inexpensive,  for 
their  installation  costs  little. 


m 

In  Our 

Residential 
Districts 


Acme   Tree  Brackets 


—PROTECT  INSULATION 
—INEXPENSIVE 
-LAST  A  LIFE  TIME 
-PRESERVE  UNIFORM  VOLTAGE 
-PREVENT  TREE  TRIMMING. 


N.  Slater  Company,  Limited 


Hamilton, 


Ontario. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Imperial  Lubricants  are  manufactured  with  the 
same  scientific  precision  as  the  finest  units  on 
which  they  are  used.  For  years  we  have  specialized 
in  the  production  of  oils  and  greases  to  meet  the 
most  exacting  requirements  of  plant  lubrication. 
Perhaps  the  right  grade  of  Imperial  Lubricants  can 
promote  efficiency  in  the  operation  of  some  of  your 
machines. 

Write  our  nearest  branch  when  in  need  of  the 
advice  or  services  of  our  expert  lubrication  engineers. 

IMPERIAL  OIL  LIMITED 


IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND   MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 

Imperial  Atlantic  Red  Oil 

Imperial  Renown  Oil 

Imperial  B.iyunne  Engine  Oil 

Imperial  Polar  Machine  Oil 

Imperial  Ario  Compressor  Oil 

Imperial  Turbine  Oils 

Imperial  Eldorado  Castor  Machine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 

Imperial  Black  Oils 
Imperial  Cul  lint;  Oils 
Imperial  Tempering  Oils 
Imperial  Cordage  Oils 

Imperial  Wool  Oils 
Imperial  Ink  Oils 
Imperial  ( rreases, 


Consult  the  advertiser.  Jus  information  is  valuable. 
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Oxide  Film  Arresters— seven  years 
of  service  is  proof  of  their  reliability 


OK'd  in  the   Laboratory 

During  Mr.  Edison's  recent  visit  to  Schenectady 
he  witnessed  the  operation  of  an  Oxide  Film  Ar- 
rester used  to  protect  a  2300-volt  bus  bar  insulator 
when  subjected  to  a]discharge  from  the  lightning 
generator  developed  by  Dr.  Steinmetz.  When 
subjected  to  the  same  discharge  without  the  arrester 
on  the  circuit,  the  insulator  was  shattered. 

This  test,  using  man-made  lightning,  is  one  of  many 
which  are  made  in  the  G-E  Laboratory,  where  the 
Oxide  Film  Arrester  was  invented  and  perfected. 
Seven  years  of  successful  operating  experience  have 
thoroughly  demonstrated  the  soundness  of  the 
theory,  the  thoroughness  of  the  development,  and 
the  practicability  of  its  design. 

"Made  in  Canada"  By 


Canadian  General  Electric  CcLimited 

HEAD  OFFICE  ffislfc  TORONTO 


Branch  Offices:     Halifax,  Sydney,  St   John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

Journal  advertisements  are  a  business  call  at  your  office. 


26 


I   II  I.     I    \  (,  I  \  E  E  R  I  N  (,     .1  O  I    R  \  A  I. 


March,  1923 


The  Most  Interesting 
Job  in  the  World 


"What  shall  my  lifework  be 
—  what  career  shall  I  choose?" 
This  is  the  most  absorbing  quest- 
ion which  confronts  the  young  man 
of  to-day. 

Perhaps  we  can  help  you  answer 
this  question  by  asking  another 
"  What  do  you  expect  your  career 
to    bring   to    you?" 

First  of  all,  you  expect  money — 
not  just  a  living  wage,  but  enough 
to  enjoy  the  luxuries  that  make 
life  worth  while. 

Secondly,  you  want  power. 
There  is  no  joy  like  the  conscious- 
ness of  ability  to  control  a  great 
organization  at  work  —  no  happi- 
ness like  knowing  that  you  are 
shaping  the  course  of  human 
events,  not  being  shaped  by  them. 

Finally  you  expect  your  career 
to  interest  you — for  unless  your 
whole  heart  is  in  it,  you  will  never 
win  success. 

To  most  young  men  a  profes- 
sional career  is  attractive.  But 
the  older  professions  are  all  over- 
crowded. In  the  fields  of  law 
engineering,  medicine,  etc.,  com- 
petition is  keen.  There  are  more 
men  than  there  are  jobs. 

A    Brand    New    Profession 

But  there  is  a  profession  which 
is  not  overcrowded — a  brand  new 
profession — one  of  the  most  fas- 
cinating and  absorbing  in  the 
world  a  profession  which  pays 
large  salaries  and  which  calls  for 
the    exercise    of    executive    ability 


on  a  big  scale.  This  profession 
is  "Industrial  Engineering  and 
Management." 

Canada  is  the  land  of  industrial 
enterprise.  And  industry  needs 
Managers — men  trained  to  hand- 
le big  industrial  organizations. 
Such  men  are  hard  to  find.  There 
are  more  jobs  than  there  are  men 
to  fill  them.  For  Factory  Man- 
agement demands  not  specialized 
knowledge,  but  a  well  rounded 
training  in  fundamentals.  It  re- 
quires the  type  of  man  who  under- 
stands all  departments  of  an  organ- 
ization, one  who  knows  the  basic 
principles  which  govern  factory 
organization  and  administration, 
the  planning  and  routing  of  work, 
wage  systems  and  bonus  plans, 
cost  accounting,  the  generation 
and  use  of  power,  the  selection  of 
factory  sites,  layout  and  use  of 
equipment,  and  all  of  the  many 
other  vital  factors  with  which  the 
effective  industrial  manager  of 
to-day  must  be  familiar. 

Once  in  a  Decade 

Only  once  in  a  decade  is  a  new  pro- 
fession inaugurated.  To-day  you  have 
the  chance  to  make  Industrial  Engineer- 
ing your  profession  and  life  work. 

The  Industrial  Extension  Institute 
specializes  in  training  men  to  become 
I  ndustrial  Managers.  It  does  this 
through  an  organized  Course  of  homo 
study  known  as  the  "Factory  Manage- 
ment Course  and  Service,"  consisting  Of 
lectures,  text  hooks,  talks,  reading 
assignments,  problems  andfmodel  solu- 
tions to  these  problems. 

One  hundred  loading  industrial  special- 
ists, men  like  Gantt,  Twyford,   Babson. 


Steinmetz,  Ficker,  Franklin,  Going,  Towne, 
Hunt,  etc.,  have  co-operated  to  produce 
this  unique  course  of  training.  Their 
combined  experience  is  arranged  in  a  non- 
technical way,  so  that  you  can  benefit 
greatly  by  it. 

Hundreds  Have  Been 
Helped 

The  principles  of  Factory  .Management 
are  not  hard  to  master  when  they  aio 
arranged  in  logical  sequence  through  an 
organized  Course  of  Study.  Thousands 
of  men  in  great  industrial  plants  such  as 
The  Dupont  Co.,  The  General  Motors 
Company,  The  Winchester  Repeating 
Arms  Company,  the  Hyatt  Roller  Bearing 
Company,  the  Ford  Motor  Car  Company, 
etc.,  have  enrolled  for  the  "Factory 
Management  Course  and  Service"  and  are 
forging  ahead  to  the  bigger  jobs  and  larger 
responsibilities  which  lie  before  them.  It 
can  help  you  too.  Decide  to-day  to  qua- 
lify for  the  most  interesting  job  in  tho 
world.  Start  preparing  right  now  to  be  one 
of  the  industrial  managers  or  industrial 
consultants  of  to-morrow. 

We  have  an  interesting  little  booklet 
"Thinking  Beyond  Your  Job''  which 
answers  all  the  questions  you  want  to  ask 
about  the  wonderful  new  profession,  and 
explains  in  detail,  how  you  can  fit  yourself 
for    an    important    managerial    position. 

Tear  off  the  coupon  below  and  send  for 
it — it  is  free. 


Industrial    Extension   Institute 

11-17  East  45th  Street 
NEW  YORK  CITY 

Send    me    'Thinking  Beyond  Your 
Job"  without  obligations. 

Name 

Home  Address 

City  and  State 

Position 

Company 

E.  J.  March  1923. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Railway  Electrification 

Notes  on  Electrification  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway. 

Arthur  L.  Mudge,  A.M.E.I.C. 
Electrical  Engineer,  Kerry  and  Chace,  Limited. 
Paper  read  before  the  Montreal  Branch,  The  Engineering  Institute  of  Canada,  January  18th,  1923 


A  rule  to  be  generally  observed  is  that  a  technical 
paper  should  be  prepared  by  an  expert  on  the  subject. 
The  writer  must  confess  that  he  is  neither  a  railway 
engineer  nor  an  electric  railway  engineer,  but  just  an 
ordinary  electrical  engineer,  however,  he  has  had  the 
privilege,  during  last  winter,  of  being  associated  with 
two  railway  engineers,  viz.,  Messrs.  S.  B.  Clement, 
m.e.i. c,  and  J.  G.  G.  Kerry,  m.e.i.c,  in  an  electrification 
study,  and  during  that  time  has  made  inspection  trips 
over  the  Chicago  Milwaukee  and  St.  Paul  Railway,  and 
the  Butte  Anaconda  and  Pacific  Railway,  in  the  north 
western  states. 

Before  going  into  details  regarding  the  Milwaukee 
road,  let  us  briefly  review  the  conditions  on  a 
railway,  the  existence  and  degree  of  which,  makes  its 
operation  by  electric  power  desirable.  These  are :  - 
1,  congested  terminals;  2,  long  tunnels;  3,  heavy  traffic 
density,  particularly  where  the  traffic  is  approaching  the 
limit  of  capacity  of  the  existing  tracks  under  steam  loco- 
motive operation;  4,  long  heavy  grades;  5,  severe  winter 
conditions;  6,  expensive  fuel;  7,  ample  power  supply 
available  at  reasonable  cost. 

The  more  of  the  above  conditions  which  exist,  the 
more  favourable  will  be  the  results  of  electrification,  both 
from  an  operating  and  from  an  economic  point  of  view, 
but  many  electrifications  are  justified  by  the  existence  of 
only  a  few  of  these  conditions.  The  most  difficult  railway 
traffic  problems  can  be  handled,  from  an  operating  stand- 
point, entirely  satisfactorily  by  electric  power,  which 
eliminates  various  troubles  incidental  to  steam  operation. 
In  fact  it  is  where  the  operating  problems  are  most 
difficult  that  electrification  makes  its  best  showing.     For 


the  average  railway,  upon  which  the  extreme  conditions 
mentioned  do  not  exist,  or  exist  in  a  much  lesser  degree, 
it  is  purely  a  financial  and  economic  question,  and  the 
decision  for  or  against  electrification  depends  upon  a  com- 
parison of  fixed  charges  and  operating  expenses  for  steam 
and  electrical  operation.  If  a  favourable  balance  is  found 
and  electrification  adopted,  a  number  of  important 
incidental  advantages  will  be  reaped.  With  regard  to 
the  advantages,  both  primary  and  incidental,  the  follow- 
ing may  be  quoted  from  a  recent  paper  by  W.  J.  Davis. 

"The  saving  in  fuel,  while  of  increasing  importance 
on  account  of  the  steadily  advancing  price  of  coal,  is 
as  a  rule  not  alone  of  sufficient  magnitude  to  demand  the 
adoption  of  an  electric  traction  system.  In  addition  to 
the  increased  track  capacity  obtainable,  the  use  of  larger 
train  units  and  higher  speeds  permits  changes  in  methods 
of  handling  freight  and  passenger  traffic  which  results 
in  substantial  reductions  in  nearly  all  of  the  principal 
items  making  up  operating  costs.  In  the  aggregate  these 
savings  will  prove  sufficiently  large  to  yield  an  attractive 
return  on  the  capital  cost  of  electrification. 

"There  are  many  indirect  reductions  in  operating 
costs  which  will  follow  the  adoption  of  the  electric  system. 
These  will  include  such  items  as  reduced  maintenance  of 
track  and  structures  due  to  decreased  axle  weights,  the 
use  of  shorter  wheel  bases  and  improved  riding  qualities 
of  the  locomotives,  postponement  of  necessity  for  double 
tracking;  savings  in  maintenance  and  cost  of  water  supply, 
shop  equipment,  roundhouses  and  turntables;  reduction 
in  overtime  caused  by  delays;  practical  elimination  of 
ruling  grade  problems;  reduced  operating  costs  due  to 
reduction  in  company  coal  movements;  and  improved 
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Profile,  Harlowton,  Montana  to  Seattle  and  Tacoma,Washington 

service  to  shippers  due  to  increased  speed  and  greater 
reliability  in  operation.  These  savings  all  have  a  real 
monetary  value,  the  magnitude  of  which  may  be  determ- 
ined in  specific  cases  with  a  fair  degree  of  accuracy. 
Nevertheless,  we  may  neglect  them  entirely  and  still  show 
that  electrification  will  pay  where  justified  by  the  density 
in  traffic,  by  considering  only  the  main  operating  items 
usually  included  in  statements  of  operating  costs." 

Electrified  Sections 

The  electrified  sections  of  the  Chicago  Milwaukee 
and  St.  Paul  cover  649  route  miles  of  single  track  road. 
About  two-thirds  of  this  consists  of  the  Rocky  Mountain 
and  Missoula  divisions  in  the  state  of  Montana,  where 
three  mountain  ranges,  including  the  Continental  Divide, 
are  crossed  with  long  grades  of  1.7  per  cent  and  2.0  per 
cent.  This  section  has  been  electrically  operated  since 
1916.  The  remaining  one-third  of  the  electrified  mileage 
is  on  the  Coast  division  in  the  state  of  Washington  where 
the  Cascade  mountains  are  crossed  with  a  maximum  grade 
of  2.2  per  cent.  Between  the  two  electrified  sections 
there  is  a  division  of  226  miles  still  under  steam  operation. 

Since  1916  there  have  been  placed  in  operation  on 
the  road  the  following  sixty-one  electric  locomotives, 
made  by  the  General  Electric  Company  and  by  the 
Westinghouse  Electric  and  Manufacturing  Company. 


No. 

Total  weight 
tons 

Drive 

Service 

Max.  safe  speed 
m.p.h. 

42 

10 

5 

4 

288  tons 
278     " 
262     " 
72     " 

Geared 
Geared 
Gearless 
Geared 

Freight 
Passenger 
Passenger 
Switching 

35 

65 
90 
35 

About  two-thirds  of  these  locomotives  have  been  in 
service  since  1916,  so  that  ample  time  has  elapsed  to 
observe  results  and  judge  of  the  reliabilitv  of  operation. 
The  system  of  power  supply  to  the  locomotives  is  3,000- 
volt,  direct-current,  supplied  through  pantagraphs 
from  overhead  conductors,  and  a  bonded  rail  return 
circuit.  The  maximum  operating  voltage  across  anv 
motor  is  1,500  volts  for  the  geared  motors  and  1,000  volts 
for  the  gearless  motors,  although  the  windings  of  certain 
motors  on  every  locomotive  have  to  stand  an  insulation 
strain  of  3,000  volts  to  ground.     The   3,000- volt   direct 


current  is  furnished  from  synchronous  motor  driven  sets 
in  substations  located  at  intervals  averaging  about  33 
miles  along  the  railway.  These  substations  are  fed  by 
110,000-voli.  3-phase,  60-cycle  power  purchased  from  the 
Montana  Power  Company  who  have  a  number  of  hvdro- 
electric  developments  and  a  net  work  of  transmission 
lines  in  Montana. 

The  Butte  Anaconda  and  Pacific  Railway,  a  sub- 
sidiary of  the  Anaconda  Copper  Mining  Companv,  has 
an  electrified  single  track  mileage  of  123  miles  and  since 
1913  has  been  operating  twenty-eight  80-ton  geared 
electric  locomotives  on  the  2,400-volt  direct-current 
system. 

Reliability  of  Electrical  Operation 

High  voltage  power  supplv  is  rarelv  off  as  every 
substation  is  fed  by  at  least  two  110,000-volt  circuits. 
The  direct  current  supply  rarely  fails  for  in  the  event  of 
a  substation  being  shut  down  power  can  be  supplied  from 
the  substations  on  either  side.  By  this  means  a  moderate 
traffic  can  be  handled  at  somewhat  reduced  speed. 

If  a  derailment  brings  down  a  pole,  trainmen  telephone 
to  substations  on  either  side  to  shut  power  off  the  section, 
however,  the  circuit  breakers  have  probablv  already 
opened.  The  wires  are  cleared  either  by  trainmen  or  off- 
duty  operators  from  nearest  substation,  circuit  breakers 
closed,  and  trains  drift  past  the  break  until  the  line  gang 
arrives  and  makes  repairs. 

Lightning  protection  is  good,  by  means  of  overhead 
grounded  wires  on  transmission  line  and  distribution 
system;  by  electrolytic  arresters  on  a.c,  and  d.c,  sides  of 
substations  and  on  locomotives;  and  interruptions  from 
lightning  are  rare. 

In  case  of  sleet  both  pantagraphs  are  put  up.  The 
forward  one  cuts  the  sleet  and  rear  one  collects  the 
current.  Sleet  on  high  tension  lines  is  melted  off  by 
tieing  together  the  three  wires  of  a  dead  line  and  putting 
3,000  volts,  d.c,  through  them  to  ground. 


Grand  Central  Terminal,  New  York  City, 
from  50th   Street,    before   and   after   electrification. 
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On  the  Rocky  Mountain  and  Missoula  divisions  for 
February,  1922:  —  freight  locomotive  mileage  was  70,000, 
and  passenger  locomotive  mileage  was  60,000.  During 
this  time  there  were  three  train  detentions  from  mechan- 
ical failures  and  four  detentions  from  electrical  failures, 
or  one  detention  for  each  18,571  miles,  this  being  not  far 
from  the  usual  average. 

No  wrecks  have  been  due  to  electrical  failures.  The 
only  extended  use  of  the  steam  locomotive  on  the  Chicago 
Milwaukee  and  St.  Paul  since  they  electrified  was  during 
a  four-day  strike  of  substation  operators. 

It  is  not  necessary  to  house  locomotives  in  winter 
between  runs.  If  they  have  to  be  brought  into  shop 
when  cold  they  will  sweat  badly  and  motors  should  be 
dried  out  with  low  voltage  —  220  volts  —  before  attempt- 
ing to  put  operating  voltage  on  them  again. 

Mr.  Bellinger,  electrical  engineer  of  the  Butte 
Anaconda  and  Pacific  Railway,  claims  that  in  eight  years 
they  have  had  to  fall  back  on  steam  locomotives  on  only 
two  occasions.  He  also  states  that  of  the  twenty-eight 
electric  locomotives  on  the  road,  twenty-six  are  in  regular 
service,  one  is  a  spare,  and  one  in  shop. 

Comparison  with  Steam  Operation 

We  found  very  general  satisfaction  with  electrical 
operation  and  its  decided  advantages  over  steam  on  the 
three  mountain  divisions  of  the  Chicago  Milwaukee  and 
St.  Paul  —  F.  C.  Dow,  superintendent  of  the  Coast 
division  —  600  miles,  of  which  200  miles  is  electrified  — 
says  he  can  pretty  well  forget  about  the  electrified  section 
of  his  division.  Most  of  his  troubles  are  on  the  steam 
sections  which  are  at  a  lower  altitude,  have  much  less 
snow,  no  zero  weather,  much  easier  grades  and  lighter 
trains  than  the  electrified  section.  Mr.  Dow  also  says 
that  power  is  never  off  the  line.  A  freight  enginedriver, 
when  hauling  a  2,400  —  ton  train  up  a  2  per  cent  grade, 
20  miles  long,  near  Donald,  with  two  electric  freight 
locomotives  at  12  m.p.h.,  said  that  the  same  train  would 
require  three  of  the  heaviest  steam  locomotives  and  run 
only  7  m.p.h.,  up  this  grade. 

The  electrics  run  with  less  frequent  inspection,  less 
train  detentions,  both  in  number  and  total  time,  much 
lower  cost  of  maintenance  and  repairs  and  less  trainmen's 
and  enginemen's  wages  per  unit  of  traffic  handled. 

Under  the  worst  conditions  of  weather,  grades  and 
traffic,  where  the  steam  locomotive  has  not  done  as  well 
as  might  be  desired,  the  electric  locomotive  has  taken 
over  the  job  and  is  doing  it  exceedingly  well.  There  is 
a  very  complete  and  enthusiastic  satisfaction  among  all 
the  officials  and  employees  of  the  road  as  to  the  results 
obtained  by  electrification  and  the  only  thing  they  want 
now  is  a  considerable  increase  in  traffic  in  order  to  make 
full  use  of  it.  Steam  cnginedrivers  are  given  about  one 
week's  training  and  then  put  in  charge  of  an  electric 
locomotive. 

Railway  Transmission  Lines 

For  the  Rocky  Mountain  and  Missoula  divisions 
there  are  363  miles  of  110,000- volt  single-circuit  wood- 
pole  transmission  line.  This  parallels  the  railway  and 
there  are  sufficient  feeding-in  points  to  ensure  that  every 
substation  has  at  least  two  circuits  supplying  it.  Three- 
hundred-foot   spans  are  used  on  tangents.      Particular 


attention  is  given  to  stringing  the  line  conductors  at 
correctly  calculated  sags.  Sixteen  feet  for  clearance  of 
conductors  above  ground  is  strictly  maintained. 

The  system  was  put  into  operation  December  1916, 
and  the  single  wood  pole  construction  has  been  found 
entirely  satisfactory,  shutdowns  being  rare.  Suspension 
insulator  failures  have  not  exceeded  one  per  cent  per  year. 
The  same  type  of  high  tension  line  construction  is  used 
on  the  Coast  division. 

To  carry  a  110, 000- volt  circuit  on  single  wooden  poles 
set  300  feet  apart,  to  an  eastern  engineer  looks  a  bit 
risky,  however,  they  are  doing  it  and  apparently  getting 
away  with  it.  It  should  be  noted,  however,  that  in 
Washington  they  have  sleet  but  no  very  low  temperatures, 
whereas  in  Montana  there  are  extremely  low  temperatures 
but  little  sleet. 

Railway  Substations 

Substations  are  located  at  about  33-mile  intervals, 
which  is  found  entirely  satisfactory  from  an  operating 
point  of  view.     They  are  all  manually  operated  and  con- 


Chicago,  Milwaukee  and  St.  Paul  Railway  100,000-Volt 
Transmission  Line. 

tain  one,  two,  or  three  2,000-k.w.,  synchronous  motor 
generator  sets,  each  set  being  fed  by  one  3-phase  oil-filled 
self-cooled  transformer  and  controlled  by  a  high  tension, 
oil  circuit  breaker.  Electrolytic  lightning  arresters  are 
installed  on  the  high  tension  bus  on  all  generators,  and 
all  3,000-volt  d.c,  feeder  circuits. 

Two  3,000-volt,  d.c,  feeders  leave  each  station. 
Negative  high  speed  breakers  or  flash  suppressors  are 
used,  and  generators  are  provided  with  blowers  for  cooling 
purposes.  Each  station  is  fed  by  two  110,000- volt, 
60-cycle  circuits,  controlled  by  oil  circuit  breakers. 
Generator  commutators  are  undercut,  and,  after  two 
years  operation,  without  repair  or  turning,  are  in  excellent 
condition.  Original  brushes  still  in  holders,  wearing 
about  one-eighth  inch  in  two  years,  were  found  in  the 
station  inspected. 

There  are  two  exciters  direct  connected  to  each  motor 
generator  set,  one  for  the  synchronous  motor  and  one  for 
the  two  d.c,  generators.  A  compound  winding  on 
synchronous  motor  exciter  field,  from  the  main  d.c,  genera  tor 
circuit,  automatically  controls  the  power  factor  with 
varying  loads.     No  Tirrell  regulator  is  used.  Synchronous 
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motors  are  wound  for  2,200  volts  and  are  started  from 
half  voltage  taps  in  the  main  transformers.  All  2,200- 
volt  a.c,  and  3, 000- volt  d.c,  cable  is  cambric  insulated 
and  covered  with  (lame  proof  braid,  mounted  on  porcelain 
insulators  or  carried  in  fibre  conduit.  There  is  no  lead 
sheathed  cable  in  the  station.  Each  station  is  equipped 
with  a  ten-ton  hand-operated  travelling  crane. 

Communication  to,  and  between,  substations  is  by 
means  of  despatchers  telephone  on  railway  right-of-wav. 
One  substation  operator  is  on  duty  per  eight-hour  shift,  but 
under  certain  conditions  of  light  traffic,  some  stations 
operate  for  only  one  or  two  shifts  allowing  stations  on 
either  side  to  carry  the  load  during  the  remaining  shifts. 
This  is  a  continuous  arrangement  and  operators  are 
carried  only  for  the  operating  shifts. 

Operators  now  receive  $207.00  per  month  with  rent, 
fuel  and  light.  There  is  a  travelling  substation  super- 
intendent. The  opinion  of  Mr.  Beeuwkes,  chief  electrical 
engineer  of  the  road,  is  that  one  motor  generator  set  per 
substation  is  safe  practice  provided  it  is  of  sufficient 


Baldwin-Westinghouse  270-ton  passenger  locomotive  on  the 
Chicago,  Milwaukee  and  St.  Paul  Railway. 

capacity  to  carry  the  load.  Two  of  their  stations  have 
only  one  unit  each  but  it  would  not  be  desirable  to  have 
less  than  two  units  in  substations  at  either  end  of  the 
line.  Mr.  Beeuwkes  thought  that  full  automatic  opera- 
tion of  substations  would  not  suit  their  particular  con- 
ditions, but  that  a  partially  automatic  system  with  some 
manually  operated  and  some  remote  control  stations 
might  be  satisfactory. 

Maintenance  of  Overhead  and  Transmission  Lines 

The  440  single  track  route  miles  of  overhead  distribu- 
tion system  together  with  about  140  miles  of  sidings, 
yards  tracks  and  spurs,  and  the  363  miles  of  11 0,000- volt 
transmission  line  on  the  Rocky  Mountain  and  Missoula 
divisions  are  maintained  by  a  line  superintendent,  and 
two  gasoline  electric  repair  cars,  each  fitted  with  tower, 
storeroom,  eight  bunks,  kitchen,  etc.,  each  car  carrying 
the  following  crew: — one  enginedriver.  one  conductor,  one 
brakeman,  one  foreman,  three  linemen,  and  one  helper  who 
also  acts  as  cook.     The  tower  on  the  repair  car  swings 


far  enough  to  eliminate  pole  climbing.     These  cars  in 
1916  cost  about  $21,000.,  each. 

The  cost  of  maintenance  of  overhead  for  first  year 
or  so,  until  system  became  tuned  up,  was  high.  The 
untreated  wooden  poles  are  considered  to  have  a  life  of 
about  seventeen  years,  the  hard  drawn  copper  contact 
wire  much  longer,  and  no  appreciable  deterioration  has 
shown  yet  in  hardware  or  insulators.  Mr.  Bellinger, 
electrical  engineer,  of  the  Butte  Anaconda  and  Pacific! 
says  that  their  cost  of  maintenance  and  repairs  to  over- 
head and  bonding  runs  from  $125.00  to  $175.00  per  mile 
of  single  track  per  year,  the  higher  figure  being  when 
wages  and  materials  were  at  the  peak. 

Track  Bonding  and  Negative  Feeder 

The  bond  used  is  of  stranded  copper  about  37  inches 
long,  attached  to  the  rail,  beyond  either  end  of  the 
angle  bar,  by  drilling  the  webs  of  the  rail  and  expand- 
ing the  lug  of  the  bond  by  means  of  a  steel  pin.  This 
type  of  bond  evidently  requires  a  fair  amount  of  attention, 
and  on  both  railways  they  incline  towards  a  welded 
bond  for  future  work. 

Both  roads  use  a  supplementary  negative  feeder  of 
No.  0000  stranded  copper  on  all  of  single  track  mileage, 
but  discontinue  it  where  there  are  two  or  more  tracks. 
On  the  Chicago  Milwaukee  and  St.  Paul,  this  negative 
feeder  is  carried  along  the  top  of  the  poles  for  lightning 
protection.  On  spurs  they  bond  one  rail  only  and  carry 
a  stranded  steel  negative  feeder  along  the  ground. 

The  bonding  is  maintained  by  section  men  without 
any  increase  in  size  of  gang  as  used  for  steam  operation. 
One  inspector  and  helper,  on  a  speeder,  test  bonds  on  a 
440-mile  section. 

Effect  of  Steam  Operation  on  Overhead 

There  has  been  no  serious  effect  on  overhead  from 
steam  locomotives  where  latter  are  used  in  the  open  for 
switching.  There  has  been  trouble  at  certain  tunnels 
where  joint  use  has  occurred  with  another  road  using 
steam.  In  such  cases  another  type  of  insulator,  viz,  the 
Hewlett,  has  been  used  and  has  proved  satisfactory 
Cleaning  the  insulators  is  of  no  use  as  the  heat  from  the 
steam  locomotives  causes  cracks  and  breakdowns. 

Interference  with   Communication  Circuits 

Train  despatching  telephone  circuits  are  carried  on 
poles  on  the  railway  right-of-way  within  twenty-five  feet 
of  3,000- volt  d.c,  contact  wires  and  feeders  and,  as  a 
rule,  within  150  feet  of  the  110,000-volt  a.c.  circuit 
throughout  practically  the  entire  length  of  the  electrified 
sections.  No  very  special  precautions  are  taken  and  no 
troubles  from  interference  are  experienced.  Where  tele- 
phone wires  have  to  cross  tracks  to  enter  stations  they 
are  carried  in  lead  sheathed  cable  under  tracks  to  avoid 
overhead  crossings.  At  the  time  of  visit  of  the  French 
Railway  Commission  a  number  of  special  tests  were 
made,  including  operation  by  the  Western  Union  Tele- 
graph Company  of  multiplex  telegraphy  over  some  of 
the  telephone  wires.  The  French  Commission  were 
entirely  satisfied  with  the  results  of  the  tests. 
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Locomotive  Mileage 

Chicago  Milwaukee  and  St.  Paul  Railway. 

Approximately  per  year,  per  locomotive,  60,000  miles. 

One  locomotive  on   Rocky  Mountain  and  Missoula 

division,  (440  miles)  made  12,000  miles  in  1  month. 

One      passenger      locomotive    on     Coast     division 

(209  miles)  made  8,200  miles  in  1  month. 
One  passenger  locomotive  on  Coast   division   made 
mileage  on  208  out  of    211    consecutive  days, 
in  this  time  making  50,000  miles. 
Butte  Anaconda  and  Pacific  Railway. 

Freight  locomotive  per  year  about  23,000  miles. 
Passenger  locomotives  per  year  about  36,000  miles. 
Most  of  these  records  would  have  been  better  had 
the  electrified  divisions  been  longer.     In  a  year  of  heavy 
traffic  the  average  mileage  of  locomotives  on  the  Butte 
Anaconda  and  Pacific  ran  up  to  over  48,000. 

Locomotive  Inspection 

Rocky  Mountain  and  Missoula  Division. 

A  general  inspection  is  made  once  every  5,000  miles 
and  requires  about  nine  men  for  four  hours.  The  general 
scheme   of  overhauling   in   shop   is   as   follows:  —  after 


5,000-ton  freight  train  on  the  Missoula  Division,  Chicago, 

Milwaukee  and  St.  Paul  Railway,  hauled  by  a 

3,000-volt  D.C.  freight  locomotive. 

40,000  miles,  one  week  in  shop,  after  80,000  miles,  ten 
days  in  shop,  after  100,000  miles,  two  weeks  in  shop. 
Different  features  are  attended  to  at  each  shopping,  the 
above  cycle  being  repeated.  At  the  end  of  each  440-mile 
run,  a  nut  and  bolt  inspection  is  given  and  bearings  are 
lubricated. 

Coast  Division. 

Five  gearless  locomotives  have  been  in  operation 
about  two  years.  The  first  and  second  have  had  their 
first  general  overhauling.  The  third  has  just  had  its 
first  general  overhauling  after  running  110,000  miles. 
The  fourth  has  run  115,000  miles  and  has  just  been  put 
into  the  shop.  Overhauling  will  require  about  28  days. 
No  tires  turned  before  this  overhauling,  and  some  do  not 
require  turning  yet.  One  shop  inspection  every  5,000 
miles,  takes  about  eight  hours. 


Butte  Anaconda  and  Pacific  Railway. 

A  general  inspection  is  made  every  forty  days.  This 
inspection  takes  place  over  a  cinder  pit  and  the  locomotive 
is  not  taken  into  the  engine  house  for  it.  The  commuta- 
tors, brushes  and  contactors  are  examined  and  the  gears 
lubricated,  —  the  whole  being  not  over  one  hour's  work. 
Axle  bearings  are  lubricated  every  day.  Locomotives 
come  into  shop  once  a  year  for  general  overhauling  which 
includes  turning  tires  and  rebabitting  motor  bearings. 

Steam  and  Electric  Locomotive  Maintenance 
Costs  and  Operation 

The  following  table  shows  a  comparison  of  repair 
costs  for  steam  and  electric  locomotives  and  includes 
repairs,  maintenance,  inspection,  engine-house  costs  and 
wreck  repairs. 


No.  of 

Locos. 

in 

Repair  cost 

Division 

Steam 
or 

Year 

Wt.  of 
Loco. 

cents  per  mile 

Railway 

Pro- 

Elect. 

Ser- 
vice 

tons 

Per 
Loco. 

rated 
to  100 
tons 

CM.  &  St.  P. 

R.M.&M. 

steam 

1920 

— 

150 

34 

22.7 

" 

" 

" 

1921 

— 

150 

32 

21.3 

" 

" 

elect. 

1920 

— 

288 

24 

8.3 

" 

" 

" 

1921 

— 

288 

21 

7.3 

" 

" 

" 

Jan. 1922 

38 

268 

18 

6.2 

" 

Coast 

steam 

1921 

— 

150 

34 

22.7 

" 

" 

elect. 

1921 

23 

285 

19 

6.7 

B.A.  &  P. 

— 

1920 

28 

80 

6.7 

8.4 

There  is  not  much  difference  in  cost  of  repairs  between 
passenger  and  freights,  and  no  one  seemed  to  fear  any 
rapidly  increasing  deterioration  with  age.  Mr.  Beeuwkes 
suggested  a  life  of  twenty-five  years  or  more  without 
increasing  the  annual  maintenance  charges.  So  far  the 
locomotives  have  been  improving  with  age  as  the  various 
original  troubles  are  eliminated,  partly  at  the  expense  of 
the  manufacturing  companies. 

Wear  of  Locomotive  Parts 

Commutator  record  of  the  main  railway  motors  is 
exceedingly  good,  showing  that  motors  must  run  spark - 
lessly.  This  indicates  that  the  interpole  winding  is 
doing  its  work  properly,  that  satisfactory  types  of  brushes 
are  being  used  and  that  the  motors  are  well  designed  for 
good  commutation.  The  writer  saw  several  commutators 
from  main  driving  motors  of  each  type  of  locomotive. 
All  were  in  perfect  condition  and  it  was  claimed  that 
they  had  never  been  turned,  and  that  they  never  turn 
a  commutator  for  wear  approximate  record  of  commu- 
tators examined  is  shown  in  the  following  table. 


Railway 

Type  of 
locomotive 

Weight 
in  tons 

Years  in 
operation 

Probable 
miles  run 

B.A.  &  P. 

CM.  &  St.  P. 
CM.  &St.  P. 
CM.  &St.  P. 

geared  freight 
geared  freight 
geared  passenger 
gearless  passenger 

80 
286 
300 
262 

8 
6 
2 
2 

180,000 

:«;n,ooo 

120,000 
120,000 

Main  motor  brushes  wear  about  one-sixteenth  inch 
per  11,000  miles,  one-quarter  inch  being  total  allowable 
wear,  giving  about  44,000  miles  for  one  set  of  brushes. 


132 


THE     ENGINEERING    JOURNAL 


March   1923 


MiM  of  the  original  gears  and  pinions  are  still  in 
operation  on  both  freights  and  passengers.  Any  replace- 
ments that  have  been  made  arc  generally  due  to  gear 
teeth  being  broken  off  when  a  piece  of  the  gear  spring 
falls  into  the  gearing.  On  both  types  of  geared  locomotives 
there  are  springs  between  gears  and  driving  wheels.  In 
neither  case  was  the  original  spring  arrangement  satis- 
factory, as  far  too  much  play  was  allowed.  Play  has 
now  been  greatly  reduced,  with  consequent  elimination 
of  spring  trouble. 

On  some  of  the  main  driving  gears,  which  after  six 
years  wear  can  no  longer  be  operated  with  springs,  the 
rim  has  been  riveted  to  spider  and  operation  continued 
without  springs.  Tooth  wear  will  be  somewhat  quicker 
under  these  conditions,  but  material  additional  mileage 
per  gear  will  be  obtained.  Springs  are  desirable  in  order 
to  decrease  wear  of  teeth.  On  the  80- ton  Butte  Anaconda 
and  Pacific  locomotives  there  are  no  springs  between 
gears  and  driving  wheels.  They  expect  a  gear  life  of 
about  fifteen  years,  and  pinion  life  less  in  proportion  to 
gear  ratio. 

Wheel  rims  of  locomotives  are  turned  approximately 
as  follows:  —  geared,  once  in  50,000  miles;  gearless,  once 
in  100,000  miles.  Three  turnings  is  the  life  of  a  rim. 
Allowable  variation  in  wheel  diameters  is  one-eighth  inch 
on  one  axle  and  one  and  one-half  inches  on  the  locomotive. 

The  operating  record  of  the  locomotives  seems 
generally  to  have  been  good.  Certain  troubles  have 
developed,  both  electrical  and  mechanical,  of  which  the 
local  officials  talk  quite  frankly.  These  were  incidental 
to  developing  new  types  of  locomotives  for  very  heavy 
service  and  most  of  them  by  this  time  have  been,  or  are 
in  a  fair  way  of  being  eliminated.  The  manufacturing 
companies  are  working  in  close  co-operation  with  the 
railway  officials  in  correcting  the  defects.  The  best 
commentary  on  the  seriousness  of  any  troubles  which 
may  have  occurred  is  the  absolutely  complete  enthusiasm 
of  every  railway  official  we  met  as  to  the  success  of  electrical 
operation  and  its  very  favourable  showing  as  compared 
with  steam. 

Wrecks 

The  following  train  wrecks  have  occurred  since  the 
road  has  been  electrified. 

1.  Due  to  a  landslide  two  electric  freight  locomotives 
on  the  Coast  division  rolled  over  an  embankment  down 
400  feet.  The  sole  witness  was  a  woman  who  described 
how  the  cabs  sprang  free  from  the  trucks  and  hit  each 
other  in  the  air  as  they  bounced  down  the  mountainside. 
Nine  men  went  over  with  the  locomotives,  two  of  these 
men  were  injured  seriously,  but  all  recovered.  The  parts 
of  the  locomotives  were  brought  back  to  the  shops  on 
twenty-one  flat  cars,  the  motors  themselves  being  un- 
injured. The  railway  company  rebuilt  both  locomotives 
at  a  cost  of  $90,000.,  and  they  are  now  in  operation  on 
the  road  in  as  good  condition  as  ever. 

2.  One  passenger  locomotive  was  ditched  west  of 
Deer  Lodge  but  not  seriously  injured. 

3.  Freight  locomotive  and  train  ran  away  down 
a  20-mile  1.7  per  cent  grade  on  the  Beverley  Hills  to  the 
Columbia  river.  A  mallet  engine  and  sixty  cars  all  went 
off  track.  The  electric  locomotive,  whose  safe  speed  rating 
is  35  miles  per  hour,  went  around  six  degree  curves  at 


sixty  miles  per  hour  or  over,  but  stayed  on  the  track 
without  damaging  it,  and  ran  a  considerable 
distance  up  the  next  grade.  The  banding  broke  on  two 
armatures,  locking  the  wheels  which  slid  for  some  distance. 
No  other  damage  done  to  the  locomotive.  This  wreck 
was  due  to  combination  of  failure  of  air  brakes  and  wrong 
handling  of  regenerative  braking  control  by  the 
enginedriver. 

4.  In  September  1920,  a  wreck  occurred  at  Pied- 
mont. Forty-eight  cars  ran  away  down  a  2  per  cent 
grade  into  the  caboose  of  a  train  at  the  bottom  and  all  piled 
up  within  ninety  feet.  One  pole  was  broken  and  tangled 
up  the  3,000-volt  overhead  feeder.  The  wreck  was 
cleared  within  twenty-four  hours  and  the  overhead  was 
repaired  by  the  time  the  track  was  cleared.  This  was 
the  last  occasion  on  which  a  steam  locomotive  has  been 
used  on  the  Rocky  Mountain  division. 

No  electric  locomotives  on  the  system  have  been 
damaged  beyond  repair,  and  no  wrecks  have  been  due 
to  electrical  failures.  The  general  opinion  of  the  super- 
intendents, roadmasters,  master  mechanics  and  electrical 
engineers  is  that  electric  locomotives  are  not  as  hard  on 
track  as  steam  locomotives  are.  The  Beverley  Hills 
wreck  is  cited  in  support  of  this  opinion.  After  this 
wreck  the  track  was  carefully  examined,  particularly  at 
curves,  and  no  sign  of  spreading  was  found. 

Passenger  Car  Heating 

On  the  Milwaukee  road  this  is  done  by  means  of  an 
oil  fired  boiler  on  the  locomotive.  The  oil  tank  holds 
750  gallons  which  is  sufficient  for  a  440  mile  run  for  one 
of  the  heavy  transcontinental  trains  of,  say,  ten  cars. 
With  oil  at  $1.87,  per  barrel,  this  means  about  7.5  cents 
per  train  mile.  Water  tanks  hold  about  3,000  gallons 
and  can  run  226  miles  on  one  filling.  There  are  four 
water  stations  left  on  the  226  miles  of  the  Rocky  Mountain 
division. 

Steam  may  be  required  at  night  in  the  mountains 
at  any  time  during  the  summer  and  is  required  at  all 
times  for  baths  on  the  "Olympian".  The  boilers  originally 
used  were  unsatisfactory  and  cost  over  five  cents  per 
locomotive  mile  for  maintenance.  The  type  of  boiler 
now  used  costs  less  than  one  cent  per  locomotive  mile  to 
maintain.  It  is  desirable  to  have  the  boiler  compartment 
entirely  shut  off  from  remainder  of  the  locomotive,  other- 
wise gas  and  soot  dirties  the  electrical  contacts  of  control 
equipment  and  is  liable  to  make  its  action  uncertain. 
It  has  been  suggested  that  passenger  cars  might  be 
heated  from  a  separate  tender  carrying  an  oil,  or  coal 
fired  boiler.  This  would  allow  passenger  trains  to  be 
handled  by  freight  locomotives  and  heating  tenders 
could  be  left  off  in  summer. 

Passenger  locomotive  cabs  are  steam  heated;  freight 
cabs  are  provided  with  electric  heaters.  Electric  heating 
of  passenger  trains  generally  would  be  too  expensive  as 
it  requires  nearly  as  much  power  to  heat  a  train  as  to 
haul  it.  On  the  Butte  Anaconda  and  Pacific  Railway, 
however,  between  Butte  and  Anaconda,  26  miles,  a  three- 
car  passenger  train  makes  four  round  trips  per  day.  The 
cars  of  this  train  are  electrically  heated.  We  made  a 
run  in  the  locomotive  cab  of  this  train  with  an  old  steam 
enginedriver.  His  cab  was  spotlessly  clean,  electrically  heat- 
ed, floored  with  linoleum  and  a  small  rug,  muslin  curtains 
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on  the  windows,  pictures,  photographs  and  calendars  on 
the  walls.  He  was  very  proud  of  his  train  and  on  arrival 
at  Butte  took  us  back  through  it  and  told  us  that  it  was, 
"Lit  up,  het  up,  and  coaled  up,  by  'lectricity". 

Regenerative  Braking 

This  is  an  important  and  successful  feature  of  the 
installation.  When  trains  are  running  down  the  heavier 
grades,  motors  can  be  operated  as  generators  and  the 
momentum  of  the  train  converted  into  electric  power 
which  is  returned  to  the  line.  This  acts  as  a  smooth 
and  effective  brake,  saves  in  repairs  and  maintenance  of 
brake  shoes  and  rigging,  and  saves  power.  On  the 
Chicago  Milwaukee  and  St.  Paul  it  reduces  the  total 
power  required  for  operating  the  road  by  from  15  per 
cent  to  20  per  cent. 

An  example  may  be  cited  of  a  2,400-ton  train  des- 
cending a  1.7  per  cent  grade  at  20  m.p.h.  The  locomotive 
was  delivering  800  amperes  to  the  line  at  3,200  volts, 
which  represents  over  3,000  h.p.  On  a  0.5  per  cent  grade 
the  trains  coast  at  about  25  miles  per  hour  without  power 
or  regeneration.  There  would  therefore  be  no  object  in 
adopting  regenerative  braking  unless  a  road  had  long 
grades  well  in  excess  of  0.5  per  cent. 

Power  Consumption  and  Contract 

The  power  supply  is  metered  separately  on  the  three 
electrified  divisions. 


Division 

From 

To 

Length 
miles 

Peak  load 

limited  to 

kw. 

Rate  per 
kw.  h. 
cents 

Rocky 

Mountain 
Missoula 
Coast 

Harlowton 
Deer  Lodge 
Othello 

Deer  Lodge 

Avery 

Tacoma 

226 
212 

209 

12,000 
12,000 
12,000 

0.536 
0.536 
0  536 

Power  is  furnished  at  110,000  volts  at  the  railway 
company's  right-of-way,  for  the  Rocky  Mountain  and 
Missoula  divisions,  by  the  Montana  Power  Company, 
and  for  the  Coast  division  by  the  Intermountain  Power 
Company,  in  which  the  Montana  Power  Company  is 
interested.  The  railway  company  own  the  110,000-volt 
transmission  line  which  parallels  their  track  for  the 
greater  part  of  the  electrified  sections. 

Power  is  paid  for  on  the  high  tension  side  of  the 
substations  on  the  basis  of  maintaining  a  load  factor  of 
at  least  60  per  cent  on  each  division.  Load  factors  on 
various  divisions  with  present  comparatively  light  traffic 
do  not  exceed  35  per  cent.  In  August,  1920,  with  double 
the  present  freight  traffic  they  operated  on  the  Coast 
division  with  a  load  factor  of  about  72  per  cent  with  a 
peak  limited  to  10,000  k.w.  Such  a  severe  limitation 
of  the  power  peak  was  found  to  slow  down  the  trains 
and  increase  engine  and  trainmen's  wages  to  such  an 
extent  that  the  limit  was  raised  to  12,000  k.w.  Unfortun- 
ately traffic  immediately  began  to  fall  off  with  resulting 
load  factors  of  from  45  per  cent  to  31  per  cent.  The 
railway  company  may  raise  or  lower  the  peak  limit 
monthly  by  increments  of  1,000  k.w.,  or  multiples  thereof, 
their  minimum  payment  for  the  month  being  on  the 
basis  of  60  per  cent  load  factor  on  the  peak  limit  set  for 
that  month,  which  peak  limit,  for  purpose  of  minimum 
payment,  may  not  be  reduced  below  12,000  k.w.,  per 
division. 


For  the  Coast  division,  (209  miles),  the  contract 
now  works  out  as  follows: — 

Freight :  5,000  gross  trailing  tons  daily  westbound. 
4,000  gross  trailing  tons  daily  eastbound. 
Passenge  r :  Two  transcontinental  trains  daily  each  way. 

Peak  load  (controlled  by  power  limiting  device) 12,000  kw. 

Load  factor 35  per  cent. 

Monthly    power    consumption  on  high  tension   side 

substations,  on  basis  of  30-day  month 3,024,000  kw  h. 

Contract  rate  per  kw  h 0.536  cent 

Actual  rate  paid  per  kw  h.  on  account  of  low  load 

factor  .536  x  60/35    0.92  cent 

Monthly  power  bill $  28,000. 

Annual  power  bill $336,000. 

Power  rate  per  h.p.  year $         21 . 

Each  1,000  kw.  increase  in  setting  of  power  limiting 

device  would  add  annually  to  power  bill $  28,000. 

Power  Indicating  and  Limiting  Device 

Briefly  this  consists  of  a  small  motor  generator  set 
and  switchboard  containing  graphic  watt-meter,  etc.,  in 
despatcher's  office,  a  circuit  of  two  No.  8  copper  wires 
connecting  all  substations  and  despatcher's  office  in 
series;  relays,  instruments  and  motor  operated  exciter 
field  rheostat  in  each  substation.  This  equipment  for  the 
Rocky  Mountain  and  Missoula  divisions  is  said  to  have 
cost  originally  about  $50,000.,  and  for  operation,  about 
$1,000.  per  month.  It  gives  an  indication  to  the 
despatcher  at  all  times  of  the  total  load  on  the  system 
and  automatically  limits  the  peak  load  to  any  predeterm- 
ined value  which  may  be  decided  upon. 

As  soon  as  the  load  reaches,  and  begins  to  exceed  the 
predetermined  peak,  the  direct  current  voltage  at  all 
substations  is  automatically  lowered  sufficiently  to  keep 
total  power  consumption  within  the  predetermined  limit. 
This  of  course  slows  down  all  trains.  The  despatcher 
can  instantaneously  at  will  alter  the  point  at  which  the 
limiting  device  operates,  but  in  practice  he  does  not  do 
it,  as  a  raising  of  the  limit  would  proportionately  raise 
the  power  bill  for  that  entire  month. 

It  is  claimed  that  if  the  limiting  device  does  not  come 
into  operation  for  more  than  10  per  cent  of  the  time, 
the  slowing  down  of  the  trains  is  not  at  all  serious,  also 
that  a  load  factor  of  between  50  per  cent  and  60  per  cent 
can  be  obtained  without  serious  slowing  down.  The  value 
of  this  device  depends  on  the  nature  of  the  power  contract, 
but  in  any  case  would  be  desirable,  although  the  point 
of  setting  must  be  given  careful  and  intelligent  attention 
to  avoid  too  great  slowing  down  of  traffic. 

Under  electrical  operation  it  is  desirable  to  modify 
the  existing  system  of  train  despatching  as  a  more  even 
spreading  out  of  the  trains  over  the  twenty-four  hours 
will  raise  the  load  factor  and  consequently  reduce  the 
cost  of  power.  The  old  despatchers  require  some  training 
at  first  in  order  to  adjust  themselves  to  the  new  system 
but  they  soon  work  into  it. 

The  following  statement  was  made  in  1920  by  the 
president  of  the  Chicago  Milwaukee  and  St.  Paul  Railway. 
"Our  experience  so  far  indicates  that  electricity  shows  a 
considerable  economy  over  steam  operation  from  a 
financial  standpoint  and  in  other  respects  is  far  superior 
to  steam."  It  cannot  be  emphasized  too  strongly  that  the 
operation  of  heavy  railways  by  electric  power  is,  from  the 
operating  point  of  view,  a  most  complete  success  and 
nothing  is  more  convincing  as  to  this  fact  than  the 
inspection  of  an  electrified  road  like  the  Chicago  Mil- 
waukee and  St.  Paul.  From  an  economic  point  of  view 
each  case  has  to  be  studied  on  its  own  merits. 
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Paper  read  before  the  Sault  Ste.  Marie  Branch,  The  Engineering  Institute  of  Canada,  December  22nd,  1922. 


This  is  the  age  of  iron  and  steel.  Examine  where 
you  will,  you  cannot  help  but  note  how  intimately  this 
basic  material  enters  into  the  individual  and  collective 
life  of  all  the  progressive  people  of  this  world,  and  it  is 
on  this  foundation  that  the  greatest  nations  of  to-day 
have  established  their  supremacy.  Yet  with  this  im- 
portant basic  material,  with  its  field  of  usefulness  as  yet 
not  fully  explored,  we  find  ourselves  facing,  within  a 
comparatively  few  years,  exhaustion  of  the  high  grade 
iron  ores  upon  which  the  industry  is  founded  and  to-day 
operated.  We  hear  a  great  deal,  and  rightly  so,  of  the 
necessity  of  conserving  our  natural  resources,  such  as 
timber,  coal,  etc.,  but  hardly  a  murmur,  excepting  from 
those  who  are  actively  engaged  in  the  operation  and 
development  of  the  industry,  about  the  necessity  of  a 
conservation  of  our  ore  resources.  It  is  strange  that 
such  a  great  industry  should  rest  on  such  a  precarious 
foundation  that  if  to-morrow  the  means  were  taken  away 
for  removing  from  mother  earth  the  source  of  high  grade 
ores  she  so  patiently  prepared  for  us,  practically  all  our 
producing  activities  would  cease,  as  generally  we  have 
done  nothing  but  develop  huge  machines  for  reclaiming 
these  ores,  and  for  transporting  them  to  the  furnaces 
for  use  as  they  come  from  the  mines  or  pits.  It  is  not 
probable  that  such  a  condition  will  ever  become  an 
actuality,  but  we  do  know  that  we  cannot  go  on  forever 
mining  the  ores  we  are  now  using  on  our  furnaces,  and 
it  is  only  a  question  of  a  comparatively  few  years  until 
these  high  grade  deposits  will  be  depleted  to  the  extent 
of  seriously  affecting  the  position  of  many  of  the  large 
producing  steel  and  iron  companies  of  this  continent. 
It  is  but  in  keeping  with  the  spirit  of  the  times  that 
attention  should  be  directed  to  the  conservation  of  the 
ore  resources  of  the  world  by  the  development  of  the 
low  grade  ores,  and  it  is  with  this  development  that  this 
paper  purposes  to  deal,  with  particular  reference  to 
Canada's  position. 

It  is  a  fact  that  the  leading  iron  and  steel  producer 
of  the  world  is  the  United  States,  and  it  can  be  said  that 
the  reasons  underlying  this  attainment  are  three, — first, 
the  discovery  of  immense  bodies  of  bituminous  coal,  of 
excellent  coking  and  gas-making  quality,  in  the  Ohio 
River  basin;  second,  the  discovery  of  immense  deposits 
of  high  grade  hematite  ores  in  the  Lake  Superior  region; 
third,  the  fact  that  the  Great  Lakes  and  adjacent  rivers 
provide  a  means  of  cheap  transportation  for  the  assembly 
of  raw  materials  necessary  for  the  production  of  iron  and 
steel.  Practically  all  this  development  had  taken  place 
subsequent  to  the  Civil  War,  and  while  it  might  be  said 
that  the  development  and  settlement  of  her  vast  prairie 
lands  for  agricultural  purposes  made  this  expansion 
possible,  it  is  also  right  to  say  that  it  was  only  by  the  aid 


given  by  the  development  of  the  iron  and  steel  industry 
that  the  settlement  of  these  lands  was  facilitated  and 
made  possible. 

Development  of  the  Iron  and  Steel  Industry 
in  Canada 

This  movement  was  closely  followed  by  the  settlement 
of  prairie  lands  in  the  Canadian  provinces,  and  to-day 
Canada  is  one  of  the  greatest  food  producing  countries  in  the 
world.  She,  however,  did  not  depend  upon  her  own  iron 
and  steel  activities  to  facilitate  this  settlement,  but 
rather  looked  to  Great  Britain  and  the  United  States  to 
furnish  her  necessities  in  iron  and  steel.  The  reason  for 
this  is  that,  outside  of  the  maritime  provinces,  nodiscovery 
of  coal  suitable  for  metallurgical  purposes,  or  iron  ore  of 
high  enough  grade  in  large  quantities,  had  been  discovered 
to  justify  the  development  of  her  iron  and  steel  industry 
to  sufficient  capacity  to  meet  the  needs  of  a  growing 
country.  It  is  true  that  blast  furnaces  and  steel  plants 
have  been  located  on  the  Canadian  side  of  the  Great 
Lakes  system,  but  as  they  have  been  nearly  always 
dependent  on  American  sources  for  supplies  of  raw 
material,  they  have  been  considered  in  the  light  of  an 
overflow  of  the  industry  on  the  American  side  of  the 
lakes. 

In  the  opinion  of  the  writer,  due  to  the  development 
in  the  art  it  is  not  necessary  that  Canada  should  be  longer 
dependent  on  other  sources  for  her  iron  and  steel  require- 
ments. She  is  in  a  position  to-day,  if  she  will  but  take 
advantage  of  her  opportunities,  to  take  her  place  as  a 
producer  of  iron  and  steel,  not  only  to  supply  her  own 
needs,  but  also  to  export  to  countries  less  favourably 
situated.  She  has  within  her  eastern  provinces  coal  of 
good  metallurgical  quality,  and  this  coal  is  within  a  few 
hundred  miles  of  the  immense  Wabanna  ore  reserves  of 
Bell  Island,  Newfoundland,  and  the  industry  at  this 
point  is  in  a  favourable  position  to  carry  on  an  extensive 
export  business,  as  well  as  supply  the  needs  of  eastern 
Canada. 

As  we  move  further  west,  we  enter  the  industrial 
centre  of  Canada,  eastern  Ontario,  situated  on  the  Great 
Lakes.  It  is  at  this  point  that  the  heavy  requirements 
of  iron  and  steel  begin  and  continue  westward  through 
to  the  western  provinces.  It  is  in  this  area  from  lake 
Ontario  to  lake  Superior  that  the  largest  steel  and  iron 
works  are  situated,  and  it  is  within  this  area  that  the 
largest  development  will  take  place. 

It  is  at  this  point  that  we  are  confronted  with  the 
problem  of  what  it  is  we  have  to  justify  the  building  of 
a  basic  industry  when  we  have  neither  coal  nor  high  grade 
ore  in  sufficient  quantities  to  justify  the  founding  of  a 
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native  iron  industry.     It  is  true  that  we  have  the  Great 
Lakes,  a  prime  necessity,  but  that  is  all. 

This  is  the  answer.  We  do  not  have  the  coal,  but 
we  do  have  unlimited  resources  of  water  power  which  can 
take  the  place  of  coal,  as  at  present,  with  the  exception 
of  coal  for  coking  purposes,  and  this  coal  can  be  laid  down 
at  Ontario  points  as  cheaply  as  it  can  be  delivered  to 
many  American  plants  located  on  the  Great  Lakes.  It  is 
within  reason  to  suppose  that  it  will  not  be  many  years 
until  there  will  be  developed  means  of  electrically  con- 
verting ores  into  iron  suitable  for  steel-making  purposes, 
thereby  disposing  of  the  necessity  of  importing  coal  for 
coking  purposes.  This  problem  is  now  being  investig- 
ated. We  have  as  yet  not  discovered  ore  of  sufficiently 
high  grade,  but  in  our  search  for  these  ores,  we  have 
discovered  millions  of  tons  of  low  grade  ores,  which  can 
and  should  be  brought  into  production. 

Depletion  of  High  Grade  Ores 

Reverting  to  the  ores  of  the  Lake  Superior  region, 
we  find  the  annual  rate  of  production  about  sixty  million 
tons,  and  it  is  reasonable  to  suppose  that  this  production 
will  increase,  not  only  due  to  the  normal  increase  in 
population,  but  also  on  account  of  the  per  capita  con- 
sumption of  iron  and  steel  increasing  at  a  rapid  rate. 
Like  most  mining  districts,  the  Lake  Superior  region  has 
lost  its  highest  grade  ores  first,  and  it  only  took  eight 
years,  from  1902  to  1909,  to  reduce  the  average  iron 
content  of  ores  shipped  from  this  region  from  55.39  per 
cent  to  51.81  per  cent.  Since  then,  the  drop  in  the 
average  iron  content  has  not  been  nearly  so  rapid.  In 
fact,  it  has  remained  practically  stationary,  but  this  is 
because  of  more  intelligent  mining  methods  by  the 
mining  of  low  grade  hematite  ores  and  concentrating 
them  by  washing.  It  is  stated  that  there  are  fifteen 
plants  concentrating  ore  west  of  Hibbing,  Minnesota, 
and  it  is  probable  that  the  tonnage  from  these  plants 
has  had  some  effect  in  maintaining  the  average  unit  value 
of  the  ores  shipped  from  this  region. 

A  condition  is  therefore  existent  to-day,  where  of 
necessity  in  order  to  fill  the  current  requirements  from  the 
Mesabi  Range,  at  least  10  per  cent  of  the  ores  that  are 
shipped  from  this  district  are  in  concentrated  form.  A 
further  condition  that  exists  is  that  several  high  grade 
pits  or  mines  are  held  in  reserve,  and  only  enough  ore 
taken  from  them  to  mix  with  the  lower  grades  in  an 
endeavour  to  combat  the  gradually  diminishing  unit 
value  of  the  Mesabi  hematites.  A  further  step  in  the 
protection  of  these  values,  and  one  that  has  just  started 
producing  at  this  time,  is  the  concentration  of  the  lean 
magnetite  ores  of  the  eastern  Mesabi  Range. 

In  connection  with  the  conditions  as  outlined  above, 
we  find  that  the  high  grade  ore  reserves  are  not  equitably 
distributed  among  the  large  steel  companies,  and  while 
the  life  of  the  high  grade  deposits  is  estimated  at  from 
forty  to  fifty  years,  some  companies  find  themselves  with 
perhaps  seventy  to  seventy-five  years  reserves,  while 
others  are  in  the  unfortunate  position  of  facing  exhaustion 
of  their  reserves  in  the  next  few  years.  It  is  the  conclu- 
sion that  companies  that  are  dependent  on  the  market 
supply  of  ore  for  their  requirements  will  be  most  likely 
forced  to  protect  themselves  through  the  acquisition  of 


low  grade  reserves,  or  be  forced  to  purchase  concentrated 
ores  to  fill  their  requirements.  This  is  the  position  that 
Canadian  companies  will  find  themselves  in  within  the 
near  future,  as  they  will  be  forced  to  depend  on  con- 
centrates for  their  operation,  if  they  are  to  continue  to 
fill  their  requirements  from  American  sources.  It  is  this 
condition,  becoming  more  apparent  every  day,  that  points 
the  way  to  the  solution  of  their  difficulties,  namely,  if 
our  Canadian  plants  within  a  few  years  are  to  be  forced 
into  the  purchase  of  beneficiated  American  ore,  then  it  is 
time  that  they  turned  their  attention  to  their  native  ores, 
which  consist  mainly  of  siderite  and  magnetite  ores. 
They  both  require  beneficiation  before  they  can  be  used 
in  blast  furnaces,  but  once  they  are  prepared,  they  become 
ideal  ores  for  furnace  use,  both  from  the  standpoint  of 
physical  structure  as  well  as  analysis. 

There  are  three  kinds  of  ore  used  in  making  pig  iron, 
namely:  —  first,  the  hematites  (FE203);  second,  the 
carbonates  or  siderites  (FEC03);  and  third,  the  magne- 
tites (FE3O4).  Generally,  these  three  classes  of  ore 
divide  themselves  into  two  groups.  The  hematite, 
generally  containing  over  50  per  cent  of  metallic  content, 
is  classified  as  a  high  grade  ore,  while  the  carbonates  and 
magnetites,  having  a  metallic  content  below  50  per  cent, 
are  grouped  as  low  grade  ores.  It  is  therefore  with  these 
latter  two  ores  that  we  propose  to  deal. 

Use  of  Low  Grade  Ores 

The  metallic  unit  value  of  the  siderite  ore  in  its 
natural  state,  runs  from  35  per  cent  to  40  per  cent,  and 
the  magnetites  run  from  20  per  cent  to  60  per  cent,  with 
an  average  of  perhaps  30  per  cent  to  35  per  cent.  In 
assuming  that  these  ores  can  be  used,  we  are  not  entering 
an  unknown  or  unexplored  field,  but  are  simply  taking 
advantage  of  the  development  in  the  industry,  and  co- 
ordinating its  many  developments  in  order  to  meet  the 
problem  that  confronts  us.  In  the  first  place,  magnetite 
ores  were  used  extensively  in  the  early  history  of  the 
industry,  and  are  referred  to  as  early  as  2200  B.C.  These 
ores  are  to-day  quite  extensively  used  in  Sweden,  and  it 
is  from  a  combination  of  the  Swedish  magnetites  and 
charcoal  that  the  famous  Swedish  iron  is  made  to-day. 
The  early  history  of  the  iron  industry  in  the  British 
Colonies  of  North  America  situated  on  the  Atlantic 
seaboard  is  founded  on  the  use  of  magnetite  ores.  The 
famous  Cleveland  ores  of  England  are  a  type  of  siderite 
ore.  The  first  recorded  discovery  of  these  ores  was  in 
1801,  but  they  were  used  only  at  the  Calder  Iron  Works 
in  the  parish  of  Old  Monkland  for  several  years  after 
their  discovery,  although  they  have  since  furnished  a 
very  large  tonnage  to  British  furnaces. 

With  the  discovery  of  the  immense  ore  bodies  in 
northern  Michigan,  the  eventual  building  of  the  locks 
at  the  Soo,  and  the  later  discovery  of  the  famous  Mesabi 
Range  at  the  head  of  lake  Superior,  the  higher  grade 
and  much  cheaper  ore  was  made  available,  and  the  use 
of  magnetite  ores  on  eastern  furnaces  was  gradually  dis- 
continued, excepting  in  a  few  places  where  these  ores 
were  required  for  making  special  irons. 

Canada  is  fortunate  in  having  within  the  boundaries 
of  northern  Ontario  immense  deposits  of  siderite  and 
magnetite  ores.  The  chemical  characteristics  of  each 
ore  are  not  sufficient  within  themselves  to  permit  the 
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exclusive  use  of  either  one  of  the  ores  on  the  furnace, 
without  diluting  with  other  ores,  but  the  combination 
of  the  two  ores  makes  an  ideal  mix,  and  by  varying  the 
percentages  of  each  of  these  ores  on  a  furnace  burden, 
bessemer  or  basic  iron  can  be  made  at  will. 

In  order  to  illustrate  why  it  is  necessary  to  use  two 
ores,  we  will  take  as  an  example  the  operation  of  a  steel 
plant  which  is  making  basic,  bessemer  and  foundry  iron. 
In  the  making  of  pig  iron,  the  operator  is  compelled  to 
make  iron  to  suit  the  various  operations  for  which  it  is 
intended,  whether  it  be  for  use  in  a  basic  open-hearth 
furnace,  a  bessemer  convertor,  or  is  desired  for  foundry 
use,  and  as  a  result  he  has  to  produce  iron  of  varying 
chemical  characteristics  in  order  to  meet  the  market 
demand.  At  the  plant  at  the  Soo,  the  major  production 
of  pig  iron  is  for  the  purpose  of  making  steel  in  basic 
open-hearth  furnaces  and,  as  a  consequence,  the  iron 
produced  must  be  basic.  The  chemical  characteristics 
of  basic  iron  should  be  about  as  follows: — 

Silicon 0.90  per  cent  to  1.25  per  cent. 

Sulphur 0.03  per  cent  to  0.05  per  cent. 

Phospherous about  0.20  per  cent. 

Manganese 1.50  per  cent  to  2.00  per  cent. 

If  they  are  producing  duplex  basic  open-hearth  steel,  and 
using  the  old  bessemer  convertor  in  connection  with  the 
basic  open-hearth  tilting  furnace,  an  iron  is  required 
which  must  have  the  chemical  analysis  of  bessemer  iron, 
whose  principal  characteristics  must  be  low  phosphorous 
and  manganese,  that  is,  phospherous  about  0.20  per  cent 
and  manganese  not  exceeding  0.90  per  cent.  The  analysis 
of  siderite  ore  after  treatment  is  about  as  follows: — 

Iron 50.00    per  cent. 

Phospherous 0.013  per  cent. 

Manganese 2.50    per  cent. 

Sulphur 1.36   per  cent. 

Silica 9.00   per  cent. 

The  analysis  of  magnetite  ore  after  concentration  and 
sintering  is  about  as  follows: — • 

Iron 64.00    per  cent. 

Phospherous 0.027  per  cent. 

Manganese 0.20    per  cent. 

Sulphur 0.005  per  cent. 

Silica 9.00   per  cent. 

You  will  note  that  these  two  ores  with  respect  to 
sulphur  and  phospherous  are  lower  than  our  practice 
requires,  and  as  these  two  elements  are  the  ones  that  must 
be  reduced  to  a  minimum  in  order  to  ensure  a  good  quality 
of  steel,  it  means  that  these  elements  are  under  control 
during  the  entire  process  of  manufacture,  and  as  very 
little  attention  need  be  given  them,  the  result  in  the 
finished  material  must  be  much  better  than  under  present 
conditions.  The  silicas  in  these  two  ores  are  about 
constant  with  the  silica  content  in  the  Lake  Superior  ores. 
This  therefore  reduces  the  plant's  problem  to  the  element 
of  manganese,  which  to-day  more  than  ever  is  given 
consideration  in  the  manufacture  of  steel.  You  will  note 
that  the  siderite  runs  high  in  this  element,  and  the 
magnetite  correspondingly  low,  so  that  the  problem  is 
again  reduced  to  the  simple  expedient  of  varying  the  mix 
to  suit  the  grade  of  iron  required.  Briefly,  a  mix  of  60 
per  cent  siderite  and  40  per  cent  magnetite,  will  give  a 
manganese  content  of  about  2  per  cent,  and  about  0.063 
per  cent  phosphorous,  making  an  excellent  basic  iron; 
and  a  mix  of  80  per  cent  magnetite  and  20  per  cent  side- 
rite will  make  a  duplexing  bessemer  iron  of  0.77  per  cent 
manganese  and  0.061   per  cent  phosphorous,   with  the 


other  elements  constant  at  all  times,  with  the  exception 
of  the  metallic  content  which  will  vary  with  the  mix. 
With  the  basic  iron  mix,  namely,  40  per  cent  magnetite 
and  60  per  cent  siderite,  an  actual  yield  on  the  furnace 
of  about  57.28  per  cent  should  be  shown  as  against  about 
52.50  per  cent  if  the  furnace  is  burdened  with  all  Lake 
Superior  ores.  This  would  show  an  increased  yield  on 
the  furnace  of  about  8.8  per  cent  with  the  low  grade 
treated  ores  as  against  the  Lake  Superior  ores.  This 
increase  is  based  entirely  on  the  difference  in  the  metallic 
content  of  the  two  ores,  but  we  are  of  the  opinion  that 
the  furnace  will  drive  faster  with  ores  that  have  already 
been  partially  prepared  through  the  medium  of  heat 
treatment,  than  they  do  now  with  the  use  of  raw  ores. 
This,  however,  can  only  be  determined  by  making 
experimental  runs  in  order  to  determine  the  increase. 

For  the  manufacture  of  foundry  iron,  in  which  the 
phosphorous  element  is  usually  high,  it  will  be  necessary 
to  import  a  small  amount  of  high  phosphorous  ore,  or 
to  use  a  phosphorous  rock  in  order  to  raise  the  phosphorous 
to  the  requirements  of  the  foundry  trade.  There  is 
nothing  unusual  set  forth  in  this  idea,  as  that  is  exactly 
how  we  make  foundry  iron  to-day. 

It  has  been  noted  previously  that  both  these  ores 
require  beneficiation,  and  it  is  in  order  now  to  set  forth 
how  this  can  and  has  been  accomplished.  We  will  first 
take  up  the  question  of  siderite  ore.  This  ore  is  a  car- 
bonate ore,  though  more  popularly  known  as  a  siderite 
ore,  and  as  found  in  its  native  state  requires  treatment  to 
remove  undesirable  elements  and  to  raise  the  metallic 
content  before  it  is  available  for  blast  furnace  use.  In 
order  to  make  this  ore  available  for  the  furnace,  it  must 
be  roasted  to  drive  off  the  carbon  dioxide  and  other 
volatile  constituents.  This  process  has  been  successfully 
accomplished  for  several  years  with  the  siderite  from  the 
Magpie  mine  of  the  Algoma  Steel  Company,  and  for 
several  years  it  has  been  successfully  used  on  the  furnaces. 
Its  chemical  analysis  after  treatment  has  been  previously 
noted.  The  process  of  roasting  this  ore  is  very  simple, 
as  the  ore  is  crushed  to  sizes  suitable  for  introduction 
into  the  rotary  kiln,  where  it  is  subjected  to  heat  derived 
from  the  combustion  of  powdered  coal  within  the  kiln, 
and  the  undesirable  elements  eliminated  in  this  manner. 

In  the  treatment  of  magnetite  ores,  a  much  more 
complicated  and  co-ordinated  operation  is  required.  In 
its  native  state,  it  occurs  in  comparatively  thin  bands  of 
varying  thickness,  with  bands  of  silica  in  between,  and 
it  is  necessary,  in  order  to  bring  the  silica  within  desirable 
limits,  that  the  ore  be  very  finely  crushed,  in  the  case  of 
the  Canadian  magnetites  as  fine  as  150  to  200  mesh. 
After  the  grinding  operation,  the  next  process  is  magnetic 
separation,  during  which  operation  a  very  considerable 
amount  of  silica  is  discarded,  but  not  enough  to  make 
the  ore  desirable.  Further  treatment  is  necessary,  and 
the  flotation  process,  worked  out  by  the  copper  companies 
in  reclaiming  their  low  grade  porphyry  ores,  has  been 
adapted  for  this  phase  of  the  operation.  This  flotation 
process  separates  the  finely  divided  particles  of  silica  and 
iron  ore.  After  having  gone  through  this  process,  the 
ore  is  so  fine  that  it  is  practically  impossible  to  ship  it, 
or  even  if  this  could  be  accomplished,  to  put  it  on  the 
furnace,  as  its  fineness  would  act  as  a  deterrent  in  the 
working  of  the  furnace.     It  is  necessary  therefore  to  dry 
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these  fines  to  about  15  per  cent  of  moisture,  and  to  then 
run  them  over  a  sintering  machine,  where  they  are  put 
into  physical  shape  suitable  for  shipment  and  furnace 
operation.  Such  a  plant  is  now  operating  at  Babbitt, 
Minnesota,  producing  a  high  grade  ore  which  has  met 
with  success  on  the  furnaces  on  which  it  has  been  tried 
out.  There  is  at  least  one  plant  in  eastern  Pennsylvania 
which  has  a  plant  of  similar  design  operating,  and  this 
plant  has  been  in  successful  operation  for  several  years. 
There  are  several  other  plants  in  eastern  Pennsylvania, 
northern  New  Jersey,  and  in  the  Adirondack  region  of 
New  York,  at  which  magnetite  ores  are  being  prepared 
for  furnace  use  by  means  of  plants  that  have  been  designed 
to  suit  the  condition  of  the  ore  in  the  particular  locality 
in  which  they  are  situated. 

These  means  of  beneficiation  have  been  tried  out, 
and  are  a  commercially  proven  success,  and  the  only 
problems  that  confront  us  are  the  location  of  sufficiently 
large  bodies  of  magnetite  ore  adjacent  to  the  existent 
railways,  or  reasonably  close  to  the  Great  Lakes  water- 


way, and  the  adaptation  of  the  known  means  of  concen- 
trating these  ores  to  meet  the  situation  with  respect  to 
the  possible  variation  there  might  be  in  Canadian  ores. 
In  connection  with  this  problem,  it  is  gratifying  to 
know  that  the  government  of  the  province  of  Ontario 
have  become  interested  in  the  possibility  of  the  develop- 
ment of  Ontario  iron  resources,  and  have  appointed  a 
committee  composed  of  eminent  men  in  their  several 
professions  of  mining  engineering,  geology,  metallurgy, 
transportation  and  commercial  expeits,  to  investigate 
this  possibility,  and  the  committee  is  now  actively 
engaged  upon  this  work.  It  is  to  be  hoped  that  the 
Dominion  government  will  also  take  an  interest  in  the 
problem,  as  it  is  a  question  of  national  importance,  not 
only  from  the  fact  that  the  development  of  these  immense 
reserves  will  establish  an  actual,  rather  than  a  potential, 
value  on  the  ore  reserves  of  the  Dominion,  but  also  that 
it  will  eventually  become  an  important  factor  in  the 
building-up  of  our  industrial  life,  with  the  consequent 
increase  population  and  wealth. 


Abnormal  Friction  Losses  in  a  12-inch  Water  Main 

A  Discussion  of  a  Number  of  Important  Considerations  in  the  Design  of  Water-Supply  Pipe  Line 

James  Purves,  M.E.I. C. 

Resident  Engineer,  Nova  Scotia  Steel  Company,  Sydney  Mines,  N.S. 

Paper  read  before  the  Cape  Breton  Branch,  The  Engineering  Institute  of  Canada,  December  12th,  1922. 


To  the  members  of  the  engineering  profession,  who 
have  specialized  in  hydraulics  and  all  that  pertains  to 
that  branch  of  engineering,  particularly  those  who  have 
had  experience  in  municipal  work,  the  theory  of  the  flow 
of  water  through  pipes  under  all  conditions  is  familiar. 
There  are  many,  however,  especially  of  our  younger  men, 
holding  responsible  positions,  men  who  are  not  specialized 
in  the  flow  of  water  for  instance,  or  especially  so  in  any 
particular  branch  of  practice,  they  are  the  so  called 
general  purpose  engineers,  who  nevertheless  may  have 
the  onus  thrust  upon  them,  and  accept  the  responsibility 
of  designing  and  recommending  a  water-supply  installa- 
tion of  comparative  importance.  It  is  to  these  members 
that  the  writer  wishes  to  address  this  paper,  in  the  hope 
that  it  may  be  a  reminder  of  the  caution  that  is  necessary 
in  view  of  experiences  that  are  coming  to  light  from  time 
to  time,  with  regard  to  the  abnormal  friction  losses  that 
develop  under  some  conditions  of  flow,  and  for  variable 
ages  of  service. 

Designing  for  Future  Efficiency 

It  seems  that  the  problems  involved  in  an  important 
water-supply  installation,  should  be  approached  primarily 
from  the  aspect  of  length  of  time  a  main  should  flow 
efficiently,  all  things  considered,  as  equated  against  the 
first  cost  of  installation.  For  instance,  a  pipe  line  may 
be  installed  that  will  function  satisfactorily  for  a  number 
of  years.  Then  a  sensible  depreciation  in  delivery  and 
pressure  is  noticeable.  This  lessening  in  efficiency  is 
appreciable  from  year  to  year  until  ultimately,  say,  at 


the  end  of  ten  years,  the  supply  of  water  is  inadequate 
for  requirements. 

Therefore,  an  important  question  is,  to  what  extent 
should  the  engineers  burden  present  consumers  with  the 
cost  of  facilities  provided  for  the  future.  This  issue  is 
capable  of  various  determinations,  depending  on  size  and 
wealth  of  the  community  or  corporation,  and  the  possible 
or  probable  future  demand  for  supply,  the  cost  of  pipe, 
labour,  etc.,  at  the  time.  It  looks  as  though  no  hard  and 
fast  rules  of  practice  can  be  laid  down.  Each  design 
must  be  considered  from  a  view  point  of  its  own,  based 
on  its  own  particular  merits  or  demerits,  and  insofar  as 
this  phase  of  the  problem  is  concerned,  the  engineer  is 
forced  to  stand  upon  his  own  judgment  and  sagacity. 

Merriman  says  that  as  a  general  rule,  design  should 
be  made  for  ten  to  fifteen  years  only,  where  the  growth 
is  over  three  per  cent  per  annum,  and  design  for  twenty 
to  twenty-five  years  where  the  growth  is  under  two  per 
cent.  At  the  time  Meiriman  wrote,  the  cost  of  pipe  was 
between  $17.  and  $35.  per  ton,  to-day  it  runs  between 
$60.  and  $80.  per  ton,  and  in  all  likelihood  will  not  be 
as  low  again  as  $30.  per  ton.  Labour  and  all  other 
materials  are  proportionately  high.  The  greater  first  cost 
of  any  installation  to-day  is  obviously  a  factor  to  be  taken 
into  account  in  design  insofar  as  its  relationship  goes  to 
efficient  service  life. 

The  foregoing  is  by  way  of  a  general  statement,  and 
while  a  discussion  along  these  lines  seems  to  be  more  or 
less  pertinent,  it  is  the  intention  here  only  to  briefly  go 
over  the  question  of  loss  of  head  due  to  friction  in  a 
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specific  case  that  has  recently  come  under  investigation, 
and  make  a  comparison  with  a  calculated  performance 
for  the  pi]X'  as  it  was  supposed  to  function,  for  its  length 
of  time  in  service,  in  order  to  show  that  in  this  particular 
instance,  it  might  have  been  better  had  more  thought 
and  study  been  given  to  the  question  in  the  beginning. 
The  pipe  line  under  consideration  failed  to  live  up  to 
expectations.  That  there  are  many  such  failures  is 
probably  true,  and  no  doubt  in  each  case  it  could  be 
shown  that  the  design  was  made  and  carried  out  strictly 
accordingly  to  some  formula,  making,  as  was  thought, 
due  allowance  for  increase  in  consumption  and  decrease 
in  carrying  capacity.  Yet,  in  the  light  of  experience, 
the  calculations  were  not  sufficient.  The  actual  results 
prove  that  not  sufficient  allowance  was  made  for  deteriora- 
tion of  inside  surface  over  a  period  of  years,  apart  from 
a  possible  increase  in  demand. 

A  Specific  Case  of  Abnormal  Friction  Losses 

The  instance  to  be  cited  is  that  of  a  municipality 
and  adjacent  industrial  plant  receiving  their  water  from 
a  reservoir  owned  and  maintained  by  an  outside,  inde- 
pendent community.  The  water  is  of  excellent  quality, 
in  fact,  there  are  few  sources  of  supply  giving  so  good  a 
water.  Analysis  shows  little  or  no  impurity.  It  comes 
to  the  consumers  jointly  through  one  pipe  twelve  inches 
in  diameter,  and  the  main,  without  branches  from  the 
reservoir,  to  a  certain  point  in  the  town  is  12,000  feet 
long.     It  is  this  main  that  will  be  discussed  here. 

There  is  no  necessity  to  deal  with  the  ramifications 
of  the  water  question  as  it  exists,  between  the  town  and 
the  industrial  plant.  It  is  sufficient  to  say  that  the 
original  installation  agreed  twenty  years  ago  to  supply 
not  more  than  1,500,000  gallons  per  day,  and  not  less 
than  500,000  gallons  per  day,  to  their  neighbours  and  the 
industrial  plant  jointly;  they  to  take  it  away  as  required. 

The  reservoir  is  202  feet  above  high  water,  and  the 
point  of  delivery  insofar  as  this  discussion  is  concerned, 
is  81  feet  above  high  water.  The  higher  parts  of  the 
town  are  in  the  vicinity  of  135  feet  above  sea  level. 
From  the  above  it  might  be  inferred  that  the  12,000  feet 
of  twelve-inch  main  was  designed  to  flow  at  the  rate 
of  1,500,000  gallons  per  day,  and  have  sufficient  reserve 
head  left  to  feed  the  higher  levels  of  the  town.  By 
sufficient  reserve  head,  it  can  be  assumed  that  a  minimum 
of  10  pounds  per  square  inch,  or  say  25  feet  of  head 
would  be  required  at  high  levels,  making  no  provision 
for  fire  service,  as  this  would  be  handled  by  either  pumping 
engines  or  by  reversing  the  flow  of  water  through  the 
industrial  company's  main  and  using  pond  water  at  high 
pressure.  The  latter  figure  of  25  feet  added  to  the 
elevation  of  the  higher  districts  of  135  feet,  means  that 
the  main  was  supposed  to  flow  at  a  maximum  rate  of 
1,500,000  gallons  per  day  with  an  effective  head  of  202 — 
160,  or  42  feet. 

Now  it  may  have  been  further  considered  at  that 
time  that  the  maximum  rate  of  \y2  million  gallons  per 
day  would  not  likely  be  required,  although  certainly 
provision  was  made  in  the  agreement  for  this  quantity 
within  a  twenty-year  period.  Considering  the  design 
from  the  foregoing  assumption,  we  find  that  a  42-foot  head 
will  flow  about  at  the  rate  of:  1,300,000  Imperial  gallons 
per  day  by  Merriman;  the  same  by  Kutter  with  a  coeffi- 
cient of  .011  for  new  pipe;  the  same  by  tables  in  Allis- 


Chalmers  catalogue  for  new  pipe;  and  1,339,000  Imperial 
gallons  per  day  by  D'Arcy's  formula. 

From  the  above  it  would  appear  that  for  new  pipe, 
the  line  was  not  intended  to  flow  at  the  rate  of  1,500,000 
gallons  per  day,  and  not  even  at  a  1,300,000-gallon  rate, 
and  hold  a  head  of  42  feet  for  delivery  to  the  higher  levels, 
as  this  latter  figure  was  its  total  capacity  under  the  con- 
ditions when  new,  with  nothing  to  fall  back  upon  for  peak 
supply.  The  demand  upon  it,  however,  from  the  begin- 
ning was  for  more  water  than  it  could  handle  at  peak. 
That  is,  when  the  industries  were  taking  at  the  rate  of 
900,000  gallons  and  the  low  levels  of  the  town  were  taking 
all  they  could  get,  there  was  nothing  in  the  way  of  head 
left  to  supply  the  higher  districts. 

Boosters   Used  to  Improve  Pressure 

Under  these  conditions,  the  community  struggled 
along  for  nine  years,  when  it  became  evident  that  even 
what  pressure  they  had  in  the  beginning  was  perceptably 
diminishing.  At  this  time  they  put  in  a  small  electric- 
driven  booster  pump  on  one  of  their  mains  to  lift  the 
water  to  the  high  consumers.  This  arrangement  gave 
indifferent  satisfaction  for  five  years,  when  again  they 
could  not  get  service  even  with  the  aid  of  their  booster, 
and  in  1917,  six  years  later,  they  installed  a  much  larger 
electric-driven  booster  direct  on  the  twelve-inch  main,  at 
a  point  in  the  town  and  also  just  outside  their  branches. 
This  latter  pump  gave  sufficient  additional  pressure,  and 
the  supply,  when  this  new  pump  is  running,  is  fairly 
satisfactory.  The  cost  of  operating  this  booster  was  so 
great,  however,  that  the  town  authorities  used  it  only  at 
stated  intervals  during  the  twenty-four  hours.  Now, 
during  the  periods  in  which  the  new  pump  was  shut 
down,  the  supply  was  so  limited  and  the  pressure  so  low 
over  large  sections,  that  an  investigation  was  started  to 
find  out  why  a  twelve-inch  line,  that  in  the  beginning 
could  supply  some  water,  could  not  supply  any  to  the 
unfortunate  higher  levels. 

Investigation  proves  Uniform  Loss  of  Head  System  due 
to  Abnormal  Friction 

It  looked  at  first  as  though  there  must  be  serious 
leakages  that  were  not  visible.  The  pressure  had  dropped 
at  the  12,000-foot  mark  to  38  pounds,  when  the  main 
was  flowing  at  the  rate  of  only  600,000  gallons  per  day, 
or  with  a  loss  in  head  of  34.5  feet  as  against  a  theoretical 
loss  of  11  feet  for  new  pipe.  Leakage  was  disproved  by 
careful  comparison  of  meters  at  the  pumping  station  and 
at  the  delivery  end.  Pressure  readings  were  taken  at 
intervals  throughout  from  reservoir  to  the  end  of  the 
12,000  feet,  followed  by  pitotmeter  readings,  all  of  which 
established  the  fact  that  the  drop  was  uniform  throughout, 
and  about  three  times  greater  than  that  given 
for  new  pipe.  The  pitotmeter  velocity  curves,  indi- 
cated an  abnormal  skin  resistance,  in  one  instance 
the  tube  showing  actually  a  reverse  direction  of  flow 
for  an  outside  reading,  with  a  centre  velocity  of 
about  3.4  feet  per  second.  The  town  engineer,  made  a 
special  caliper  for  the  purpose  of  testing  diameters  and 
feeling  for  roughness.  A  small  packing  gland  was  screwed 
into  the  usual  service  cock  and  through  this  he  passed  a 
steel  rod  about  3/16  inch  in  diameter.  With  this  rod  he 
could  measure  the  inside  diameter  accurately,  and  also 
feel  for  tubercules  or  growth.     He  found  that  the  inside 
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diameter  did  not  average  lA  inch  less  than  the  diameter  of 
new  pipe,  but  he  could  feel  blisters  or  so  called  tubercules 
through  which  his  calipers  could  be  crushed.  The  reverse 
direction  of  flow  indicated  by  the  pitotmeter  was  at  a 
point  14  inch  from  the  top  side  and  can  only  be  accounted 
for  as  a  swirl  or  eddy  of  water  behind  a  small  projection 
on  the  skin  of  the  cast  iron,  possibly  a  blister  or  tubercule, 
just  as  can  be  seen  in  any  stream  where  a  rock  or  projec- 
tion on  the  bank  causes  a  swirl  or  back  wash. 


Calculated 

Actual  coef. 

New  pipe 

Length 

Rate  of 

Actual 

rate  of  flow 

of  roughness 

would  flow 

of  time 

flow. 

head 

for  actual 

as  applicable 

under  same 

in  service 

gallons 

lost 

head  lost. 

to 

loss. 

per  day 

Kutter  with 

Kutter 

D'Arcy  & 

N.013 

formula 

Kutter  .011 

19  yrs. 

600,000 

34.5 

960,000 

.017  —  .018 
C  — 59 

1,232,000 

19  yrs. 

880,000 

48.5 

1,142,000 

.017  —  .018 
C  —  59.5 

1,452,000 

19  yrs. 

1,100,000 

78.5 

1,446,000 

.017 
C  —  60.1 

1,857,000 

The  accompanying  tabulated  losses  in  head  for 
certain  quantities  passing  in  the  pipe  also  shows  the 
calculated  flow  by  Kutters  formula,  using  a  coefficient  of 
roughness  of  .013.  This  coefficient  is  classified  by  Kutter, 
Jackson  and  Herring  as  follows:  "For  ashlar,  well  laid 
brickwork,  earthen  and  stoneware  pipe,  not  new,  cement 
pipe  not  well  jointed,  nor  in  perfect  order;  plaster, 
planed  wood  in  inferior  condition,  metal  pipe,  not  new." 
There  is  also  shown  the  quantity  that  should  flow  in  new  pipe 
with  the  actual  drop  in  head  as  measured  for  the  actual 
flow,  and  in  addition  the  actual  coefficient  of  roughness 
as  applicable  to  Kutter's  formula.  This  coefficient  is 
.017  —  .018,  and  is  classified  by  Jackson,  Herring  and 
others  as  follows:  "Brickwork,  ashlar,  stoneware  in  poor 
condition,  tuberculated  iron  pipe,  rubble  in  cement  or 
plaster,  fine  gravel  \i  to  %  in  diameter  rammed,  and 
generally  the  material  mentioned  in  the  classification  for 
.013  when  in  bad  order  and  condition." 

In  looking  over  the  little  hand  book  of  tables  published 
in  1886  by  P.  F.  Flynn,  who  is  also  the  author  of  a  treatise 
on  hydraulics,  there  can  be  found  set  forth  most  concisely, 
tables  giving  values  for  C  v  r  for  velocity  and  A.C.  vT 
for  quantity,  for  all  sizes  of  pipe,  also  tables  giving  the 
square  root  of  all  slopes.  This  little  book  is  very  handy 
and  calculations  for  quantities,  velocity,  size  of  pipes,  etc., 
can  be  readily  found  and  with  a  minimum  of  effort. 
Possibly  these  tables  of  Flynn's  have  been  in  very  general 
use,  and  yet,  his  tables  are  only  good  for  coefficients  of 
roughness  up  to  .013. 

The  inference  is  that  at  that  time  it  was  considered 
unnecessary  and  unusual  to  use  a  higher  coefficient  in 
designing  for  the  usual  periods  of  service  life.  It  is  true 
that  in  many  places  mains  that  have  been  in  service 
twenty  years  or  more,  are  cleaned,  but  for  a  small  com- 
munity this  is  an  expensive  process  varying  from  sixteen 
to  eighty  cents  per  foot  of  pipe  cleaned,  depending  on 
the  size  of  pipe  and  the  lengths  that  can  be  worked  without 
cutting.  It  is  also  uncertain  even  to-day,  what  the  exact 
value  of  cleaning  is,  —  the  degree  of  permanancy  is 
variable,  a  newly  cleaned  pipe  may  have  a  capacity  of 
96  per  cent  of  that  of  new  pipe  and  deteriorate  to  65 
per  cent  within  a  very  short   period  of  time,  the  rapid 


deterioration  is  attributed  to  the  scoring  or  abrading 
action  of  the  spring  steel  scrapers  on  the  coated  inner 
surface,  causing  a  rapid  accumulation  of  rust,  and  tuber- 
culatum 

Effect  of  Different  Qualities  of  Water  in  Pipe  Lines 

Any  discussion  on  the  friction  losses  in  pipe  lines 
and  the  causes  thereof  is  incomplete  without  some  reference 
to  the  different  effects  of  different  qualities  of  water  that 
can  be  observed.  It  is  essential  to  distinguish  between 
deposits  on  the  internal  surface  of  the  pipe  and  its  actual 
corrosion.  There  is  as  much  variety  in  the  form  the 
deposits  take  as  there  is  in  the  manner  in  which  they 
originate.  Some  are  formed  as  modules  or  limpets  which 
readily  leave  the  coating  without  damage  to  it  and  others 
are  like  miniature  mountain  ranges.  Some  nodules  often 
are  in  actual  contact  with  the  metal  through  a  perforation 
in  the  coating.  Electrolytic  action  is  corrosive  and 
affects  the  exterior  as  well  as  the  interior.  The  deposits 
from  raw  moorland  or  river  water  are  caused  by  a  species 
of  bacteria  which  flourish  in  the  early  months  of  the  year 
when  organic  matter  is  excessive.  As  long  as  the  organic 
condition  of  the  water  favours  this  growth,  they  multiply 
in  myriads. 

It  might  be  expected  that  filtered  water  would  cause 
less  trouble  than  unfiltered,  but  this  has  not  yet  been 
proven.  The  presence  of  acids,  carbonic  acid  particularly, 
liberated  by  organisms  present  in  the  water,  free  oxygen 
and  alkalies  cause  the  formation  of  nodules.  Both  salts 
and  acids  in  solution  are  responsible  for  nodules  of  incrusta- 
tion. In  general,  soft  waters  being  more  commonly  acid 
will  cause  corrosive  action  more  readily  than  hard  waters; 
therefore  surface  waters  which  are  softer  than  ground 
waters  can  be  expected  to  give  more  trouble.  The  latter 
remarks  are  the  result  of  various  superficial  readings  of 
pamphlets  and  such,  and  are  not  to  be  taken  as  an  indica- 
tion of  a  deep  seated  knowledge  on  the  part  of  the  writer. 

In  contradiction  of  some  of  the  above  statements,  it 
can  be  said  that  while  the  water  passing  through  the 
12-inch  main,  referred  to  in  this  paper,  can  be  classified 
as  ground  or  spring  water,  it  has  given  evidence  of  having 
a  serious  and  vicious  effect  on  cast  iron  pipe.  In  con- 
tradistinction to  this,  the  water  used  by  the  Dominion 
Iron  and  Steel  plant,  having  its  origin  in  the  Upper 
Sydney  river,  and  being  largely  surface  drainage  from 
the  surrounding  watershed,  can  be  classified  as  surface 
water;  yet  we  are  informed  that  the  main  carrying  this 
supply  for  the  past  twenty  years  still  works  out  to  very 
nearly  its  original  capacity,  showing  little  signs  of  tuber- 
culation  or  decrease  in  diameter.  It  seems,  therefore, 
that  the  wiser  thing  to  do  in  every  case  would  be  to  obtain 
firsthand  information,  if  possible,  of  the  action  of  any 
water  upon  existing  pipes  and  treat  such  information  and 
data,  if  obtainable,  as  of  prime  importance  in  designing. 

In  conclusion,  it  will  be  noted  that  no  suggestions 
have  been  offered  as  to  what,  in  the  writer's  opinion, 
might  be  better  practice  in  designing  for  a  given  require- 
ment, but  rather  as  mentioned  in  the  beginning,  that  the 
engineer  give  due  appreciation  and  thought  to  the  many 
other  phases  of  design  thai  should  receive  equal  considera 
don  with  the  mere  question  of  How  as  set  forth  by  the 
various  formulae  and  tables. 
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The  Cost  of  Industrial  Power 

A  Comparison  of  the  Cost  of  Steam  and  Electric  Power  in  Industry,  with  a  discussion 

of  Operating  Features  of  the  Latter. 

/.  A.  Burnett,  M.E.I.C. 
Consulting  Electrical  Engineer 

Paper  read  before  the  Montreal  Branch,  The  Engineering  Institute  of  Canada,  November  23rd  1922. 


The  district  of  Montreal  is  a  large  and  important 
one,  with  a  population  approximating  900,000,  and  the 
consumption  of  electric  power  in  this  district  approximates 
eight  hundred  million  kilowatt-hours  per  annum.  The 
per  capita  consumption  of  electric  power  is  therefore 
about  880  kilowatt-hours  per  annum.  Of  this  large 
amount,  better  than  ninety-nine  per  cent  is  hydro- 
electric power  furnished  by  the  public  utilities.  It  may 
here  be  stated  that  the  cost  of  power  represents  about 
five  per  cent  of  the  value  added  or  created  in  manu- 
facturing process.  Wages,  (exclusive  of  clerks  or  salaried 
help),  represents  about  twenty  per  cent. 

Steam  Power 

In  this  district  are  installed  some  270,000  h.p.  of 
steam  boilers;  about  fifty  per  cent  are  low  pressure  for 
heating,  and  fifty  per  cent  are  rated  at  100  pounds  or 
over.  The  latter  are  used  for  production,  mainly  in 
sugar  refineries,  abattoirs,  manufacture  of  rubber,  cord- 
age, linoleum,  wall  paper,  gramophone  records,  sash  and 
doors,  paint  and  varnish,  and  laundries.  The  rolling 
mills  use  steam  as  a  waste  heat  proposition,  the  billet 
furnaces  producing  enough  heat  to  operate  vertical 
boilers,  which  in  turn  deliver  steam  to  the  roll  engines. 
There  is  not  enough  steam  produced,  however,  to  serve 
other  parts  of  the  plant  and  a  block  of  electric  power  is 
therefore  required.  All  these  users  of  steam,  use  electric 
power  in  varying  quantities,  except  for  actual  production. 

Almost  all  users  of  purchased  electric  power  use 
steam  for  heating  and  production;  in  this  connection,  it 
may  be  stated  that  the  public  utilities  are  anxious  to 
procure  consumers  who  need  steam  in  production  and 
who  could  use  electricity  during  the  summer  season  — 
special  rates  are  available  for  this. 

Cost  of  Steam  Power 

The  cost  of  steam  coal  delivered  may  be  taken  at:— 

Birdseye  anthracite,  No.  2  and  No.  3  Buckwheat,  car- 
loads lots  on  siding, net  ton     $4.86 

Dominion,  run  of  mine,  (but  actually  slack)  delivered 

at  Windmill  Pt.  dock gross  ton    6.90 

city  cartage gross  ton    1.25 

Large  users,  on  dock gross  ton    6.00 

Pennsylvania,  run  of  mine,  on  cars gross  ton    8.05 

Naturally,  large  consumers  of  coal  are  located  near 
harbour  or  canal,  and  so  derive  an  added  advantage  in 
price. 

The  cost  of  steam  power  is  very  variable.  In  the 
case  of  a  manufacturing  plant  using  steam  as  a  prime 
mover,  the  installation  of  a  slow  speed  engine  is  essential. 
This  permits  of  belting  to  main  countershaft  and  drives 
to  various  floors.  It  is  obvious  that  the  steam  turbine 
cannot  readily  be  belted,  and  is  therefore,  generally  used 
jor  direct  connection  to  electric  genorators,  centrifugal 
pumps  and  blowers.  In  the  event  of  the  turbo-generators 
being  installed  and  power  being  distributed  electrically  to 
various  departments,  it  will  be  found  that  the  capital 


outlay  will  be  prohibitive  as  compared  with  purchased 
electric  power. 

500-II-P  Steam  Plant 

The  cost  of  steam  power  in  this  district  may  be 
taken  thus: — 
Capital  outlay  for  boilers,  steam  mains,  engine  and  main 

drive,  buildings  and  chimney,  also  engineering $78,000.00 

Annual  costs 

(Fixed  charges) 

Interest  and  depreciation,  12  per  cent 9,360.00 

(Operating  charges) 

Coal  for  production,  821,000  kw.hrs  per  annum  or  load 
factor  of  0.25  and  evaporation  of  9  lbs.,  water, 
rate  of  30  lbs.  per  kw.hr.,  coal  at  $6.50  per  ton   .         7,950.00 
Taxes,    insurance,    labour,    oil,    water,    supplies   and 

removal  ashes 9,000.00 

Total  annual  cost $26,310.00 

Cost  per  kw.hr $       0.032 

A  conservative  estimate  places  the  number  of  isolated 
steam  plants,  shut  down  and  replaced  by  hydro-electric 
power,  during  the  last  decade,  as  close  to  three  hundred. 
It  is  manifest,  therefore,  that  unless  a  quantity  of 
live  steam  is  used  for  production,  thus  reducing  the 
proportion  of  overhead  charges,  the  use  of  steam  power 
in  this  district  may  be  considered  as  being  very  expensive, 
even  under  the  most  efficient  and  economical  of  plant 
operations. 

As  compared  with  the  purchase  of  electric  power, 
steam  power  has  the  following  disadvantages: — 

1 — Large  capital  outlay  on  part  of  consumer;  the 

cost  for  an  installation  of  500  h.p.  in  electric 

motors  may  be  set  at  $12,000,  as  compared  with 

the  preceding  figure  of  $78,000  for  steam  plant. 

2 — Liability  to  damages  due  to  smoke  nuisance. 

3 — Obligation  to  buy  coal  from  week  to  week  at 

fluctuating  prices. 
4 — Necessity  for  use  of  condensing  water,  thus  locat- 
ing plant  near  canal  or  river.    Condensing  towers 
or  ponds  are  not  of  much  practical  use  in  this 
climate  owing  to  heavy  cost  and  maintenance. 
5 — Increased  fire  hazard. 

6 — Plant  subject  to  interference  by  labour  unions. 
7 — No  flexibility  in  use  of  power.     With  steam  plant 
the  machine  is  brought  to  the  power  and  the 
opposite  with  electric  power. 
8 — Large  space  and  buildings  required. 

Electric  Power 

The  following  may  be  cited  as  natural  users  of  electric 
power : — 

Productive:  aerated  waters,  bakeries,  breweries,  bag 
manufacturing,  blouse  factories,  boot  and  shoe 
manufacturing,  flour  mills,  leather  and  loco- 
motive manufacturing,  machine  shops,  news- 
presses,  paper  box  manufacturing,  printing 
establishments,  stone  quarries  and  crushing, 
textile,  cotton,  tinware  and  tobacco  manu- 
facturing. 
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Non-productive:    passenger    and    freight    elevators, 
pumping  water,  refrigeration,  and  street  lighting. 

With  the  conditions  as  outlined  in  the  preceding, 
let  us  analyze  the  cost  for  electric  power  at  prevailing 
rates.  The  rate  in  vogue  in  Montreal  is  composed  of  two 
elements;  affixed  charge  based  on  maximum  demand, 
generally  $12.00  per  h.p.  per  annum,  and  in  addition,  a 
sliding  scale  meter  rate  which  varies  with  the  load  factor 
of  the  plant;  the  combination  of  the  two  elements  of  the 
rate  produce  the  net  cost  per  horse  power  per  annum  of 
approximately  $30.  for  a  consumer  using  power  ten 
hours  per  day  or^between  7  a.m.  and  6  p.m.,  and  for  a 
consumer  who  uses  power  twenty-four  hours  per  day  the 
net  cost  is  worked  out  at  approximately  $35.  per  horse 
power  per  annum. 
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Take  then,  500  horse  power  at  $30.  or  $15,000.  per 
year  or  $1,250.  per  month.  Then  on  a  basis  of  25  per 
cent  load  factor,  the  yearly  kilowatt-hour  consumption 
is  821,000  kilowatt-hours,  which  equals  $0.0183  (1.83  cent) 
per  kw.hr. 

Electric  power  therefore  costs  only  55  per  cent  of 
the  cost  of  steam.  An  increase  of  load  factor  produces 
a  lower  cost  per  kw.hr.,  (see  figure  No.  1).  A  cost  of  as 
low  as  $0,006  (0.6  cent)  per  kw.hr.,  may  be  attained 
with  a  load  factor  of    .80  or  upwards. 

Reliability  of  Klectric  Power 

On  the  score  of  reliability  electric  power  makes  a 
fine  showing  and  in  this  connection  it  is  worthy  of  note 
that  this  district  has  unrivalled  hydro-electric  facilities, 
being  served  from  the  following  sources:- 


Year  Distance 

developed  Capacity  in  miles 

1898  Chambly  plant 20,000  h.p.  16 

1899  Lachine  plant 12,000  h.p.  5 

1900  Shawinigan  plant 200,000  h.p.  88 

1907  Soulanges  plant 12,000  h.p.  20 

1908  St.  Timothee  plant 25,000  h.p.  24 

1912      Shawinigan  plant  (Laurentide) . .  180,000  h.p.  88 

1915      Cedar  Rapids  plant 180,000  h.p.  22 

Total 629,000  h.p. 

To  insure  the  most  reliable  and  continuous  service 
possible  these  water-power  plants  are  all  interconnected 
by  modern  high  tension  transmission  circuits.  Supplement- 
ary to  its  water-power  developments  the  public  utilities 
maintain  steam  reserve  plants  of  most  modern  design,  in 
Montreal,  having  a  capacity  of  about  25,000  horse  power, 
with  room  for  additional  installation  of  the  same  size. 

Operating  Features 

Having  thus  in  a  general  way  demonstrated  the 
advantages  of  electric  power,  let  us  now  discuss  the 
various  features  in  detail.  About  2  per  cent  only,  of 
the  connected  load  is  direct  current,  220  volts,  and 
about  98  per  cent  of  the  connected  load  is  a.  c,  550- volt, 
2,200- volt,  or  11, 000- volt,  all  three-phase,  60-cycle. 

Direct  Current  Power 

The  use  of  direct  current  is  confined  to  the  central 
district  with  an  area  of  two  square  miles,  and  includes 
passenger  elevators  and  printing  press  loads,  also  ventilat- 
ing systems  for  hotels,  etc.,  demanding  a  variable  speed. 
The  cost  of  the  direct  current  service  is  about  20  per  cent 
more  than  the  550-volt  a.c,  service,  and  the  disadvantages 
are:  —  (a)  Increased  capital  cost  for  motors  and  slightly 
increase  maintenance.  (In  this  connection  it  is  the 
opinion  of  the  writer  that  the  d.c.  motor  makes  a  sur- 
prisingly good  showing  owing  to  the  moderate  voltage 
employed),  (b)  Difficulty  in  locating  grounds  in  the 
motors  or  wiring.  This  is  especially  the  case  in  elevator 
motors,  which  are  so  designed  as  to  be  rather  inaccessible 
as  regards  field  coils  and  armatures.  Naturally  a  ground 
on  a  d.c,  system  is  more  serious  than  on  an  a.c,  system, 
the  latter  being  more  or  less  sectionalized  due  to  the 
transformer  insulation,  (c)  Limited  area  of  the  city 
served. 

Alternating  Current  Power 

The  use  of  alternating  current  power  is  well  nigh 
universal,  due  to  the  economy  of  transmission  and  to 
the  ruggedness  of  the  induction  motor.  With  the  excep- 
tion of  certain  machine  tools  which  require  strictly 
adjustable  speeds  throughout  a  wide  range,  and  in  such 
applications  as  cranes,  elevators,  small  hoists,  etc.,  for 
which  variable  speed  motors  are  usually  demanded, 
the  great  majority  of  industrial  applications  are  success- 
fully met  with  a  constant  speed  motor.  The  many  excel- 
lent characteristics  of  the  induction  motor  together  with 
the  unquestioned  advantages  of  a.c.  systems  of  distribu- 
tion have  led  to  its  general  adoption  even  in  many 
instances  where,  from  the  standpoint  of  speed  control 
alone,  a  d.c.  motor  with  shunt  field  control  would  have 
been  preferable. 

(This  paper  will  be  continued  in  the  April  issue  of 
The  Engineering  Journal). 
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Institute  Year  Book-1923 

The  Year  Book  of  The  Institute  is  now  in  the  course 
of  preparation  and  it  is  of  the  utmost  importance  that  the 
listing  for  each  member  be  complete  and  accurate.  It  is 
therefore  desirious  that  every  member  whose  place  of  re- 
sidence or  official  position  has  been  recently  changed, 
should  notify  the  Secretary  as  soon  as  possible. 


Institute's  Relations  with  Professional 
Associations 

When  The  Engineering  Institute,  on  account  of  the 
general  feeling  on  the  part  of  the  members  that  the  results 
would  be  beneficial,  originally  sponsored  legislation  for 
engineers  by  drawing  up  a  model  act  and  then  passed  the 
result  to  the  engineers  in  the  various  provinces  for  atten- 
tion, whether  members  of  The  Institute  or  not,  it  was 
definitely  intended  and  so  stated  in  the  original  draft, 
that  the  various  associations  formed  should  function 
only  for  the  purpose  of  registering  engineers  in  the  prov- 
ince in  which  the  act  might  be  passed. 

Since  that  time  professional  associations  have  been 
created  in  every  province  but  one,  and  some  of  the 
provincial  associations  have  established  themselves  on  a 
sound  substantial  basis.  In  view  of  the  fact  that  there  is  a 
tendency  on  the  part  of  some  of  the  members  of  the  asso- 
ciations to  depart  from  the  original  intention  of  their 
formation,  and  to  endeavour  to  have  the  associations 
function  in  a  manner  not  originally  intended  and  not 
necessary,  the  situation  as  to  the  relations  of  The  Institute 
to  the  various  professional  associations  is  being  given 
consideration.  Members  in  the  west,  who  are  officers  of 
The  Institute  and  of  the  provincial  bodies,  have  pointed 
out  to  Council  that  a  definite  understanding  should  be 
reached  in  this  connection.  After  considerable  review 
of  the  situation  at  the  last  meeting  of  Council,  the  follow- 
ing resolution  was  unanimously  adopted:— 

Whereas  it  is  the  opinion  of  the  Council  of  Ttte  Engineering 
Institute  of  Canada  that  all  technical  matters  in  connection  with 
engineering  should  be  the  function  of  The  Engineering  Institute  of 
Canada,  and  that  the  various  corporations  and  associations  of 
professional  engineers  in  the  different  provinces  are.  or  should  be, 
designed  solely  for  the  purpose  of  administrating  the  provincial 
laws  in  connection  with  legislation. 

Be  it  resolved: — 

That  the  Council  of  The  Engineering  Institute  of  Canada  go 
on  record  as  approving  of  the  above  principle  and  that  all  possible 
steps  be  taken  towards  the  adoption  of  this  principle. 

Be  it  further  resolved: — 

That  the  Secretary  be  instructed  to  write  the  various  provincial 
bodies  calling  their  attention  to  this  resolution  and  asking  their 
co-operation  to  that  end. 

Also  be  it  resolved : — 

That  the  Council  of  The  Engineering  Institute  of  Canada 
suggest  to  each  of  the  various  provincial  bodies  that  they  send  one 
or  more  representatives  to  a  meeting  for  the  purpose  of  discussing 
the  relations  of  those  bodies  to  The  En,  inn  ring  Institute  of  Canada, 
to  the  end  that  finallv  an  act  mav  be  enacted  similar  in  principle 
to  the  Roddick  Medical  Bill. 

A  letter  has  been  written  to  the  secretaries  of  the 
provincial  associations  calling  attention  to  the  resolution 
of  Council  and  requesting  its  consideration  by  the  various 
executives. 

No  greater  loyalty  to  The  Institute  exists  anywhere 
than  in  the  west  where  this  question  is  a  matter  of  concern, 
and  it  is  anticipated  that  there  will  be  no  difficulty  in 
arriving  at  a  clear  definite  understanding  regarding  ihe 
relations  of  The  Institute  to  the  professional  association! 
as  the  functions  of  the  two  bodies  are  entirely  distinct 
and  different,  and  not  only  should  not  compete  at  ;uiy 
point  but  should  co-operate  in  every  way  to  the  mutual 
advantage  of  the  profession. 
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Publicity 

The  report  of  the  Publicity  Committee  of  The 
Institute,  presented  at  the  annual  meeting  and  referred 
to  the  Council  for  action,  represents  an  important  depart- 
ure in  the  affairs  of  The  Institute,  recognizing  officially, 
as  it  does,  the  important  bearing  that  publicity  has,  and 
may  have  upon  the  standing  of  the  profession  and  upon 
its  future.  This  report,  as  published  on  page  sixty-four 
of  the  February  Journal,  apart  from  its  general  interest, 
is  further  noteworthy  because  of  the  constructive  suggest- 
ions made  therein. 

This  report  was  dealt  with  by  Council  in  two  sections- 
First,  those  suggestions  which  could  better  be  carried  out 
by  the  Council  of  The  Institute  —  in  four  paragraphs  as 
follows: — 

In  the  preparation  of  biographical  sketches  of  the  pioneer 
engineers  of  Canada,  already  approved  by  Council,  the  authors 
keep  constantly  in  the  foreground  the  vital  importance  of  the 
results  of  the  work  done  by  these  men  towards  the  development 
of  Canada. 

Articles  on  the  engineer's  place  in  industrial  and  material 
progress,  based  on  engineering  works  accomplished,  making  the 
importance  of  the  engineer  a  prominent  feature. 

By  encouraging  the  members  to  make  use  of  their  Institute 
title  on  every  possible  occasion,  and  to  insist  that  it  appear  after 
their  names  in  all  published  articles  and  in  letters  to  the  press,  and 
encourage  its  use  wherever  the  name  of  a  corporate  member  ap- 
pears in  print. 

In  securing  a  proper  valuation  of  the  everyday  practical  work 
of  the  engineer  in  bettering  the  economic  and  physical  conditions 
of  life. 

At  the  annual  meeting  at  which  the  Publicity  Com- 
mittee's report  was  presented,  there  was  also  presented 
the  report  of  the  Committee  on  Biographies,  showing 
that  the  first  suggestion  of  the  committee  was  already 
well  in  hand.  Members  will  no  doubt  be  glad  to  assist 
the  Committee  on  Biographies  in  the  work  they  have 
undertaken. 

The  second,  third  and  fourth  paragraphs  of  the 
Publicity  Committee's  suggestions  have  been  referred  to 
a  committee  of  the  Council  consisting  of  Messrs.  George 
D.  Macdougall,  m.e.i.c,  Walter  M.  Scott,  m.e.i.c, 
George  T.  Clark,  a.m.e.i.c,  Sam.  G.  Porter,  m.e.i.c,  and 
the  Secretary,  with  the  suggestion  that  they  crystallize 
these  suggestions  and  suggest  practical  methods  of  put- 
ting them  into  effect. 

The  Publicity  Committee's  recommendations  di- 
rectly affecting  the  branches  are: — 

A  committee  in  every  branch  whose  function  shall  be  to  make 
certain  that  the  local  press  is  supplied  with  an  account  of  every 
meeting  and  who  shall  provide  the  press  with  a  popular  abstract 
of  all  papers  read,  and  a  summary  of  all  addresses  delivered. 

The  holding  of  meetings  to  which  the  public  is  invited,  the 
subject  being  such  as  to  inspire  those  present  with  a  better  appre- 
ciation of  the  engineer's  value. 

Taking  an  active  constructive  part  in  helphine;  to  solve  the 
problems  of  the  community  in  which  the  branch  is  located. 

Having  a  definite  object  of  the  branch  to  become  a  leading 
influence  in  its  municipality's  progress. 

By  encouraging  and  assisting  the  members  to  accept  and  se- 
cure offices  in  the  public  bodies  of  the  branch's  community. 

Providing  speakers,  as  opportunity  offers  to  present  before 
local  organizations,  such  as  Rotary  and  Kiwanis  Clubs,  addresses 
on  engineering  subjects,  the  interest  in  which  could  be  used  to 
greater  advantage;  these  addresses  to  emphasize  the  practical  side 
of  engineering,  and  the  necessity  of  the  employment  of  only  re- 
cognized engineers. 

A  constant  striving  for  recognition  of  the  word  Engineer  as 
being  applicable  to  professional  engineers  only  and  that  engine 
operators  or  drivers  be  known  as  enginemen. 


A  number  of  the  branches  have  had  these  ideals 
before  them,  and  have,  from  time  to  time,  as  opportunity 
afforded,  put  them  into  effect.  It  is  now  intended,  and 
the  definite  recommendation  has  gone  from  the  Council 
to  the  branches,  that  every  branch  take  these  suggestions 
as  part  of  their  constant  policy,  in  order  that  the  practice 
may  become  universal  as  a  means  whereby  the  branches 
can  better  promote  the  interests  of  the  profession,  increase 
their  standing  as  an  organization  in  the  community,  and 
assist  every  member  in  the  branch  to  be  better  appre- 
ciated by  those  not  in  the  profession. 

Plummer  Medal 

The  announcement  of  the  award  of  the  Plummer 
Medal  for  the  year  nineteen  twenty-one  to  nineteen 
twenty-two  was  received  from  the  medal  committee  at 
the  last  meeting  of  Council  and  approved. 

The  winners  of  the  medal  are  Nelson  W.  Smith, 
m.e.i.c,  and  Doctor  J.  W.  Shipley,  for  their  joint  papers, 
"The  Self  Corrosion  of  Cast  Iron  and  other  Metals  in 
Alkaline  Soils",  October  Journal,  nineteen  twenty-one, 
page  five  hundred  and  twenty-seven,  and  "The  Self 
Corrosion  of  Buried  Lead  Pipes",  June  Journal,  nineteen 
twenty-two,  part  one,  page  two  hundred  and  ninety-two, 
and  July  Journal,  nineteen  twenty-two,  part  two,  page 
three  hundred  and  fifty-nine. 

Arrangements  will  be  made  to  have  these  medals 
presented  at  a  meeting  of  the  Winnipeg  branch. 


t        THIS  MONTH'S  CONTRIBUTORS        / 

/  7 

f, * 

Abnormal  Friction  Losses  in  a  12-inch  Water  Main 

In  a  paper  read  before  the  Cape  Breton  Branch  on 
December  12th,  1922,  James  G.  H.  Purves,  m.e.i.c,  has 
emphasized  certain  considerations  of  abnormal  friction 
losses,  which  his  experience  has  proved,  must  be  taken 
into  account  in  the  design  of  water-supply  pipe  lines. 

Mr.  Purves  is  a  native  of  Nova  Scotia,  having  been 
born  at  North  Sydney  in  1872.  He  graduated  in  Applied 
Science  from  McGill  University  with  the  class  of  1892, 
having  received  his  earlier  education  at  Upper  College, 
Toronto.  His  first  engineering  work  included  railway 
location  for  various  railways  in  the  mining  district  of  Cape 
Breton.  From  1894  to  1896  he  was  manager  of  the  Inter- 
national Colliery,  and  the  following  two  years  he  was 
engaged  in  gold  mining  operations  in  Guysboro  county, 
N.S.  From  that  date  his  work  with  the  Nova  Scotia 
Steel  and  Coal  Company  has  included  preliminary  sur- 
veys and  construction  of  pier  and  haulage-way  at  Wabana, 
charge  of  mine  construction  at  Sydney  Mines,  railway 
location  of  the  St.  Peters  Railway,  and  since  1909  he  has 
been  in  charge  of  all  civil  and  construction  engineering 
work  for  the  company  at  Sydney  Mines. 

Low  Grade  Ores  of  Algoma 

The  necessity  for  the  conservation  of  our  iron  ore 
resources  and  particularly  the  development  of  the  low 
grade  ores  has  been  treated  in  a  most  authoritative 
manner  by  J.  D.  Jones,  m.e.i.c,  in  his  paper  presented 
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before  the  Sault  Ste.  Marie  Branch  on  December  22nd, 
L922. 

Mr.  Jones  has  been  genera]  manager  of  The  Algoma 

Steel  Corporation  since  1920.  J  Ie  was  born  at  Castle 
Shannon,  Pennsylvania,  in  1881  and  received  his  educa- 
tion at  Pittsburgh,  Academy.  Prom  1907  to  1910  he 
was  designing  engineer  with  the  Minnesota  Steel  Com- 
pany at  Duluth  and  the  following  two  years  was  engin- 
eer with  M.  II.  Treadwell  Company  on  work  in  Illinois. 
In  1912  he  joined  the  staff  of  the  Algoma  Steel  Corpor- 
ation as  assistant  chief  engineer  and  was  appointed  chief 
engineer  in  1914,  resigning  to  accept  the  position  of  chief 
engineer  of  the  Illinois  Steel  Company  at  Gary,  Indiana, 
in  1916,  Mr.  Jones  returned  to  the  Algoma  Steel  Corpor- 
ation as  general  superintendent  in  1919  and  the  following 
year  was  appointed  general  manager. 

Railway  Electrification 

A  paper  of  considerable  current  interest  entitled 
"Railway  Electrification",  was  presented  before  the 
Montreal  Branch  on  January  eighteenth,  by  Arthur  L. 
Mudge,  a. m.e.i. a,  consulting  engineer  associated  with 
Kerry  and  Chace,  Limited,  of  Toronto.  This  paper 
is  a  compilation  of  notes  taken  by  Mr.  Mudge,  during 
a  recent  inspection  trip  over  the  Chicago,  Milwaukee  and 
St.  Paul  railway. 

Mr.  Mudge  was  born  at  Montreal,  and  was  educated 

at  the  Montreal  High  School,  graduating  from  McGill 

University  in  1894  in  mechanical  engineering  and  the 

following  year  in  electrical  engineering.    Subsequently 

Mr.  Mudge  spent  some  years  in  Canada  and  the  United 

States,  engaged  in  electrical  testing,   construction  and 

estimating,  and  from  1899  to  1901  was  electrical  engineer 

to   the   Grand   Trunk   Railway,   with   headquarters   at 

Montreal.     In  1908  he  joined  the  staff  of  the  consulting 

engineering  firm  of  Smith,  Kerry  and  Chace,  of  Toronto 

and  has  for  the  past  fifteen  years  devoted  his  attention 

mainly    to    water-power    development    and    industrial 

electrical  engineering.    During  this  time  he  has  acted  as 

chief  electrical  engineer  on  such  work  as  the  following: — 

The  series  of  water  power  developments  on  the 

Trent  river  with  several  hundred  miles  of  high  voltage 

transmission  line  and  a  number  of  substations  for 

supplying  central  Ontario  with  power. 

Calgary  Power  Company  20,000  h.p.,  develop- 
ment at  Horseshoe  Falls. 

Matabitchouan  plant  in  Northern  Ontario, 
10,000  h.p.,  for  the  operation  of  mines  at  Cobalt  and 
Kirkland  Lake. 

Calabogie  Light  and  Power  Company,   6,000 
h.p.  development  on  the  Madawaska  River. 

Mr.  Mudge  has  devoted  considerable  attention  to 
the  layout  of  electric  power  and  lighting  systems  for  fact- 
ories and  the  improvement  of  existing  systems  in  order 
to  increase  production,  raise  power  factor  and  generally 
improve  the  efficiency  and  reliability  of  the  power  systems. 
In  1922,  with  S.  B.  Clement,  m.e.i. c,  and  J.  G.  G.  Kerry, 
m.e.i. c,  he  prepared  a  report  on  the  electrification  of  the 
Temiskaming  and  Northern  Ontario  Railway  and  the 
development  of  water  powers  for  supply  of  necessary 
power  for  same. 

In  connection  with  the  Toronto  Branch  of  The  In- 
stitute, Mr.  Mudge  has  been  on  the  executive  committee, 


and  for  several  years  acted  as  chairman  of  the  library 
committee.  Mr.  Mudge,  has  also  been  chairman  of  the 
Toronto  section  of  the  American  Institute  of  Electrical 
Engineers,  and  first  vice-president  of  the  Canadian 
Electrical    Association. 

The  Cost  of  Industrial  Power 

Some  interesting  figures  comparing  the  cost  of  steam 
power  with  that  of  electric  power  for  industrial  purposes 
have  been  presented  in  a  paper  entitled,  "The  Cost  of 
Industrial  Power",  read  before  the  Montreal  branch  by 
J.  A.  Burnett,  M.E  i.e.,  on  November  23rd,  1922.  The 
author  has  treated  the  subject  of  industrial  power  cost  in 
a  very  comprehensive  manner,  dealing  with  the  comparison 
between  steam  and  electric  cost  and  giving  various  features 
of  operation  including  a  discussion  of  the  effect  of  power 
factor. 

Mr.  Burnett  was  born  in  Montreal  in  1973,  and  was 
educated  at  Fettes  College  School,  Montreal.  His  first 
engineering  work  was  with  the  Royal  Electric  Company, 
as  draughtsman,  from  1893  to  1897,  and  since  that  time 
he  has  constantly  followed  the  electrical  branch  of  the 
profession.  In  1902  he  was  engaged  in  the  construction 
of  the  Wellington  Street  sub-station  for  the  Montreal 
Light,  Heat  and  Power  Company,  and  from  1908  to  1910 
his  work  was  in  the  construction  of  the  Montreal  and 
Southern  Counties  Railway.  Later  he  installed  the 
electrical  equipment  on  the  black  Rock  (Buffalo)  swing 
bridge  span,  and  for  two  years  was  engaged  in  the  appraisal 
of  all  electrical  equipment  on  the  Grand  Trunk  Railway 
system  in  connection  with  the  government  arbitration 
in  1920-21.  Mr.  Burnett  is  now  a  consulting  engineer, 
with  offices  at  211  McGill  street,  Montreal. 
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Lieutenant  Colonel  J.  A.  Hesketh,  M.E.I.C. 

Regret  is  expressed  at  the  death  of  Lieutenant- 
Colonel  J.  A.  Hesketh,  c.m.g.,  d.s.o.,  m.e.i. c,  which 
occurred  at  Winnipeg,  on  January  26th,  1923. 

The  late  Colonel  Hesketh  was  born  in  Aldershott, 
England  on  November  20th,  1863  and  was  the  son  of  the 
late  James  Hesketh,  who  was  a  veteran  of  the  Crimean 
war.  From  1879  to  1882  he  attended  the  Royal  Military 
College,  Kingston,  Ontario,  and  on  the  completion  of 
his  course  received  his  military  qualification  certificate. 
In  civil  life  Colonel  Hesketh  was  engaged  almost  con- 
tinuously on  railway  engineering  work,  and  was  assistant 
engineer  for  the  Canadian  Pacific  Railway  at  Winnipeg, 
Manitoba  at  the  time  of  his  death.  His  military  service 
included  the  Northwest  Rebellion  in  1885,  in  which  he 
served  as  Lieutenant  in  the  7th  Fusiliers,  and  five  years 
during  the  recent  war,  four  of  which  were  spent  in  France. 
During  the  late  war  he  served  first  as  Major  and  was  later 
promoted  to  Lieutenant-Colonel,  and  for  distinguished 
services  was  mentioned  in  despatches  and  awarded  the 
D.S.O. 

Colonel  Hesketh  has  always  been  a  very  active 
member  of  The  Engineering  Institute,  having  been  admit- 
ted as  an  Associate  Member  in  1893  and  transferred  to 
full  membership  in  1907. 
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W.  Irving  Young,  A.M.E.I.C. 

Word  has  been  received  of  the  death  of  W.  Irving 
Young,  a.m.e.i.c,  at  the  home  of  his  parents,  at  Brock- 
way,  York  County,  N.B..  on  February  12th,  1923. 

The  late  Mr.  Young  was  born  at  Brockway  in  1882, 
and  was  educated  at  Fredericton  High  School,  and  the 
University  of  New  Brunswick  from  which  he  received 
his  degree  of  bachelor  of  science  in  1910.  For  the  past 
twelve  years  he  was  engaged  in  engineering  and  construct- 
ion work  in  the  province  of  New  Brunswick.  During 
the  construction  of  the  St.  John  and  Quebec  Railway  he 
was  for  three  and  a  half  years  instrumentman  on  prelim- 
inary work  and  from  1916  to  1919  he  was  resident  engin- 
eer on  construction.  Following  this  Mr.  Young  was 
engaged  in  general  contracting  on  highways  and  public 
works  in  the  province  of  New  Brunswick  until  he  joined 
the  staff  of  the  New  Brunswick  Electric  Power  Com- 
mission in  1921.  While  with  the  commission  Mr.  Young 
was  in  charge  of  the  erection  of  the  power  transmission 
line  from  the  Nepisiquit  to  the  Miramichi  and  later  on 
the  construction  of  the  St.  John-Moncton  line.  His 
membership  in  The  Engineering  Institute  of  Canada  dates 
from  September  23rd,  1919  when  he  was  elected  associate 
member. 

The  late  Mr.  Young  is  survived  by  his  wife,  who  was 
Miss  Kilburn  of  Kingsclear,  and  two  children  and  by  his 
parents  and  one  sister. 

George  Dickson  Addison,  A.M.E.I.C. 

The  death  of  George  Dickson  Addison,  a.m.e.i.c, 
in  his  forty-third  year,  at  New  Westminster  on  Thursday, 
November  30th,  of  pneumonia  is  reported  with  deep 
regret.  Mr.  Addison  came  from  the  Caledonia  Railway 
Company  of  Scotland  to  the  Canadian  Northern  Rail- 
way Company  in  1905,  and  served  this  company  in  the 
capacities  of  draughtsman  and  chief  draughtsman  for 
fifteen  years.  In  1920,  he  was  appointed  to  the  position 
of  chief  draughtsman,  in  the  chief  engineer's  office, 
Vancouver  Harbour  Commissioners,  which  position  he 
occupied  at  the  time  of  his  death.  Mr.  Addison  is  sur- 
vived by  his  wife  and  three  children. 


Prevention  of  "Dry  Rot"  in  Buildings 

The  Forest  Products  Laboratories  of  Canada  have 
made  careful  investigations  in  more  than  three  hundred 
mills,  factories,  and  other  buildings  in  Canada  and  the 
United  States  in  connection  with  the  occurrence  and 
prevention  of  "dry  rot"  and  similar  forms  of  decay  in 
interior  structural  timber.  Recommendations  can  be 
made  as  to  the  construction  and  maintenance  of  buildings 
with  a  view  to  securing  immunity  from  decay.  In 
buildings  already  constructed  where  decay  has  appeared, 
effective  remedial  measures  can  often  be  prescribed.  The 
wide  experience  gained  in  such  matters  is  placed  at  the 
disposal  of  engineers,  architects,  mill-owners,  and  others. 
A  careful  consideration  of  each  individual  case  is  offered, 
and  not  merely  printed  information  of  a  general  character. 
Inquiries  should  be  directed  to  the  Superintendent  of 
the  Forest  Products  Laboratories,  700  University  St., 
Montreal,  Quebec. 
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Goria  Lynch,  a.m.e.i.c,  is  with  the  department  of 
public  highways  of  the  province  of  Ontario  at  Durham, 
having  been  transferred  from  Westport,  Ont. 

John  Paris,  a.m.e.i.c,  of  Whitelake,  Ontario  is  re- 
sident engineer  on  the  Temiskaming  and  Northern 
Ontario  Railway,  with  headquarters  at  Cochrane,  Ont. 

Major  C.  R.  Crysdale,  m.e.i.c,  has  returned  from 
Gold  Coast  Harbours,  Seccondee,  British  West  Africa, 
and  is  again  located  in  Vancouver,  B.C. 

C.  G.  J.  Luck,  a.m.e.i.c,  is  resident  engineer  with 
the  Canadian  Pacific  Railway  on  construction  of  the  Inter- 
provincial  and  James  Bay  Railway. 

W.  M.  Scott,  m.e.i.c,  chairman  of  the  Greater 
Winnipeg  Water  District,  is  giving  special  lectures  in 
connection  with  the  municipal  engineering  course  at  the 
University  of  Manitoba. 

Christopher  E.  Webb,  a.m.e.i.c,  of  the  Dominion 
Water  Power  Branch,  Vancouver,  is  making  rapid  recovery 
from  an  operation  for  appendicitis,  which  he  underwent 
on  Saturday,  January  27th. 

C.  C.  Worsfold,  m.e.i.c,  district  engineer,  Depart- 
ment of  Public  Works  of  Canada,  New  Westminster, 
B.C.  was  in  Ottawa  for  a  few  days  consulting  officials  of 
the  Department  on  departmental  business. 

John  Wightman,  s.e.i. c,  of  Digby,  N.S.  is  on  the 
engineering  staff  of  the  Consolidated  Mining  and  Smelt- 
ing Company  at  Kimberley,  B.C.,  where  he  has  been 
engaged  on  the  construction  of  the  Sullivan  mill,  since 
graduating  last  spring  from  McGill  University. 

R.  L.  Fairbanks,  a.m.e.i.c,  has  been  transferred  to 
the  Toronto  office  of  the  Canadian  National  Railways. 
Mr.  Fairbanks  was  formerly  located  at  Quebec,  and  has 
been  engaged  on  railway  location,  maintenance  and 
construction  for  the  past  seventeen  years. 

J.  Alexander  Walker,  a. m.e.i.c, who  had  the  misfortune 
to  suffer  a  severe  sunstroke  while  engaged  on  survey  work 
in  the  interior  of  B.C.,  during  the  heat  of  last  summer, 
has  been  convalescing  at  his  home  in  Vancouver  for  the 
past  six  months.  His  friends  will  learn  with  pleasure, 
that  he  is  now  able  to  resume  his  professional  work. 

Dr.  W.  Bell  Dawson,  m.e.i.c,  superintendent  of 
tidal  surveys  will  adrress  the  Royal  Astronomical  Society 
of  Canada  on  March  13th  on  "The  Influence  of 
the  Sun  and  Moon  on  the  Ocean."  On  March  27th  an 
address  on  "Myths  of  the  Stars"  will  be  given  by  C.  R. 
Coutlee,  c.e.,  m.e.i.c,  of  the  Department  of  Public  Works. 

E.  G.  Ryley,  a.m.e.i.c,  for  the  last  three  years, 
branch  manager  and  engineer  for  the  Trussed  Concrete 
Steel  Company  of  Canada,  Limited,  at  Calgary,  has  been 
appointed  manager  of  the  Toronto  branch.  Mr.  Ryley 
received  his  degree  of  B.Sc,  in  civil  engineering  from 
McGill  University  in  1914,  and  since  graduating  has  been 
associated  with  the  above  company  in  various  capacities. 

C.  E.  W.  Dodwell,  Hon. m.e.i.c,  district  engineer, 
Department  of  Public  Works,  Halifax,  N.S.  and  J.  E. 
St.  Laurent,  m.e.i.c,  district  engineer,  Department  of 
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Public  Works,  Winnipeg,  Man.,  have  been  in  Ottawa 
consulting  with  Arthur  St.  Laurent,  M.E.I.C.,  chief  engin- 
eer of  the  Department  of  Public  Works,  on  departmental 
matters. 

K.  N.  Cumming,  jr.E.i.c,  has  been  appointed  engin- 
eer in  charge  of  the  Marion,  Mass.  Trans-Atlantic  station 
of  the  Radio  Corporation  of  America.  Mr.  Cumming 
has  devoted  the  past  seven  years,  since  graduating  from 
the  University  of  Toronto,  to  wireless  work  and  has  been 
in  turn  assistant  to  the  engineer  in  charge,  and  assistant 
engineer,  on  the  installation  of  the  company's  Marion 
station. 

H.  Alton  Wilson,  a.m.e.i.c,  is  senior  partner  of  the 
firm  of  Wilson  and  Smith,  Belleville,  Ontario,  recently 
organized  to  take  over  the  operation  of  the  J.  C.  Wilson 
Manufacturing  Company.  Mr.  Wilson  was  for  many 
years  engineer  for  the  latter  company.  The  new  firm 
will  continue  to  manufacture  water  turbines,  and  will 
specialize  in  large  gears  and  other  power  transmission 
machinery. 

T.  A.  S.  Munford,  a.m.e.i.c,  of  Toronto,  is  inspector 
for  J.  N.  Moore  and  Company,  architects  of  London,  On- 
tario, on  the  new  Western  University  buildings  now  under 
construction  in  that  city.  Mr.  Munford  was  born  at 
Crewkerne,  Somerset,  England,  and  received  his  early 
education  in  the  Old  Country.  Since  coming  to  Canada 
he  has  been  on  the  staff  of  the  Canadian  Pacific  Railway 
Company  on  various  works,  except  during  the  period  of 
his  overseas  service  from  1914  to  1919. 

M.  J.  Rutledge,  a.m.e.i.c,  has  been  appointed  town 
manager  of  Woodstock,  N.B.  Mr.  Rutledge  graduated 
from  the  University  of  New  Brunswick  in  1908  with  the 
degree  of  B.Sc,  and  has  been  connected  with  various 
engineering  works  in  the  United  States  and  Canada. 
During  1917  and  1918  he  held  the  position  of  chief 
draughtsman  on  the  construction  of  the  Mount  Royal 
Tunnel,  Montreal,  and  has  lately  been  with  Henry 
Holgate,  m.e.i. c,  consulting  engineer,  Montreal. 

H.  A.  Brazier,  m.e.i. c,  has  resigned  as  city  engineer 
of  London,  Ontario,  to  enter  into  partnership  with  W.  J. 
Boss,  under  the  firm  name  of  Boss  and  Brazier  Construct- 
ion Company.  Mr.  Brazier  graduated  from  the  Manches- 
ter College  of  Technology  in  1908  and  after  coming  to 
Canada  in  1911,  he  has  been  connected  with  the  depart- 
ment of  railways  and  bridges,  city  engineer's  department, 
city  of  Toronto,  as  engineering  assistant.  He  later 
accepted  the  position  of  assistant  city  engineer  of  London 
and  was  appointed  city  engineer  in  December  1914. 

G.  W.  Craig,  m.e.i.c,  city  engineer  of  Calgary,  and 
A.  I.  Payne,  m.e.i.c,  representing  the  Alberta  board  of 
public  utilities,  have  been  engaged  in  the  actual  work  of 
investigation  into  the  desirability  of  rebonding  certain 
utilities,  whose  probable  life  exceeds  the  life  of  the  original 
bond  issues,  recently  undertaken  by  the  city  of  Calgary. 
Their  joint  report  was  presented  to  the  board  and  on 
perusal,  Mr.  Justice  A.  A.  Carpenter,  of  the  board,  gave 
high  praise  to  them,  stating  that  the  report  was  accurate, 
complete  and  very  impartial. 

Alex.  Lariviere,  a.m.e.i.c,  of  Quebec,  has  been 
appointed  chief  engineer  of  the  Quebec  Service  Commis- 
sion. Mr.  Lariviere  is  a  graduate  of  Ecole  Polytechnique 
Montreal,  from  which  he  received  his  degree  of  B.Sc.  and 


c.i-..  in  1913,  and  E.E.  in  1916.  Immediately  following 
graduation  Mr.  Lariviere  was  engaged  on  highway  engin- 
eering for  the  roads  department  of  the  province  of  Quebec, 
and  for  a  short  period  on  highway  contracting.  On  the 
completion  of  his  post-graduate  course  in  1916  in  electrical 
engineering,  he  joined  the  staff  of  the  Quebec  Public 
Utilities  Commission  as  electrical  and  road  engineer. 

H.  L.  Seymour,  a.m.e.i.c,  c.i-..,  (University  of 
Toronto),  has  opened  an  office  in  the  Excelsior  Life 
building,  Toronto,  for  the  practice  of  town  planning, 
municipal  developments  and  surveying.  Mr.  Seymour 
was  until  recently  connected  with  the  firm  of  Frank 
Barber  and  Associates,  Limited,  in  charge  of  town  plan- 
ning and  surveying.  Mr.  Seymour  was  for  a  number  of 
years  engaged  in  survey  and  municipal  work  in  the 
province  of  Alberta,  having  reported  on  drainage,  sewage, 
and  waterworks  for  various  towns  and  the  Pigeon  Lake 
gravity  water  system. 

W.  H.  Winterrowd,  a.m.e.i.c,  for  a  number  of  years 
past,  chief  mechanical  engineer  of  the  Canadian  Pacific 
Railway  Company,  has  resigned  to  take  over  the  position 
of  assistant  to  the  president  of  the  Lima  Locomotive 
Company,  Incorporated,  with  headquarters  at  New  York. 
Mr.  Winterrowd  joined  the  staff  of  the  Canadian  Pacific 
Railway  Company  in  1912  as  mechanical  engineer  in 
charge  of  eastern  lines,  with  headquarters  at  Montreal. 
Three  years  later  he  was  promoted  assistant  to  H.  H. 
Vaughan,  m.e.i.c,  then  chief  mechanical  engineer,  and 
after  the  latter's  retirement  in  1918  he  succeeded  him  as 
chief  mechanical  engineer. 

D.  M.  Mawhinney,  a.m.e.i.c,  has  been  appointed 
junior  engineer  in  charge  of  location  for  division  5,  WTest 
Virginia  Highway  Commission  with  headquarters  at 
Keyser,  W.Va.  Mr.  Mawhinney  was  resident  engineer 
on  construction  for  the  Winnipeg  Selkirk  and  Lake 
Winnipeg  Electric  Railway,  Stonewall  branch,  1914  and 
became  municipal  engineer  for  Rockwood  municipality 
in  1917  which  position  he  resigned  early  in  1922  to  take 
an  appointment  with  the  Minnesota  highway  depart- 
ment as  resident  engineer  in  charge  of  grading  and  paving 
work.  Mr.  Mawhinney  drove  through  to  West  Virginia 
from  Minnesota  via  Iowa,  Illinois,  Indiana,  Ohio,  Penn- 
sylvania and  Maryland,  making  the  1,400  mile  trip  in 
six  days  of  travel.  West  Virginia  has  recently  bonded 
for  50  million  dollars  for  trunk  highway  s. 

S.  J.  Hungerford,  m.e.i.c,  has  been  appointed  vice- 
president  of  the  Canadian  National  Railways,  to  be  in 
charge  of  operation  and  maintenance.  Mr.  Hungerford 
has  hitherto  occupied  the  position  of  vice-president  and 
general  manager  of  the  Canadian  National  Railways. 

Born  at  Bedford,  Quebec,  in  1872  his  first  railway 
work  was  as  machinist  apprentice  with  the  Southeastern 
Railway  and  Canadian  Pacific  Railway  at  Farnham, 
Quebec.  Since  that  date  he  has  been  with  the  Canadian 
Pacific  Railway  in  various  capacities  at  a  number  of  points 
throughout  the  system  until  March  1910  when  he  joined 
the  engineering  staff  of  the  Canadian  Northern  Railway, 
as  superintendent  of  rolling  stock  with  headquarters  at 
Winnipeg.  Following  the  organization  of  the  Canadian 
National  Railways,  Mr.  Hungerford  was  appointed,  in 
November  1917,  general  manager  of  the  eastern  lines  and 
the  following  year  was  chosen  vice-president  of  the  Can- 
adian National  and  Canadian  Government  Railroads. 
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Honorary  Member  of  Am.  Soc.  C.E. 

Sir  Maurice  Fitzmaurice,  m.e.i.c,  formerly  president 
of  the  Institution  of  Civil  Engineers  of  Great  Britain,  has 
been  elected  Honorary  Member  of  the  American  Society 
of  Civil  Engineers.  Born  in  1861,  he  was  educated  at 
Trinity  College,  Dublin,  receiving  his  degrees  of  M.A., 
and  M.E..  from  Dublin  and  LL.D.  from  Birmingham. 
After  serving  an  apprenticeship  under  the  late  Sir  Benja- 
min Baker,  he  was  from  1901  to  1912  chief  engineer  to 
the  London  County  Council,  following  which  he  served 
as  chairman  of  the  Admiralty  Advisorv  Committee  on 
Naval  Works  until  1918. 

During  the  World  War,  in  addition  to  holding  nu- 
merous governmental  positions,  Sir  Maurice  was  Lieu- 
tenant-Colonel of  Engineers  in  the  Engineer  and  Railway 
Staff  Corps  and  on  two  occasions  was  requested  by  the 
War  Office  to  advise  on  questions  of  drainage,  in  con- 
nection with  the  British  Front  in  Flanders.  Various 
consulting  work  upon  which  he  has  been  engaged  include 
that  of  the  Forth  bridge,  questions  regarding  railways 
and  docks  in  Canada,  The  Blackwell  tunnel  and  the 
Nile  reservoir  dam  at  Assouan,  Egypt,  and  naval  harbours 
in  Australia. 

Sir  Maurice  Fitzmaurice  has  received  various  honours 
from  the  British  Government  as  well  as  from  the  British 
Technical  Associations.  He  is  the  author  of  the  books, 
"Plate  Girder  Railway  Bridges",  "The  Thames  and  Lea", 
"London  County  Bridges"  and  "Main  Bridge  of  London" 
and  is  internationally  prominent  through  his  achieve- 
ments in  bridge  engineering,  irrigation  and  drainage  work. 

New  Firm  of  Consulting  Engineers  in  Winnipeg 

P.  Burke-Gaffney,  b.e.,  b.sc,  a.m.e.i.c,  and  Captain 
T.  W.  Clarke,  m.b.e.,  a.m.e.i.c,  have  established  the  firm 
of  Burke-Gaffney  and  Clarke,  consulting  engineers, 
Winnipeg.  Mr.  Burke-Gaffney,  who  was  born  in  Dun- 
leary,  Ireland,  in  January  1888,  was  educated  at  Belve- 
dere College,  Dublin,  and  graduated  from  the  National 
University  of  Ireland  in  1911  with  the  degree  of  B.Sc. 
in  mathematics  and  geology,  and  in  1912  took  first  place 
with  first  class  honours  in  the  B.E.  degree,  as  a  result  of 
which  he  was  appointed  assistant  professor  of  civil  engin- 
eering at  University  college.  Coming  to  Canada  in  1913 
he  was  with  the  Canadian  Pacific  Railway  on  the  con- 
struction of  the  Winnipeg  east  yards  and  with  the 
straightening  of  the  North  Transcona  elevator.  In  1915 
he  was  appointed  bridge  engineer  for  the  provincial 
government,  which  position  he  held  until  resigning  to 
go  into  partnership  with  Captain  Clarke.  Mr.  Burke- 
Gaffney  was  a  member  of  the  first  council  of  the  Manitoba 
Association  of  Professional  Engineers  and  did  much 
toward  the  efficient  organization  of  that  body,  and  has 
been  prominent  in  local  Institute  affairs. 

Captain  Clarke  was  born  in  Lurgan,  Ireland,  in 
November  1884;  he  was  educated  at  Lurgan  College  and 
after  serving  a  term  of  three  years  apprenticeship  with  the 
consulting  firm  of  Johnson  and  Allan  of  Lurgan  and  Bel- 
fast, he  joined  the  staff  of  S.  McLelland,  consulting 
engineer,  London,  England.  He  came  to  Canada  in 
1907,  and  was  engineer  with  the  Winnipeg  Street  Railway, 
and  the  City  of  Winnipeg,  assistant  City  engineer  of  St. 
Boniface,  engineer  for  St.  Vital,  and  in  1915  was  com- 
missioned in  the  78th  battalion,  and  served  with  that 
battalion  and  the  Canadian  Railway  Troops  in  France 
until  demobilization.  In  1919  he  was  appointed  muni- 
cipal engineer  in  Westbourne,  Manitoba,  which  position 


he  resigned  in  1921  to  join  the  contracting  firm  of  Stewart 
and  Cameron  of  which  he  was  vice-president  and  general 
manager.  After  the  appointment  of  James  Stewart  of 
that  firm  to  directorship  in  the  Canadian  National  Rail- 
ways, the  activities  of  the  contracting  firm  were  curtailed 
and  Capt.  Clarke  has  formed  partnership  with  Mr. 
Burke-Gaffney  for  the  prosecution  of  a  general  engineering 
practice. 

Accepts  International  Rotary  Position 

Fred.  W.  Teele,  m.Sc,  m.e.i.c,  chief  engineer  and 
assistant  general  manager  of  the  Mexican  Light  and 
Power  Company,  has  resigned  his  position  in  order  to 
accept  a  post  with  International  Rotary  as  special  com- 
missioner for  rotary  extension  work.  For  the  past  two 
years  he  has  been  president  of  the  Rotarv  Club  of  Mexico 
City. 


FRED.  W.  TEELE,  M.  Sc,  M.E.I.C, 

Born  in  Somerville,  Mass.,  on  December  5th,  1869, 
Mr.  Teele  was  educated  in  the  public  schools  and  in 
electrical  and  mechanical  engineering  at  Tufts  College, 
graduating  with  the  class  of  '91,  with  the  degree  of  A.M.B., 
receiving  his  M.Sc.  in  1903. 

Following  graduation  his  first  experience  was  in 
power  plant  operation,  and  two  years  later  he  became 
erecting  engineer  for  the  Westinghouse  Electric  and 
Manufacturing  Company  with  headquarters  at  Pittsburg. 
In  1901  he  was  made  general  manager  for  the  Trinidad 
Electric  Company,  Port  of  Spain,  Trinidad,  and  two 
years  later  was  appointed  general  manager  for  the  Deme- 
rara  Electric  Company,  Georgetown,  British  Guiana. 
In  1906  he  became  president  of  the  Porto  Rica  Railway, 
Light  and  Power  Company,  San  Juan,  acting  then  in  a 
consulting  capacity  to  other  organizations.  On  March 
21st,  1916,  he  was  elected  to  membership  in  The  Institute, 

Since  Mr.  Tecle's  acceptance  of  the  above  position, 
in  addition  to  the1  club  he  established  in  Mexico  City, 
he  has  established  clubs  in  Vera  Cruz,  Monterey  and 
Guadalajara.  It  is  proposed  that  five  other  clubs  will 
be  established  in  Mexico,  and  a  number  under  his  direct- 
ion in  Central  America. 
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BRANCH  NEWS 


Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C.,  Secretary-Treasurer. 

A  meeting  of  the  branch  was  held  at  the  Public 
Library  at  8  p.m.  Tuesday,  January  23rd,  1923,  to  hear 
an  address  by  J.  B.  Carswell,  A.M.E.I.C.,  on  re-rolled  steel. 

Mr.  Carswell 's  address  was  an  argument  in  favour 
of  the  use  of  high  carbon  steel  bars  in  re-inforced  concrete. 
Twenty  or  thirty  years  ago,  when  re-inforced  concrete 
came  into  use,  mild  steel  bars  of  considerable  toughness 
and  ductility  were  used,  similar  to  steel  for  bridges,  but 
to-day  it  has  been  found  that:  —  (1)  No  external  stress 
can  reach  a  single  rod  nor  can  it  reach  a  group  of  rods 
at  100  per  cent  intensity;  (2)  the  concrete  has  a  deadening 
effect  on  the  steel  rods;  and  (3)  the  elastic  limit  of  the 
steel  becomes  the  governing  factor.  This  leads  to  a 
specification  for  steel  rods  which  was  found  to  have 
chafacteristics  similar  to  steel  rails.  This  has  lead  to  the 
development  of  an  enormous  industry.  There  are  now 
nineteen  mills  in  the  business  on  this  continent,  rolling 
one  million  tons  annually  of  old  steel  rails  and  involving 
an  investment  of  $20,000,000.  To  get  at  the  quality  of 
steel  in  rods  a  study  of  the  steel  rail  industry  was  carried 
out.  The  average  life  of  rails  was  found  to  be  about 
eighteen  and  one-half  years,  so  that  we  would  have  to 
go  to  rails  made  in  1904  to  find  the  quality  of  the  material 
now  being  used  for  rods.  We  find  that  rail  specifications 
were  very  rigid  at  that  time.  Rods  rolled  from  steel  rails 
must  not  be  confused  with  those  rolled  from  "faggot" 
iron,  which  if  etched  will  usually  indicate  the  presence  of 
seams  and  slag.  Professor  W.  K.  Hatt,  of  Purdue 
University,  conducted  tests  for  the  American  Society  of 
Testing  Materials,  from  which  their  specifications  were 
drawn  up.  Moving  pictures  were  shown  of  the  Burling- 
ton Steel  Co. 

Mr.  Darling  occupied  the  chair  and  opened  the 
discussion.  Mr.  Adams  asked  if  old  rails  were  not  liable 
to  show  signs  of  crystal izat ion,  but  Mr.  Carswell  stated 
that  there  was  no  evidence  of  this  from  microscopic  tests. 
Internal  stresses  are  removed  in  the  heating.  Mr.  Richard- 
son advised  having  bars  bent  to  exact  shape  required  at 
the  mill  before  shipment.  The  meeting  closed  with  a 
hearty  vote  of  thanks.     The  attendance  was  about  fifty. 

Victoria  Branch 

Hugh  Peters,  A.M.E.I.C.,  Secretary. 

On  Wednesday  January  17th,  an  illustrated  lecture 
was  given  by  Major  E.  O.  Wheeler,  D.s.o.,  R.E.,  to  the 
Victoria  branch.  The  subject  was  the  Mount  Everest 
Expedition  of  1921,  of  which  expedition  the  lecturer  was 
a  member.  He  dealt  chiefly  with  general  points  of  interest 
observed  en  route  through  Thibet  and  traced  the  gradual 
change  of  scenery  as  the  greater  altitudes  were  reached. 
Finally  Mount  Everest  and  the  neighbouring  peaks  were 
described  with  the  aid  of  a  series  of  magnificent  pictures. 


Major  Wheeler  avoided  any  reference  to  the  physical 
discomforts  encountered  "on  the  roof  of  the  world",  and 
at  the  end  of  the  lecture  the  questions  indicated  that  the 
audience  would  have  liked  enlightenment  on  this  point. 
He  refused  to  commit  himself  further  than  to  state  that 
his  own  experience  was  that  he  felt  no  worse  at  an  altitude 
of  14,000  feet  than  at  20,000  feet,  but  was  of  the  opinion 
that  21,000  feet  marked  the  limit  above  which  a  man's 
physical  condition  commenced  to  deteriorate  whether 
resting  or  climbing.  He  also  stated  that  the  inner  man 
must  be  well  provided  for,  and  added  that  should  prohib- 
ition reach  Thibet  it  would  greatly  reduce  the  likelihood 
of  Mount  Everest  ever  being  conquered.  In  regard  to 
the  difficulties  of  cooking  in  these  rarified  atmospheres, 
he  affirmed  that  he  always  managed  to  successfully  fry 
sausages. 

While  moving  a  very  hearty  vote  of  thanks,  F.  G. 
Aldous,  a.m.e.i.c,  and  H.  M.  Bigwood,  A.M.E.I.C, 
congratulated  the  lecturer  on  the  interesting  and  able 
manner  in  which  the  subject  was  treated  and  expressed 
the  hope  that  if  the  summit  of  Mount  Everest  is  ever 
reached  that  Major  Wheeler  would  be  a  member  of  the 
successful  expedition. 

Lakehead  Branch 

Geo.  P.  Brophy,  A.M.E.I.C,  Secretary-Treasurer. 

Since  the  organization  of  the  Lakehead  Branch,  in 
September  of  last  year,  the  branch  has  held  regular 
meetings  once  every  month.  These  meetings  have  been 
well  attended  and  a  great  deal  of  interest  taken  in  the 
business  affairs  of  the  branch,  and  the  discussion  of  the 
various  subjects  presented  by  the  speaker  of  each  evening 
has  been  very  keen. 

On  October  2nd,  last,  the  regular  meeting  was  held 
in  the  auditorium  of  the  City  Hall,  Fort  William.  The 
speaker  was  G.  H.  Burbidge,  m.e.i.c,  and  his  subject 
was  "The  St.  Andrews  Dam,  Winnipeg".  Mr.  Burbidge 
had  been  in  charge  of  the  construction  of  the  dam  in  its 
latter  stages,  and  spoke  with  a  very  full  knowledge  of  his 
subject.  He  illustrated  his  lecture  with  diagrams,  lan- 
tern slides,  and  a  working  model  of  the  gates  of  the  dam. 

On  November  7th,  the  meeting  was  held  in  the  Port 
Arthur,  city  council  chamber.  The  speaker  for  the 
evening  was  H.  S.  Hancock,  a.m.e.i.c.  Overseas,  Mr. 
Hancock  held  the  rank  of  lieutenant  with  a  tunnelling 
company  of  the  Royal  Engineers,  and  took  for  his  subject, 
"Military  Tunnelling  on  the  Western  Front".  His 
address  proved  very  interesting,  covering,  as  it  did, 
various  phases  of  tunnelling  and  many  of  his  own  ex- 
periences. 

On  December  4th,  the  meeting  was  held  in  Fort 
William,  and  was  a  straight  business  meeting,  at  which 
the  most  important  sublet  brought  up  was  a  thorough 
discussion  of  the  branch  by-laws.  The  by-laws  were 
adopted  as  originally  drawn  up. 

On  January  6th,  the  meeting  was  held  in  Port  Arthur, 
the  speaker  being  R.  B.  Chandler.  A.M.E.I.C  Mr.  Chan- 
dler's subject  was  "Grain  Elevator  Construction",  and 
was  fully  illustrated  by  lantern  slides.  This  subject 
proved  of  particular  interest  to  the  members  at  the  Head 
of  the  Lakes,  on  account  of  the  huge  quantities  of  grain 
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that  are  handled  here  annually.  Mr.  Chandler  is  a 
member  of  the  firm  of  C.  D.  Howe  and  Company,  con- 
sulting engineers,  and  having  had  a  great  deal  of  experience 
in  the  construction  of  grain  elevators,  in  Port  Arthur, 
Saskatoon,  Moose  Jaw  and  Calgary,  his  address  was  very 
complete  and  greatly  enjoyed. 

On  February  5th,  the  meeting  was  held  in  Fort 
William,  the  speaker  being  J.  Antonisen,  m.e.i.c.,  city 
engineer  of  Port  Arthur.  His  subject  was  "Municipal 
Engineering  and  the  Health  of  the  Municipality".  He 
treated  his  subject  in  a  non- technical  manner,  and  showed 
how,  in  many  ways,  the  very  important  part  the  engineer 
plays  in  the  life  of  a  community,  and  the  safe  and  sane 
building-up  of  a  community.  At  this  meeting,  also,  an 
informal  discussion  took  place  regarding  the  Ontario 
Association  of  Professional  Engineers.  Some  misunder- 
standing among  the  members  had  come  up  regarding 
certain  section  of  the  act.  These  were  cleared  up,  and 
it  was  the  opinion  of  those  present  that  it  would  be  in 
the  best  interests  of  the  profession  to  all  join  the  associa- 
tion. 

In  December  1922,  the  Lakehead  Branch  received 
from  the  Ottawa  Branch,  the  framed  photographs  of 
members  of  the  Ottawa  Branch,  all  past-presidents  of 
The  Institute,  for  which  the  Lakehead  Branch  is  deeply 
grateful. 

St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C.,  Secretary-Treasurer. 

The  January  meeting  of  this  branch  was  addressed 
by  Professor  E.  O.  Turner,  a.m.e.i.c,  professor  of  civil 
engineering  at  the  University  of  New  Brunswick,  Frederic- 
ton,  N.B.,  on  "The  advent  of  highway  engineering  as  an 
important  engineering  project". 

Professor  Turner  drew  attention  to  the  vast  sums  of 
money  being  expended  on  highway  construction  in  North 
America.  A  large  part  of  this  expenditure  was  being 
made  to  satisfy  the  exigencies  of  the  political  situation, 
but  in  a  great  many  cases  prominent  engineers  had  been 
engaged,  large  and  efficient  organizations  had  been  built 
up,  and  rapid  strides  had  been  made  in  the  construction 
of  highways  all  over  the  continent.  There  still  appeared 
to  be,  in  many  sections  of  the  country,  a  lack  of  organiza- 
tion and  control  in  highway  construction,  due  to  the  vast 
army  of  small  contractors  operating,  who  have  to  learn 
their  lessons  at  the  expense  of  the  engineer  and  the  state. 

Another  problem  is  before  us  which  is  more  technical. 
We  were  endeavouring  to  perfect  a  permanent  pavement, 
but  there  is  no  such  a  thing,  and  efforts  are  now  directed 
towards  preserving  the  pavements  that  have  been  laid 
by  regulating  the  traffic,  especially  where  frost  action  is 
encountered.  Experience  has  shown  that  in  regions 
subject  to  frost,  a  flexible  pavement  of  macadam  or 
gravel,  with  regulated  traffic,  is  preferable  to  a  rigid 
cement  concrete.  Every  highway  engineer  is  faced 
with  the  great  problem  of  economics.  He  must  adopt 
the  cheapest  surface  commensurate  with  durability. 
Good  sound  engineering  judgment  is  necessary.  The 
Romans  had  a  good  scheme  for  building  roads,  they  raised 
an  army,  marched  on  some  industrious  neighbour,  captur- 
ed slaved  and  put  them  to  work.    The  nearest  approach 


to  this  method,  at  present  in  vogue,  is  the  construction 
of  roads  by  "chain  gangs".  Direct  taxation  always 
hurts,  but  it  is  the  surest  method  of  impressing  on  the 
average  citizen  that  his  highways  are  costing  something. 

In  the  future  we  hope  for  better  administration  of 
the  large  public  funds  going  towards  the  construction  of 
highways;  better  pay  for  the  engineer  who  takes  the  re- 
sponsibility of  construction;  more  research  in  the  field  of 
road  metals  and  their  economic  value;  and  lastly,  a  better 
understanding  between  engineer  and  contractor. 

A  vote  of  thanks  to  Professor  Turner  was  moved  by 
F.  P.  Vaughan,  m.e.i.c,  and  seconded  by  G.  E.  Martin, 

A.M.E.I.C. 

On  the  evening  of  Jan.  26th,  the  St.  John  branch 
held  a  very  enjoyable  dance  and  bridge  when  about  100 
engineers  and  their  friends  participated.  A  feature  of 
the  evening  was  a  radio  concert  transmitted  from  the 
private  station  of  F.  P.  Vaughan,  m.e.i.c.  At  the  con- 
clusion of  the  dancing,  refreshments  were  served. 

Visit  to  the  University  of  New  Brunswick  at 
Fredericton,  N.B. 

An  unique  gathering  of  the  St.  John  Branch  took 
place  on  Wednesday,  February  7th,  when  about  thirty 
of  its  members  went  to  Fredericton  via  C.P.R.,  and  held 
a  meeting  in  the  library  of  the  University  of  New  Bruns- 
wick. Through  the  kindness  of  the  U.N.B.  Club  of  Fred- 
ericton, entertainment  was  provided  for  the  party  and 
about  one  hundred  and  twenty-five  were  present  to  listen 
to  the  programme  Dr.  C.  O.  Jones,  chancellor  of  the 
University  and  E.  O.  Turner,  a.m.e.i.c,  professor  of  civil 
engineering  welcomed  the  branch  on  behalf  of  the  faculty 
and  students. 

A.  G.  Tapley,  a.m.e.i.c,  in  replying  to  the  ad- 
dresses of  welcome  expressed  his  appreciation  for  the 
very  cordial  greetings.  He  was  glad  of  the  splendid 
representation  from  St.  John  and  hoped  that  the 
innovation  was  a  step  in  the  right  direction,  and  that  the 
co-operation  between  our  universities  and  practising 
engineers  would  be  beneficial.     He  continued  as  follows: — 

"It  may  be  permissible  for  me  to  address  a  few  remarks,  more 
particularly,  to  the  students  present.  To  them  I  would  say  that  the 
course  of  instruction  which  they  are  undergoing  will  form  the  found- 
ation on  which  will  be  erected  their  professional  reputations.  Having 
so  very  efficient  and  capable  instructors  assures  you  that  this  foundation 
shall  be  well  and  truly  laid. 

"You  will  find  that  your  period  of  study  does  not  terminate  with 
your  graduation,  for  no  matter  which  branch  of  engineering  you  may 
follow,  the  measure  of  your  success  will  depend  upon  a  thorough  knowl- 
edge of  everything  pertaining  to  it,  co-ordinated  with  hard  work. 
In  order  to  have  a  thorough  mastery  of  your  specialty,  you  will  find 
it  necessary  to  study  incessantly,  in  order  to  keep  abreast  of  the  progress 
which  is  being  made  in  all  branches  of  engineering.  Not  only  is  it 
necessary  to  have  a  thorough  knowledge  of  your  own  branch,  but  you 
must  also  have  a  good  working  knowledge  of  the  other  branches. 
Such  knowledge,  combined  with  common  sense,  experience  and  a  capa- 
city for  work,  will  assure  you  of  success.  It  is  well  to  remember  that 
knowledge  did  not  spring  full-armed  from  the  brain  of  a  god,  it  was 
slowly  and  painfully  built  up  by  the  labour  and  suffering  of  men. 

"The  present  generation  of  engineers  have  placed  and  maintained 
the  profession  on  a  very  high  plane,  both  in  peace  and  war.  That  we 
have  been  able  to  attain  our  present  standing,  and  to  accomplish  the 
things  which  we  have,  we  owe  in  no  small  measure  to  our  predecessors, 
for  we  inherited  their  work,  and  safeguarded  ourselves  by  means  to 
which  they  showed  the  path.  So.  too,  shall  you  inherit  from  us,  and 
we  feel  every  assurance  thai  you  will  farther  advance  the  profession 
until  Canadian  engineers  shall  indisputably  rank  as  the  world's  best. 

"Yours,  gentlemen,  is  a  splendid  heritage.  While  the  full  extent 
of  the  natural  resources  of  th's,  your  country,  are  not  known,  in  fact. 
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hardlj  guessed  at,  still    ufficienl  ol  them  have  been  located  to  rank 
tin-  countrj  a   i  the  mosl  fortunate  in  tins  regard  ol  any  in  the 

■ 
"In  the  Republic  to  the  south  ol  ua  industry  is  being  carried  on  at 
Je  as  nevei  before  known.     Likewise  leaimi'  hom  i  he  earth. 

and  using  up,  theii  natural  resources  with  a  prodigality  hitherto  un- 

wn.     In  a  comparativelj  Bhorl  time,  manj  ol  their  natural  resoui 
must  be  depleted,  and  their  progress  sharply  halted.    To  mention  one 
item  alone,  the  l  mud  States,  one  ol  the  largest  oil  producing  count  i 
in  the  world  at  the  presenl  time,  is  importing  one  and  a  half  million 
barrels  <  t  oil  annually.     When  their  own  natural  resources  are  depleted, 
an  intensive  development  of  ours  must  follow. 

"Yours,  gentlemen,  to  perform  your  share  in  this  development, 
and  in  so  doing  to  greatly  enhance  the  prestige  of  your  country,  and  of 
your  profession.  When  you  go  forth  to  the  practice  of  your  profession, 
I  consider  that  I  may  safely  assert  that  nine  out  of  every  ten  executive 
engineers  with  whom  you  may  be  associated  will  prove  to  be  members 
of  The  Engineering  Institute  of  Canada.  This  very  fact  should 
impress  upon  you  the  advisability  of  early  identifying  yourselves  with 
The  Institute." 

Geoffrey  Stead,  m.e.i.c,  the  first  engineering  graduate 
of  the  U.N.B.,  recalled  many  interesting  escapades  of 
the  students  at  the  time  he  attended  college.  He  had 
met  many  engineers  since  that  time  and  could  truthfully 
say  that  the  standard  of  the  U.N.B.,  graduate  was  high 
and  they  need  not  fear  for  the  future  if  they  lived  up  to 
the  principles  and  practices  of  those  who  had  preceded 
them. 

G.  G.  Hare,  m.e.i.c,  city  engineer  of  St.  John,  in 
speaking  on  the  "Duties  of  the  Municipal  Engineer" 
reviewed  the  work  of  the  various  departments  of  civic 
activity  over  which  the  municipal  engineer  had  consider- 
able jurisdiction.  In  order  to  perform  the  duties  in  a 
thorough  manner  it  was  essential  that  he  should  have  a 
broad  engineering  aducation  and  a  knowledge  of  all 
branches  of  science.  Consulting  engineers  should  be 
employed  in  special  cases,  but  it  devolved  upon  the  muni- 
cipal engineer  to  marshal  the  information  gathered  in 
order  to  facilitate  the  work  of  the  consultant.  Mr.  Hare 
then  developed  in  detail  the  work  involved  in  the  prov- 
iding and  maintaining  of  an  adequate  water  supply.  He 
explained  many  of  the  difficulties  encountered  as  well  as 
the  necessity  for  a  continuous  service  in  order  to  satisfy 
the  needs  of  all  the  people. 

Marine  Engineering 

Alexander  Gray,  m.e.i.c,  engineer  in  charge  of  St.  John 
harbour,  spoke  of  the  principles  involved  in  the  science 
of  "Maritime  Engineering".  He  said  that  the  experience 
of  most  harbour  engineers  was  ably  expressed  by  an 
eminent  English  authority-  "the  only  safe  course  for 
the  engineer  to  pursue  in  designing  sea  works  is  for  him 
to  carefully  investigate  the  locality,  and  having  made 
himself  familiar  with  the  characteristics  thereof,  to  adapt 
the  design  to  the  conditions  and  requirements  of  the  case. 
The  ability  of  the  engineer  is  best  tested  by  the  manner 
in  which  he  adapts  the  materials  at  his  command,  and  the 
natural  features  of  the  site,  to  the  particular  circumstances 
of  the  case.  Each  place  has  its  own  definite  character- 
istics, its  peculiar  defects,  and  its  special  advantages. 
There  is  no  uniformity  and  very  little  similarity,  therefore 
each  case  must  be  considered  and  dealt  with  on  its  own 
merits." 

Mr.  Gray  dealt  with  the  treatment  of  harbour  con- 
ditions generally  and  the  details  required  for  efficient 
port  facilities.  The  construction  of  harbour  works  in- 
volved almost  every  branch  of  engineering  and  the  suc- 


cessful harbour  engineer  must  have  a  working  knowledge 
ol  all  branches,  must  be  a  student,  and  must  follow  care- 
fully investigations  into  the  stability  of  various  structures 
and  the  mat  trials  which  he  is  compelled  to  use  in  his 
works. 

Land  Surveying 

G.  G.  Murdoch,  M.e.i.c,  took  as  his  subject  "Land 
Surveying".  After  defining  the  art  of  surveying  and 
explaining  the;  difference  between  it  and  pure  engineering 
Mr.  Murdoch  explained  at  some  length  the  practices 
carried  out  in  land  surveying  in  New  Brunswick  from  its 
earliest  records.  Rough  surveys  in  the  early  settlements 
had  resulted  in  innumerable  errors  and  inaccuracies. 
These  are  perpetuated  to  this  day  and  must  remain  so 
for  all  time.  One  of  the  chief  functions  of  the  successful 
surveyor  of  the  present  day  is  to  re-trace  these  old  sur- 
veys as  originally  made,  no  matter  how  roughly  the  work 
was  done  in  the  beginning.  It  is  not  likely  that  the 
method  of  laying  out  land,  as  adopted  for  the  western 
provinces,  will  ever  be  used  in  New  Brunswick,  but  an 
effort  should  be  made  to  have  transit  lines  run  for  import- 
ant base  lines  instead  of  compass  surveys  at  present  in  use. 

Mr.  Murdoch  then  described  the  methods  used  in 
laying  out  the  original  grants  and  his  experiences  in  re- 
running a  great  many  of  these  lines.  He  pointed  out 
the  necessity  for  locating  the  original  marks  and  showed 
the  meeting  a  sample  of  markings  in  spruce  made  in 
1848  and  found  in  good  condition  recently  Before  closing 
his  very  excellent  paper,  Mr.Murdoch  described  the  meth- 
ods adopted  in  making  the  recent  survey  of  the  city 
of  St.  John,  and  the  difficulties  which  arose  in  finding 
the  correct  boundaries  of  lots  in  many  cases.  He  des- 
cribed in  detail  the  means  employed  to  accurately  measure 
the  base  lines  and  locate  the  buildings  and  other  features. 

Railway  Maintenance  Engineering 

C.  C.  Knby.  m.e.i.c,  district  engineer  for  the  C.P.R., 
read  the  last  paper  of  the  evening  on  "Railway  Mainte- 
nance Engineerinj.".  He  impressed  on  the  students  the 
necessity  of  maintaining  transportation,  for  that,  and 
that  only,  was  the  saleable  article  of  all  railway  companies, 
and  it  was  the  duty  of  the  maintenance  engineer  to 
provide  all  the  facilities  needed  to  allow  the  trains  to 
proceed  at  all  times  without  interruption. 

The  upkeep  of  tracks,  a  simple  problem  when  looked 
at  from  the  outside,  involves  a  great  variety  ol  details. 
New  roadbeds  are  usually  unsatisfactory  and  require 
considerable  work  before  they  can  be  considered  in  good 
shape.  Curves  must  be  re-run,  bad  drainage  conditions 
improved,  super-elevation  reduced,  and  other  innumer- 
able repairs  made  to  keep  traffic  moving  with  a  minimum  of 
interruption  or  inconvenience.  In  addition  to  the  track 
work,  stations,  water  tanks,  coaling  plants,  terminal 
facilities,  engine  houses  and  other  necessary  adjuncts 
must  be  maintained  and  improvements  added,  all  tending 
to  give  interesting  work  for  the  maintenance  engin 

At  the  conclusion  of  the  papers  considerable  discussion 
took  place  in  which  the  student  engineers  took  part.  A 
vote  of  thankstothespeakerswas  moved  by  Professor  A.  F. 
Baird,  a. m.e.i.c,  and  seconded  by  C.  McN.  Steeves, 
m.e.i.c,  H.  W.  Fairlie,  a.m.e.i.c,  of  the  Montreal 
Branch,  R.  H.  Cushing,  m.e.i.c,  and  H.  F.  Bennett, 
A.m.e.i.c,  briefly  addressed  the  meeting.    The  ladies  of 
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the  faculty  and  the  University  of  New  Brunswick  Club 
of  Fredericton  served  refreshments  at  the  close  of  the 
meeting. 

The  St.  John  members  returned  to  the  city  on 
Thursday  morning  thoroughly  satisfied  with  the  success 
of  the  gathering.  The  committee  in  charge  of  the  arran- 
gements consisted  of  F.G.  Goodspeed,  m.e.i. c.F.P.  Vaugh- 
an,  m.e.i. c,  C.  McN.  Steeves,  m.e.i.c,  H.  F.  Morrisey, 
A. m.e.i. c,  and  C.  S.  Bennett,  jr.E.i.c,  to  whom  the 
branch  is  indebted  for  their  labours. 

Montreal  Branch 

E.  A.  Ryan,  A. M.E.I.C,  Secretory-Treasurer. 

The  Montreal  Branch  started  the  new  year  with  a 
meeting  of  its  Executive  Committee  held  on  the  2nd  of 
January,  at  which  were  invited  the  retiring  members  of 
the  committee  in  addition  to  the  newly  elected  members 
for  the  current  year.  E.  A.  Ryan,  a.m.e.i.c,  was  re- 
elected secretary-treasurer  for  the  year  1923.  Various 
routine  matters  were  attended  to,  namely:  the  appoint- 
ment of  a  Reception  Committee,  Papers  and  Meetings 
Committee,  Examining  Committee,  etc. 

One  of  the  members  gave  it  as  his  opinion  that  the 
branch  should  take  a  more  active  part  in  public  matters, 
particularly  those  having  to  do  with  engineering  or  allied 
works,  and  thus  fulfill  one  of  the  objects  of  The  Institute 
i.e.:  "To  enhance  the  usefulness  of  the  profession  to  the 
public."  This  suggestion  met  with  the  approval  of  all 
those  present. 

Concrete  Making 

The  first  meeting  of  the  winter  session  of  the  branch 
took  place  on  January  8th,  when  the  combined  meeting 
of  the  Society  of  Chemical  Industry  and  The  Engineering 
Institute  of  Canada  was  held.  A  noted  authority  on 
"Scientific  Methods  of  Making  Concrete"  in  the  person 
of  Doctor  Duff  A.  Abrams,  m.e.i.c,  was  the  lecturer. 
Doctor  Abrams  is  in  charge  of  the  Structural  Materials 
Research  Laboratory  of  the  Lewis  Institute,  Chicago, 
and  he  has  carried  out  numerous  investigations  for  the 
Portland  Cement  Association  in  the  past  few  years,  on 
cement  and  its  uses.  He  showed  numerous  slides  of  the 
laboratory,  methods  of  testing,  etc.,  and  he  outlined  in  a 
general  way  the  more  important  results  of  the  investiga- 
tions he  had  made.  He  made  known  to  The  Institute 
that  the  Lewis  Institute  is  willing  to  forward  to  any  of 
our  members  pamphlets  describing  the  investigations, 
upon  request.  Any  of  the  members  desiring  to  avail 
themselves  of  this  opportunity  should  communicate  with 
the  secretary-treasurer. 

Railway  Electrification 

A.  L.  Mudge,  a.m.e.i.c,  of  Toronto,  was  the  lecturer 
on  the  15th  of  January,  when  he  read  a  paper  entitled: 
"Notes  on  a  trip  over  electrified  sections  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway".  His  paper  was  very 
interesting,  and  he  quoted  numerous  instances  where 
popular  impressions,  concerning  the  economy  of  electrified 
railways,  were  in  error.  He  showed  how  two  divisions 
of  the  Milwaukee  Road  had  been  electrically  operated 
since  1916  with  very  satisfactory  results,  and  stated  that 
generally    where    traffic    conditions    were    most    severe, 


electrification  made  its  best  showing.  The  electric  loco- 
motives run  with  less  frequent  inspection,  less  train 
detentions,  both  in  number  and  total  time  and  lower  cost 
of  maintenance  and  repairs  per  unit  of  traffic  handled 
than  obtain  under  steam  locomotive  operation.  Mr. 
Mudge 's  paper  is  published  in  full  in  this  issue  of  The 
Journal. 

Gas  and  Electric  Meters 

Another  very  interesting  paper  was  that  read  before 
the  Branch  on  January  25th  by  E.  J.  Turley,  a.m.e.i.c, 
entitled  "Gas  and  Electric  Meters".  Mr.  Turley  outlined 
the  development  of  gas  meters  from  the  time  in  which 
gas  was  sold  in  England  on  a  flat  rate  and  consumers 
were  allowed  its  use  for  lighting  at  certain  hours  in  the 
evening  only,  the  meter  being  a  human  one  in  the  person 
of  an  employee  of  the  Company  who  made  the  rounds 
of  the  consumers  and  tapped  on  the  windows  when  it 
was  time  that  the  lights  should  be  extinguished.  Mr. 
Turley  pointed  out  that  the  gas  meter  is  one  of  the 
simplest  and  most  accurate  recording  instruments  in  use 
to-day,  although  it  is  very  much  maligned  for  overcharging. 
Speaking  of  meter  tests  Mr.  Turley  said:  "The  number 
of  gas  meters  for  which  customers  required  government 
tests  during  the  year  1922  was  90;  38  of  these  were  found 
correct,  45  had  errors  ranging  from  four  to  seven  per 
cent,  fast;  five  were  over  three  per  cent,  slow;  and  four 
were  found  to  be  standing."  With  reference  to  electric 
meters  he  also  gave  the  following  information  concerning 
the  results  of  his  experience  "As  in  the  gas  meter,  the 
biggest  percentage  of  complaints  are  due  to  the  customers 
themselves  rather  than  the  meters,  and  out  of  30,000 
electric  meters  tested  in  1922,  only  84  were  found  running 
fast  or  overcharging  a  customer,  and  the  total  amount 
of  their  overcharge  was  not  sufficient  to  pay  the  Govern- 
ment charge  of  60  cents  a  meter  for  making  the  tests." 

Radio  Use  for  Forest  Fire  Patrols 

Through  the  courtesy  of  the  Department  of  National 
Defense,  Major  W.  A.  Steel,  M.C.,  of  the  Roval  Canadian 
Signalling  Corps,  Ottawa,  read  a  paper  of  timelv  interest 
on  the  employment  of  radio  telegraphy  and  ielephonv 
in  connection  with  forest  fire  patrols.  Major  Steel  out- 
lined the  work  of  his  department  in  the  province  of 
Alberta  last  year  in  the  development  of  airplanes  equipped 
with  apparatus  for  quickly  communicating  with  the  Base 
the  news  of  the  start  of  a  forest  fire.  These  airplanes 
had  during  the  three  summer  months  covered  a  total  of 
90,000  miles  and  made  300  flights.  As  a  result  of  their 
studies  of  conditions  from  the  air,  these  flights  had  proved 
90  per  cent  effective.  That  is  during  90  per  cent  of  the 
time  the  machines  were  in  the  air,  they  were  able  to  make 
radio  reports  every  15  minutes  to  the  ground  stations. 

As  a  result  it  had  been  found  that  the  Alberta  forest 
reserves  had  suffered  very  little  from  forest  fires,  while 
the  nearby  British  Columbia  forest  reserves  had  suffered 
fire  losses  to  the  extent  of  millions  of  dollars.  Major 
Steel  said  experience  showed  that  if  a  forest  fire  was  not 
discovered  and  dealt  with  within  two  hours  of  its  start, 
it  was  invariably  beyond  human  control.  It  was  by  the 
immediate  discovery  and  prompt  attack  through  aircraft 
and  radio  that  these  losses  had  been  prevented,  they 
being  able  to  send  exact  and  speedy  information  as  to 
the  location  of  any  incipient  fire. 
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So  successful  had  these  experiences  proven,  said 
Major  Sicd.  that  British  Columbia,  Ontario,  Quebec, 
and  all  the  Canadian  forest  provinces  had  asked  the 
government  to  undertake  similar  protective  work  for 
them  next  year. 

Executive  Committee  Meeting 

The  second  meeting  of  the  Executive  Committee 
took  place  on  February  2nd,  1923.  At  this  meeting 
announcement  was  made  of  the  appointment  of  the 
Papers  and  Meetings  Committee  for  1923  as  follows: 

Chairman H.  W.  Fairlie 

Vice-Chairman P.  S.  Gregory 

Civil  Section 

Electrical  Section   C.  V.  Christie,  A.M.E.I.C,  Chairman 

Mechanical  Section J.  S.  Cameron,  A.M.E.I.C,  Chairman 

Railway  Section A.  Crumpton,  M.E.I.C,  Chairman 

Industrial  Section G.  P.  Cole,  M.E.I.C,  Chairman 

Marine  Section I.  J.  Tait,  A.M.E.I.C,  Chairman. 

Following  the  decision  taken  at  the  first  meeting  of 
this  committee  it  was  decided  to  make  an  investigation 
into  the  coal  situation  as  applying  in  this  district.  For 
this  purpose  it  was  decided  to  form  a  special  committee 
in  accordance  with  the  following  resolution  adopted  and 
read  before  the  branch  "The  Montreal  Branch  of  The 
Engineering  Institute  of  Canada  having  viewed  with 
concern  the  increasing  difficulties  attendant  upon  the 
procuring  and  distribution  of  suitable  fuels  for  domestic 
and  other  purposes  so  necessary  to  the  conditions  of 
life  in  this  territory,  authorize  the  Executive  Committee 
to  take  immediate  steps  to  appoint  a  committee  to  be 
known  as  'The  Fuel  Investigation  Committee".  It  shall 
be  their  duty  to  study  and  report  on  this  question.  The 
committee  shall  be  charged  with  the  duty  of  diligently 
securing  by  the  means  in  its  power  all  information  relating 
to  the  various  classes  of  fuel  available  and  means  and 
methods  best  suited  for  their  utilization  and  generally 
such  other  matters  relative  to  the  subject  to  which  its 
researches  may  lead  after  due  investigation.  It  shall 
present  its  conclusions  in  the  form  of  a  report  for  the 
benefit  of  this  branch  and  the  public  generally." 

It  was  also  pointed  out  that  owing  to  the  expected 
decrease  in  revenue  of  the  branch  occasioned  by  the 
diminution  of  the  percentage  of  the  members'  fees  returned 
by  headquarters,  it  would  be  necessary  to  exercise  great 
care  in  the  running  of  the  branch  in  order  to  live  within 
its  income.  Suggestions  were  made  for  decreasing  the 
expenditures,  one  of  them  being  that  the  weekly  post 
card  notices  of  meetings  be  discontinued  and  replaced 
by  some  other  less  costly  means  of  notice  to  the  members. 
Objections  were  raised  to  this  and  the  committee  would 
appreciate  an  expression  of  opinion  from  some  of  the 
members  of  the  branch  concerning  this  matter.  These 
communications  should  be  addressed  to  the  secretary. 

On  February  12th.  a  most  interesting  lecture  and 
demonstration  of  Loud  Speakers  and  Public  Address 
Systems  was  given  by  H.  J.  Vennes,  transmission  engineer, 
The  Northern  Electric  Company,  Limited  before  the 
branch.  After  describing  the  principles  of  loud  speakers, 
Mr.  Vennes  illustrated  his  talk  with  lantern  slides,  show- 
ing all  details  connected  with  the  equipment,  and  showed 
many  interesting  views  of  practical  application  of  loud 
speakers  in  connection  with  large  outdoor  meetings  in  the 
United  States. 


Calgary  Branch 

J.  A.  Spreckley,  A.M.E.I.C,  Secretary. 
Floyd  K.  Beach,  A.M.E.I.C,  Branch  News  Editor. 

January  15th  was  made  the  occasion  of  Ladie-" 
Night  and  a  very  largely  attended  meeting  gathered  in 
the  assembly  hall"  of  the  Institute  of  Technology  to  hear 
a  brief  address  on  the  National  Parks  by  Major  C.  J. 
Child,  A.M.E.I.C,  and  to  see  a  collection  of  slides  showing 
the  beauties  of  the  parks  and  two  films,  "The  Ascent  of 
Mount  Assiniboine"  and  "Banff  in  Winter".  All  the 
views,  and  especially  "The  Ascent  of  Mount  Assiniboine" 
were  greatly  enjoyed,  and  at  the  conclusion  refreshments 
were  served. 

Major  Child  in  his  address  pointed  out  the  inception 
of  the  National  Park  idea,  arising  first  from  the  desire  to 
mark  and  perpetuate  monuments  of  Canadian  history, 
such,  for  example,  as  the  Heights  of  Abraham,  and  later, 
to  make  available  to  the  people  of  Canada  the  beauties 
of  our  mountains.  The  parks  are  administered  as  a 
branch  under  the  Department  of  the  Interior,  and  at  the 
more  important  ones  a  staff  is  maintained  for  the  purpose 
of  keeping  up  roads,  game  protection,  forest  preservation 
and  similar  duties.  The  parks  are  timber  and  game 
preserves.  No  timber  outside  of  certain  leases  that  ante- 
date the  formation  of  the  park  may  be  cut  with  the  ex- 
ception of  dead  trees.  No  firearms  may  be  carried 
except  under  seal,  and  the  possession  of  dogs  and  cats 
may  be  prohibited  if  they  are  found  molesting  game. 
As  a  result  the  wild  animals  are  very  tame  and  their  fear- 
less presence  adds  to  the  charms  of  the  mountain  scenery. 

The  Rocky  Mountains  Park,  of  which  Banff  is  the 
central  point,  was  set  aside  in  1885,  following  the  dis- 
covery of  a  cave  and  hot  sulphur  springs.  These  springs 
are  a  great  attraction  in  themselves,  and  last  year  50,000 
bathers  took  advantage  of  the  baths  that  have  been  pro- 
vided. 

A  little  study  of  the  geology  of  this  region  indicates 
that  at  one  time  there  was  a  great  inland  sea  lying  to  the 
east  of  the  Selkirk  mountains.  Later  an  upheaval 
caused  a  slip  in  the  earth's  crust  and  laid  folds  of  earlier 
formation  over  strata  of  later  formation.  The  nature 
of  the  slip  accounts  for  the  general  topography,  with  fair- 
ly gentle  slopes  arising  eastward,  and  cliffs  falling  from 
their  eastern  edges.  This  park  was  increased  in  size  in 
1901  to  some  2,750  square  miles.  It  extends  from 
Kananaskis  lakes  on  the  south  to  the  Clearwater  river 
at  the  north  and  from  the  continental  divide  eastward 
to  include  the  mountain  region. 

Public  utilities  are  owned  and  maintained  by  the 
government.  Water  supply  for  Banff  is  drawn  from 
Forty-mile  creek,  sewers  have  been  constructed;  electric 
light  is  purchased  from  Bankhead  and  distributed  by  the 
government.  Roads  are  built  and  maintained  at  some 
expense  and  next  year  it  will  be  possible  to  motor  through 
to  Windermere.  The  roads  are  mainly  a  gravel  surface 
and  in  many  cases  are  oiled.  It  has  been  found  that  too 
much  gravel  is  not  desirable,  the  surface  rolling  up  in 
waves,  and  a  ten-inch  thickness  seems  to  be  the  desirable 
limit.  Crushed  rock  from  the  talus  of  Mount  Rundle 
has  also  been  used.  Owing  to  the  fact  that  its  use  was 
started  as  an  unemployment  measure  the  cost  was  higher 
than  it  would  otherwise  have  been,  making  the  finished 
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surface  cost  about  75  cents  per  square  yard.  Gravel 
roads  cost  about  $2,500  per  mile,  and  for  a  sixteen-foot 
roadway.  This  runs  to  about  the  same  figure  per  square 
yard.  Where  oiling  is  done,  an  asphaltic  oil  is  used,  a 
40  per  cent  oil  being  used  in  the  country  and  60  per  cent 
in  town.  From  }£  to  H>  gallon  of  oil  per  square  yard  is 
used.  In  town,  a  coarse  sand  dressing  is  spread  after 
oiling,  but  this  is  too  expensive  a  process  for  country 
roads,  and  the  lighter  oil  is  used  in  absence  of  a  sand 
dressing. 

G.  W.  Craig,  m.e.i.c,  in  moving  a  vote  of  thanks  for 
a  most  pleasing  evening,  paid  a  high  tribute  to  Major 
Child  and  to  his  father,  the  first  city  engineer  of  Calgary. 
L.  F.  Fyles,  a.m.e.i.c,  seconded  the  vote  of  thanks,  and 
expressed  the  appreciation  of  the  gathering  to  J.  H.  Ross, 
a.m.e.i.c,  for  the  courtesy  extended  in  the  use  of  the 
assembly  hall  and  moving  picture  machine. 

The  Aeroplane 

On  January  29th  last  Major  G.  M.  Croil,  d.f.c, 
commanding  the  High  River  Air  Station  of  the  Depart- 
ment of  National  Defence,  addressed  a  large  gathering 
of  the  Calgary  Branch  and  guests  on  "The  Aeroplane". 
The  speaker  very  clearly  outlined  the  principles  of  flight, 
and  illustrated  their  application  to  various  types  of  planes 
by  lantern  slides.  He  touched  on  the  work  being  done 
in  Alberta  by  the  High  River  air  station  in  forest  fire 
prevention,  and  in  making  reconnaissance  for  various 
other  government  departments,  some  of  which  are  prov- 
ing of  great  value,  owing  to  the  facility  afforded  in  reach- 
ing out  the  way  places  and  obtaining  a  comprehensive 
outlook  over  large  areas.  He  gave  also  a  very  vivid 
account  of  several  thrilling  experiences  that  have  over- 
taken some  of  the  patrols,  and  showed  a  number  of 
pictures  taken  from  the  air  in  the  mountains. 

W.  B.  Hutcheson,  a.m.e.i.c,  an  old  Air  Force  officer, 
in  moving  a  vote  of  thanks  paid  tribute  to  the  valued 
work  done  for  the  Irrigation  office  by  Major  Croil's 
staff.  W.  St.  J.  Miller,  a.m.e.i.c,  another  veteran  of 
the  Air  Force,  seconded  the  vote  of  thanks. 

On  February  12th,  a  largely  attended  meeting 
listened  attentively  to  two  carefully  prepared  addresses 
on  irrigation. 

Irrigation  in  Alberta  and  Saskatchewan. 

V.  Meek,  a.m.e.i.c,  acting  commissioner  of  irrig- 
ation, spoke  very  able  on  the  extent  of  present  and  pro- 
posed irrigated  lands  in  Alberta  and  Saskatchewan,  the 
problems  of  colonization  of  irrigated  lands,  and  the  pro- 
bable future  of  the  country  when  all  iirigated  tracts  are 
fully  utilized.  In  outlining  proposals  for  the  development 
of  further  use  of  water  he  paid  a  very  high  compliment 
to  Wm.  Pearce,  m.e.i.c,  for  his  faith  and  foresight,  which 
have  been  of  greater  influence  in  furthering  development 
than  that  of  any  other  one  man  in  Alberta.  Following 
this  paper  there  was  a  very  active  discussion  by  a  large 
number  of  members  during  which  a  number  of  points  made 
by  the  speaker  were  further  emphasized. 

Maintenance  and  Operation  of  an  Irrigation  Scheme. 

R.  S.  Stockton,  m.e.i.c,  superintendent  of  operation 
and  maintenance  for  the  C.P.R.,  department  of  natural 
resources  at  Strathmore,  then  presented  a  carefully 
prepared  paper  covering  the  engineering  problems  of 
maintenance  and  operation  of  a  large  irrigation  scheme. 


His  information  was  very  practical  and  of  value  as  a 
record  of  achievement.  In  spite  of  the  late  hour,  a  vi- 
gorous discussion  followed,  in  which  G.  W.  Craig,  m.e.i.c, 
presented  an  interesting  account  of  the  life  of  the  wood- 
stave  pipe  line  supplying  Calgary  with  domestic  water. 
In  conclusion  A.  S.  Dawson,  m.e.i.c,  moved  a  note  of 
thanks  to  the  speakers,  remarking  that  Mr.  Stockton 
had  done  a  great  service  to  the  branch,  as  he  had  pre- 
sented many  valuable  contributions  to  the  art  of  main- 
tenance, which  had  never  been  included  in  his  official 
reports.  D.  W.  Hays,  m.e.i.c,  in  seconding  the  vote  of 
thanks  paid  tribute  to  the  work  done  by  the  federal 
government  in  investigating  water  resources  and  their 
possible  use. 

Lethbridge  Branch 

G.  S.  Brown,  A.M.E.I.C,  Secretary-Treasurer. 

On  Saturday  January  27th,  W.  S.  Ball,  city  solicitor 
of  Lethbridge,  addressed  the  members  of  the  Branch  on 
"Law  as  applied  to  Contracts."  In  the  absence  of 
C.  M.  Arnold,  m.e.i.c,  the  chair  was  occupied  by  Major 
H.  B.  Muckleton,  m.e.i  c,  chief  engineer  of  the  Leth- 
bridge Northern  Irrigation  District,  who  introduced  the 
speaker  and  expressed  pleasure  in  having  a  member  of  a 
sister  profession  address  the  Branch. 

Mr.  Ball,  in  opening  his  address,  paid  high  tribute 
to  the  engineering  profession,  and  stated  that  it  was  a 
great  privilege  to  address  a  body  of  engineers,  and  en- 
larged upon  the  work  the  engineer  is  doing  on  railroad, 
irrigation,  road-building,  etc.,  in  this  part  of  the  country 
alone.  The  speaker,  whose  position  has  brought  him  in 
contact  with  the  engineer,  architect  and  contractor,  made 
his  subject  very  interesting  and  a  lengthy  discussion  took 
place.  Many  questions  were  asked  the  speaker  who  took 
great  pleasure  in  explaining  all  doubtful  matters. 

The  address  was  preceeded  by  a  dinner  and  social 
time,  during  which  violin  and  vocal  solos  were  rendered. 
A  vote  of  thanks  to  the  speaker  was  moved  and  the  meet- 
ing was  adjourned  with  the  singing  of  the  National 
Anthem. 

This  was  the  first  meeting  held  by  the  Branch 
during  January  owing  to  the  meeting  of  the  Professional 
Engineers  of  Alberta  held  in  Lethbridge  on  January  6th, 
when  eighty  members  were  in  attendance. 

Visit  to  No.  6  Gait  Mines 

On  Saturday  February  10th,  a  visit  to  the  No.  6, 
Gait  mines  was  arranged  and  about  thirty-five  members 
of  the  Branch  were  shown  over  the  mine,  power  plant, 
tipple,  screening  plant,  etc.,  also  a  trip  into  the  workings 
was  made.  The  party  returned  to  the  Y.M.C.A.,  at 
6.30  p.m.,  where  dinner  was  served,  after  which  solos 
were  rendered  and  chorus  singing  greatly  enjoyed.  The 
Lethbridge  Branch  orchestra  made  its  first  appearance 
at  this  meeting.  The  orchestra  is  made  up  of  members 
of  the  branch  and  their  selections  were  greatly  appreciated. 

Mr.  W.  Meldrum,  Assistant  Engineer,  of  No.  6. 
Gait  mines,  addressed  the  branch  on  "Coal  Mining". 
This  proved  to  be  very  interesting,  and  much  discussion 
took  place.  A  vote  of  thanks  to  the  speaker,  mining 
members,  and  to  those  who  had  assisted  in  making  (he 
trip  to  the  mines  so  interesting  was  moved  by  Major 
Muckleston  m.e.i.c  and  seconded  by  Mr.  Arnold. 
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Toronto  Branch 

0.  M.  Falls,  A.M.E.I.C,  Secretary-Treasurer. 

During  the  past  month  there  have  been  four  regular 
meetings  of  the  branch  and  it  is  a  very  conservative  state- 
ment to  say  that  those  who  attended  these  meetings 
benefited  greatly  in  the  acquirement  of  knowledge  and 
interchange  of  ideas.  The  executive  of  the  branch  pro- 
mises an  interesting  and  varied  programme  for  the  re- 
mainder of  the  session  and  trusts  that  the  membership 
will  more  fully  avail  themselves  of  the  opportunity  of 
hearing  the  splendid  speakers  who  have  at  some  sacrifice 
of  time  and  energy  consented  to  address  the  branch. 

The  regular  weekly  meeting  of  January  18th  was  to 
have  been  addressed  by  Arthur  Crumpton,  M.E.I. C,  chief 
valuation  engineer  of  the  Grand  Trunk  Railway  but  an 
unexpected  engagement  necessitated  its  cancellation  for  that 
evening.  Mr.  Crumpton,  however,  has  consented  to  address 
the  branch  later  in  the  session  and  it  is  now  expected  that 
satisfactory  arrangements  will  be  made  for  March  8th. 

Another  regrettable  change  in  the  programme  this 
month  was  the  cancellation  of  the  meeting  called  for 
January  25th  owing  to  the  illness  of  His  Honour,  Mr. 
Justice  Riddell,  who  was  to  have  addressed  the  branch 
on  "The  Giving  of  Expert  Evidence".  The  executive  is 
pleased  to  report  however  that  His  Honour  has  kindly 
consented  to  deliver  this  address  to  the  branch  at  the 
beginning  of  the  Fall  session. 

Report  of  Branch  Committee  on  Fees. 

The  meeting  of  January  18th  was  devoted  to  a  dis- 
cussion of  the  report  of  the  committee  of  the  branch 
appointed  some  two  years  ago  to  investigate  the  question 
of  fees,  under  the  chairmanship  of  Frank  Barber,  M.E.I. C. 
Before  calling  upon  Mr.  Barber  to  introduce  this  report, 
the  chairman  announced  that  representatives  of  the  Town 
Planning  Institute  of  Canada  were  present  and  had  re- 
quested an  opportunity  to  present  the  claims  of  their 
society  to  the  branch  membership.  The  importance  of 
this  subject,  together  with  the  aims  of  the  Town  Planning 
Institute,  were  then  very  clearly  presented  by  three  of 
its  ablest  sponsors,  Messrs.  T.  D.  leMay,  J.  P.  Hynes, 
a.m.e.i.c,  and  A.  E.  K.  Bunnell,  a.m.e.i.c. 

Mr.  Barber  then  read  his  report  carefully  explaining 
the  purpose  and  application  of  the  schedule  of  fees  for 
consulting  engineers.  Charges  were  divided  into  four 
classes,  namely,  a  per  diem  rate,  a  predetermined  fixed 
fee,  a  percentage  on  the  cost  of  the  work,  or  reimbursement 
and  a  percentage  on  the  cost  of  the  work.  Appended  to 
the  report  were  a  series  of  general  provisions  advising 
uniform  procedure  in  various  matters  affected  by  the  sche- 
dule. 

A  very  lengthy  discussion  followed  the  presentation 
of  the  report,  during  which  various  suggested  revisions 
to  the  report  were  offered  by  the  following  members; 
P.  H.  Mitchell,  m.e.i.c,  F.  G.  Engholm,  a.m.e.i.c,  A.  H. 
Harkness,  m.e.i.c,  A.  E.  K.  Bunnell,  a.m.e.i.c,  H.  J. 
Lamb,  m.e.i.c,  H.  A.  Goldman,  a.m.e.i.c,  R.  O.  Wynne- 
Roberts,  m.e.i.c,  and  C.  R.  Young,  m.e.i.c  On  the 
motion  of  Messrs.  Engholm  and  Young  the  report  was 
then  referred  back  to  the  committee  to  deal  with  the 
suggested  revisions  and  report  back  to  the  branch  before 
the  end  of  the  present  session. 


Open   Meeting,  February  1st. 

The  first  open  meeting  of  the  session  was  held  on 
February  1st,  in  the  Mining  building  of  the  University 
of  Toronto  when  Professor  I  I.E.  T.  Haultain,  M.E.I.C,  of  the 
department  of  mining,  University  of  Toronto,  favoured 
the  branch  with  the  presentation  of  two  very  interesting 
and  instructive  subjects.  His  addresses  were  preceded 
by  the  report  of  the  branch  Committee  on  the  Revision 
of  the  Toronto  Building  By-laws,  submitted  by  the  chair- 
man, J.  M.  Oxley,  M.E.I.C.  Before  calling  on  Professor 
Haultain,  the  chairman  of  the  branch  welcomed  to  the 
meeting  Walter  J.  Francis,  m.e.i.c,  one  of  the  vice- 
presidents  of  The  Institute,  who  spoke  briefly  in  acknowl- 
edgment of  the  welcome. 

Professor  Haultain  prefaced  his  address  by  showing 
three  moving  picture  films  illustrating  the  "Analysis  of 
Ball  Paths  in  Tube  Mills  by  High  Speed  Photography" 
As  the  films  proceeded  Professor  Haultain  explained  the 
various  points  and  very  cleverly  brought  out  the  remark- 
able difference  between  what  the  mathematical  assump- 
tions, as  worked  out  by  Professor  Davis,  would  indicated 
these  ball  paths  would  take  compared  with  what  occurred 
in  actual  practice. 

Professor  Haultain  then  delivered  a  forty-minute 
talk,  or  sermon  as  he  chose  to  call  it,  entitled  "Some 
Recent  Psychology",  taking  as  his  texts  the  23rd  Chapter 
of  Proverbs  and  the  seventh  verse:  "As  a  man  thinketh 
in  his  heart  so  is  he",  and  Sir  J.  M.  Barrie's  inaugural 
address  as  rector  of  St.  Andrews  University,  Scotland, 
entitled  "Courage".  He  very  cleverly  brought  out  the 
relationship  between  Barrie  and  McConachie  and  from 
that  worked  out  many  practical  illustrations  of  what  has 
been  described  as  the  subconscious  personality.  The 
address  was  delivered  in  Professor  Haultain's  own  inimit- 
able way  and  an  interesting  discussion  took  place. 

Rainfall  and  Its  Measurement. 

At  the  meeting  of  February  8th,  Sir  Frederick 
Stupart,  director  of  the  Meteorological  Service,  delivered 
an  informing  address  on  the  subject  of  "Rainfall  and  Its 
Measurement."  In  introducing  the  subject  Sir  Fred- 
erick briefly  reviewed  the  growth  of  the  Meteorological 
Service  in  Canada  from  its  inception  in  the  early  seventies 
up  to  the  present;  during  which  time  some  80(3  recording 
stations  have  been  established  throughout  Canada.  The 
construction  of  the  various  types  of  rain  gauges  was  des- 
cribed and  their  accuracies  compared  with  the  English 
Snowdown  gauge. 

A  theoretical  explanation  as  to  the  cause  of  rain  was 
set  forth  by  the  speaker  as  follows:  The  capacity  of  the 
air  to  hold  moisture,  as  vapour,  varies  with  the  temper- 
ature and  as  the  air  in  the  low  pressure  area  rises  it  cools 
through  expansion  and  when  its  temperature  passes  the 
dewpoint  rain  commences  to  fall.  The  three  main  factors 
controlling  rainfall  the  lecturer  pointed  out  were  the 
presence  of  moisture  in  the  atmosphere,  a  movement  of 
area  of  low  pressures,  and  topography.  He  then  very 
cleverly  applied  these  factors  to  explain  the  variation 
in  the  annual  rainfall  throughout  Canada. 

As  regards  the  moderating  of  the  climate  in  Canada 
the  speaker  asserted  his  opinion  that  there  had  been  no 
general  trend  in  that  direction.  The  winters  of  the  80's 
he  pointed  out  had  been  the  coldest,  but  records  also  show- 
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id  that  the  winters  of  the  40's  had  been  the  mildest.  Sir 
Frederick  in  conclusion  recommended  all  interested  in 
:his  phase  of  the  subject  to  read  the  book  entitled  "Climat- 
c  Changes"  by  Huntington. 

G.  W.  Winckler,  m.e.i.c.,  introduced  the  discussion 
3y  reference  to  an  entry  in  his  diary  some  thirty-seven 
fears  ago  recording  a  visit  to  the  village  of  Cherra  Ponnge 
n  Eastern  Assam,  India,  where  the  record  rainfall  of 
some  700  inches  per  annum  is  recorded.  R.  O.  Wynne- 
Roberts,  m.e.i.c,  related  some  interesting  experiences 
ivith  respect  to  rainfall  in  the  vicinity  of  Cape  Town, 
south  Africa.  He  also  quoted  a  number  of  useful  form- 
jlae  derived  by  himself  applying  to  rainfall  intensity  in 
:he  vicinity  of  Toronto.  In  concluding  a  hearty  vote  of 
:hanks  to  Sir  Frederick  Stupart  for  his  most  interesting 
md  instructive  address,  the  speakers  expressed  deep 
ippreciation  of  the  many  services  which  Sir  Frederick 
ind  his  staff  have  always  so  generously  extended  to  the 
nembers  of  the  engineering  profession. 

Radials 

Henry  K.  Wicksteed,  m.e.i.c,  formerly  chief  location 
mgineer  for  the  Canadian  Northern  Railway,  delivered, 
it  the  regular  meeting  on  February  15th,  an  address  of 
absorbing  interest  to  the  members  of  the  branch  on  the 
subject  of  "Radials",  with  special  reference  to  the  Toronto 
situation.  Mr.  Wicksteed's  fifty  years  of  experience  in 
■ailway  engineering  were  reflected  throughout  the  whole 
)f  his  discourse  and  his  paper  was  replete  with  interesting 
ietails  proving  deep  study  and  careful  consideration. 

Before  entering  the  main  subject  Mr.  Wicksteed 
ventured  the  opinion  that  engineers  should  devote  more 
:ime  to  the  discussion  of  the  human  rather  than  the 
entirely  technical  problems  with  which  they  are  daily 
:aced.  A  careful  analysis  of  cost  of  rail  transportation 
vas  presented  by  Mr.  Wicksteed  and  the  advantages  of 
luplication  of  tracks  rather  than  parallel  separate  con- 
struction clearly  established.  Electrification  was  then 
examined  and  its  advantages  weighed  to  determine  under 
vhat  condition  its  adoption  is  economical. 

The  speaker  after  presenting  a  brief  resume  of  the 
nain  Canadian  Railways  sketched  the  history  of  the  vari- 
>us  steam  roads  built  into  the  city  of  Toronto.  These 
ncluded  the  Northern  Railway,  the  Toronto  Branch  of 
:he  Great  Western,  and  the  Grand  Trunk  from  Montreal ; 
is  well  as  the  following  radial  lines,  the  Toronto  and 
^ipissing,  the  Grey  and  Bruce  and  the  Credit  Valley 
Railroad.  With  reference  to  the  local  situation  Mr. 
Wicksteed  strongly  opposed  the  building  of  more  railways 
tlong  the  waterfront,  but  rather  owing  to  the  movement 
>f  population  urged  the  diversion  of  all  possible  traffic  to 
he  North  Toronto  station,  which  he  claimed  was  more 
entral  and  more  economical  for  all  the  railways.  To- 
onto  he  considered  should  look  after  its  own  internal 
raffic  before  entering  the  field  of  external  suburban 
raffic. 

Before  introducing  the  discussion  on  the  subject  the 
hairman  called  upon  G.  A.  Mountain,  m.e.i.c,  chief 
Dgineer  of  the  Board  of  Railway  Commissioners  for 
Canada  and  a  past-president  of  The  Institute  who  spoke 
>riefly  in  responscto  the  welcome  of  the  Toronto  Branch, 
n  the  discussion  which  ensued  relative  to  this  paper  the 
allowing  members  took  part,    -  W.  G.  Chace,  m.e.i.c, 


E.  W.  Oliver,  m.e.i.c,  A.  L.  Mudge,  a.m.e.i.c,  A.  C. 
Oxley,  a.m.e.i.c,  Norman  D.  Wilson,  a.m.e.i.c,  A.  E.  K. 
Bunnell,  a.m.e.i.c 

The  following  meetings  have  been  arranged  for  the 
remainder  of  the  session: 

February  22nd  — Toronto  Branch  is  invited  to  attend  the  meeting 
of  the  Canadian  -Section  of  the  American  Water- 
works Association  to  be  held  at  Carls-Rite  hotel 

March  1st  — "Notes  on  Electrification  of  the  Chicago-Mail 
waukee  and  St.  Paul  Railway",  by  Arthur  L 
Mudge,  a.m.e.i.c. 

March  8th  — "Railway  Valuation",  by  Arthur  Crumpton. 
M.E.I.C. 

March  15th      — Annual  meeting. 

Peterborough  Branch 

R.   C.   Flitton,  A.M.E.I.C,   Secretary. 

The  Chemistry  of  Insulating  Varnish. 

On  January  28th,  George  S.  Parlour,  materials 
engineer  for  the  Canadian  General  Electric  Company, 
Limited,  Peterborough,  presented  a  paper  entitled  "The 
Chemistry  of  the  Insulating  Varnishes".  This  paper 
first  pointed  out  the  importance  of  insulating  varnishes 
in  the  world  to-day  and  then  went  on  to  classify  them. 
Distinction  was  made  between  air-drying  varnishes  and 
baking  varnishes  and  the  main  classification  was  made  as 
to  their  composition.  The  paper  pointed  out  the  differ- 
ence between  a  spirit  varnish  and  oleo-resinous  varnish 
and  a  synthetic  resin  varnish  and  later  went  on  to  give  in 
some  detail,  the  descriptions  of  the  different  materials  used 
in  the  manufacture  of  each  class  and  also  described  the 
manufacturing  process  for  each  in  detail. 

An  interesting  feature  of  the  paper  was  the  author's 
explanation  of  just  how  chemistry  is  involved  in  the  man- 
ufacture and  application  of  insulating  varnishes.  The 
chemical  reactions  —  polymerization,  oxidation,  condens- 
ation were  each  discussed  in  turn  and  the  importance 
of  each,  as  it  is  involved  in  the  manufacture  and  use  of 
insulating  varnishes,  was  pointed  out.  A  complete 
section  of  the  paper  was  taken  up  in  discussing  the  drying 
of  varnish  films,  the  author  pointing  out  how  in  many  cases 
the  increase  in  volume  of  the  film  while  it  is  drying  due  to 
its  absorption  of  oxygen  is  balanced  against  a  decrease 
in  volume  of  the  film  which  takes  place  while  polymeriz- 
ation is  going  on. 

A  description  of  the  methods  used  in  a  chemical 
laboratory  for  checking  up  the  quality  and  insulating 
value  of  these  varnishes  was  next  pointed  out.  The 
author  also  showed  how  the  different  properties  of  an 
insulating  varnish  are  related  and  how  carefully  they  must 
be  guarded  and  looked  after  when  in  use.  The  paper 
ends  with  a  vivid  description  of  the  mechanism  of  the 
breakdown  of  an  insulating  varnish  when  it  is  subject  to 
a  dielectric  stress.  It  is  also  pointed  out  that  the  che- 
mistry of  insulating  varnishes  is  really  the  chemistry  of 
colloids  and  the  author  dwells  on  this  in  detail  and  shows 
that  it  is  quite  likely  that  the  synthetic  resin  varnish  will 
be  the  chief  insulating  varnish  of  the  future. 

A  meeting  of  the  branch  held  on  February  8th.,  was 
addressed  by  Major  Alexander  C.  Lewis,  m.p.p..  secretary 
of  the  Canadian  Deep  Waterway  and  Power  Development 
Association,  the  subject  of  his  address  being  "The  Great 
Lakes  St.  Lawrence  Waterway." 


L56 


T  II  I      ENGIN  I.  I.  IU  N  (i    J  ()  l    K  \  A  L 


March,  1923 


Great  Lakes     -St.   Lawrence  Waterway 

In  introducing  his  subject,  Majoi  Lewis  emphasized  the  import 
in  me  t»  mi'  carried  out  by  the  governments  of  the  United 
id  Canada,  intimating  thai  since  it  was  a  highly  attrai 
"in-  to  private-  corporations,  it  Bhould  be  jealously  guarded  by  the  pub- 
lic ownership  interests  oi  these  two  peaker  traced 
through  history  the  importance  of  water  transportation,  sketched  the 
development  oi  the  St.  Lawrence  river  in  the  pioneei  days  of  Canada, 
and  enlarged  upon  the  tremendous  asset  which  a  waterway  from  lake 
Superior  to  the  Atlantic  would  hi-  to  western  Canada  in  particular  and 
the  adjacenl  states  alone;  the  border,  and  also  to  Ontario  and  Qui 

Hi-  discussed  the  opposition  which  had  been  raised  against  the  project, 
which  he  characterized  as  the  nearsighted  objections  of  sectional 
interests  which  could  not  see  the  benefits  which  would  accrue  to  them- 
selves. 

From  the  harnessing  of  the  St.  Lawrence,  Major  Lewis  drew  a 
picture  of  the  probable  industrial  expansion  that  would  result  through- 
out the  greater  part  of  Ontario  from  the  utilization  of  700,000  horse 
power  at  a  cost  of  $12.  or  $13.  "The  Great  Lakes- St.  Lawrence 
Waterway  cannot  be  divorced  from  the  great  transportation  problem 
that  Canada  is  facing  at  the  present  time",  said  Major  Lewis.  "Com- 
merce which  is  barter,  is  based  on  three  essential  factors,  production- 
transportation  and  consumption,  and  the  greatest  of  these  is  transport, 
ation.  Factories  may  turn  out  their  goods  and  farmers  produce  their 
grain,  but  the  labour  is  of  no  avail  without  proper  carriage  to  their 
best    markets". 

Touching  upon  the  railway  communication  between  eastern  and 
western  Canada  with  the  long  hauls  and  comparatively  little  freight 
between  intermediate  points,  and  with  freight  rates  two  years  ago  83 
per  cent  higher  than  before  the  war,  Major  Lewis  turned  to  the  Water 
route  on  the  Great  Lakes.  The  canal  and  lock  at  Sault  Ste.  Marie 
were  of  ample  depth  and  capacity  for  the  type  of  ocean-going  vessels 
of  from  three  to  seven  thousand  tons  which  would  be  accommodated  by 
the  proposed  waterway.  The  present  Welland  canal,  however,  restricts 
navigation  to  vessels  of  fourteen  feet  draft.  The  new  Welland  canal, 
in  process  of  construction,  which  will  be  completed  in  four  years,  will 
have  a  depth  cf  thirty  feet  in  the  locks  and  permanent  structures,  and 
twenty-five  feet  in  the  stretches  of  canal,  which  could  be  deepened  to 
thirty  feet,  providing  for  a  maximum  draft  of  twenty-eight  feet.  With 
a  similar  development  in  the  St.  Lawrence  river,  the  crux  of  the  project 
which  has  been  proposed  to  the  Dominion  Government,  vessels  would 
have  a  passage  from  the  sea  to  the  Great  Lake  ports. 

Under  the  existing  transportation  facilities  the  grain  from  western 
Canada  was  hauled  by  train  to  Fort  William,  loaded  into  barges  and 
carried  to  the  Georgian  Bay  elevators  and  there  trans-shipped  by  rail 
to  Montreal  or  to  Port  Colborne  where  it  was  transferred  from  the 
larger  lake  boats  to  those  of  shallower  draft  which  could  be  accommo- 
dated by  the  Welland  canal,  or  it  was  loaded  at  Port  Colborne  into 
freight  cars.  Another  outlet  was  by  way  of  Buffalo,  either  by  rail  or 
by  the  new  barge  canal  to  United  States  ports.  Major  Lewis  said  that 
six  of  the  smaller  vessels  that  could  negotiate  the  Welland  canal  were 
required  to  handle  the  cargo  of  one  of  the  big  lake  boats  that  brought 
the  grain  from  the  head  of  Lake  Superior.  Water  freight  rates,  he  said, 
to  Port  Colborne  last  summer  were  from  one  to  two  cents  a  bushel 
and  from  Port  Colborne  east  five  to  seven  cents  a  bushel.  In  Nov- 
ember at  the  height  of  the  grain  shipping  season  the  lake  freights  rose 
to  six  and  eight  cents  a  bushel,  and  the  average  from  Buffalo  was 
fifteen  cents.  It  was  clear,  therefore,  that  the  matter  of  transport- 
ation is  a  serious  one  to  the  west.  A  saving  of  five  cents  a  bushel  on 
the  245,000,000  bushels  of  grain  exported  last  year  would  afford  the 
farmers  in  the  west  $12,250,000  in  transportation  charges,  which  to 
many  of  them  would  have  been  the  difference  between  a  reasonable 
profit  and  no  profit  at  all. 

Another  advantage  the  St.  Lawrence  river  development  would 
furnish  the  west  was  in  the  shipping  of  cattle.  If  dressed  beef  could  be 
loaded  into  refrigerators  at  the  head  of  Lake  Superior,  and  transported 
directly  to  England  as  Australia  ships  her  mutton,  the  Canadian 
farmers  would  be  greatly  benefitted.  Australian  mutton,  shipped 
5,000  miles  in  cold  storage,  virtually  controls  the  British  market. 

Major  Lewis  illustrated  the  advantage  which  the  proposed  water- 
way vvould  afford  to  Canadian  importers,  giving  several  instances 
showing  how  savings  could  be  effected  in  the  importation  of  various 
commodities.  He  also  referred  to  the  high  grade  bituminous  coal  of 
Cape  Breton,  which  at  present  cannot  be  shipped  further  inland  than 
Montreal  in  competition  with  United  States  coal  on  account  of  the 
small  locks  in  the  St.  Lawrence.  With  the  projected  waterway  complete 
the  larger  locks  would  enable  this  Canadian  coal  to  be  brought  into  the 
interior  with  a  saving  of  $60,000,000  a  year  that  is  now  going  to  the 


United  Stat  proj>ose<i  waterway  would  reduce  the  twenty-six 

locks  m  tin-  St.  Lawrence  to  eight,  and  would  attract  what  are  called 
tramp  vessels,  which  constitute  83  per  cenl  of  the  registered  tonnage 
of  the  world,  and  which  draw  an  average  of  21  feet  The  larger  pas- 
■  ild  not  be  included,  largely  on  account  of  the  element 
of  time,  but  >l  from  3,000  to  7,'XKj  tons  could  profitably  use  this 

route.  Canada's  merchant  marine  would  undoubtedly  benefit  by  the 
way. 

The  speaker  now  turned  to  the  question  of  the  1,464,000  horse 
power  which  could  be  developed  on  the  international  section  of  the 
St.  Lawrence.  This  power  would  be  the  cheapest  power  m  Canada 
and  probably  in  the  United  States.  Of  that  power  production,  one- 
half,  or  more  than  700,000  horse  power  would  be  for  distribution  on 
the  Canadian  side,  in  the  territory  adjacent  to  the  St.  Lawrence.  This 
development  would  usher  in  an  era  of  wonderful  industrial  expansion 
because  this  country  possesses  the  natural  resources  which  could  be 
adequately  utilized  by  the  cheap  power.  The  cost  of  the  scheme,  as 
estimated  by  the  International  Joint  Commission,  after  exhaustive 
investigations,  would  be  8252,728,000.  The  cost  of  development 
would  be  approximately  $80  a  horse  power,  as  compared  with  $100  to 
$120  at  Niagara,  which  was  regarded  as  cheap  power.  This  would 
produce  power  at  $12  or  $13  per  horse  power. 

Dealing  with  some  of  the  object  ions  which  had  been  raised  by-some 
of  the  opponents  of  the  scheme,  Major  Lewis  referred  to  the  Manchester 
ship  canal,  which  had  cost  more  than  $100,000,000  and  had  raised  that 
city  to  a  position  second  only  to  London  as  a  shipping  and  industrial  centre. 
"With  our  raw  materials  and  with  a  great  supply  of  power,  there  are 
no  bounds  to  our  development  in  the  next  twenty-five  years."  Major 
Lewis  concluded. 


Edmonton  Branch 

R.  H.  Douglas,  A.M.E.I.C,  Secretary-Treasurer. 

A  very  pleasing  feature  in  connection  with  the  ban- 
quet of  the  Edmonton  Board  of  Trade  to  Sir  Henry  Thorn- 
ton was  the  address  of  welcome  by  Dean  Boyle,  of  the 
University  of  Alberta,  on  behalf  of  the  engineers  of  the 
province  of  Alberta.  Dean  Boyle  in  his  happy  style 
expressed  the  gratification  of  the  engineers  that  Sir  Henry 
Thorton,  himself  an  engineer,  had  been  chosen  to  head 
our  Canadian  National  Railway  System.  In  responding. 
Sir  Henry  Thorton  thanked  Dean  Boyle  for  his  welcome 
and  stated  that  the  position  he  now  held  was  largely  due 
to  his  training  as  an  engineer. 

Edmonton  Branch  is  entertained  by  Applied  Science 
Society  of  University  of  Alberta. 

On  Wednesday,  January  17th,  instead  of  the  regular 
monthly  meeting,  the  members  of  the  branch,  in  response 
to  an  invitation  from  the  Applied  Science  Society  of  the 
University  of  Alberta,  attended  at  an  evening  of  enter- 
tainment arranged  by  the  applied  science  students  and 
members  of  the  Faculty. 

An  informal  prelude  to  the  evening's  entertainment 
was  pleasantly  arranged  as  a  reconnaissance  survey  of  the 
menu  of  Athabasca  dining  hall,  where  the  practising 
engineers  of  the  province  were  favourably  impressed  with 
the  gastranomic  efficiency  of  the  engineers-elect.  Mr. 
Drummond,  in  his  usual  trenchant  after-dinner  style, 
regretted  "that  engineers,  after  their  final  training,  did 
not  effectively  assume  the  responsibilities  of  broader 
citizenship  and  essay  the  conduct  of  public  affairs  in  mea- 
sure worthy  of  their  highly  specialized  training  and  un- 
doubted devotion  to  public  service."  Mr.  Charlesworth 
drove  home  this  dominant  note  that,  "however  important 
information  and  technical  knowledge  may  be,  they  are 
of  secondary  importance  to  the  cultivation  of  character, 
personality  and  judgment,"  and  advised  the  students 
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not  only  to  take  advantage  of  the  excellent  technical 
equipment  of  the  science  laboratories,  but  also  to  avail 
themselves  of  the  opportunity  for  personal  contact  with 
the  members  of  the  staff  and  to  grasp  the  necessity  for 
broadening  their  judgment  and  capabilities  in  a  general 
direction. 

Inspected  Scientific  Departments 

After  dinner,  the  members  of  The  Institute  made  a 
rapid  but  comprehensive  inspection  of  the  scientific 
departments  of  the  university.  Dr.  Lehman,  assisted 
by  the  members  of  his  staff,  personally  conducted  the 
visitors  through  his  many  faultlessly  equipped  and  ex- 
cellently organized  chemical  laboratories,  of  which  the 
muffle  furnaces  for  the  treatment  of  ore  were  of  special 
interest  to  the  party.  The  university  power  plant  was 
then  inspected,  and  here,  under  the  aegis  of  Resident 
Engineer  Robb,  the  visitors  appreciatively  surveyed  the 
mechanically-stoked  boiler  units  and  the  generating  plant 
which  supplies  the  "midnight  oil"  for  half  a  thousand 
knowledge  sleuths.  The  mechanical  and  steam  engineers 
were  obviously  reluctant  to  abandon  their  contemplation 
of  Watt's  parallel  motion  and  to  turn  a  deaf  ear  to  the 
mechanical  allegro,  con  brio,  of  the  power  house,  but  they 
were  urged  on  by  a  ruthless  committee  and  an  infrangible 
time-table.  On  they  went,  through  the  eerie  geometric 
domain  of  Professor  Adams;  through  the  draughting  and 
testing  laboratories,  where  freshmen  daily  threaten  the 
supremacy  of  Newton;  past  the  torsian  and  hydraulics 
apparatus,  and  the  water-ram,  which,  like  the  sophomore 
at  breakfast,  works  without  apparent  effort;  through  the 
necromantic  demisne  of  Mr.  Kelso,  the  provincial  analyst; 
and  so  into  the  mysterious  confines  of  mining  engineering. 
Here  Dr.  Clark  demonstrated  the  extraction  of  bituminous 
products  from  Alberta  tar  sands,  and  Mr.  Stansfield  the 
carbonizing  and  briquetting  of  local  coals.  Washing  of 
slack  coal  to  remove  the  excess  of  ash  was  ably  performed 
by  Bill  Jewitt,  while  Bob  Hollies  broadcasted  useful  knowl- 
edge on  the  efficient  burning  of  local  coals  in  domestic 
furnaces.  The  work  being  conducted  by  the  mining 
department  and  under  the  auspices  of  the  research 
council  was  of  pertinent  interest  to  a  large  group  of  the 
visiting  engineers. 

Physical  Science  Laboratories 

The  physical  science  laboratories  stimulated  great 
interest,  for  here  were  to  be  seen  progressing  experiments 
on  the  most  advanced  theories  of  matter  and  energy. 
Demonstrations  with  the  X-rays  and  cathode  rays  threw 
light  on  the  electron  theory,  and  an  ingenious  apparatus 
showed  where  the  senior  students  were  challenging  the 
mysteries  of  ionization.  Of  particular  interest  was  the 
series  of  air  pressure  experiments  conducted  by  Stanley 
Smith,  who  has  already  made  valuable  contributions  to 
the  science  of  aeronautics  before  the  Royal  Society  of 
Canada. 

In  the  geology  laboratories  the  visitors  inspected  one 
of  the  finest  collections  in  Canada.  In  the  cases  alone 
there  is  a  showing  of  every  known  rock  and  mineral  that 
is  of  commercial  or  scientific  value,  and  the  students  take 
a  justifiable  pride  in  this  superb  exhibit.  The  visitors 
were  shown  microscopic  views  of  thin  sections  (one- 
thousandth  of  an  inch  in  thickness)  of  Athabasca  iron  ore, 
showing  hematite  and  magnetic  grains  encased  in  a  sili- 
ceous matrix. 


Dinosaur  Museum 

Dr.  Allan  conducted  the  party  through  the  new 
dinosaur  museum,  where  specimens  of  unique  interest 
were  on  exhibition.  Among  these,  and  from  the  Red 
Deer  river  area,  was  an  excellent  collection  of  turtles. 
One  soft-shelled  turtle  (upper  cretaceous)  is  the  most 
perfect  skeleton  yet  discovered  in  Canada,  and,  although 
it  lived  about  eight  million  years  ago,  it  is  but  slightly 
different  from  its  living  relatives  in  the  streams  of  North 
America  to-day.  What  particularly  interested  the  visit- 
ors and  what  may  be  considered  as  the  gem  specimen  of 
the  collection,  was  a  skeleton  of  a  bird-footed  dinosaur, 
a  small  plant-eating  animal,  the  exhibited  skeleton  of 
which  is  the  most  complete  yet  discovered.  It  was  first 
named  and  described  in  1856  from  a  single  tooth  and  was 
thought  to  belong  to  the  extinct  lizards.  However,  when 
this  specimen  was  collected  in  1921  by  Geo.  F.  Sternberg 
for  the  University  of  Alberta,  it  was  recognized  as  a 
dinosanian  reptile.  Dr.  Allen  indicated,  by  reference  to 
several  exhibits,  the  interesting  relation  between  birds 
and  reptiles.  Professor  Morrison  was  discovered  gazing 
in  awe  at  the  appalling  jaw  of  a  tyrannosaurus  and 
muttering  to  himself,  "What  an  awful  thing  to  have  a 
tooth-ache  in  those  days,"  to  which  Mr.  Charlesworth, 
standing  in  front  of  a  diplodocus,  responded,  "and  corns." 

A  fine  exhibition  of  Alberta's  clay  products  was  on 
display,  in  which  Medicine  Hat  was  predominently  re- 
presented. Collections  of  crude  petroleum,  petroleum 
products,  mineral  salts,  building  stones  and  glass  in  many 
commercial  forms,  all  of  local  origin  or  manufacture,  were 
also  to  be  seen. 

From  the  geology  laboratory  to  the  refreshment 
room;  from  H.  G.  Wells'  "Age  of  Mammals,  Culminating 
in  ice  and  hardship  to  man,"  to  man  culminating  in  cho- 
colate-ice-cake and  nicotine  and  coffee!  Napoleon's  armies 
almost  conquered  the  world  on  their  stomachs.  But  the 
same  token,  the  coming  engineers  will  fink-truss  the  moon 
to  the  earth. 

Co-operation  of  Staff 

Alex.  Jackson,  President  of  the  Applied  Science 
Society,  and  his  committee  spared  no  effort  to  make  the 
whole  affair  a  success.  He  received  the  active  co-oper- 
ration  of  the  staff  and  the  students,  and  may  be  well 
pleased  with  the  happy  results  of  the  experiment. 

Dr.  Sheldon,  who,  as  head  of  the  mathematics 
department,  had  held  himself  in  readiness  to  entertain  the 
visiting  engineers  by  pursuing  a  few  elusive  conies  about 
the  corridors,  was  discovered  oscillating  disconsolately 
on  the  outer  edge  of  festivities  and  tactfully  regretting  the 
disappearance  of  his  twelve-foot  slide  rule.  He  appeared 
somewhat  mollified,  however,  by  the  rapid  and  skilful 
disintegration  of  cake  at  the  hands  of  the  class  in  mathe- 
matics '25'. 

Dean  Boyle  happily  expressed  the  pleasure  of  the 
Applied  Science  Society  in  entertaining  the  members  of 
The  Institute,  and  indicated  the  significance  of  the  contact 
between  the  student  and  the  practising  engineer.  Mr. 
Dimsdale  thanked  the  Society  on  behalf  of  the  Institute. 
The  engineering  students  chanted  their  traditional  paen 
of  the  "forty  beers,"  and  the  first  reception  of  its  kind  in 
Canada  was  over. 
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Quebec  Branch 

Hector  Cimon,  A.M.E.I.C.,  Secretary-Treasurer. 

At  the  Chateau  Prontenac,  on  Monday  evening, 
January  29th,  1923,  Julian  C.  Smith.  M.E.I.C,  vice-pre- 
sident of  the  Shawinigan  Water  and  Power  Company, 
greatly  interested  the  Quebec  engineers  by  a  remarkable 

eauserie  on  some  topics  in  hydro-electric  developments. 

Recent  Advances  in  Waterwheels  Designs. 

Mr.  Smith  briefly  exposed  the  general  factors  gov- 
erning the  establishment  and  maintenance  of  hydro- 
electric plants.  He  then  reviewed  the  different  hydraulic 
motors  from  the  earliest  horizontal  type  to  the  modern 
high  speed  vertical  wheel  and  discussed  the  problems  in- 
volved in  the  design  of  same.  The  modern  turbine  with 
a  comparative  high  speed  has  brought  a  decrease  in  the 
price  of  generators  and  a  consequent  economy  in  the 
development  of  water  powers.  The  essential  features  of 
the  new  types  of  draft-tubes,  runners  and  casings  were 
clearly  treated  of  and  furthermore  illustrated  by  means 
of  lantern  slides. 

The  speaker  also  touched  upon  the  development  by 
the  engineers  of  the  Shawinigan  Water  and  Power  Com- 
pany of  an  electric  steam  boiler  which  affords  the  means 
of  converting  economically  into  steam  any  excess  power 
available,  thus  making  possible  the  immediate  develop- 
ment of  certain  water  powers  which  would  otherwise  have 
to  remain  undeveloped  for  several  years  to  come,  until 
such  times  as  large  mills  were  built  in  their  vicinity  to 
absorb  the  power  produced.  In  concluding  Mr.  Smith 
described  the  transmission  and  generating  system  of  the 
Shawinigan  Water  and  Power  Company. 

A.  R.  Decary,  M.E.I.C,  presided  the  meeting  and 
J.  E.  Gibault,  a.m.e.i.c,  proposed  a  vote  of  thanks  to  the 
lecturer,   which  was  enthusiastically  carried. 

Visit  of  the  General  Secretary 

On  Monday  noon,  February  12th,  1923,  at  the 
Chateau  Frontenac,  a  lunch  was  served  to  the  members 
of  the  branch  followed  by  a  noteworthy  speech  by  our 
guest  Fraser  S.  Keith,  m.e.i.c,  general  secretary  of  The 
Institute. 

At  the  outset  of  his  address,  Mr.  Keith  summarily 
reviewed  what  the  engineering  profession  has  accomplish- 
ed in  the  present  period  and  outlined  some  of  its  future 
possibilities.  Continuing,  he  indicated  The  Institute's 
place  in  improving  the  conditions  of  the  profession  and 
defined  the  objects  by  which  this  aim  could  be  attained. 

Each  of  those  objects  was  properly  exposed  and 
commented  on  by  the  speaker  who  finally  concluded  in 
stating  that  the  profession  has  made  considerable  advance 
in  recognition  during  the  past  few  years  and  its  future  in 
Canada  will  be  decided  almost  wholly  by  our  activities 
at  the  present. 

The  lunch  was  presided  by  A.  R.  Decary,  m.e.i.c, 
and  a  vote  of  thanks  proposed  by  S.  L.  de  Carteret, 
a.m.e.i.c,  was  given  amidst  cheers.  E.A.Evans,  m.e.i.c, 
also  thanked  the  speaker  and  added  a  few  appropriated  re- 
marks on  the  profession. 


London  Branch 

/•'.  Jos.  Bridges,  A.M.E.I.C.,  Secretary-Treasurer. 
R.  1.  Olmsted,  A.M.E.I.C.,  Branch  News  Editor. 

The  annual  meeting  of  the  London  Branch  was 
held  in  the  Blue  Dragon  tea  rooms  on  the  evening  of 
Wednesday  January  24th.  During  the  dinner  the  mem- 
bers joined  heartily  in  the  singing  of  many  lively  songs. 
At  the  conclusion  of  the  meal  and  after  the  chairman  pro- 
posed a  toast  to  the  King,  the  secretary  read  the  minutes 
of  the  last  regular  meeting,  the  meeting  of  the  Nominating 
Committee,  and  the  last  executive  meeting.  As  no  bu- 
siness arose  from  these  minutes,  they  were  adopted  as 
read.  The  chairman  then  called  for  the  reading  of  the 
reports  for  the  past  year.  The  secreatry  read  his  report 
which  showed  the  growth  of  the  membership  of  the  branch 
of  36  per  cent  over  the  previous  year,  the  number  of  meet- 
ings held  during  the  year,  and  also,  as  treasurer,  read  the 
financial  statement  which  showed  conditions  to  be  healthy. 
The  chairman  then  gave  a  short  but  pithy  resume  of  the 
activities  of  the  Branch  during  the  year.  E.  V.  Buchanan, 
m.e.i.c,  chairman  of  the  Membership  Committee  read 
his  report  which  showed  that  there  were  very  few  if  any, 
engineers  in  this  territory,  who  were  not  within  the  fold 
of  The  Institute.  W.J.  Forbes-Mitchell,  a.m.e.i.c.  chairman 
of  the  committee  appointed  to  aid  the  Militia  Depart- 
ment in  the  reforming  of  a  local  unit  of  the  7th  Field 
Company,  Canadian  Engineers,  showed  the  difficulties 
he  encountered  in  trying  to  arouse  the  interest  of  any 
local  engineers  who  were  qualified  to  accept  commissions. 
Chairman  R.  I.  Olmsted,  a.m.e.i.c,  of  the  advertising 
committee  presented  his  report.  These  various  reports 
after  being  thoroughly  discussed,  were  unanimously 
adopted. 

The  business  of  the  election  of  officers  then  took  place. 
The  office  of  honourary-chairman  was  not  continued, 
as  Dr.  Barnett,  m.e.i.c,  who  held  it  for  the  past  year  and 
who  is  at  present  quite  ill  in  a  local  hospital,  especially 
requested  that  he  be  allowed  to  withdraw.  After  the 
chairman  had  appointed  four  scrutineers,  he  announced 
that  the  nominating  committee  had  nominated  W.  J. 
Forbes-Mitchell,  a.m.e.i.c,  for  chairman.Two nominations 
were  made  for  the  office  of  vice-chairman  but  one  of  the  can- 
didates F.  A.  Bell,  a.m.e.i.c,  wished  to  have  his  name 
withdrawn  so  E.  V.  Buchanan,  m.e.i.c,  was  given  the 
office  by  acclamation.  The  secretary-treasurer  for  1922, 
F.  Jas.  Bridges,  a.m.e.i.c,  was  politely  but  firmly  sentenc- 
ed to  put  in  another  year  at  hard  labour.  The  members 
of  the  executive  elected  were  as  follows: — H.  B.  R. 
Craig,  m.e.i.c,  R.  I.  Olmsted,  a.m.e.i.c.  W.  C.  Miller 
a.m.e.i.c,  J.  R.  Rostron,  a.m.e.i.c,  and  Chas.  Talbot, 
a.m.e.i.c     H.  A.  Brazier,  m.e.i.c,  is  member  ex-officio. 

Following  the  elections,  with  W.  J.  Forbes-Mitchell 
a.m.e.i.c,  in  the  chair,  a  warm  discussion  was  carried  on  in 
regard  to  the  most  unjust  criticism  which  was  being  cast 
at  the  engineering  department  of  the  City  of  London  by  the 
newly-elected  Mayor,  most  particularly,  and  also  many  of 
the  aldermen,  who  it  would  seem,  although  men  of  various 
trades  and  businesses,  would  like  to  appear  to  know  more 
about  the  engineering  profession  than  does  our  past 
chairman,  H.  A.  Brazier,  m.e.i.c,  the  city  engineer. 
Ways  and  means  were  discussed  whereby  the  branch 
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could  educate  the  city  fathers  as  well  as  the  general  pub- 
lic, as  to  the  true  place  and  value  of  the  professional 
engineer  in  the  community. 

After  proposing  many  plans  for  the  meetings  of  the 
coming  year,  the  meeting  was  adjourned. 

Kingston  Branch 

L.   T.  Rutledge,  M.E.I.C.,  Secretary-Treasurer. 

The  first  regular  meeting  of  the  Kingston  Branch 
for  the  year  1923  was  held  on  January  9th,  at  which 
meeting  Professor  Douglas  Jemmett,  a.m. e.i.c,  professor  of 
electrical  engineering  of  Queen's  University  gave  an 
interesting  address  on  "The  Influence  of  Power  and  Load 
Factors  on  Power  Costs." 

The  Professor  first  gave  very  clear  explanations  of 
the  more  elementary  principles  of  alternating  current  and 
defined  lagging  and  leading  currents,  reactance,  wattless 
current,  power  factor,  and  then  outlined  the  action  of 
induction  motors,  condensers  and  synchronous  motors 
on  the  phase  relationship  of  voltage  and  current.  This 
was  followed  by  the  solution  of  a  practical  problem  of 
an  electric  circuit  supplying  100  k.w.,  of  energy  at  2,000 
volts,  first  with  unity  power  factor,  then  with  50  per  cent 
power  factor  due  to  lagging  current,  and  lastly  with  50 
per  cent  power  factor  due  to  lagging  current,  and  lastly 
with  50  per  cent  power  factor  due  to  a  leading  current. 
The  ohmic  drop,  reactance  drop,  terminal  volts  and  cur- 
rent vectors  were  plotted  on  the  blackboard  for  each  case 
in  proper  phase  relationship  and  the  generator  voltage 
was  accordingly  arrived  at  graphically. 

The  second  part  of  the  address  dealt  with  the  influence 
of  load  factors.  A  load  factor  was  defined  as  the  ratio 
of  average  station  load  expressed  as  a  percentage  of  max- 
imum load.  The  demand  factor  is  the  ratio  of  maximum 
demand  of  any  consumer  to  his  connected  load,  and  the 
diversity  factor  for  a  given  class  of  customer  is  the  ratio 
of  the  sum  of  the  individual  demands  to  their  combined 
demand.  Professor  Jemmett  drew  illustrative  daily  load 
curves  and  yearly  load  curves  for  an  ordinary  station  and 
tabulated  for  different  classes  of  load  the  diversity  fact- 
ors, for  instance,  between  customers,  between  transform- 
ers, between  feeders,  etc.  This  was  illustrated  by  an  actual 
connected  load  and  the  reason  for  the  variation  in  divers- 
ity factors  were  given. 

A  subject  like  the  one  discussed  always  presents 
some  difficulty  in  presentation  to  an  audience  represent- 
ative of  all  branches  of  engineering.  However  in  the 
discussion  which  followed  the  lecture,  it  was  clearly 
evident  that  the  fundamentals  were  grasped  by  everyone 
present  and  the  address  was  considered  to  have  been 
a  brilliant  success. 

It  was  the  first  occasion  that  the  Branch  has  had  the 
pleasure  of  having  Professor  Jemmett  address  them  and  it 
is  hoped  that  the  time  will  not  be  long  till  we  again  have 
a  paper  from  him. 

Modern  Hydraulic  Turbines  of  reaction  Type 

The  next  meeting  was  held  on  Feb.  5th.  at  which 
meeting  H.  S.  Van  Patter,  a.m.e.i.c.  hydraulic  engineer 
on  the  staff  of  the  Dominion  Engineering  Compnay  Ltd.,  of 
Montreal,  gave  an  illustrated  address  on  "Modern 
Hydraulic  Turbines  of  the  Reaction  Type".  The  two 
classes  of  reaction  turbines  discussed  were  the  vertical 


shaft  and  the  horizontal  shaft  types.  The  speaker 
referred  to  the  great  advances  made  in  vertical  thrust 
bearings  of  which  the  General  Electric  and  the  Kingsbury 
were  two  popular  makes. 

The  open  flue  vertical  shaft  type  of  turbine  for  low 
heads,  the  concrete  casing  type,  and  the  metal  casing 
types  were  well  illustrated.  Excellent  slides  were  shown 
illustrating  the  various  parts  of  a  turbine  installation 
i.e.  the  scroll,  the  speed  ring,  the  pitt  liner,  guide  vanes 
and  draft  tube.  The  Francis  type  of  runner  and  the  un- 
shrouded  type  for  high  speeds  were  discussed.  The  speak- 
er went  into  details  regarding  the  moulding,  the  core  work 
relative  to  the  moulding  and  the  various  machine  oper- 
ations on  the  parts  of  a  large  turbine  and  the  balancing 
of  the  runner.  Lastly  in  a  general  way  Mr.  Van  Patter 
discussed  the  various  makes  of  high  speed  turbine  runners, 
for  example,  the  Francis,  Kaplan,  Escher  Wyss,  Nayler 
and  Moody.  The  address  called  forth  a  very  interesting 
and  lengthy  discussion,  and  a  hearty  vote  of  thanks  was 
tendered  Mr.  Van  Patter. 

Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 

The  Moncton  Branch  held  its  monthly  dinner  meet- 
ing at  the  Barker  House  on  Friday  evening  February  9th. 
Although  the  very  severe  winter  conditions  prevailing 
have  somewhat  curtailed  attendance  at  recent  meetings, 
some  twenty-five  members  enjoyed  a  most  bountiful 
repast  and  interesting  evening.  No  little  of  the  success 
of  the  evening  was  due  to  our  gracious  entertainers,  Mrs. 
T.  Walsh  who  sang  Gordon's  delightful  little  song  "Fat 
Little  Fellow  with  his  Mammy's  Eyes",  and  as  an  encore 
Kerjulf's  "Last  Night  the  Nightingale  Woke  Me";  and 
Mr.  Tilman  Melanson  who  recited  "The  Irishman's 
Toast"  by  Dr.  Drummond  and  followed  this  in  his  inimit- 
able fashion  with  "The  Possum  Hunt". 

In  view  of  the  present  world  wide  interest  in  matters 
pertaining  to  education  and  educational  methods,  the 
Branch  was  fortunate  indeed  in  having  as  its  speaker 
Professor  H.  W.  McKiel,  a.m.e.i.c,  of  Mount  Allison  Uni- 
versity, Sackville  who  chose  as  his  subject  "Modern 
Tendencies  in  Engineering  Education". 

His  address  was  in  reality  a  carefully  thought  out 
plea  for  engineering  courses  that  would  produce  men  of 
broad  human  interests  rather  than  mere  technical  machines 
and  he  used  the  present  policies  of  the  better  engineering 
colleges  of  the  United  States  and  Canada  as  corrobor- 
ative evidence  supporting  this  plea.  He  first  gave  a 
historical  sketch  of  the  development  of  the  engineer 
from  the  time  of  the  pyramids  down  through  the  ages. 
In  the  first  place  engineering  was  the  result  of  military 
endeavour  but  about  1750  arose  a  class  which  built 
bridges  roads,  buildings  and  general  works  for  commercial 
purposes  giving  rise  to  the  title  of  "Civil  Engineer"  as 
distinct  from  the  military  engineer  of  preceding  times. 
Then  came  the  development  from  the  four  main  types 
of  engineers  of  the  mass  of  specialists  practising  to-day. 
With  the  advance  in  engineering  arose  the  need  of  schools 
of  engineering  training  which  have  now  developed  into 
institutions  which  turn  out  specialists  in  particular 
technical  lines  beyond  which  they  are  not  equipped  to 
venture. 
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The  Bhort-corainga  and  limitations  of  engineers  arc 
recognized  by  the  faculties  of  the  better  class  of  engine  r 
int.'  schools,  for  the  speaker  gave  convincing  evidence  ol 
a  general  tendency  on  their  part  to  correct  this  condition 
by  standardization  of  the  firsl  two  or  three  years  of  the 
course,  stressing  fundamentals  and  introducing  the  study 
of  those  subjects  broadly  classed  as  the  Humaniti 
english,  history,  languages,  etc.,  and  specializing  only  in 
the  last  year  of  the  course. 

Curiously  enough  the  necessity  for  the  humanizing  of 
the  engineer  has  been  recognized  and  advocated 
by  exceedingly  practical  heads  of  large  manu- 
facturing concerns  who  deplore  the  limitations  which  the 
present  day  technical  training  promotes.  A  Boston 
business  man  gives  the  meat  of  the  argument  for  broad- 
ening the  engineering  course  when  he  says  "A  man  does 
not  go  to  college  to  learn  to  earn  a  living;  he  goes  to  learn 
to  live".  Yet  in  spite  of  this  fact  Professor  McKiel 
showed  that  the  course  of  most  of  the  engineering  schools 
have  been  designed  to  turn  out  the  technical  specialist. 
Just  so  long  as  this  condition  lasts  the  engineer  will  be 
but  a  machine  and  will  be  deprived  of  his  share  of  leader- 
ship in  world  affairs  to  which  the  nature  of  his  calling 
entitles  him.  His  training  must  be  broadened  out  if  he 
is  to  obtain  real  professional  dignity  and  public  recog- 
nition. 

General  discussion  of  the  paper  followed,  and  after 
votes  of  thanks  to  Mrs.  Walsh,  Mr.  Melanson  and  the 
speaker  of  the  evening,  the  meeting  adjourned. 
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EMPLOYMENT  BUREAU 

AND 
MEMBERS'  EXCHANGE 

To  make  this  department  more  valuable  it  is 

proprosed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 
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Situations  Vacant 

Electrical  Engineer 

Electrical    engineer    with    mechanical    experience, 
graduate  of  a  few  years'  standing,  required  for  inspection 
work  in  Montreal.     Apply  Box  10- V. 
Draughtsmen 

First  class  experienced  draughtsmen  required  for 
work  on  steam  power  plant  and  general  engineering  in 
Nova  Scotia.     Apply  Box  16- V. 

Civil  or  Mechanical  Engineer 

A  pulp  and  paper  company  requires  the  services  of 
an  engineer  capable  of  taking  charge  of  the  necessary 
repair  work,  efficiency  work  and  improvements  to  the 
wood  end  of  their  mill.     Apply  Box  22- V. 

Mechanical  Engineer 

Mechanical  engineer  wanted  for  pulp  and  paper 
plant  in  the  province  of  Quebec.  Technical  graduate 
preferred,  young  man  with  at  least  three  years'  experience, 
able  to  design  machinery  and  make  layouts.  Permanent 
position  with  a  good  chance  of  advancement.  Experience 
in  pulp  and  paper  plant  valuable  but  not  essential.  Give 
particulars  as  to  education  and  experience.  Apply  Box 
24-V. 


Mechanical  Engineer 

Mechanical  engineer,  preferably  a  graduate,  between 
26  and  32  years  of  age,  required  by  a  large  pulp  and  paper 
company  in  the  province  of  Quebec.  Applicant  must  be 
thoroughly  experienced  in  mechanical  draughting  and 
shop  work.  Preference  will  be  given  to  one  with  paper 
mill  experience  and  whose  ability  has  been  proven. 
Apply  Box  25-V. 

Situations  Wanted 

Civil 

Graduate  McGill  University,  1915,  in  civil  engineer- 
ing, 30  years  of  age,  married,  at  present  employed  as 
wholesale  salesman  and  organizer  for  automobile  manu- 
facturer, wants  a  position  where  technical  education  will 
be  of  greater  assistance.  Willing  to  accept  moderate 
salary  with  well  established  firm,  provided  there  is  oppor- 
tunity for  advancement.  Apply  Box  58- W. 
Mechanical 

A  Student  of  The  Institute,  who  expects  to  graduate 
in  mechanical  engineering  from  the  University  of  Toronto 
in  April,  desires  a  position  with  an  engineering  firm. 
Location,  immaterial;  opportunity  the  only  requisite. 
Apply  Box  63- W. 

Mechanical 

Position  desired  by  a  Student  of  The  Institute, 
graduating  April  30th,  from  Queens  University;  age  25, 
single.  Experience,  two  years  as  draughtsman  and 
designer  on  railway  car  plant  construction  and  operation ; 
three  years  machine  shop,  charge  of  repairs,  also  erection 
foreman;  one  year  pulp-mill  as  field  engineer  and  tech- 
nical control.     Apply  Box  66-W. 

Mechanical  Engineer 

Mechanical  engineer,  a.m.e.i.c,  with  fourteen  years 
in  practice  in  the  following  work;  extensive  experience  in 
detailing  and  checking  shop  drawings,  having  good  ex- 
perience in  foundry  work  and  pattern  making  and  shop 
practice.     Apply  Box  67- W. 

Civil  Engineer 

Civil  engineer,  married,  graduate  of  a  recognized 
school  desires  a  responsible  position;  15  years'  experience 
on  construction  work  in  both  field  and  office  work;  would 
like  to  engage  with  contractor  or  consulting  engineer. 
At  present  disengaged.    Apply  Box  68-W. 

Members'  Exchange 

Standard  Specifications  for  Cast  Iron  Water  Pipes 
and  Special  Castings 

The  entire  supply  of  these  specifications  has  been 
exhausted,  and  as  there  is  a  considerable  demand  for  the 
same,  the  Secretary  would  appreciate  receiving  any  spare 
copies  which  the  members  may  have. 


Publication 


The  Structural  Engineer's  Pocket  Book,  by  Ewart  S.  Andrews, 
B.sc,  Eng.  (London),  published  by  H.  T.  Batsford,  Ltd.  In  this  volume 
the  author  has  given  a  digest  of  the  various  theories  and  methods  of 
calculating,  of  value  to  structural  engineers,  as  well  as  such  of  the  vari- 
ous tables  and  data  as  seem  to  be  essential  in  any  book  for  use  in  general 
practice.  The  text-book  contains  approximately  three  hundred  and 
fifty  pages  of  data  and  is  well  illustrated  with  diagrams  throughout 
It  is  divided  into  the  following  six  sections  under  each  of  which  the  sub- 
ject is  treated  in  detail.  —  Mathematical  tables,  etc.;  geometrical 
properties  of  figures;  weights,  loads  and  strength  of  materials;  stresses 
in  structures;  calculation  for  columns,  foundations  and  beams:  struct- 
ural details. 
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v~..~~..^.,^.— ••— .—.^..^..^..^..^..^4.^. — ..^..^..^..^..^..f         Transferred  from  the  class  of  Junior  to  that  of  Associate 
[  ELECTIONS  AND  TRANSFERS  (  Member. 

(  l  ALLINGHAM,  Ralph,  engr.  in  chg.  constrn.  country  elevators 

,^»%MI%M»M%il%mMi«.>%.>%4nMtM«iM>^lx»%«x.Hi  in  South  Africa,  A.  W.  Menkins,  Durban,  S.  Africa. 

HENDERSON,  John  Archibald  Hamilton,   B.Sc.  (Queen's  Univ  ) 

At  the  meeting  of  Council  held  on  February  16th,  0^|™f'0p£mary  triangulation  BC"  for  Geodetic  Survey  of  Canada- 

1923,  the  following  elections  and  transfers  were  effected:-  macINTYRE.  w.  Bryce,  b.a.Sc,  (Univ.  of  Toronto),  in  chg. 

sewer  design,  Barber  Wvnne-Roberts  and  Seymour,  Toronto,  Ont. 
Members.  MITCHELL,   Humphrey  George,   B.Sc,    (Univ.   of  Manitoba), 

P.,,criT      ~,     ,        „  .       ,TT  .         ,  ,.,      .     ,  .  .  .  distribution  engr.,  Winnipeg  Hydro-electric  System,  Winnipeg   Man 

Fede?a^tLLof  Sn?bt^a,  SnT  °f  ""*  **"*  "^  Ni™|  fe  RM  ™^'  Hydro-Electric  iJU 

ch.  evils'  C^^^^^^^C^^0^  JohnTS™  Ge°rge  Henry'  Dept-  °f  PubllC  Wks-  Canada'  St- 
TVn^MlnS'  rfc,?'  finP^'  0f  Toronto)'  director'  Mlnes  Branch'  WHITMAN,  Clyde  Oliver,  B.Sc.  (N.S.  Tech.  Coll.),  asst.  master, 

Pv£dm£d  '  £$    ■     b        ♦  r>  u-    -n        .r  *  •  ♦  r»    t  Baron  Byng  High  School,  Montreal. 

VERNER,  Edwin  Ernest  George  Hamilton,  district  engr.,  Dept. 

of  Public  Works,  Prov.  of  B.C.,  Port  Coquitlam,  B.C. 


Associate  Members 

ADAMS,  Andrew  Hepburn  Syme,  M.A.,  B.Sc.  (Glasgow  Univ.), 
teacher  of  applied  mechanics  and  strength  of  materials,  Central  Tech- 
nical School,  Toronto,  Ont. 

ANDERSON,  James  William,  district  sales  engr.,  Canadian 
Crocker  Wheeler  Company,  Limited,  St.  Catharines,  Ont. 

ARMSTRONG,  Douglas  Bond,  design 'g.  office,  Dominion  Bridge 
Coy.,  Ltd.,  Lachine,  Que. 

FARNSWORTH,  Frederick  DeWitt,  ch.  engr.,  Reid,  Farnsworth 
and  Shafner,  Ltd.,  engrs,  and  contrs.,  Annapolis  Royal,  N.S. 

FINLAYSON,  Ernest  Herbert,  B.Sc.  (Univ.  of  Toronto),  forest 
protection  specialist,  third  office,  Forest  Branch,  Dept.  of  the  Interior, 
Ottawa,  Ont. 

GREEN,  Leonard,  sales  engr.,  Power  Plant  and  Steam  Speciality 
Dept.,  Crane  Limited,  Calgary,  Alta. 

IVEY,  Charles  H.,  B.Sc.  (McGill  Univ.),  works  engr.  and  chemist, 
Empire  Brass  Manufacturing  Co.,  Ltd.,  London,  Ont. 

MACDONALD,  Redmond  Donald,  engr..  Forestry  Branch, 
Dept.  of  the  Interior,  Ottawa,  Ont. 

McLAREN,  William  Alfred,  instr'man,  C.N.R.,  Charlottetown, 
P.E.I. 

MULLIN,  James  Walter,  B.Sc.  (McGill  Univ.),  engr.-in-charge, 
Marconi  6  k.w.  ship  stn.  and  new  stn.  for  intercity  work  being  erected 
Glace  Bay,  N.S. 

PALMER,  John,  B.Sc,  (London  Univ.),  dist.  engr.,  Canadian 
Westinghouse   Co.,   Montreal,   Que. 

STEPHEN,  John,  asst.  to  structrl.  engr.,  Hydro-Electric  Power 
Commn.  of  Ontario,  Toronto,  Ont. 

SUTHERLAND,  Mitchell  Scobie,  res.  engr.,  Temiskaming  and 
Northern  Ontario  Rly.,  James  Bay  Extension,  of  Cochrane,  Ont. 

WILSON,  James  Alexander,  design'g.  special  drying  plant  for 
John  Lumsden,  Lumber  Manufacturer,  Ottawa,  Ont. 

WOOLLEY,  Arthur,  Statistician,  Royal  Commission,  known  as 
Survey  Board,   for  Southern  Alberta. 

Juniors. 

CARPENTER,  Gordon  Victor,  mech.  dftsman.,  J.  M.  Robertson, 
consulting  engr.,  Montreal,  Que. 

DINGLE,  James  Christian,  B.S.,  C.E.,  (Univ.  of  Manitoba), 
engr.  for  contractors,  taking  rock  of  channel  leading  to  the  Backus 
Brooks  power  house,  Kenora,  Ont. 

Transferred  from  the  class  of  Associate  Member  to  that 
of  Member. 

CUMMIFORD,  Shirley  Armstrong,  chief  engr.,  Toronto  and 
Hamilton,  Highway  Commn.,  Toronto,  Ont. 

GREEN,  William  Harvey,  C.E.,  (Univ.  of  Toronto),  acting  city 
engr.,  building  inspectr.,  and  supt.  of  waterworks,  Moose  Jaw,  Sask. 

HUNTER,  James  Henderson,  engr.,  Canada  Starch  Coy.,  St. 
Paul  Land  and  Hydraulic  Coy.,  and  consulting  engr.,  Corn  Products 
and  Refinery  Coy.,  U.S.A.,  of  Westmount,  Que. 

THERIAULT,  Louis  Leon,  B.Sc,  (Sacred  Heart  Coll.),  and 
N.B.L.S.,  distr.  highway  engr.,  Dept.  of  Pub.  Wks.,  New  Brunswick, 
Fredericton,  N.B. 

WAY,  William  C,  M.Sc.  (Queen's  Univ.),  supervisor  of  surveys 
laboratory,  Topographical  Surveys  Branch,  Dept.  of  Interior,  Ottawa, 
Ont. 


N.B. 


Transferred  from  the  class  of  Student  to  that  of  Member. 
NARRAWAY,  Athos  Maxwell,  B.Sc,  (McGill  Univ.),  controller 
of  surveys,  Topographical  Surveys  Branch,  Dept.  of  Interior,  Ottawa 
Ont. 

Transferred  from  the  class  of  Student  to  that  of  Associate 
Member. 
DUGUID,  Arthur  Fortescue,  B.Sc,  (McGill  Univ.),  Col.  on  staff, 
Director  of  Historical  section,  General  Staff,  Militia  Hdqrs.,  Ottawa' 
Ont. 

MCCAFFREY,    Walter   Rayner,    B.A.Sc,    (Univ.   of  Toronto), 
sales  engr.,  National  Fireproofing  Co.   of  Canada,  Ltd.,   Toronto,  Ont! 

Transferred  from  the  class  of  Student  to  that  of  Junior. 
ALLEN,  Gerald  Nicholson,  rodman  on  constrn.,  C.N.R.  Moncton, 

FOX,  Edward  Cecil  Evans,  dftsman.,  McGregor   &  Mclntyre 
Toronto,  Ont. 

PYBUS,  Ralph  Carr,  B.Sc,  (C.E.,  Univ.  of  Manitoba),  demon- 
strator in  civil  engr'g.,  Univ.  of  Manitoba.  Winnipeg,  Man. 

WALLACE,    Archer    McKay,    B.Sc.   (Queen's  Univ.,),  foreman 
on  reinforced  concrete  constrn.,  Canadian   Des  Moines  Steel  Cov 
Chatham,  Ont.  

Recent  visitors  at  Headquarters  from  out  of  town 

J.  B.  Bamum,  a.m.e.i.c,  Breakeyville,  Que.,  Peter  Gillespie, 
M.E.i.c,  Toronto,  Ont.,  Chas.  A.  Norris,  S.E.I.C.,  Toronto,  Ont.  R  W 
Leonard,  m.e.i.c,  St.  Catharines,  Ont.,  E.  C.  Evans  Fox  seic 
Toronto,  Ont., A.  Gray,  m.e.i.c,  St.  John,  N.B.J.  B.  Carswell,  a.m.e.i  c  ' 
Toronto,  Ont.,  W.  S.  Lawson,  M.E.I.C,  Ottawa,  Ont.,  C.  M.  Low! 
a.m.e.i.c,  Cochrane,  Ont.,  Wm.  Smaill.  m.e.i.c,  Vancouver  B  C 
L.  L.  Brown,  A.M.E.I.C,  Victoria,  B.C.,  M.  W.  Maxwell,  A.M.E  I  C ' 
Alice  Arm,  B.C.,  Ira  P.  Macnab,  a.m.e.i.c,  Halifax,  N.S.,  A.  L.  Mudge, 
A.M.E.I.C,  Toronto,  Ont.,  C.  Ben  Bate,  a.m.e.i.c.  Ottawa.  Ont 
C.  N.  Shanley,  a.m.e.i.c,  Chicoutimi  West,  P.Q.,  A.  Babin,  a.m.e.i.c  ' 
Matane,  Que.,  E.  Fortin,  jr.E.l.c,  Sudbury,  Ont.,  Edw.  A.  Evans' 
m.e.i.c,  Quebec,  Que..  1).  W.  McLachlan,  m.e.i.c.  Ottawa  Ont' 
Wm.  P.  Anderson,  M.E.I.C,  Ottawa,  Ont.,  R.  C.  Flitton.  A.M.E.I.C, 
Peterborough,  Ont.,  J.  W.  Hayward,  A.M.E.I.C,  New  York  N.Y , 
\  ictor  E.  A.  Belanger,  m.e.i.c,  Hawkesbury,  Ont.,  C.  E.  W.  Dodweli! 
Hon.  m.e.i.c,  Halifax,  N.S.,  Horace  L.  Seymour,  a.m.e.i.c,  Toronto' 
Ont.,  G.  Ernest  Booker,  A.M.E.I.C.,, St.  Amies  de  Bellevue,  Que  B  j' 
Saunders,  M.E.I.C,  Edmonton,  Alta.,  S.  J.  Chapleau,  M.E.I.C,  Ottawa, 
Ont..  H.  E.  Bates,  a.m.e.i.c.  Grand  Mere.  Que.,  Charles  H.  Keefer 
M.E.I.C.,  Ottawa.  Ont.,  T.  C.  Keefer,  A.M.E.I.C,  Ottawa,  Ont  1  W 
Roland,  m.e.i.c,  Halifax,  N.S.,  J.  D.  Tully.  S.E.I.C,  Calgary,  Vli.i 


Publication 

Belt  Conveyors  and  Belt  Elevators,  by  Frederick  V.  Hetzel,  M.E., 
published  by  John  Wiley  and  Sons,  Inc.  This  textbook  contains  three 
hundred  and  twenty  pages  of  descriptive  matter  and  important  data 
and  is  intended  by  the  author,  who  has  for  the  past  thirteen  vears 
been  chiet  engineer  of  one  of  the  largest  companies  engaged  in 
business,  for  use  as  a  practical  book.  The  material  has  been  divided 
into  two  principal  sections,  the  first  dealing  with  belt  conveyors  and  the 
second  with  bell  elevators,  the  chapters  in  each  of  these  sections  treat- 
ing at  some  length  the  various  details  and  types  of  equipment 
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OTHER  SOCIETIES  NEWS 


I 
! 


Councillors    muI    Officers    of    Associations    of 

Professional   Engineers  in  the  various 

Provinces  of  Canada. 

For  the  information  of  the  members  of  the  Institute 
there  is  given  below  a  list  of  the  councillors  and  officers  of 
the  associations  of  professional  engineers  in  the  various 
provinces  in  Canada,  together  with  a  summary  of  the 
membership  of  each  organization. 

The   Association   of  Professional   Engineers  of  Alberta 
1922-23 

President R.  G.  Drinnan,  Edmonton. 

Vice-President \V.  B.  Trotter,  A.M.E.I.C,  Calgary. 

Past-President R.  A.  Brown,  Calgary. 

Representative       on 
the  Senate  of  the 
University  of  Al- 
berta. ...  .  A.  S.  Dawson,  M.E.I. C,  Calgary. 
Councillors: 

C.  Charlesworth,  M.E.I.C.,  Edmonton. 
W.  Alexander,  M.E.I.C.,  Edmonton. 
Schulte,  Strathmore. 
J.  McEwen,  A.M.E.I.C.,  Calgary. 
*C.  A.  Robb,  a.m.e.i.c,  Edmonton, 
R.  S.  Trowsdale,  a.m.e.i.c,  Calgary. 
*B.  L.  Thorne,  M.E.I.C.,  Calgary. 
Wm.  Stevenson  Jr.,  Hillcrest. 
R.  S.  L.  Wilson,  a.m.e.i.c,  University  of  Alberta, 
Edmonton,  Alta. 

M.    Fife,    Jr.E.l.C,    University    of   Alberta, 
Edmonton,  Alta. 


Civil L. 

*F. 

Electrical *T. 

H. 
Mechanical 


Mining. 
Registrar . "  . 


Secretary-Treasurer .  W. 


•To  retire  in  1923. 

Registration  of  Members. 
Civil  213;  electrical  21;  mechanical  33;  mining  54. 

The  Association  of  Professional   Engineers  of  the 
Province  of  British  Columbia 

President A.  E.  Foreman,  M.E.I. C,  Vancouver. 

Vice-President Chas.  Brakenridge,  m.e.i.c,  Vancouver. 

Registrar  and  Secret- 
ary-Treasurer..  .  E.   A.   Wheatley,    a.m.e.i.c,   930   Birks   Bldg., 
Vancouver,  B.C. 
Councillors: Jas.  Muirhead,  m.e.i.c,  Vancouver. 

D.  O.  Lewis,  m.e.i.c,  Vancouver. 

E.  E.  Brydone-Jack,  m.e.i.c,  Victoria. 

F.  Saw  ford. 

E.  G.  Matheson,  m.e.i.c,  Vancouver. 
H.  L.  Robertson. 

F.  W.  Guernsey. 

J.  R.  Grant,  m.e.i.c,  Vancouver. 
Patrick  Philip,  m.e.i.c,  Victoria. 

Registration  of  Members. 
Civil  313;  mining  84;  electrical  59;  mechanical  77 
structural  18;  railway  21;  chemical  12;  logging  7;  forest  3 
municipal  3;  telephone  2;  geographical  1;  hydrographic  1 
hydraulic  1;  irrigation  1. 

The  Association   of  Professional  Engineers  of  the 
Province  of  Manitoba 
A.  A.  Young,  A  m.e.i.c,  Winnipeg. 
E.  V.  Caton,  m.e.i.c,  Winnipeg. 


President 

Vice-President 

Secretary-Treasurer 
and  Registrar . . 

Councillors 


Geo.  L.  Guy,  M.E.I.C.,  503  Tribune  Bldg.,  Win- 
nipeg, Man. 

E.  P.  Fetherstonhaugh,  m.e.i.c,  Winnipeg. 
A.  J.  Taunton,  a.m.e.i.c,  Winnipeg. 

F.  II.  Martin,  M.E.I.C,  Winnipeg. 
C.  H.  Fox,  m.e.i.c,  Winnipeg. 

Registration  of  Members. 
Chemical  2;  civil  163;  electrical  48;  mechanical  79; 
mining  14. 

The  Association  of  Professional  Engineers  of  the 
Province  of  Ontario 

President Willis  Chipman,  m.e.i.c,  Toronto. 

Vice-President        .     F.  R.  Ewart,  m.e.i.c,  Toronto. 

Past-President C.  H.  Mitchell,  c.B.,C.M.Q.,M.E.i.c.,Toronto. 

Registrar  and  Secret- 
ary-Treasurer..  .   R.  B.  Wolsey,  96  King  St    W.,  Toronto. 


Councillors: 

I  ivil 


Mechanical 

Chemical 

Electrical.. 

Mining 


A.  W   <<r;iy,  A.M.E.I.C,  Ottawa. 
\\.  11   Harkness,  M.E.I.C,  Toronto. 

II.  J.  Lamb,  M.E.I.C.,  Toronto. 

II    II    Angus,  Toronto. 

Frederick  Burnett,  Toronto. 
*.\   K.  SpOttOn,  Gault. 

I).  J.  Huether,  Toronto. 
*J.  Watson  Bain,  Toronto. 

E.  T.  Sterne,  Brantford. 

S.  E,  M.  Henderson,  Toronto 
*A.  B.  Lambe,  a.m.e.i.c,  Ottawa. 

M.  J.  McHenry,  Walkerville. 
.  J.  A.  Reid,  m.e.i.c,  Cobalt. 
*George  R.  Mickle,  Toronto. 

D.  E.  Keeley,  Schumacher. 


•Appointed  by  I.icut-Governor  in  Council. 


Registration  Members 
Civil  287;  mechanical  38,  electrical  90;  chemical  14; 
mining  50. 


Corporation   of   Professional   Engineers   of   Quebec 

President A.  R.  Decary,  M.E.I.C,  Quebec. 

Vice-President K.  B.  Thornton,  m.e.i.c,  Montreal. 

Secretary-Treasurer..  Frederick  B.  Brown,  M.E.I.C,  Montreal. 

Registrar A.Mailhoit,  Room  75.  No.  294  St.  Catherine  St.  E., 

Montreal. 
Councillors: 
Montreal  District    Frederick  B.  Brown,  m.e.i.c,  Montreal. 
C.  N.  Monsarrat,  m.e.i.c,  Montreal. 
J.  M.  Robertson,  m.e.i.c.  Montreal. 
Arthur  Surveyer,  m.e.i.c,  Montreal. 
K.  B.  Thornton,  m.e.i.c,  Montreal. 
Quebec  District. . .  A.  R.  Decary,  M.E.I.C,  Quebec. 
J.  E.  Gibault.  a.m.e.i.c,  Quebec. 
A.  B.  Normandin,  a.m.e.i.c,  Quebec. 

Total  membership  905. 


The   Association   of  Professional   Engineers  of  the 
Province  of  New  Brunswick 


President 

Vice-President 

Secretary  and  Regist- 
rar  

Councillors: 
St.  John  District 


B.  M.  Hill,  m.e.i.c,  Fredericton. 
G.  G.  Murdoch,  m.e.i.c,  St.  John. 


J.  A.  W.  Waring, 
St.  John. 


a.m.e.i.c,  Asst.  Engr.,  C.P.R. 


Frank  P.  Vaughan,  m.e.i.c,  St.  John. 

Harry  F.  Bennett,  a.m.e.i.c,  St.  John. 
Moncton  District..  J.  D.  McBeath,  m.e.i.c,  Moncton. 

K.  S.  Pickard,  a.m.e.i.c,  Sackville. 
Chatham  District.  R.  J.  Sandover  Sly,  a.m.e.i.c,  Campbellton. 
Fredericton    "      .  E.  O.  Turner,  a.m.e.i.c,  Fredericton. 

Registration  of  Members. 
Civil  150;  electrical  9;  mechanical  8;  chemical  1; 
civil  and  mining  1;  civil  and  mechanical  4;  civil,  mechan- 
ical and  mining   1;  civil,   electrical  and  mechanical  2; 
electrical  and  mechanical  1. 


The  Association  of  Professional  Engineers  of  Nova  Scotia 


C.  E.  W.  Dodwell.  Hon.M.E.l.C,  Halifax. 
A.  R.  Chambers,  ME  I.e.  New  Glasgow. 


President 

Vice-President 

Secretary  and  Regist- 
rar    W.  P.  Morrison.  M.E.I.C,  P.O.  Box  225,  Halifax 

Councillors: R.  P.  Donkin.  Halifax. 

R.  W.  McColough,  A.M.E.I.C,  Halifax. 
W.  P.  Morrison,  m.e.i.c,  Halifax. 
*D.  W.  Robb,  M.E.I.C,  Amherst. 
*W.  A.  Hendry7,  a.m.e.i.c,  Halifax. 
*F.  H.  Sexton,  Halifax. 
*F.  W.  W.  Doane,  M.E.I.C.  Halifax. 
*T.  J.  Brown,  m.e.i.c,  Halifax. 
*L.  H.  Wheaton,  a.m.e.i.c,  Halifax. 
*J.  L.  Allen,  m.e.i.c,  Dartmouth. 
F.  R.  Faulkner,  m.e.i.c,  Halifax. 
K.  H.  Smith,  m.e.i.c.  Halifax. 
C.  H.  Wright,  M.E.I.C,  Halifax. 
A.  F.  Dyer,  A.M.E.I.C.  Dartmouth. 
'Appointed   by  I.ieut-Governor  in  Council. 

Registration  of  Members. 
Civil  156;  mechanical  47;  mining  20;  electrical  16; 
chemical  1. 
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American  Water  Works  Association 

The  mid-winter  meeting  of  the  Canadian  Section  of 
the  American  Water  Works  Association,  was  held  in 
Toronto  on  Thursday  and  Friday,  February  22nd  and 
23rd,  with  headquarters  at  the  Carls-Rite  hotel.  This  meet- 
ing proved  to  be  one  of  the  most  interesting  of  the  section 
and  in  addition  to  the  business  sessions  which  occupied  the 
forenoon  of  the  first  day  of  the  meeting,  the  following 
interesting  papers  were  presented  —  "Water  Works 
Intakes"  by  Prof.  R.  W.  Angus,  m.e.i.c;  "Preparation 
of  Water  for  Filtration"  by  A.  V.  DeLaporte,  a. m.e.i.c, 
and  F.  A.  Dallyn,  a.m.e.i.c;  "Waterworks  Records 
and  Accounting"  by  Mr.  Henderson,  the  Peterborough 
Utilities  Commission;  "Chlorination  Apparatus  and  its 
Control"  by  G.  A.  H.  Burn  and  A.  E.  Berry,  a.m.e.i.c; 
"Special  Water  Works  Tools  and  Equipment"  by  Alex- 
ander Milne,  a.m.e.i.c;  "Application  and  Operation  of 
Gasoline  Auxiliary  Pumps"  by  S.  L.  Fear,  m.e. 

University  of  Toronto   Engineering    Alumni 
Pacific  Coast  Branch. 

The  Pacific  Coast  Branch  of  the  University  of  Toronto 
Engineering  Alumni  Association  held  a  very  successful 
annual  dinner  in  the  University  Club,  Vancouver,  on 
Saturday,  January  27th,  this  being  the  sixth  occasion  on 
which  "Schoolmen"  on  the  coast  have  foregathered  for 
the  annual  liberation  of  "Toike  Oike"  enthusiasm. 

The  menu-card  problem  is  becoming  increasingly 
acute,  year  by  year,  owing  to  the  competition  between 
committees,  each  of  which  considers  itself  in  honour  bound 
to  produce  a  design  which  is  new  and  startling.  The 
designs  of  the  past  two  or  three  years  have  been  quite 
unique  in  arrangement  and  contain  a  very  original  line  of 
wit.  Therefore  the  task  facing  this  year's  committee  was 
no  easy  one:  but  notwithstanding,  the  design  evolved  was 
quite  the  equal  of  its  predecessors,  being  in  the  nature  of 
a  prospectus  for  a  mining  concern,  in  which  the  "Toike 
Oike  Development  and  Improvement  Company"  gave  a 
report  of  the  "Sixth  Annual  General  Meeting  of  Share- 
holders". 

The  evening  passed  very  pleasantly,  being,  as  usual, 
marked  by  the  absence  of  undue  formality.  Prominent 
among  the  after-dinner  speakers  was  J.  H.  Kennedy, 
m.e.i.c,  who  was  recently  made  a  life  member  of  The 
Institute,  and  who  enjoys  the  further  distinctions  of  being 
the  oldest  living  graduate  of  the  "School"  and  honorary 
president  of  the  Pacific  Coast  Branch.  Another  speaker 
of  special  interest  was  Major  Cecil  R.  Crysdale,  M.E.I.C, 
recently  returned  to  Vancouver  on  an  extended  furlough, 
from  the  Gold  Coast,  where  he  has  been  engaged  on  the 
construction  of  railways  and  harbour  works  at  Seccondee, 
for  the  past  year.  Mr.  Kennedy's  speech  was  in  reply 
to  the  toast  to  the  "Old  Red  School",  and  partook  of  the 
nature  of  very  valuable  fatherly  advice  to  the  younger 
"schoolmen"  present,  who  will  undoubtedly  profit  much 
thereby.  Major  Crysdale's  remarks  were  directed  to  his 
experiences  on  the  Gold  Coast  and  a  general  explanation 
of  the  work  in  progress  there,  all  of  which  were  heard 
with  very  good  interest. 

About  thirty- five  were  present  at  the  dinner .  T.  H. 
Crosby  occupied  the  chair,  being  president  of  the  Branch 
for  the  year  1923.    The  dinner  was  made  the  more  lively 


by  numerous  songs  and  yells,  in  which  every  son  of  the 
"School"  knows  well  how  to  make  himself  heard. 

Association  of  Professional  Engineers  of  the 
Province  of  New  Brunswick. 

The  annual  meeting  of  the  Association  of  Professional 
Engineers  of  the  Province  of  New  Brunswick  was  held  in 
St.  John  on  January  26th,  C.  C.  Kirby,  m.e.i.c,  vice- 
president,  occupied  the  chair  and  presented  the  report  of 
the  council  and  the  financial  statement  for  the  year  ending 
December  31st,  1922.  It  was  shown  that  there  are  177 
registered  members  and  seven  licenses  have  been  issued 
during  the  year.  The  financial  statement  snowed  a 
surplus  of  assets  over  liabilities  of  $3,373.13. 

Association  of  Professional  Engineers  of  the 
Province  of  Manitoba 

On  Thursday,  January  18th,  the  Association  of  Pro- 
fessional Engineers  of  Manitoba  held  their  Annual  Meet- 
ing. The  chief  business  of  the  evening  was  the  election 
of  members  of  Council  and  officers  for  the  year  1923. 
D.  A.  Ross,  m.e.i.c,  retiring  president,  presided.  While 
the  scrutineers  were  counting  the  ballots,  Professor  Wright, 
Ph.D.,  of  the  department  of  Philosophy  of  the  University 
of  Manitoba  addressed  the  meeting  on  "Professional 
Ideals".  He  took  as  his  text  Kipling's  poem  "The  Sons 
of  Martha"  which  expressed  the  popular  impression  that 
the  technicians  —  the  Sons  of  Martha  actuated  on  a  lower 
plane  than  the  intellectuals  —  the  Sons  of  Mary. 

This  impression  is  founded  on  two  notions  which  the 
professor  stated  were  fallacious  and  based  on  an  explored 
philosophy. 

Dr.  Wright  made  a  strong  plea  to  engineers  who  are 
peculiarly  well  situated  to  do  so,  to  strive  for  the  education 
of  the  workers  that  they  might  be  given  the  opportunity 
to  participate  in  the  social  and  moral  standing  which  is 
now  the  prerogative  of  the  professional  classes,  to  teach 
them  to  depend  on  the  higher  satisfactions  which  pro- 
fessional men  enjoy,  the  satisfaction  of  the  professional 
ideal,  creative  in  its  end.    Co-operative  in  its  relations. 

After  Dr.  Wright's  lecture,  the  scrutineers  reported 
that  A.  U.  S.  Taunton,  a.m.e.i.c,  F.  H.  Martin,  m.e.i.c 
and  Harry  Fox,  a.m.e.i.c  had  been  elected  to  fill  the 
vacancies  in  council.  Subsequently  A.  A.  Young,  m.e.i.c, 
was  elected  president,  E.  V.  Caton,  m.e.i.c,  vice-president, 
and  Geo.  L.  Guy,  m.e.i.c,  re-elected  registrar. 

A  vote  of  congratulations  was  extended  to  W.  E. 
Hobbs,  a.m.e.i.c,  who  had  been  appointed  deputy 
provincial  secretary,  and  to  Douglas  L.  McLean,  a.m.e.i.c 
appointed  deputy  minister  of  public  works. 

Wallace  Leppard,  a  third  year  student  in  the  Uni- 
versity, who  won  the  Association's  scholarship,  was  pre- 
sented to  the  meeting  and  met  with  a  hearty  reception. 

On  the  motion  of  P.  Burke-Gaffney,  A.M.E.I.C,,  and 
seconded  by  C.  S.  Landon,  A.M.E.I.C,  the  following 
resolution  was  passed-  "That  a  deputation  interview 
the  Provincial  Government  with  the  request  to  eliminate 
the  provision  of  gratuitous  engineering  service  on  projects 
upon  which  the  Government  has  no  direct  financial 
interest".  It  was  pointed  out  that  owing  to  the  fact 
that  the  Government  maintained  huge  engineering  staffs 
for  carrying  out  projects  undertaken  in  conjunction  with 
Municipalities,    that    municipal   officials   had    grown   to 
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believe  that  these  staffs  were  available  for  any  engineering 
service  whatsoever,  which  resulted  in  engineers  in  the 

public  service  being  called  upon  to  do  work  outside  their 
duties  to  the  detriment  of  engineers  in  private  practice. 

On  the  motion  of  W.  P.  Brereton,  A.M.E.I.C.,  the 
council  was  instructed  to  enforce  the  by-laws  in  so  far 
as  they  related  the  engineers  not  in  good  standing  who 
were  practising. 

Growing  out  of  the-  president's  address,  a  lengthy 
discussion  arose  as  to  the  relation  between  The  Institute 
and  the  Association  of  Professional  Engineers ;  while  no 
action  was  taken  towards  defining  the  relationship  it  was 
agreed  that  a  condition  existed  which  could  not  continue 
indefinitely,  and  a  solution  would  have  to  be  sought  in 
the  near  future. 

The  retiring  president  gave  an  address  covering  the 
history  of  the  formation  of  the  Association  in  Manitoba; 
the  work  accomplished  by  the  organization  to  date,  and 
the  aims  of  ths  Association.  He  dealt  at  length  with  the 
relation  of  The  Institute  to  the  Association,  and  accurately 
outlined  the  jurisdiction  of  each.  He  dealt  with  certain 
criticisms  which  had  been  aimed  at  the  operations  of  the 
Association,  in  that  no  immediate  benefit  was  being 
derived.  He  recited  what  had  been  achieved  and  the 
part  that  this  Association  played  with  respect  to  the 
final  scheme  of  a  Dominion-wide  organization.  He 
pointed  out  that  all  the  fees  paid  in  Manitoba  were  less 
than  those  charged  in  some  provinces  by  the  Association 
alone.  He  discussed  suggestions  for  the  holding  of  the 
annual  meeting  of  the  Association  to  make  it  more  in- 
teresting and  attractive  to  the  members.  He  thanked 
the  membership  at  large  for  the  high  honour  they  confer- 
red on  him  in  electing  him  twice  to  the  council  and  finally 
to  the  presidency,  and  expressed  his  warm  appreciation 
of  the  helpful  advice  and  the  work  of  the  members  of 
council  and  the  board  of  examiners  and  officers  of  the 
Association. 


Publications 


The  Building  Labour  Calculator  by  Gordon  M.  Tamblyn,  author 
and  publisher,  Denver,  Colorado.  This  ready  reference  calculator  is 
published  in  loose  leaf  form  in  order  that  the  monthly  service,  which 
is  carried  on  in  connection  with  it,  may  provide  the  owner  with  a  book 
based  on  the  most  recent  information  available. 


British  Standard  Specification.  Specilication  No.  99-1922  on  the 
subject  of  copper-alloy  pipe  fittings  for  pipe  sizes  from  }i  inch  to  4 
inches  has  just  been  issued  by  the  British  Engineering  Standards 
Association.  The  report  deals  with  the  material  to  be  employed,  testing 
and  dimensions  for  equal  and  reducing  sockets,  elbows,  tees,  plugs, 
crosses,  return  bends,  etc.,  and  both  short  turn  and  long  sweep  fittings 
are  included.  It  also  contains  numerous  tables  for  equal  fittings  and 
the  methods  to  be  adopted  for  calculating  the  dimensions  of  reducing 
fittings,  accompanied  by  explanatory  figures  in  each  case.  Tables 
of  centre  to  face  dimensions  for  reducing  fittings  are  given  and  also  the 
standard  sizes  of  these  fittings  in  both  short  and  long  sweep  varieties. 
Each  type  of  fitting  dealt  with  is  illustrated  by  a  figure.  Some  notes 
follow  on  the  design  of  the  fittings,  accompanied  by  a  diagram  illus- 
trating the  method  of  setting  out  the  curves.  The  report  concludes 
with  appendices  regarding  screw  threads  and  British  Standard  test  pieces. 

List  oi  Specifications  and  Reports  The  British  Engineering  Stand- 
ards Association  has  issued  a  list  of  specifications  and  reports  published 
by  the  Association  to  November  1922.  This  list  also  includes  the 
names  ,of  the  specifications  and  reports  which  have  been  translated  into 
French.  Italian.  Portuguese  and  Spanish. 
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Interesting  Letter  from  Argentina 

In  view  of  the  interesting  information  contained  in 
a  letter  jusl  received  from  Verne  Leroy  Havens,  M.E.I.C, 
New  York,  editor,  Ingenieria  Internacional,  it  is  being 
published  in  the  knowledge  that  it  will  be  read  with 
interest  by  members  of  The  Institute  throughout  Canada. 

Buenos  Aires  Argentina 
Januarv   14th,    1923. 
Dear  Mr.  Keith: 

It  was  indeed  with  great  pleasure  that  I  learned 
of  my  election  to  membership  in  The  Engineering  Institute 
of  Canada  and  I  hope  that  time  and  opportunity  may 
permit  me  to  be  of  some  service  to  that  honourable 
institution.  You  of  course  understand  that  the  delayed 
reply  to  your  notification  was  caused  by  my  travels  in 
South  America,  your  communication  only  having  been 
received  a  few  days  ago.  My  check  for  the  amount  due 
has  gone  in  a  separate  communication. 

I  was  especially  pleased  to  meet  Dr.  O.  Temple 
Piers,  a. m.e.i.c,  member  of  The  Institute,  at  the  Inter- 
national Engineering  Congress  in  Rio  de  Janeiro.  I  had 
krown  him  previously  but  was  not  sure  that  his  work  at 
McKenzie  College  would  permit  him  to  be  present  at 
the  congress.  He  presented  a  paper  there  that  was  very 
well  received  by  both  Brazilians  and  foreigners,  on  his 
method  of  teaching  surveying.  Dr.  Piers  is  held  in  very- 
high  esteem  in  Brazil  and  the  graduates  of  McKenzie 
College  enjoy  a  very  high  measure  of  success. 

The  first  issue  of  the  Revista  da  Club  de  Engenharia 
since  1913  was  published  about  a  month  ago  and  a  copy 
of  it  was  sent  to  my  office  in  New  York  for  transmission 
to  you.  It  contains  a  very  extensive  report  on  the 
International  Engineering  Congress  but  does  not  repro- 
duce the  papers  presented.  As  far  as  I  know  the  only 
place  these  papers  will  be  available  for  a  year  at  least, 
will  be  in  Ingenieria  Internacional  and  only  in  Spanish 
as  we  do  not  publish  in  English. 

The  congress  was  very  successful  from  many  points 
of  view,  but  being  the  first  incident  of  the  kind  in  the 
history  of  South  America  it  did  not  proceed  as  smoothly 
nor  as  rapidly  as  one  might  desire.  I  think  these  meetings 
are  of  great  value  in  developing  friendship  and  under- 
standing between  the  engineers  of  the  western  world  and 
have  reason  to  believe  that  there  will  be  many  such  in 
the  coming  years. 

I  want  to  thank  you  for  your  personal  message  of 
October  26th  and  regret  exceedingly  that  it  was  not  my 
good  fortune  to  see  you  in  New  York  in  December. 

Sincerely  Yours, 

V.   L.   Havens,  m.e.i.c. 


Trade  Publication 

De  Laval  Steam  Turbine  Co.  Small  single-stage  centrifugal  pumps 
for  motor  or  belt  drive  are  described  in  a  leaflet  and  in  an  instruction 
manual  issued  by  this  company.  These  publications  give  very  com- 
plete tables  and  instructions  lor  selecting  pumps  for  different  conditions. 
and  explain  how  to  determine  the  proper  speeds  and  how  to  select 
piping,  valves,  fittings,  and  driving  pulley  or  motor  to  secure  an  efficient 
and  satisfactory  installation 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  February,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
eferences. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
March,  1923 
Fraber  S.  Keith,  Secretary. 

♦The  professional  requirements  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal,  Hydraulic, 
Mechanical,   Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic.  Geometry,  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements  .or  practical  experience  is  qualified  to  oo-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

BRANCH— ALEC  JOHN,  of  Lethbridge,  Alta.  Born  at  London.  England, 
Apr.  20th,  1880.  1905-06,  and  1007-10,  asst.  to  nrc-h't.  and  surveyor,  London,  ex- 
perience in  drftng.  (Archt'rl.),  specifications,  quantities  and  genrl.  bldg.  ronstrn.; 
1010-14,  asst.  engr.,  waterworks  and  sewers  dept  ,  G.  11.  Altham  Macleod,  rity  engr., 
constrn.  all  waterworks  and  sewers,  construct  g.  new  lines  in  C.L,  pipe,  inspectr.  for 
town  of  MacLeod  on  constrn.  water  filtration  plant;  1914-19,  1st  field  coy..  Can. 
Engrs.;  1019  (July-Nov.),  leveller  and  topogr..  Dominion  Irrig  Dept.  survey  on 
irrig.  project,  Cardston  dist.;  1020  <  May-No\  Land  May  1021  to  date,  instr'man.  and 
inspectr.,  constrn.,  Lethbridge  Nor.  Irrig.  project,  Lethbridge  Northern  Irrigation 
District,   Lethbridge,   Alta. 

References:  II.  B.  Mucklcston,  C.  M.  Arnold.  F.  S.  Dyke,  F.  M.  Wood,  E.  I.  H. 
Ings. 

BRIMER— LAURENCE  FREDERICK,  of  Winnipeg,  Man.  Bom  at  Toronto 
Ont.  Jan.  Slat,  1896.     Educ,  B.Se.,  0    I    I     I  nil    of   Man.,  '22;  1917  (May-Dec.), 

leveller,  Dominion  Topographical  Surveys;  lois  (May-Oct  I,  dftsman.,  Winnipeg 
Hydro.;  1919  (July-Oet.)  and  1921,  (May-Oct.),  journeyman  maintenance,  Winnipeg 
Hydro,  I'ointe  du  Hois,  Man.;  at  present,  distribution  di  )ii  ,  Winnipeg  Hydro-  Electric 
System,   Winnipeg,  Man. 

References:  E.  V.  Caton,  E.  P  Fetherstonhaugh,  J.  W.  Dorsey,  V  M.Hall,  J.N. 
Finlayson,  C.  A.  Clendeiining. 

CROOK— WESLEY,  of  Brooks.  Alta.  Horn  ai  Winnipeg,  Man.,  Ocl  30th,  1895. 
Educ,  1st  yr.  Arts,  Wesley  Coll.,  Winnipeg,  1913-14,  anil  senr,  matric.  for  engr'g, 
1st  yr.  engr'g.,  Univ.  of  Manitoba.  1919-20  Ian   Engineers,  Frai 

2^i  yrs.,  rodman  and  leveller  ,  engr'g.  branch,  C.P.R.,  Dept.  Natural  Resources, 
Brooks;  1022.  field  work  in  connection  with  seepage  and  drainage,  Eastern  Section, 
C.P.R.,  Irrigation  Block;  at  present,  leveller,  O.P.R.,  Dept  Natural  Eli  ources, 
Brooks,  Alta. 

Referenci     I    0.  Cross,  C.  C.  Elliott,  3  B.  Frame,  1    P  Fetherstonhaugh,  H    w 

Moffatt,  C.  A.  Pope. 


CUMxMING— ROBERT  EGERTON,  of  Quebec,  Que.  Born  at  Brixton, 
England,  April  28th,  1873.  Educ,  Thanet  Coll.,  1890;  1st  class  cert.,  Society  of 
Science,  London,  England;  5  yrs.  appr'tceship,  2  jts.  service,  Thomas  &  Thomas,  con- 
sulting engrs.,  London;  1904-06,  constrn.  and  surveying,  Chibougamau  Mining  Co., 
P.Q. ;  1907,  asst.  to  Dr.  De  Romeau,  collecting  specimens  and  geological  data,  Chi- 
bougamau region;  1908-09,  eontrn.  engr.  on  constrn.,  N.T.Rly.  and  1010-12,  asst.  engr.; 
1912-13,  res.  engr.,  and  1014  (June-Oct.),  constrn.  engr.,  N.T.Rlv.;  1013-14,  asst. 
engr.,  Dept.  Pub.  Wks.,  Quebec;  1915-18,  60th  and  9th  Can.  Inf.  Bde.;  1918-19, 
eommn.,  Can.  Engrs.:  1919  (Aug.-Dee.),  contrs.  engr.,  C.N.R.;  1920  to  date,  engr., 
design  and  constrn.  rly.  trestles,  bldgs.,  wharves,  bridges  etc.,  Brown  Corporation, 
Quebec,  P.Q. 

References:  G.  Grant.  A.  E.  Doucet,  J.  E.  Gibault,  S.  L.  de  Carteret,  A.  Ferguson, 
A.  Dick,  I.  Vallee,  J.  C.  Kemp,  D.  S.  Scott. 

ELMSLIE— GORDON  ALEXANDER,  of  Lasalle,  Que.  Born  at  Boston,  Mass., 
Feb.  21st,  1897.  Educ,  pvte  tuition,  engr'g.,  Alex.  Hamilton,  business  course:  1912-13, 
drawing  and  estimating,  Dominion  Bridge  Co.,  Ltd.;  1913-15,  bridge  and  struct '1.  work, 
Quebec  Brdge. drawing  and  templet  making;  1916,  chg. riding-sch.,Shorncliffe, England; 
1916-17,  France;  1917  (July-Oet.),  military  sch.  and  coll.,  Oxford  and  Denham,  Eng.; 

1918  (Jan.-Sept.),  Flight  Commdr,  R.  A.  F.  and  1918-10,  Capt.  on  staff;  1920-21,  plant 
engr'g.  work  bldg.  design  and  constrn.,  Dom.  Engr'g.  Wks  ,  Ltd.,  and  Dom.  Bridge  Co., 
Ltd.;  1921-22,  bldg.,  constrn  and  estimating;  at  present,  in  chg.  Dept.,  Dominion  Brid- 
ge Co.,  Ltd. 

References:  F.  P.  Shearwood,  L.  R.  Wilson,  D.  C.  Tennant,  A.  Peden,  C.  H.  Timm, 
P.  L.  Pratley. 

HOGG— ROBERT,  of  Thorold,  Ont.  Born  at  Glenosheen.  Ireland,  July  17th, 
1895.  Educ,  Kilkenny  Coll.,  1908-12;  1912-14,  chemist  Imperial  Varnish  and  Color 
Co.-,  Toronto,  1912-14;  1914-18.  active  service;  1918  (Oct.-Dec).  chemist,  British 
Acetones,  Toronto;  1919-20,  chemist,  Ontario  Paper  Co.,  Thorold;  1020,  rodman,  Wel- 
land  Ship  Canal;  1021  (six  mos.),  course,  paper  mill  chemistry  under  Dept.  Soldiers 
Civil  He-establishment;  to  date,  asst.  to  the  tester  of  building  materials  and,  at  present, 
senior  laboratory  assistant,  Welland  Ship  Canal,  Testing  Laboratories,  Thorold,  Ont. 

References:  A.  J.  Grant,  W.  H.  Sullivan,  F.  S.  Lazier,  C.  W.  West.  E.  P.  Murphy. 

HOLE— JOHN,  of  Toronto,  Ont.  Born  at  Bradninch,  England,  Jan.  23rd,  1874. 
Educ,  Tech.  scholarship  to  Finsbury  Tech.  Coll.,  and  2  years.,  engr'g.  course;  six  yrs. 
prelim,  engr'g.  work  till  1898;  1S98-07,  in  chg.  estimating  and  supt'g.  bldgs.,  E.  C. 
Christmas,  Forest  Hill,  London,  England;  1907-10,  Darling  &  Pearson,  and  Storey 
&  Van  Egmond,  arch'ts.,  Regina,  and  asst.  drainage  engr..  Pub.  Wks.  Dept.,  Sask.; 
1010-12,  engr.  in  chg.  re-modelling  coal  handling  plants  and  all  engr'g.  work,  Elias 
Rogers  Coal  Co.,  Ltd..  Toronto;  1912-16,  asst.  eh.  dftsman..  topgr'l.  mech.  and  arch'tl. 
drawing,  and  engr'g.  layouts  and  design,  Toronto  Harbour  Commrs. ;  1916-18,  asst. 
supt.  constrn.;  1919-20.  areh't.  and  engr.,  Toronto  Housing  Commn.;  1920-22,  res.  ar- 
chitect and  engr.,  Toronto  Harbour  Commnrs.;  to  date,  pvte.  prtce.,  constrn.  engr'g., 
design  and  supt'ee.,  housing  develop'mt.,  design'g.  and  organizing  industrial  layouts, 
valuation  and  erection  of  bldgs.,  167  Yonge  Str.,  Toronto. 

References:  E.  L.  Cousins,  G.  T.  Clark,  N.  D.  Wilson,  J.  G.  R.  Wainwright,  H.  A. 
Goldman,  A.  E.  K.  Bunnell,  J.  M.  Oxley. 

HOPPER— ALFRED  EDWARD,  of  Westboro,  Ont.  Born  at  Darlington,  Eng., 
July  20th,  1870.  Educ.  engr'g.,  Kendrew  St.  Science  Sch.,  Darlington,  and  Marine 
Academy,  Hartlepool;  fiW  yrs.,  engr.  appr'tee.,  works  and  drawing  office,  Nor.  Eastern 
Rly.  Co.,  Darlington;  1891-92.  G.  T.  Rly.,  Montreal;  1892-98,  sea-going  engr.,  foreign; 
1898-1910,  senr.  engr.,  C.P.R.  Co.'s  .Trans.  Pac  service.;  1910-18,  steamship  inspectr,. 
inspect'g.  hulls,  equip'mt.,  boilers  and  machinery  of  steamships,   Vancouver,   B.C.-; 

1919  to  date,  Principal  Inspectr.  of  boilers  and  machinery,  passing  on  plans  of  same,  also 
supervising  repairs,  Dept.  of  Marine  and  Fisheries,  Ottawa,  Ont. 

References:  F.  McDonnell,  J.  G.  MacPhail,  B.  H.  Fraser,  V.  W.  F.  Forneret, 
W.  H.  Carson. 

LIVINGSTONE— ROBERT,  of  Lethbridge,  Alta.  Born  at  Youngstown,  Ohio, 
U.S.A.,  Dec  9th,  1872.  Registered  holder  under  Mines  Act  Prov.  of  Alberta,  3rd  class 
No.  7,  2nd  elassNo.  6  and  1st  class  No.  161,  Mine  Surveyor's  certificates;  38  yrs.  experi- 
ence in  coal  mining  as  follows: — 1896-99,  in  chg.  underground  work.  Alberta  Rly.  and 
Irrig.  Co.,  Gait  Mines;  1900-06,  Pit  Boss,  in  chg.  underground  work.  Gall  MineNo.  3; 
1907,  mine  mgr.  and  engr.,  Standard  Coal  Co.,  Edmonton.  Alta  :  1008.  distr.  inspectr. 
of  mines,  and  1009,  chief  instectr.  of  mines,  Prov.  of  Alberta;  1910  to  date,  mine  man- 
ager and  engineer,  Gait  Mines,  Lethbridge,  Alta. 

References:  L.  Stockett,  B.  L.  Thorne,  C.  Raley,  S.  G.  Porter,  ('.  M    Arnold. 

MANBEY— BERNARD  FREDERICK,  of  818,  6th  Ave,  S.,  Lethbridge,  Alta. 
Born  at  Acton  Green,  England,  Dec  15th.  1886.  Articled  pupil  to  munic.  engr.,  and 
asst.  on  constrn.,  3  years.;  1906-07,  asst.  clerk  for  works  on  extensn.  to  boiler  house, 
generating  stn.,  and  large  storm  water  sewer  system,  etc;  1907  (six  mos  ),  chainman, 
G.T.P.  main  line,  Headingly,  Man.;  1907-09,  asst.  to  eh.  dftsman  .  and  1009  (Jan- 
May)  transf.  to  constrn.  ofiiee,  CPU,  Winnipeg,  Man.;  1909  (May-Dec),  checker 
.■ind  grader,  East  Kootenay  Lumber  Co.,  Jaffray,  B.C.;  1910-11,  dftsman..  Manitoba 
(iovt.  Telephones,  Winnipeg;  1911-12.  dftsman,  Alberta  Centra]  Rlj  .  Red  Deer. 
Alta  ;  1012-16,  eh.  dftsman..  Alberta  Govt.  Telephones.  Edmonton,  Uts  :  1016-22. 
army,  C.E.F.,  and  Y.M.C.A.  work,  latterly  Genii.  Secy.,  Lethbridge;  1922  to  date, 
dftsman.,  Lethbridge  Northern  Irrigation  District,   Lethbridge,  Alia. 

References:  W.  R.  Pearce,  H.  B.  Mucklcston,  P.  M.  Sander,  F.  S.  Dyke,  G  N 
Houston,  G.  S.  Brown,  C.  Raley. 

MED  FORTH— GEORGE  TAYLOR,  of  Amherst.  \S  Born  at  Burton, 
England,  Dec.  7th,  18SS      Educ,  Hull  Tech.  Coll.,  1904-05    ind  urses,  elec 

engr'g.,  Leeds  Univ..  1006-07;  1906-07,  workshop  training.  A.  Dickinson   A  Sen    i  led 
engrs  .  Leeds.  3  mos  in  drawing  oilier:  1908  09,  junr  asst   engi  .  Newcaatle-on-Tyne 
Elei  in''  Supply  Co  .  ltd  ;  loioii,  senr,  chg.  engr  .Gateshead  on-Tyne  sub-stn  ,4000 
k.w.  capacity,  lighting  power  and  traction  with  steam  elec  standbj    9  mos  .  Bankfoot 
power  sin    3000  k.w.  Bteam-elec    with  equip'mt    being  installed  to  bring  rap 
up  to  6000  k.w.;  1911-12,  alternating  and  direct  current  design,  Hull  Tech   Coll.'  L! 
18,   chg,  constrn.   work,  Chapman    A    Walker,   Toronto,  Ont      1914  15,  supervising 
changing    over    of    plant    and    svsii  in.     Charlottetown    Elec.    Light    Co.,    P.E.I. ; 
1916-17,  <  lanadian  I  ogre     France;  1917-19.  Lieut.,  field  Coy.,  Royal  Engrs     1919 
,  [i  i    engr  .  Maritime  Electric  <  lo  .  1920  to  date,  mng.  engr.,  Canada  I  lecti  i  ' 
Amherst,  N  s  ,  and  consltg.  engr..  Maritime  Rlj    and  Powi  r  Co.,  Ltd.,  Foggins  Mines, 
\  s. 

References:  G  E  Mewill,  D.  W.  Robb,  3  Cumberford,  J  I  Wightman,  \  i 
Mie\  ill'-,  .1.  A.  Burnett. 

PATRICK     PAUL  WALLACE,  of  Brooks,  Alta      Born  at  Augusta,  Mo.,  1    8.A 
\ur    22nd,  loot      Educ,  l<s.  one  season,  rodman,  Strathmore  C.P.R.,  D.N.R.; 
3  yrs.,  rodman  and  asst   bydrographer,  C.P.R.,  D.N.B     Brook  .  Mta.,  and 
as'.i    hydrographei 

References    \   i    Ford, G   P   t    Bw  e.Q.A   Patrick   P   \  Fetterley, <     \  Pope, 
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■    .1   M   Oxley,  R    i    Marshall,  L  Harlrness,  O.  O.  Powell. 

BANDWEL1      PERCY,  of  Powell  River.  B.l       Born   il  Bollov    -    Middlesex, 

i.  N,.\    Til.,  isss      l  d  I.  London;  1904  09,  appr'tce., 

mtce  and  managi  men!  oi 

plant,  Hali  i  Ltd.,  1  ondon.N  ;  191  I   13,  i  b    m<  i  h   dfti  man  :  oi  sign  and  oons- 

under  regulation  ol  London  County  Councu,  Shepherds 

■■1,1  i, ii. l,.n.  \\  ;  I'll.:  ii,  eniti   incbg.wi  i  recon- 

strn  existing  mills  and  plant,  layout    and   equipment  inl   eto., 

<  nil n i mi  ana  Spencer,  Ltd.,  Millers  and  Seed  Mn  -  ,  Rotherlithi     [  1914 

! 'il6-20, 
Lieut.  R.l    .special  empli  1918,  Divn.  Office]   I.'. E..  1919;  staff 

u  hinery 
and  layout  of  plan!  extension!  and  qot  bldgs  undi  r  1(.  Bell-Irving,  Powell  Hiver  Com- 
pan\ .  of  newsprint,  Powell  River,  B.< 

n  mi-    \\    G.  Swan,  R.  Bell-Irving.  E    A.  Jamieson,  C.  T.  Hamilton,  J.  T. 
Fullerton. 

VENNES— HAROLD  J.,  of  Westmount,  Que.  Born  at  Throndhjein,  Norway, 
Sept.  16th,  1S88.  Educ.  B.  \..  I 'niv.  of  Man.,  '10,  1915-10,  research  asst..  physics. 
Univ.  of  Minn.;  1916-19,  asst.  in  develop'mt  of  carrier  current  telephone  ana  equip- 
ment, etc.,  using  vacuum  tubes,  Western  Electric  Co.,  New  York;  1919-22,  direct 
supervision  ol  s:une  and  its  application  to  commer.  telephone  and  telegraph  service, 
Western  Electric  Co.,  New  York;  1922  to  date,  transmission  engr.,  in  chg.  transmission 
■work  and  manufacture  vacuum  tubes,  Northern  Electric  Co.,  Ltd.,  Montreal. 

References:  W.  C.  Adams,  J.  D.  Hathaway,  P.  F.  Sise,  C.  P.  Edwards.  B.  C. 
Nowland. 

VI POND—  WILLIAM  STANLEY,  of  Montreal,  Que.  Born  at  Hudson,  Que., 
April  30th  1887.  Educ,  B.Sc,  and  M  Sc  .  McGUl  Univ.,  '08.  post  grad.  course  and 
demonstrator,  '09;  1909-14,  in  chg.  engr'g,  dept.,  Wire  and  Cable  Co.;  1915-19,  asst. 
chief  engr.,  Northern  Electric  Co.;  1918,  overseas,  Lieut.  R.A.F.;  1919  to  date,  cable 
engr.,  in  chg.  cable  engr'g  dept.,  also  chemical  and  electrical  research  laboratories, 
Northern  Electric  Co.,   Montreal,  Que. 

References:  W.  B.  Cartmel,  W.  C.  Adams.  J.  D.  Hathaway.  P.  F.  Sise,  L.  A.  Herdt, 
K.  B.  Thornton,  W.  H.  Eastlake.  J.  S.  Cameron. 

WALSH— MICHAEL,  of  St.  Johns,  Nfld.  Born  at  Tuam,  Ireland,  May  13th, 
1898.  Educ,  Bach,  of  Engr'g.,  National  Univ.,  Ireland,  '20;  1920-21,  lecturer  in  maths 
physics  and  engr'g.  drawing,  Sir  John  Deane's  Grammar  Sch.,  Northwich.  England; 
1921  to  date,  asst.  city  engr.,  genrl.  munic.  engr'g.,  includ'g.  waterworks  and  sanitary 
engr'g.,  surveying,  levelling  and  constrn.,  St.  Johns,  Nfld. 

References:  F.  H.  Balfour,  J.  W.  Morris,  J.  B.  Baird,  J.  B.  Gilliatt,  J.  II.  Morley. 

_  WORCESTER— WO LSEY  GRANT,  of  Saskatoon,  Sask.  Born  at  Oberlin, 
Ohio,  Oct.  9th,  1876.  Educ,  Ceramics,  Ohio  State,  '99,  also  special  work  in  geology; 
1899-02,  ceramist  in  clay  plants  in  U.S.;  1902-06,  ceramic  engr.,  designer  and  con- 
structing engr.,  on  two  clay  plants  in  Ohio  and  one  in  Virginia  W. ;  1907-09,  instructr. 
in  ceramic  engr'g.,  Ohio  State  Univ.;  1910-11,  ceramic  engr.  in  full  chg.  plant  of  Detroit 
Roofing  Tile  &  Terra  Cotta  Co.;  1912-14,  ceramic  engr.,  designing  and  construct'g., 
100,000  daily  capacity  brick  plant,  Calgary,  Alta;  1915-20,  genrl.  ceramic  engr'g.  and 
geological  work  in  consltg.  capacity  to  the  industry;  1921  to  date.  Professor  of  Ceramics 
Univ.  of  Saskatoon,  and  Provincial  Ceramic  Engr.,  Saskatchewan  Government. 

References:  A.  C.  Garner,  R.  N.  Blackburn,  C.  J.  Mackenzie,  G.  M.   Williams, 

A.  R.  Greig. 

WRIGHT— GEORGE  WILLIAM  GRANT,  of  Regina,  Sask.  Born  at  Leicester, 
England,  Aug.  21st,  1881.  Educ,  Munic  Tech.  Sch.,  Leicester;  1899-03,  junr.  partner, 
Wright  &  Son,  genrl.  contra.,  Leicester;  1904-11,  senr.  member,  Wright  &  Co.,  arch'ts 
and  builders,  Regina,  Sask.;  1912-13,  dftsman.  and  checker,  Regina  Munic.  Rly.; 
1914,  dftsman.  and  checker,  Sask.  Govt.  Surveys  Br.  (L.T.O.);  1915-17,  active  service; 
1918  to  date,  dftsman.  and  inspector,  underground  telephone  system  constrn.,  1919-20, 
supervising  inspectr.,  and  asst.  to  constrn.  engr.,  and  at  present,  head  drftsman.,  and 
inspector,  Dept.  of  Telephones,  Saskatchewan  Govt.,  Regina,  Sask. 

References:  D.  W.  Houston,  T.  McGuinness,  S.  R.  Parker,  A.  C.  Garner,  M.  B. 
Weeks,  L.  A.  Thornton. 

YERBURY— BERTRAM  STUART,  of  St.  Lambert,  Que.  Born  at  Poole, 
England,  Mar.  2nd,  1881.  Educ,  evening  course,  mech.  engr'g.,  Univ.  Coll.,  Not- 
tingham, England;  1897-03,  pupil,  Goddard,  Massey  &  Warner,  Nottingham;  1903- 
04,  ercct'g.  pumps,  engines  etc.  Davey.  Paxman  &  Co.,  Colchester;  1904-05,  dftsman, 
on  extens.  blast  furnace  dept.,  Frodingham  Iron  and  Steel  Co.,  Sydney,  N.S.;  1911-13, 
dftsman.,  Algoma  Steel  Corp.,  Sault  Ste.  Marie,  Ont.;  1913-16,  1  yr.  dfting.,  2  yrs. 
asst.  res.  engr.,  St.  Lawrence  Bridge  Co.,  Montreal;  1916-18,  overseas:  l'.U.s  (8  mos.), 
plant  engr.  (munitions),  Symes  Corp.,  Montreal;  1919  (Jan. -Aug.),  design'g.  and  check- 
ing on  110"  plate  mill,  Dominion  Iron  and  Steel  Co.;  1919-21,  squad  leader  on  new 
Btructrl.  mill,  Algoma  Steel  Corp.;  1921  (Apr.-Dcc),  res.  engr.,  Dominion  Engr'g. 
and  Inspection  Co.,  Montreal;  to  date,  design'g.,  estimating  and  assist'g.,  plant 
engr.,  Dominion  Bridge  Coy.,  Montreal,  Que. 

References:  D.  C.  Tennant,  G.  F.  Porter,  F.  Smallwood,  K.  H.  Marsh,  C.  Stenbol, 

B.  E.  Barnhill.  A.  W.  Sinnamon. 

FOR  TRANSFER  FROM   CLASS  OF  ASSOCIATE   MEMBER  TO  THAT 
OF  MEMBER 

CODE— ABRAM  SILAS,  of  Alvinston,  Ont.  Born  at  Alvinston,  Sept.  18th, 
1873.  O.L.S.,  '06;  1890-1923,  general  municipal  engineering  practice  on  following 
work: — 1896-02,  genr'l.  munic.  engr'g.,  drainage  and  dredge  works,  bridges,  walks, 
sewers,  etc.,  surveys  and  sub-di\  i,-  .  continued  to  1923,  when  nol  otherwise  ei 
15  townships  and  other  municipalities.  —  1902-07,  Northern  Ont.,  township  outlines, 
Govt.;1908-09,  perche  and  pulse  drainage  schemes,  Sarnia  township;  1910;  base 
Meridian  lines,  New  Ont.  for  Ont.  Govt.;  1911-12,  valuation,  Sarnia  Gas  and  Electric 
Co.;  1913,  township  sub-divns.,  and  1919,  township  outlines.  New  Ont.  for  Ont.  Govt.; 
for  several  years  to  1920;  county  engr.,  for  Lambton  Co.;  to  date,  general  municipal 
engineering  practice,  Alvinston,  Ont. 

References:  W.  Chipman,  E.  R.  Gray,  P.  Gillespie,  J.  A.  Bell,  J.  J.  Newman, 
G.  A.  Lean. 
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References    1     R  I    P.  MacNab,  O   8   Cox,  C.  H.  Wright.  F.  A.  Bow- 

man, P.  A    Freeman,  H    Donkin,  W.  P,  Morrison. 

JACKSON  -WALT1  R  of  Niagara  Fall*.  Ont  Bon  at  Buffalo,  N.Y..  Aug. 
22nd,  I  o.,  Univ.  of  1  inamiaston  li  iransit- 

ransitman  i  I  land    ol   Weeti  rn  Alb* 

Power  Development;  1907,  chief  of  party  oi    •  line  surveys;  1908,  asst. 

City   I  m"  ,    Niagara  Falls  and  Chief  of  party  on  blvd.  location  and  constrn.  along 
i  River;  1910-14,  oh.  of  party  and  1916,  dftamaru,  on  O.P.Co'i  Power  Develop- 
1916-16,  asst.  to  consltg.  engr.,  in   Winston.  Balem,  N.C.;  1914-10,  res.  engr. 
on  pumping  and  filtration  plant  const™  ,  City  of  Columbus;  1916-18,  res.  engr  .  OP. 
Co.'s  Power  Development;   1918  to  date,  divisional  engr.,  on  portion  of  the  canal, 
ii  house,  power  house  and  Q  and  P  II. Rly  .  for  the  Queenston  Plant  of  the 
.   Development    for  the  Hydro-Electric  Power  Commission  of  Ontario. 
References:   W.  J.  Francis.  II    G    Acres,  T.  B.  Bogg,  N.  It.  Gibson,  A.  C.  D. 
Blanchard,  B.  Bucke,  C.  H.  Mitchell. 

McKTEL— HAROLD  \\  II  BON.  of  Sackville.  N.B.  Born  at  Gananoque.  Ont.. 
Sept.  4th,  1888;  Educ.  B.A.,  B.Bc    (Chem.  Km-  Univ.,  '08.  '12;  one  year 

post  graduate  work;  chemist,  Canada  Cement  Co.  and  consulting  engr.,  Crown  Paving 
Co.,  Calgary.  Alta.;  research  chemical  engr..  British  Chemical  Co.,  Trenton,  Ont.; 
Professor  of  Chemistry,  and  Director  Collegiate  Dept  ,  Mount  Royal  College,  Calgary; 
1913-19,  Prof,  of  Mech.  Engr'g.,  Mount  Allison  Univ.;  1915  to  date,  secretary',  of 
Faculty  of  Applied  Sci.  and  Registrar,  also  member,  Committee  on  Engineering 
Education,  Canadian  Universities  Conference;  1919  to  date,  Senior  Professor  of  Engin- 
eering,  Mount  Allison   University,  Sackville,   N.B. 

References:  D  W.  Robb,  I.  P.  MacNab.  F.  R.  Faulkner,  H.  S.  Johnston,  F.  S. 
Keith,  J.  D.  McBeath,  R.  G.  Gage,  G.  C.  Torrens,  C   S.  G.  Rogers. 

PROCTOR— ED  WARD  MOORE,  of  20.  Rosemount  Ave.,  Toronto,  Ont.  Born 
at  Sarnia,  Ont..  May  11th,  1888.  Educ,  B.A.Sc.  Univ.  of  Toronto,  '09;  1907  (summer 
surveys,  C.P.R.,  irrigation  dept.;  1908  (summer),  surveys.  N.T.R.  location  surveys; 
1909  (summer  and  fall),  res.  engr.,  waterworks,  for  Willis  Chipman:  1910-12,  Btructrl. 
dftsman.,  Canada  Foundry,  Toronto;  1912-16,  bridge  and  structrl  designer  in  rly. 
and  bridge  dept.,  City  of  Toronto;  1916  to  date,  manager,  chg.  design  and  constrn., 
waterworks,  sewers,  and  structrl.  designs,  James  Proctor  and  Redfern,  Consulting 
Engineers,  Toronto,  Ont. 

References:  G.  G.  Powell,  E.  A.  James,  M.  E.  Brian,  E.  R.  Grav,  G.  T.  Clark. 
W.  A.  McLean,  F.  A.  Dally n. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

COLLINS— WILLIAM  SCOTT,  of  Great  Falls,  Man.  Born  at  Miami.  Man  , 
Aug.  10th,  1888.  Educ  .  B.C.E..  Univ.  of  Manitoba.  '14;  1911  (Mav-Oct.).  rodman. 
Nat.  Transc.  Rly.;  1912  (May-Oct.).  dftsman.,  C.N.R.;  1913  (May-Oct).  rodman. 
Dominion  Public  Works  Dept.;  1914  (May-Aug.),  instr'man.,  Good  Roads  Board; 
1914-19,  overseas;  1920  (Feb.-Sep.),  1st.  asst.  to  munic  engr..  Munic.  of  Rockwood; 
1920-21,  munic  engr.,  Munic  of  St.  Anne,  Good  Roads  Board;  1921  (Apr .-Nov.), 
engaged  on  contract  work  on  concrete  road  bridges  and  culverts;  at  present,  engr'g. 
staff,  instr'mt.  work  and  inspectn.,  on  concrete  dam,  rock  excavation  for  channel,  Rock 
Fill  Dam.  in  chg.  of  party  on  field  surveys  for  dykes  and  flooded  area,  determination 
of  monthly  quantities  of  rock  excavation,  etc.,  Manitoba  Power  Co.,  Great  Falls  Deve- 
lopment. 

References:  B.  S.  McKenzie,  A.  J.  Taunton,  E.  P.  Fetherstonhaugh,  C.  N.  Mit- 
chell, D.  M.  Mawhinney. 

OULTON— AUBREY  ERNEST,  of  Moncton,  N.B.  Born  at  .Tolicure,  N.B.. 
Mar.  21st,  1893.  Educ,  N.S.  High  School  and  pvte.  tuition:  2  yrs..  Robb  Engineering 
Co.,  Amherst,  N.S.;  1912-13,  Divg.  office,  Dominion  Bridge  Co.,  Lachine,  Que.; 
1913-20,  field  and  office  bridge  experience,  Canadian  Government  Rlys.,  Moncton. 
N.B.;  1920-21,  chg.  of  field  survey  of  bridges,  rated  draughtsman;  1921  to  date,  asst. 
engr.,  bridge  dept.,  C.N.R.,  Moncton,  N.B. 

Refrences:  C.  B.  Brown,  W.  A.  Duff,  R.  O.  Stewart,  A.  F.  Stewart,  F.  B.  Tapley, 
C.  S.  G.  Rogers. 

FOR  TRANSFER  FROM   CLASS   OF   STUDENT  TO   HIGHER  GRADE 

McCLELLAND— WILLIAM  RAYMOND,  of  152  Durocher  Str.,  Montreal. 
Que.  Born  at  Halifax,  N.S.,  Jan.  16th,  1896.  Educ.  B.Sc.  (Met  Eng.l,  McGill 
Univ.,  '22,  1916-17,  inspectr.  of  gauges,  munitions  and  rectifies  at  munition  works 
of  Record  Foundry  and  Machine  Co.,  Moncton,  N.B.:  1918.  (4  mos.).  invoice  clerk, 
reconstruction  dept.,  Halifax  Relief  Commn.;  1920  (4  mos.),  chemist  in  chg.  labor- 
atory at  paint  and  varnish  works,  Brandram-Henderson,  Ltd.,  Halifax.  VS.;  1922 
(2  mos.),  Rondelle  Dept.,  International  Nickel  Co.  of  Canada,  Port  Colborne,  Ont.; 
at  present  on  post  grad.  work  and  research,  Dept.  of  Metallurgy,  McGill  University, 
Montreal,  Que. 

References:  A.  Stansfield,  F.  A.  Bowman,  J.  N.  Finlavson,  C.  M.  McKergow, 
H.  IS.  Pickings,  W.  P.  Copp. 

McCONVIL I.]-;— CECIL  A.,  of  Iroquois  Falls,  Ont.  Born  at  Kingston,  Ont.. 
May  20th,  1896.  Educ,  B.Sc.  (honours)  Queen's  Univ.,  '21.  is  mos.  machinist, 
erect'g.  shop,  Canadian  Locomotive  Co.,  Kingston;  6  mos.,  bolter  up  and  fitter.  Col- 
li ngwood  Shipyard;  1920  (Jan.-Apr.).  instructr.  in  steam  and  gas  engr'g  .  Vocational 
Training  School,  Kingston:  1920,  planning  man.  Mold  and  Core  Dept..  Goodyear  Tire 
and  Rubber  Co.,  New  Toronto;  NO\  1921  to  Mar.  1922.  Canadian  Paperboard  Co., 
Frankford,  Out.;  1922  1  Mar. -Dec),  asst.  to  efficiency  engr..  and  1922  to  date,  record- 
ing instrument  engr.,  Abitibi  Power  and  Paper  Co.,  Iroquois  Falls,  Ont. 

References:  I  .  M.  Arkley.  L.  T.  Rutiedge,  W.  P.  Wilgar,  W.  I  .  Malcolm,  A.  Mae- 
phail. 

SCOTT— MORRIS  \1  ]\  WDER.  of  165,  Wilson  Ave.  Montreal.  Que.  Born 
at  Regina,  Sask..  Dec.  12th,  1886.  Educ.,  R.M.C.,  Kingston,|'07;  1907  (summer),  ch'mn, 
rodman  and  instr'man.,  G.T.P.  Rly  .  Prairie  W.,  Div.  Res.  4v  1908,  chainman  on  tim- 
ber limit  surveys  and  chaintnan  and  instr'man..  Bub-divn.  surveys,  Driscoll  &  Knight. 
1)1.  s  .  Edmonton,  Alta  .  1909  (June-Sept.),  asst  engr.  on  constrn..  Edmonton  Radial 
RXj  .  :  In  onton;  1910,  instr'man,  res  No  2  <  algary branch,  and  res.  No.  9,  Mountain 
Dm,  G  r ,P.C  Rb  .  1911-12,  res'engr.,  res,  No  7.  Mtn.  Div.,  1912-13.  res.  No.  24, 
Mm  1  h  .  and  1913-14,  res.  engr.  in  chg  concrete  tunnel  lining  at  Mile  109,  B.C., 
G.T.P.Rlj  ;  1914-16,  Lieut.,  Capt.  and  Major.  1st  Canadian  Motor  Machine  Gun 
Bde.;  1918,  Lieut.  Col.,  in  emmd.  4th  Battn.  Can.  Machine  Gun  Corps.,  to  1919, 
demobilized;  Aug.  1919-Dec  1920.  Soldier  Settlement  Bd  ,  Edmonton,  (.7  mos.\ 
Lockwo.  A   Co.  of  Canada,  Ltd..  Montreal,  (2  mos.1.  and  valuation  dept., 

G.T.Rly  ,  Montreal  (3  mos  );  1920  to  date,  engr.  in  chg.  constrn.,  aqueduct  enlarge- 
ment, Montreal  Water  Board,  Montreal,  Que. 

References:  C.  J.  Deebaillets,  C  M.  Morssen,  A.  S.  Dawes  J,  A  lleaman,  F.  J. 
George,  R.  W.Jones,  W.  P.  Wilgar,  H.  F.  Mcurling. 
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In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC    PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  invited.  Information  concerning  the  charge  for  any  specific  service  will 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York,  N.  Y. 


ABRASIVE  WHEELS 

Polishing  Wheels.  Polishing  Wheels,  Bradford  H.  Divine.  Machy.  (N.Y.),  vol. 
29,  no.  5,  Jan.  1923,  pp.  372-375,  6  figs.  Manufacture  of  compress  polishing 
wheels. 

ACETYLENE 

Generators.  A  New  Acetylene  Generator  on  the  Immersion  System  (Ein  neuer 
Acetylenentwiekler  des  Eintauch-Systems).  Acetylen,  vol.  25,  nos.  8  and  9, 
Aug.  and  Sept.  1922,  pp.  43-46  and  49-51,  G  figs.  Describes  apparatus  made 
by  Weberwerke  Co.  for  containers  with  a  capacity  of  90,  125,  180  and  350 
liter  for  2,  4,  6  and  10  kg.  of  carbide. 

AERODYNAMICS 
Model  and  Full-Scale  Testing.     The  Co-relation  of  Model  and  Full  Scale  Work, 
R.  McKinnon  Wood.     Aeronautical  .11.,  vol.  2(i,  no.  144,  Dec.  1922,  pp.  480- 
497  and    (discussion)   497-501,    10   ties.     Factors  in   relation  between   wind- 
tunnel  and  full-scale  tests;  use  of  model  tests;  theories. 

AIR  COMPRESSORS 

Diesel-Engine.  Calculating  Injection  Air  Compressors  for  Diesel  Engines  (Die 
Bemessung  des  Einspritriuftkompressors  einer  Dieselmaschine),  Arthur 
Balogh.  Fdrdertechnik  u.  Frachtverkebr,  vol.  15,  no.  26,  Dec.  22,  1922, 
pp.  327-332,  9  ties  Describes  new  method  for  finding  size  of  compressor, 
giving  examples  and  calculations, 

Lubrication.  Efficient  Lubrication  of  Air  Compressor.  Power  House,  vol.  15, 
no.  24,  Dec.  20,  1922,  pp.  25  and  28.  Destructive  nature  of  carbon  deposit; 
affects  proper  operation  of  valves;  danger  of  vapor  ignition;  cleaning  com- 
pressor and  piping  system. 

Lubrication    of    Air   Compressors    (Le   praissagc   des   comprcsseurs   d'air), 

Rene  Perot.  Genie  Civil,  -."l  81,  no  25,  Dec,  16,  1922,  pp.  569-570,  4  figs. 
Discusses  lubricating  films,  its  qualities,  temperature,  etc. 
Types.  Some  Elements  of  Economy  in  Air  Compression,  Wxa.  Carter.  Power 
House,  vol.  15,  no.  23,  Dec.  5,  1922,  pp-  L'l-2ii.  Steam-driven  air  compressors 
of  single  and  compound  types;  electrically  driven  ma<  bini  -;  methods  of  lubrica- 
tion and  governing;  cooling  by  water  jacket  and  in  tercoolers;  types  of  valves,  etc. 

AIR  CONDITIONING 
Tests.     Relation  of  Temperature,   Humidity  and  Circulation  in    Air  Conditioning, 
James  Mackay.    Domestic  Eng.,  vol    101,  no.  12,  Dec.  23, 1922,  pp.  623-527,7 
lies.  Results  of  tests  conducted  in  schools  and  industrial  buildingB.     Gives  psy- 
enrometric  table,  embracing  usual  rangi  in  heating 

and  ventilating  work,  with  wet-bulb  up  to  100  per  cent  humidity. 

AIRCRAFT  CONSTRUCTION  MATERIA!  s 
Steels.     Special  Steel*  and  Airplane  Construction  (Les  aciers  spe>iaux  ct  la  construc- 
ts aeroplanes)      (  sine,  vol    31,  do    19,  1  >ec   9,  H»22,  pp.  21-29,  6 
Disci  rial  metals  i"  i ion, 

and  mechanical  and  chemical  properties 
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Development.  The  Problem  of  the  Airplane  Engine  (Le  probleme  du  moteur 
d'aviation),  J.  Ville.  Revue  Gfnfrale  des  Sciences,  vol.  33,  no.  2,  Jan.  30,  1922, 
pp.  48-55.  Effect  of  continually  increasing  altitudes;  density  of  air;  coefficient 
of  compression;  adaptation  of  explosion  engine  to  airplanes,  its  safety  of  opera- 
tion. 

Fuels,  Doped.  The  Effect  of  Doped  Fuels  on  the  Fuel  System — II.  Air  Service 
Information  Circular,  vol.  4,  no.  383,  Nov.  1,  1922,  3  pp.,  1  fig.  Investigation 
for  purpose  of  giving  a  more  complete  idea  of  corrosive  effect  of  various  doped 
fuels  on  materials  used  or  proposed  for  use  in  fuel  systems. 

AIRPLANE  PROPELLERS 

Characteristics.  The  Prediction  of  Propeller  Characteristics  from  the  Blade 
Element  Analysis,  William  H.  Miller.  Aerial  Age,  vol.  15,  nos.  19  and  21, 
Oct.  and  Dec.  1922,  pp.  500-502,  and  590-592,  and  598,  8  figs.  Resume  of 
propeller  theory.  Simple  method  of  approximating  characteristics  of  airscrew 
over  working  range. 

Paragon  Adjustable  and  Reversible.  The  Paragon  Adjustable  and  Reversible 
Propeller.  Aviation,  vol.  14,  no.  1,  Jan.  1,  1923,  p.  19,  1  fig.  Change  from 
full  speed  ahead  to  reverse  made  in  3  sec.  See  also  Flight,  vol.  14,  no.  45, 
Nov.  9,   1922,  pp.  657-658,  3  figs. 

AIRPLANES 

Commercial  Use.  Commercial  Use  of  Airplanes,  Edward  P.  Warner.  Boston 
Soc.  Civ.  Engrs.— Jl.,  vol.  9,  no.  10,  Dec.  1922,  pp.  285-301,  11  figs.  Present 
position  of  aerial  transport  in  Europe  and  America  and  problems  met  with 
by  those  seeking  to  use  airplane  for  commercial  purposes. 

Construction.  Present  Tendencies  in  Airplane  Construction  (Tendances  actuelles 
de  la  construction  des  avions),  P.  Grimault.  AeroDautique,  vol.  4,  no.  43, 
Dec.  1922,  pp.  387-394,  7  figs.  Discusses  materials,  including  wood,  duralu- 
min,  steel,   extra-light   metals;   framework;   fuselage. 

Control,  Monoplane.  New  Monoplane  Control  Proves  Successful.  Aerial  Age, 
vol.  16,  no.  1,  Jan.  1923,  pp.  20-21,  2  figs.  New  invention  by  Grover  Loening, 
called  lateral  "pressure  equalizer"  is  mounted  on  extreme  tip  of  each  wing. 
Tests  proved  successful. 

Stresses.  Analysis  of  Stresses  in  German  Airplanes,  Wilhelm  Hoff.  Nat.  Advisory 
Committee  for  Aeronautics,  Report  no.  143,  1922,  52  pp.,  52  figs.  Aero- 
dynamics principles  and  their  use  in  determining  strength  of  airplanes;  other 
considerations;  analysis  of  strength  qualities  of  construction  materials;  calcu- 
lated strength  and  strength  tests;  conversion  formulas  of  A.  Betz;  classification 
of  military  airplanes;  calculation  for  wing  spars.     Bibliography. 

ALCOHOL 
Molasses  as  Source.  A  Report  on  the  Manufacture  of  Industrial  Alcohol  from 
Hawaiian  Molasses,  W.  L.  McCleery  and  H.  P.  Agee.  La  Planter  &  Sugar 
Mir.,  vol.  69,  nos.  25.  26  and  27,  Dec.  16,  23  and  30,  1922,  pp.  449-450,  468-470 
and  487-490.  Report  of  Committee  on  Manufacture  of  Sugar  and  Utilization 
of  By-Products  to  Hawaiian  Sugar  Planters'  Assn. 

ALLOYS 

Aluminum.     See  Aluminum  Alloys.  » 

Bearing  Metals.     See  Bearing  Metals. 

Binary,  Solidification  or.  Cored  Crystals  and  Metallic  Compounds,  Edgar  C. 
Pain.  Chem.  &  Met.  Eng.,  vol.  28,  no.  2,  Jan.  10.  1923,  pp  65-69,  6  figs. 
Each  cored  dendrite  contains  many  small  crystals  with  similar  lattices  but 
slightly  different  in  composition  and  dimension;  intermetallic  compounds 
usually  have  complex  lattices  giving  little  opportunity  for  slip,  hence  are  brittle. 

Bronzes.     See  Bronzes. 

Carbonless.  Some  Considerations  in  Connection  with  "Carbonless"  Alloys,  J. 
Knit  Smith.  Metal  Industry  (bond),  vol.  21,  no.  26,  Dec.  29,  1922,  pp. 
597-598.     1'sc  of  manganese  question  of  solubility. 

Cobalt-Tungsten.  Co!,;, It  Tiniest,  n  Alloys,  Karl  Km!?..  Metal  Industry  (N.Y.), 
vol.  20,  no.  12,  Dec.  1922.  pp  163  164,  1  fig.  Some  physical,  chemical  and 
electrical  properties  of  this  mixture.  Abstracted  from  Metal  u.  En,  Mar. 
22,  1922.  pp.  137   140 

Copper.     See  Copper  Alloys. 

Iron.     See  Iron  .1  I 

Non-ferrous.  The  Wrought  Non-Ferrous  Alloys  in  1922,  W.  H.  Bassett.  Jl. 
Indus.  &  I'ti).'  Chi  in  ,  vol.  15.  no.  1,  Jan.  1923.  pp  31-32  Notes  on  copper 
alloys;  improvements  in  quality;  electric  melting  of  alloys;  corrosion. 

ALUMINUM  ALLOYS 
Aluminum    Bronze.     Casting   of    Aluminum    Bronze,   Charles  Vickers.     Foundry, 
vol.  50,  no.  23,  Dec    1,  1922,  pp.  958  960,   1  figs.     Method  of  gating  peculiar 
to  this  class  of  lasting  must  prevent  lathering  of  metal,  horn  gates  used  with 
large  end  toward  casting;  heaving  risers  needed  to  feed  shrinl 

Methods  of  Making  Aluminum  Bron  •  '  sating  Vii  Service  Informa- 
tion Circular,  vol  4,  no  376,  Oct.  15,  1922,  16  pp  .  21  figs  Investigation  to 
determine  mechanical  propcrtiei  and  casting  <nm  I  it  i<  -  ol  several  composition*. 

with  varying  iron  and  aluminum  content;  and  to  obtain  experience  in  foundry 
so  as  to  be  prepared  to  make  castings  of  these  alloys. 
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\l  TOMOBILES 
1    i      Snc-(   ruNDEB       \    Two-litre   "Six".     Autocar,   vol.   40,   no.    1415,    Dec.    I, 
1922.  pp.  llKMlll,  2  figs     Tesl  ol    v   C.  car  with  modern  type  six-cylinder 
limine.     Accelei  n,    land  on  top  gear  are  r  mres. 

Belsize-Bra  umi  w,  I'm  Belsize-Bradshaw  Four-Seater.  Vutocar,  vol.  49,  no. 
lllti, Die  8,  1922,  pp  1191  1193,  5  figs  9-hp  two-cylinder  oil-cooled  engine; 
describes  steering  ana  sprii  i  hanging,  and  other  details, 

ered    Bugatti  I  itor  .11.  vol.  27,  no.  49,  Dec. 

7,   1922,  pp     1049-1050,   8  figs      17.8-hp    two-litei    model;  horizontal  Zenith 
ogle  high  tension  magneto  with  variable  firing  point  for  ignition; 
lubrication  of  engine  by  pressure. 

Bodies.  Iioily  Production  System  Combines  Progressive  and  Group  Methods,  J. 
Edward  Schipper.  Automotive  Industries,  vol.  47,  no.  25,  Dec.  21,  1922, 
pp.  1221-1224.  11  figs  .Methods  of  production  of  Oakland  644  roadster  and 
coupe  bodies;  work  is  passed  along  a  Hue  wherever  possible,  but  efficiency  of 
individual  operations  is  always  considered. 

Rise  of  Service  Coupes  and  Sport  Models  a  Feature  of  Show,  George  J. 
Mi  rcer.  Automotive  Industries,  vol.  48,  no.  2,  Jan.  11,  1923,  pp.  77-82,  21  figs. 
I  Be  of  fabric  in  body  construction  gains  converts;  closed  bodies  show  great 
similarity  of  line;  standard   phaetons  and  roadsters  few  in  number. 

Constructive  Suggestions.  Engineering  Practice  Leaves  Much  to  be  Accomplished, 
Henry  M  Crane  and  Herbert  Chase.  Automotive  Industries,  vol.  48,  no.  2, 
Jan.  11,  1923,  pp.  61-63,  3  figs.  Constructive  suggestions  based  on  critical 
survey  of  New  York  show.  It  is  claimed  that  much  can  still  be  done  toward 
making  engine  and  chassis  parts  more  accessible,  improving  brakes,  steering 
gears  and  control  connections. 

Lighting.  Report  of  Committee  on  Motor  Vehicle  Lighting  1921-1922.  Illuminating 
Eng.  Soc— Trans.,  vol.  IS,  no.  1,  Jan.  1923,  pp.  29-32  and  (discussion)  32-35. 
Revised  specifications;  rear-lamp  specifications;  standard  colors  of  traffic  signals. 

Resistance  to  Translation.  Resistance  to  the  Translation  of  Motor  Vehicles, 
T.  R.  Agg.  Iowa  State  College  of  Agriculture  &  Mechanic  Arts  Official 
Publication,  Bui.  no.  64,  vol.  20,  no.  53,  May  31.  1922,  32  pp.,  18  figs.  Deals 
with  abortive  attempts  to  measure  so-called  tractive  resistance  and  describes 
methods  finally  adopted.  Results  seem  to  show  that  rolling  resistance  is 
about  half  of  total  resistance  to  translation  when  vehicle  with  good  tires  is 
operated  on  hard,  smooth  road  surfaces,  and  resistance  due  to  impact  is  very 
small  on  such  surfaces. 

AVIATION 
Altitude  Indicators,  Night.     An  Optical  Altitude  Indicator  for  Night  Landing, 
John  A.  C.  Warner.     Nat.  Advisory  Committee  for  Aeronautics,  Tech.  Notes, 
no.  123.  Jan.  1923,  5  pp.,  3  figs.     Details  of  Jenkins  night  altitude  indicator. 
German  types  similar  in  principle. 


B 


BEAMS 
Steel,  Calculation.  Restraining  Value  of  Beam  Connections,  P.  L  Pratlev. 
Can.  Engr.,  vol.  43,  no.  25,  Dee.  19,  1922,  pp.  631-634,  4  figs.  Proposed 
modification  in  present  practice  of  calculating  structural  steel  beams  to  take 
advantage  of  actual  end  restraint  provided  by  standard  connections;  maximum 
positive  moment  diminished  by  from  8  to  14  per  cent. 

BEARING   METALS 
Babbitt,   Micro-Structure   of.     The   Micro-Structure   of   Babbitt    Metal,   R,   W. 
Irwin  and   A.   McArthur  Johnston.      S.   African   Instn.   Engrs.  .11.,  vol.  21,  no. 
5,  Dec.  1922,  pp.  82-84,  8  figs.     Authors'  reply  to  discussion. 

BEARINGS 
Anti-Friction.     Anti-Friction    Bearings    for    Electric    Cars,    Oscar    R.    Wikander. 
Kv.  .11  ,  vol.  60,  no.  25,  Dec,  it;.  1922,  pp,  935-940,  15  figs.     Review  of 
results  obtained  from  use  of  anti-friction  bear  ings  in  I  nited  States  and  abroad, 
with  description  of  some  of  principal  types:  economies  effected  and  troubles 
experienced. 
I.i  BBICATION.       Bearings   and    Their  Lubrication  (I  sopporti  e  la  loro  lubrifieazione). 
I  lettrotecnica,  vol.  9,  no   29,  Oct    15,  1922,  pp    698  700      Discusses  manual 
and  forced-feed  lubrication  for  journal,  ball,  roller,  and  other  bearings;  choice 
and  tests  of  lubricants, 

Oil  Plow  in   King-lubricated  Bearings,  A.  Fisher.     Macby.   (I.nnd.1,  vol. 

21,  no.  532,  1  >ic   7,  1922,  pp.  311-312,  9  figs.     Results  ol  author's  experiments 

red  with  experiments  on  high-speed  bearings  made  by  O.  I.asche  in  1903. 
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.  vol.  72,  no.  1,   Ian    ).  1923,  pp    57  58      Increased  uai   ol  heavy  scrap, 
d option  of  rating  plant,  reduction  in  use  of  hand  labour,  and  exO 
tional  production  records,  are  among  signs  of  advance  in  blast-furnae. 

Mull. II!    I  EEDWA1  II! 

Air  Removal  FBOU  Removal  of  Air  from  Feed  Water.  Power  Plant  Eng.,  vol. 
27,  no.  1,  Jan.  1,  1923,  i >j >    17-49,  3  figs.     Methods  in  m  5ion 

ed  oxygen. 

Harlim  tea,  Ti  sis  oi .     Causes  of  Hardrn  'Them.   Power 

Plant  Eng.,  vol.  27.  no   1.  Jan    1.  1923.  pp.  36-43,  l- 

treatmenl   required,  apparatus  used  and  results  which  maj  .   bj 

propi  - 

Oil-Removing  Filters.  Filters  for  Removing  Oil  from  Boiler  Feed  Water.  I.oonard 
A.  Day.  Am.  Water  Works  ton  .11  .  vol  10,  no.  1.  Jan.  1923.  pp.  145-14'.. 
1  fig.      Method  successfully  in  use  for  about  20  year-  at  Bl    Lot  iawati 

Regulators.      Principl  rning     Automatic    Regulation.     Power    Plant    Eng., 

vol.  27,  nil.  1.  Jan    1.  1923    i  Iwater  valve  control,  punip 

governors,  value  of  high  and  low-level  alarms. 

Treatment  A  Review  of  reed-Water  Treatment,  Power,  vol.  56,  no.  20.  Dec. 
26,  1922,  pp.  1018-1020.  Outstanding  facts  about  various  methods  of  treat- 
ment. 

Boiler  Feed  Water  Should  lie'  Freed  From  Impurities,  C  E.  Jo.,-.  Power 
Plant  Eng.,  vol.  27,  no.  1,  Jan.  i.  1923,  pp.  34-36,  3  figs.  Those  most  com- 
monly found,  their  effects  in  boiler  and  corrective  treatment. 

BOILER   FURNACES 

Draft  Control.  Draft  Control  Essential  to  Use  of  Moist  Fuels.  Zuce  Kogan. 
Power  Plant  Eng  .  vol.  27,  no.  2,  Jan.  I.i,  1923,  pp.  11S-120.  4  figs.  Air  must 
be  supplied  through  fuel  bed  and  into  gas  space;  means  employed  for  control 
of  draft 

Oil-Fired.  Korting  Oil-Burning  Furnace  (Die  letzte  Entwickelung  der  Korting- 
Oelfeuerungen),  Pradel.  Gewerbefleiss.  vol.  101,  no.  11,  Nov.  1922,  pp.  313- 
318,  4  figs.  Specially  suitable  for  marine  purposes  and  chemical  and  metal- 
lurgical plants.  Discusses  burners  and  atomizers,  including  air-pressure  and 
steam-jet  centrifugal  atomizi  rs, 

BOILER  OPERATION 

Feeding,  Effect  on.  Effect  of  Boiler  Feeding  on  Operation.  Power  Plant  Eng  . 
vol.  27,  no.  1,  Jan.  1,  1923,  pp.  53-54.  3  figs.  Effect  of  varying  water  level; 
irregular  and  regular  methods  of  feeding. 

Instruments.  New  Devices  for  Controlling  Operations  (Neue  Betricbskontrollap- 
parate).  Wiirme-  u.  Kalte-Technik.  vol.  24.  no.  22.  Nov  l.i.  1922.  pp.  2.i7- 
261,  11  figs.  Describes  apparatus  built  by  Hydro  Apparate-Bauanstalt,  for 
measuring  consumption  of  gas,  air,  etc.,  and  for  determination  of  specific 
gravity;  distance  control  of  apparatus. 

BOILER  PLANTS 
Power,  Cost  of.     Reducing  the  Cost  of  Power  Generation  (Reduction  des  defenses 
de   force   motrice),   Oh.    Molette.      ( Hitillage,   vol.    6.    no.    45,    Nov     11.    1982, 
pp.  1522-1525.     Boiler-house  conditions,  fuels,  steam  raising,  stoking,  etc. 

BOILER  PLATE 

Cold  Water  on  Red-Hot,  Action  of.  Exploding  an  Old-Time  Boiler  Fallacy. 
W.  B.  Roberts.  Power  House,  vol.  15,  no.  21.  Dec  20.  1922.  pp.  19-21.  5 
figs.  Analysis  of  theory  that  cold  water  sprayed  upon  a  red-hot  boiler  plate 
instantly  generates  an  uncontrollable  volume  of  steam. 

Stresses.  The  Stress  of  Sheet  Iron  Due  to  Riveting  and  the  Brittleness  of  Mild 
Steel  Resulting  from  the  Heating  of  Crushed  Materia!  ^Beanspruchung  dcr 
Blecbe  beim  Nieten  und  die  Sprudigkeil  von  Fluaeisen  als  Folge  der  Erwtr- 
mung  gequetschten  Bau toffee),  Richard  Baumann.  Stall!  u.  Eisen.  vol.  42. 
no.  51,  Dec.  21,  1922,  pp.  1S65-1S68,  3  figs.  Stress  of  sheet  metal  beyond 
Stretching  limit  under  high  riveting  pressures,  but  also  under  normal  pressure 
due   to   heat    stresses;   injurious   effects;   devices   for   reducing   stri >- 

BOILER   ROOMS 
Losses,  Prevention  op.     Analyzing  the  Prevention  of  Boiler  Room  Losses.  E.  M. 
Eliot.      Indus.  Management     \  >    I,  vol.  65.  no.  1,  Jan.  1923.  pp    46-18,  1  fig. 
Outlines  method  of  analyzing  various  boiler-room  efficiency  devices  from  stand- 
point of  immediate  importance  to  individual  plant. 

BOILERS 

Baffling.     Tests  of  a  Large  Type  W  Stirling.  Boiler,  Paul  W,  Thompson.     Mech. 
Eng.,  vol.  45,  no.  1,  Jan.  1023.  pp,  25-31  and  44,  13  figs.      Deals  with  extent 
tests  on  large  boiler  at  Connors  Creek   power   house  of   Detroit    Edison  Co  ; 

f  our  diff enni  arrangements  of  boiler  baffling  were  employed  and  results  obtained 
with   ea.  1'  m        Abridged.) 

Locomoti\  i       S  BoUert. 
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Magazine  Feed.  Tests  of  a  Magazine  Feed  Boiler,  Special  Method  of  Supplying 
Secondary  Air,  John  Blizard,  .7.  Niel  and  A.  Pincus.  Am.  Soc  Heating  & 
Vent.  Engrs.— Jl.,  vol.  28,  no.  9,  Dec.  1922,  pp.  833-842,  5  figs.  Tests  carried 
out  by  fuel  section  of  U.S.  Bur.  of  Mines  on  boiler  made  by  Reck  Heating 
Co.,  Copenhagen,  Denmark,  to  determine  its  thermal  efficiency  and  other 
importance  factors  when  fired  with  various  fuels. 

BORING  MACHINES 
Vertical.     The  Modern  Vertical  Boring  Mill.     British  Machine  Tool  Engineering, 

vol.  2,  no.  18,  Nov.-Dec.  1922,  pp.  557-564,  12  figs.     Details  of  machines  as 

built  by  Geo.  Richards  &  Co.,  Ltd.,  Manchester,  Eng. 
Work-Holding   Schemes   for.     Work-Holding   Schemes   for   Boring   and   Turning 

Mills.     Eng.  Production,  vol.  5,  no.  116,  Dec.  21,  1922,  pp.  580-584,  19  figs. 

Refers  to  number  of  work-holding  arrangements  devised  to  meet  conditions 

largely  peculiar  to  this  class  of  tool. 

BRAKES 
Air.     Railway  Shop  Kinks.     Ry.    &  Locomotive  Eng.,  vol.   36,   no.    1,  Jan.   1923, 
pp.  20-22,  6  figs.     Special  devices  used  for  testing  and  maintaining  air-brake 
equipment. 

BRIDGE  STRENGTHENING 
Methods.     Strengthening  Old  Bridges.  Lewis  E.  Moore.     Boston  Soe.  Civ.  Engrs. — 
Jl.,  vol.  9,  no.   9,   Nov.   1922,  pp.  223-233  and   (discussion)  233-236,  3  figs. 
Describes  types  and  methods  of  strengthening. 

BRIDGES 
Long-Span.     Bridges  With  Long  Spans  (Puentes  de  gran  Iuz),  Charles  Evan  Fowler. 
Ingenierfa  Internacional,  vol.  9,  no.  2,  Feb.   1923,  pp.  59-63,  4  figs.     Fund- 
amental principles  of  construction;  describes  as  example  Detroit  bridge,  Hell 
Gate  bridge,  and  others. 

BRIDGES,  CONCRETE 

Arch.  The  City  of  Ottawa's  Latest  Bridge.  Contract  Rec,  vol.  36,  no.  52,  Dec. 
27,  1922,  pp.  1252-1254,  8  figs.  Cummings  bridge  over  Rideau  River,  is 
reinforced-concrete  arch  structure,  615  ft.  long;  deck  on  grade  of  2^  per  cent; 
cableway  used  for  handling  and  placing  materials. 

Girder.  A  Long  Span  Reinforced  Concrete  Girder  Bridge  at  Cohasset  Narrows 
(Mass.),  Barzillai  A.  Rich.  Boston  Soc.  Civ.  Engrs. — Jl.,  vol.  9,  no.  9,  Nov. 
1922,  pp.  237-247,  4  figs.  Consists  of  five  spans  of  56  ft.  6  in.  each  in  clear 
between  copings  of  piers;  it  has  26-ft.  roadway  and  5-ft.  walk. 

Pre-Cast  Slab.  Construction  of  a  Pre-Cast  Concrete  Slab  Bridge  at  Central  Street, 
Lowell,  S.  Stanley  Kent.  Boston  Soc.  Civ.  Engrs. — Jl.,  vol.  9,  no.  9,  Nov. 
1922,  pp.  213-222,  3  figs.  Conditions  called  for  type  of  bridge  which  could  be 
erected  in  minimum  of  time  and  thrown  open  to  traffic  as  soon  as  completed. 

BRIDGES,  HIGHWAY 
Concrete      Continuous  Frame  Design  Used  for  Concrete  Highway  Bridges,  Arthur 

G.  Hayden.     Eng.  News-Rec,  vol.  90,  no.  2,  Jan.  11,  1923,  pp.  73-75,  4  figs. 

Flat-arch   types   over  Bronx   Parkway  roads   have  reinforced-concrete  frame 

with  cut  stone  facing;  economical  construction. 
Design.     Present  Tendencies  of  Highway  Bridge  Design  and  Construction,  Llewellyn 

N.  Edwards.     Can.  Engr.,  vol.  43,  no.  24,  Dec.  12,  1922,  pp.  617-619,  3  figs. 

Major   factors   influencing   modern    bridge   design    and   construction;   radical 

change  in  character  of  traffic  and  loads  outstanding  feature  affecting  design. 

Paper  read  before  Am.  Assn.  State  Highway  Officials. 

BRIDGES,  LIFT 

Continuous-Traffic.  Continuous-Traffic  Lift  Bridges  Proposed  for  Allegheny 
River  at  Pittsburgh,  A.  A.  Henderson.  Engrs.'  Soe.  West.  Pa. — Proc.,  vol. 
38,  no.  6,  July  1922,  pp.  227-240  and  (discussion)  241-265,  6  figs.  Super- 
structure of  proposed  bridge  would  be  placed  33  ft.  above  ordinary  stage  of 
water,  known  as  pool-full  stage. 

Victoria,  Can.  Superstructure  of  Johnson  Street  Bridge,  Victoria,  F.  H.  Allwood. 
Can.  Engr.,  vol.  43,  no.  24,  Dec.  12,  1922,  pp.  611-613.  5  figs.  Layout  consists 
of  two  separate  bridges  resting  on  same  piers;  movable  portion  of  single-leaf 
Strauss  bascule  type 

Wooden.  Canadian  National  Builds  An  Ingenious  Lift  Bridge.  Rv.  Maintenance 
Engr.,  vol.  18,  no.  12,  Dec.  1922,  pp.  421-422,  5  figs.  All-timber  structure 
over  Sumas  river  in  British  Columbia  fulfils  requirements  at  unusually  small 
expenditure;  trestle  105  ft.  long,  having  maximum  height  of  38  ft.  from  bottom 
of  river  to  rail  level. 

BRIDGES,  RAILWAY 
Arch.     Michigan  Central   to  Build   New   Bridge  at   Niagara.     Rv.   Age,  vol.   74, 

no.  2,  Jan.  13,  1923,  pp.  176-1  SO,  7  figs.     Plans  for  new  640-ft.  arch  to  replace 

cantilever    bridge;    will    be    of    two-truss,    two-hinged    spandrel-braced    type, 

with  lower  chords  conforming  to  parabolic  curve  and  top  chords  horizontal. 

Bee  nlso  description  by  II.  Ibsen  in  Can.  Engr.,  vol.  44,  no.  3,  Jan.  16,  1923, 

pp.   139-142,  4  figs 
Ca.ntii.evkh.     .New  Cantilever  Bridge  Across  St.  John  River.     Can.  Engr.,  vol.  43, 

no.  23,  Dec    5,   1922,  pp.  592-593.  5  tigs.     Completed  within  one  per  cent  of 

estimate  and  in  less  than  specified  time. 
LocoMoTivr,    Loadings.     Locomotive    Loadings   for    Railway    Bridges.     Am.   Soc. 

Civ.  Engrs. — Proc,  vol    49,  no.   1,  Jan.   1923,  pp.   131-136.     Discussion  of 

paper  by  D.  B.  Steinman. 
Stell  Specifications  for.     Specifications  for  Design  and  Construction  of  Steel 

Railway    Bridge    Superstructure.     Am.    Soc.    Civ.    Engrs. — Proc,    vol.    49, 

no.    1,  Jan.   1923,   pp.   53-111,   6  figs.     Final  report  of  special  committee  on 

specifications  for  bridge  design   and  construction. 

BRIDGES,  ST  I  I  l 
Moving.     Moving  a  740-Foot  Steel  Bridge.     Elec.  Ry,  Jl.,  vol.  60,  no.  27,  Dec.  30, 
1922,  pp.  1007-1009,  4  figs.     Structure,  moo  tons  in  weight  and  152  ft.  high, 
was  moved  75  ft.  down  stream  by  Pittsburgh  railways. 

BRONZES 

Analysis.  The  Analysis  of  Bronze,  E.  \V.  Sheel.  Metal  Industry  (Lond.),  vol.  21, 
no.  24,  Dec.  15,  1922,  pp  553  654  Determination  of  tin,  lead,  copper,  iron, 
manganese,  zinc,  phosphorus,  and  alternative  method  for  determination 
of  lead. 
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BUILDING  CONSTRUCTION 
Determining  Date  of  Completion.     A   Graphical  Method   of   Determining  the 

Approximate  Date  of  Completion  of  a  Building  Operation,  Richard  P.  Wallis. 

Eng.   &  Contracting,  (Buildings),  vol.  58,  no.  3,  Dec.  27,  1922,  pp.  127-128, 

1  fig.     Method  of  plotting  graph. 
Durant  Motor  Plant.     Durant  Motor  Plant  Extension,  Leaside,  Ontario.     Can. 

Engr.,  vol.  43,  no.   26,   Dec  26,   1922,   pp.  651-655,  9  figs.     Describes  large 

reinforced-concrete  buildings,  designed  to  Am.   Concrete  Inst,  specifications, 

shipping  building  of  steel,  shipping  platforms,  bridges,  roofing,  etc.;  methods 

of  construction;  cost  and  quantities. 


CABLES,  ELECTRIC 

Single-  and  Multi-Core.  Some  Factors  Affecting  Bulk  LTnderground  Transmission, 
P.  Dunsheath.  Elecn.,  vol.  89,  no.  2324,  Dec.  1,  1922,  pp.  624-625,  2  figs. 
Discusses  uses  of  single-core  and  multi-core  cables  in  alternating-current 
systems. 

Underground.  Recent  and  Prospective  Developments  of  Underground  Cable, 
D.  W.  Roper.  Elec.  World,  vol.  81 ,  no.  1,  Jan.  6,  1923,  pp.  7-8,  5  figs.  Samples 
of  cable  have  been  made  and  tested  successfully  at  250  kv. ;  possibilities  of 
cables  for  110-kv.  operation;  points  to  consider  in  specifications. 

CABLEWAYS 

Systems.  Aerial  Wire-Rope  Conveyors  (Transporters  aeriens  a  cables'!,  F.  Cretin. 
Genie  Civil,  vol.  81,  nos.  22,  23  and  24,  Nov.  25,  Dec.  2  and  9,  1922,  pp.  486- 
491,  510-512  and  532-534,  46  figs.  Describes  cableways  of  various  systems; 
construction  of  lines;  rolling  equipment;  operation  and  control  coupling 
stability  of  cars. 

CAR  LIGHTING 
Systems.  Some  Train  Lighting  Systems,  Cyril  T.  Cocks.  S.  African  Instn.  Eiec. 
Engrs.— Trans.,  vol.  13,  part  8,  Oct.  1922,  pp.  167-179,  10  figs,  on  supp.  plate. 
Discusses  straight  storage-battery,  head-end  and  axle  generator  systems; 
systems  in  use  in  various  countries;  auto  cut-in  switch  used  on  described Liliput 
machine;  accumulators  and  belting. 

CAR  WHEELS 

Chilled-Iron.  An  Investigation  of  the  Properties  of  Chilled  Iron  Car  Wheels — II, 
J.  M.  Snodgradd  and  F.  H.  Guldner.  University  of  111.  Bull.,  vol.  20,  no. 
12,  Nov.  20,  1922,  58  pp.,  46  figs.  Wheel  fit,  static  load,  and  flange  pressure 
strains;  ultimate  strength  of  flange. 

Tires,  Brake-Shoe  Force  on.  Measuring  the  Force  Exerted  by  a  Brake  Shoe  on 
the  Tire  of  a  Wheel  (Mesure  pratique  de  l'effort  exerce!  par  le  serrage  dun 
sabot-frein  contrc  le  bandage  d'une  roue  de  wagon),  Alexandre  Grison.  Revue 
Generate  des  Chemins  de  Fer  des  Tramways,  vol.  41,  no.  6,  Dec  1922,  pp. 
385-392,  6  figs.  Application  of  crushers;  describes  a  hydraulic  dynamo- 
meter, its  construction  and  operation. 

CARBON  MONOXIDE 
Poisoning.  The  Treatment  of  Carbon  Monoxide  Poisoning,  R.  R.  Sayers  and 
H.  R.  O'Brien.  Can.  Foundryman,  vol.  13,  no.  12,  Dec  1922,  pp.  22-23. 
Fumes  from  cupola,  gas  engine,  leaky  stove  or  any  place  where  carbon  gas  is 
present,  are  injurious  to  health,  on  account  of  effect  on  blood.  Article  pre- 
pared for  U.S.  Pub.  Health  Service. 

CARS 
Oscillation.  Oscillation  of  Railway  Cars  in  Relation  to  the  Track  (Schwingungen 
am  Eisenbahnwagen  in  ihrer  Beiziehung  zum  Gleis),  Sailer.  Zentralhlatt 
der  Bauverwaltung,  vol.  42,  no.  99,  Dec.  9,  1922,  pp.  608-610,  1  fig.  Danger 
of  coincidence  of  several  periods  of  oscillations;  variation  of  length  of  rails  to 
avoid  coincidence;  vertical  oscillations;  calculations. 

CARS,  COAL 
Gondola.     100-Ton   Gondola   Car   with   Four-Whcel   Trucks.     Ry.    Mech.    Engr  , 
vol.  97,  no.   1,  Jan.   1923,  pp.  23-25,  4  figs.     High-capacity  experimental  car 
built  by  Pressed  Steel  Car  Co.  carried  77.2  per  cent  revenue  load. 

CARS,  FREIGHT 
Narrow-Gage  Lines.  Freight  Cars  for  Narrow-Gage  Lines  (Materiel  a  marchan- 
dises  des  rcseaux  a  voie  £troite),  M.  Michaut.  Revue  Generate  des  Chemins 
de  Fer  et  des  Tramways,  vol.  41,  no.  6,  Dec.  1922,  pp.  378-384,  4  figs.  Difficulties 
due  to  difference  in  tires  and  couplings  of  separately-owned  rolling  stock,  and 
efforts  made  by  French  Minister  of  Public  Works  to  secure  uniformity  so  as  to 
be  able  to  pass  rolling  stock  from  line  to  line. 

CAPS,  TANK 
Rotary.     A    Rotary   Tank   Car  for   Transportation   of   Bulk    Materials,    Rudolph 
Welcker.     Ry.  Rev.,  vol.  71,  no.  26,  Dec.  23,  1922,  pp.  902-904,  6  figs.      De- 
signed to  reduce  time  and  expense  for  handling,  loading  and  unloading  grain, 
cement,  ballast,  etc. 

CASE-HARDENING 
Steel.     Notes   on   Case-Hardening,   Ernest   J.    Davies.     Metal    Industry    (Lond  ), 
vol.  21,  no.  26,  Dec.  29,  1922,  PP  <;i>7-i.ns     steel  to  be  used;  heat  treatment 
of  case-hardening  steels;  cementing  medium. 

CAST  IRON 
Metallography.     The  Metallography  of  Grey  Cast  Iron.  Francis  \\     Rowe      Metal 

Industry  (Lond.),  vol.  21,  nos.  24  and  25,  Dec.  15  and  22,  1922,  pp    ."•>■ 

and    583-584,    13    figs.     Outlines   fundamentals   and   present  ideas 

regarding  metallographic  nature  of  this  complex  material 
Sampling.    Sampling   Cast   Iron    (Prelevamento   del   campioni   nelle   gin 

Losara  and   Carmelo  Cimino.    Oiornale   di   Chimica    Industrial)    ■■!     VppC 

cata.  vol.  1,  no    11,  Nov.  1922.  pp    521-525,  4  figs,     Disoussea  the  various 

constituents  of  milt,  and  method  of  taking  samples  foi 

of  graphite  in  melt. 
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Catfilico  de  Axtea  e  [ndustriaa-Anales,  vol  1,  no.  5,  1922,  pp  382-391,  1 1  figs 
General  description  of  construction  work,  buildings  for  machinery;  the  40,000- 
kw.  turbo-alternator  units,  safety   in  opi 

Liverpool,  England.  The  Liverpool  Electricity  and  Tramway  Undertakings. 
Elec.  Rev.,  vol.  91,  no.  2351,  Dee.  15,  1022,  pp.  906-909,  7  figs.  Plant  now 
comprises  one  10,000-kw.  Brit  Westingbouse  turbo-alternator,  two  6,000-kw. 
and  two  3.500-kw.  Brit.  Thomson-Houston  turbo  alternators  and  two  2,000- 
kw.  Brit.  Westinghouse  d.c.  turbo-generators.     Automatic  substation. 

COAL  HANDLING 

Piers.  Coal  Wbarf  and  Machinery  of  the  North-Western  Fuel  Company  of  America. 
Engineer,  vol.  134,  nos.  3493,  3494,  and  3495,  Dec.  8,  15  and  22,  1922,  pp.  595- 
596,  4  figs.,  partly  on  p.  60S,  623-624,  1  fig.,  and  653-656,  8  figs,  partly  on  p. 
666.  New  coal  pier  for  railway,  steamship  and  cart  service,  built  at  Duluth, 
on  Lake  Superior,  provides  for  receiving,  shipping,  screening  and  storage  of 
anthracite  and  bituminous  coal  in  large  quantities  at  very  low  cost  by  extensive 
use  of  machinery. 

Pneumatic,  Suction  Method.  British  Practice  in  Handling  Coal  by  Suction,  C.  H. 
S.  Tupholme.  Am.  Gas.  Jl.,  vol.  117,  no.  28,  Dec.  9,  1922,  pp.  645-649,  9  figs. 
General  description  and  operation  of  pneumatic  coal-handling  plants. 

Scraper  Loading.  Some  Recent  Developments  in  Scraper  Loading  Methods, 
J.  S.  Housman.  Coal  Age,  vol.  23.  no.  2,  Jan.  11,  1923,  pp.  51-57,  19  figs. 
Scraper  used  for  storage  and  reclaiming  of  coal  on  surface;  self-transporting 
chute  for  loading  cars  underground,  with  equipment  for  operating  scraper 
and  illuminating  face;  keeps  ropes  off  heading. 

COAL 
Chemical  Constitution.  Some  Economie  Aspects  of  the  Chemical  Constitution 
of  Coal,  S.  Roy  Illingworth.  S.  Wales  Inst.  Engrs. — Proc,  vol.  38,  no.  6, 
Nov.  18,  1922,  pp.  499-523  and  (discussion)  528-542,  4  figs.  Aspects  of  recent 
chemical  work  on  coal,  and  its  more  important  technical  and  economic  signi- 
ficance. Notes  on  thermal  stability  of  coal;  bituminous  coals;  influence  of 
constitution  of  coal  on  its  value  as  fuel. 

COAL  MINES 
Electrically-Operated.  Electrically  Operated  Coal  Mines,  Frank  Sawford. 
Can.  Inst.  Min.  &  Metallurgy — Bui.,  no.  128,  Dec.  1922,  pp.  1229-1253. 
Describes  equipment  at  mines  operated  by  Can.  Collieries  (Dunsmuir)  Ltd., 
Comox  district,  Vancouver  Island,  B.C.,  including  central  hydro-electric  power 
plant,  transmission  system  and  substations. 

COAL   MINING 

Cutting  Machines.  Regulations  Safeguarding  Coal-Cutting  Machines,  L.  C. 
Ilsley.  U.  S.  Bur.  of  Mines  Reports  of  Investigations,  no.  2419,  Dec.  1922 
9  pp.  Compilation  of  rules  and  regulations  issued  by  different  states  coverine 
coal-cutting  machines  or  trailing  cables  used  with  them. 

Vancouver  Island,  B.C.  Coal  Mining  in  Comox  District,  Vancouver  Island. 
Charles  Graham.  Can.  Inst.  Min.  &  Metallurgy— Bui.,  no.  128,  Dec.  1922, 
pp.  1254-1262.  General  geology;  mining  operations;  mining  methods;  screening 
arrangements. 

COLD   STORAGE 
Warehouse.     A  Massive  Cold  Storage  Warehouse.     Contract  Rec.,  vol.  36,  no.  52, 
Dec.  27,  1922,  pp.  1233-1240,  9  figs.     One  of  largest  buildings  of  its  kind  in 
world;    floors    of    flat-slab    construction;    fire-proof    precautions;    cold-storage 
equipment;  insulation  of  storage  rooms;  power  house. 

COMBUSTION 

Control.  Combustion  Control  Apparatus.  Power  Plant  Eng.,  vol.  27,  no.  1,  Jan. 
1,  1923,  pp.  8-11,  5  figs.  Automatic  regulation  of  damper  position,  fuel  feed, 
and  under-grate  pressure  conducive  to  higher  furnace  efficiency. 

Tests.  Tests  for  Good  Combustion  and  Heat  Transfer.  Power  Plant  Eng.,  vol. 
27,  no.  1,  Jan.  1,  1923,  pp.  25-27,  5  figs.  Regulation  of  air  supply;  ensuring 
mixture  of  gases  and  high  temperature;  tests  of  temperatures  and  analysis 
of  flue  gases. 

CONCRETE 
Proportioning.     Promoting  the  Art  of  Making  Good  Concrete,  D.  A.  Tomlinson. 
Ry.  Maintenance  Engr.,  vol.  18,  no.  12,  Dec.  1922,  pp.  414-416,  3  figs.     La- 
boratory studies  and  experiments  in  practice  show  that  proper  proportioning 
may  double  strength  of  mixture.     Shrinkage  of  aggregates  after  mixing. 

CONDENSERS,  STEAM 
Jet.     Modern  Jet  Condensers  in  Small  Lighting  Plants,  R.  E.  Helliuer.     Gen.  Elec. 
Rev.,  vol.  26,  no.  1,  Jan.  1923,  pp.  55-60,  8  figs.     Describes  variety  of  installa- 
tions of  type  manufactured  by  Schutte  &  Koerting  Co. 

CONDUITS 
Penstocks,  Cement-Gun  Covering.  Guniting  Steel  Penstocks  to  Eliminate  Trouble 
due  to  Ice  Formation,  J.  A.  McCrory.  Can.  Engr.,  vol.  44,  no.  2,  Jan.  9,  1922, 
pp.  125-126,  3  figs.  Penstocks  should  be  covered  to  prevent  loss  of  heat 
and  consequent  formation  of  ice  on  shell  which  in  spring  thaw  under  certain 
conditions  would  damage  turbines. 
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CORROSION 

Problems.     Problems  of  Corrosion,  B.  D.  Saklatwalla.     Jl    Indus    k  Eng    ' 

vol.  IS,  no.  I.Jan.  1923,  pp.  39-40.     Points  out  importance  of  stu 

nature  of  constitue/it  aggregates  and  for. 
Technical    l  rroeion    from    an    Engineering 

Standpoint.    ]).    \>     Saklatwalla.      Haw    Material,    vol.    5,    no.    11.    Dec     1922. 

pp.  425-426.     Sets  forth  what  has  been  done  to  overcome  losses  from  corrosion 

and  what  it  is  hoped  to  accomplish  in  future. 

COST  ACCOUNTING 

Factory.  The  Engineer  and  Manufacturing  Costs.  F.  C.  Lawrence.  Instn  Eler 
— Jl.,  vol.  61,  no.  213,  Dec  1922,  pp  52-58.  Example  of  methods  of  calculat- 
ing job  costs;  proportions  of  components  of  factory  costs  of  various  engineering 
products;  use  of  mechanical  appliances  in  various  calculations  to  give  accuracy 
and  save  time  in  arriving  at 

Relative  Cost  Numbers.  The  Relation  of  Overhead  to  Direct  Labour  Cost, 
J.  H.  Simpson,  Jr.  Indus.  Management  \  Y  .  vol.  ',5.  no.  1,  Jan.  1923.  p. 
12.  Points  out  benefits  afforded  by  use  of  relative  cost  number,  as  developed 
by  Taylor  and  others. 

Valuation  of  Inventories.  Valuation  of  Inventories.  W.  A.  Paton.  Jl.  of  Ac- 
countancy, vol.  34,  no.  6,  Dec.  1922,  pp.  432-450.  Deals  with  actual  cost, 
replacement  cost  and  selling  price. 

CRANES 

Steam.  Standard  Steam  Cranes  and  Their  Employment  (Normale  Dampfkrane 
und  ihre  Verwendung),  H.  Benedict.  SchifTbau,  vol.  24,  no.  11,  Dec.  13, 
1922,  pp.  171-173,  3  figs.  Describes  standard  cranes  as  constructed  by  German 
Machine  Factory.  Inc.,  Duisburg  (Demag),  and  its  use. 

Wrecking.  High-Capacity  Steam  Breakdown  Cranes.  Rv.  Gar.,  vol.  37,  no. 
23,  Dec.  8,  1922,  pp.  753-755  and  757,  7  figs.  Constructed  by  Craven  Bros., 
Manchester,  England,  for  S.  African  and  Egyptian  state  railways. 

CYLINDERS 
Founding.     Scientific  Control  in  Motor  Cylinder  Fo-inding.  G.  H.  Judd.     Foundrv 
Trade  Jl.,  vol.  26,  no.  332,  Dec.  28,  1922.  pp.  528-530.     Author  concentrates 
on  part  played  by  works'  chemist  or  metallcrgist. 


D 


DAMS 

Grouting.  The  Use  of  Groutt  in  Cut-Off  Trenches  and  Concrete  Core  Walls  for 
Earthen  Embankments,  H.  J.  F.  Gourley.  Surveyor,  vol.  62,  no.  1C15,  Dec. 
29,  1922.  pp.  413-417.  3  figs.  Discusses  present  methods  with  view  to  reducing 
cost  of  dam  foundations  and  saving  time  without  sacrificing  watertightness 
or  stability.  See  also  Engineering,  vol.  114,  no.  2974.  Dec.  29,  1922,  pp.  812- 
815,   11   figs.     Paper  read  before  Instn.   Water  Engrs. 

Masonry.  The  Design  of  Masonrv  Dams,  Edward  Wegmann.  Eng.  &  Con- 
tracting, (Water  Works),  vol.  5S,  no.  3,  Dec.  13,  1922.  pp.  121-127  and  vol. 
59,  no.  1,  Jan.  10.  1923,  pp.  81-88,  11  figs.  Historical  examples  and  evolution 
of  theory  of  design.  Paper,  slightly  condensed,  presented  before  Int.  Con- 
gress of  Engrs.,  Rio  de  Janeiro. 

DIE  CASTING 
Aluminum  and  Brass.     Die  Casting,  Sam  Tour.     Jl.  Indus.    &  Eng.  Chem.,  vol. 
15,  no.  1.  Jan.  1923,  pp.  25-2S.  7  figs      Alloys  used  for  casting;  life  and  thermal 
fatigue  of  dies;  aluminum  and  brass  die  castings. 

DIES 
Sectional.     Sectional   Blanking   and    Piercing    Dies,    Fred    R.    Daniels.     Machv. 
iN  Y).  vol.  29,  no.  5,  Jan.   1923,  pp.  339-343.   10  figs.     Advantages  of  sec- 
tional dies  and  methods  used  in  their  construction. 

DIESEL  ENGINES 

Four-  vs.  Two-Stroke-Cycle.  The  Relative  Advantages  of  the  Four-Stroke  and 
Two-Stroke  Cycle  Marine  Diesel  Engine.  A.  S.  Watkinson.  Engineering. 
vol.  115,  no.  2975.  Jan.  5.  1923.  pp.  2S-30.  Consideration  of  weight,  space 
occupied,  fuel  consumption,  cost  of  machinery,  cylinder  covers,  pistons,  lu- 
brication, valves,  etc..  and  mechanical  and  structural  considerations. 

Opposed-Piston.  The  Opposed-Piston  Principle  for  High-Power  Diesel  Engines- 
Power,  vol.  57,  no.  2,  Jan.  9,  1923,  pp.  56-57,  3  figs.     Deals  with  British  practice. 

DRAINAGE 

Irrigated  Land.  Special  Features  on  the  Drainage  of  Irrigated  Lands,  Walter 
W.  Wier.  Agricultural  Eng.,  vol.  3.  no  11.  Nov  1922,  pp.  182-136.  Discusses 
problems  in  irrigated  regions  in  and  beyond  tin   Rockies. 

DRILLING    MACHINES 
MuLTiri.E-SriNDLE.     Single   Hole   Drilling  on   a   Multiple-Spindle   Machine.   W.   F. 
ndmann.    Am.  Mach.,  vol   57.  no   .  -    1922,  pp.  989-090,  5  figs. 

n.pl,  of  interchangeable  fixture  and  machine  set-up  for  single-hole  work 
is  that  used  for  drilling  and  reaming  of  drop-forged  plier  halves. 
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DRY   DOCKS 
Esquimalt,  B.C.     New  Esquimalt  Dry  Dock.     Can.  Engr.,  vol.  43,  no.  26,   Dec. 
26,  1922,  p.  855,  1  fig.     Progress  on  work  on  new  government  dock;  will  lie 
1,150  ft.  long,  135  ft.  wide  and  40  ft.  deep  at  high  water;  concrete  construction 
with  granite  sills. 


E 


EDUCATION 

Technical  School  and  Practical  Training.  The  Training  of  Engineers  (Zur 
Ingenieurerziehung),  G.  Lippart.  Zeit.  des  Vereines  deutscher  Ingenieure, 
vol.  66,  no.  50,  Dec.  lfi,  1922,  pp.  1109-1113.  Discusses  demands  made  upon 
technical  schools  for  practical  requirements  of  engineers  in  general  and  mechan- 
ical engineers  in  particular;  what  practical  experience  does  for  the  engineer; 
and  how  co-operation  between  technical  school  and  practical  engineering 
can  best  be  achieved. 

Training  for  Industries.  Helpful  Relations  Between  the  College  and  the  Industries, 
R.  L.  Wales.  Eng.  Education,  vol.  13,  no.  3,  Nov.  1922,  pp.  136-146.  Deals 
with  problem  of  mutual  helpfulness  of  colleges  and  industries. 

EDUCATION,  ENGINEERING 
France.     On  the  Education  of  Engineers  in  France,  A.  E.  Kennelly.     Eng.  Educa- 
tion, vol.   13,  no.   3,   Nov.   1922,  pp.   89-118,  2  figs.     Emphasizes  differences 
between  French  and  American  teaching  of  applied  science,  leaving  aside  very 
many  matters  in  which  two  are  alike.     Bibliography. 

ELECTRIC  ARC 
Static   Characteristic.     A    New   Equation   for   the   Static   Characteristic   of   the 
Normal  Electric  Arc,  W.  B.  Nottingham.     Am.  Inst.  Elec.  Engrs. — Jl.,  vol. 
42,  no.   1,  Jan.   1923,  pp.   12-19,  7  figs.     Equation  is  developed  to  represent 
static  characteristic  of  normal  arc  without  apparent  systematic  error. 

ELECTRIC  CONDUCTORS 
Aluminum.  Experiences  with  Aluminum  Wires  (Erfahrungen  mit  Aluminiumfrci- 
leitungen).  Elektrotechnische  Zeit.,  vol.  43.  no.  49,  Dec.  7,  1922,  pp.  1458. 
Describes  practically  coppcrless  substation  for  smelting  works,  receiving  its 
power  over  four  3-phase  lines  of  steel  aluminum,  each  with  total  cross-section 
of  105  sq.  mm.,  of  which  25  sq.  mm.  are  steel,  at  voltage  of  110,000.  Rubber- 
insulated  wires  used  for  distribution  of  light.  During  4J^  years  of  use,  no 
electrolytic  trouble. 

ELECTRIC  CURRENT 
Conversion.  Conversion  of  Electrical  Power,  J.  Elliot  Cannell.  Power,  vol.  57, 
no.  2,  .Tan.  16,  1923,  pp.  88-90,  7  figs.  Practical  methods  by  which  alternating 
current  may  be  changed  to  direct  current  or  vice  versa  for  commercial  pur- 
poses; mercury-vapour  rectifiers,  motor-generator  sets  and  synchronous 
converters. 

ELECTRIC  CURRENTS,  ALTERNATING 
Measurement.     Balance  Methods  in  Alternating  Current  Measurement,  Perrv  A. 
Borden.     Am.   Inst.   Elec.  Engrs.— .11.,  vol.  42,  no.   1,  .Tan.    1923,  pp.  35-41, 
9  figs.     Describes  null  and  semi-null  methods  of  mcas"rements.    Bibliography. 

ELECTRIC  DISTRIBUTION 
Underground,  Systems.     Merits  of  A.C.  Underground  Distribution,  M.  T.  Craw- 
ford.    Elec.  World,  vol.  SO,  no.  26,  Dec.  23,  1922,  pp.  1375-1380,  7  figs.     Outline 
of  conditions  affecting  underground  distribution  in  Seattle  and  description  of 
system  installed;  relative  merits  and  costs  of  various  systems. 

ELECTRIC  DRIVE 

LtMiiEii  Industry.  Motor  Applications  in  the  Lumber  Industry,  Gordon  Fox. 
Power  Plant  Eng.,  vol.  27,  no.  2,  Jan.  15,  1923,  pp.  130-132,  2  figs.  Because 
of  its  lower  cost  of  power  and  absence  of  fire  risk,  electric  motor  is  rapidly 
displacing  donkey  steam  engine. 

Paper  Mills.  Improving  the  Efficiency  in  the  Paper-Industry  (Beitrag  zur  Ver- 
licsserung  des  Leistungs.  faktora  in  der  Papierindustrie),  Max  Rimmelspacher 
Elektrotechniseher  Anzieger,  vol.  39,  nos.  191  and  192,  Nov.  30  and  Dec.  2, 
1922,  pp.  1494-1495  and  1501-1502,  6  Bgs  Discusses  utilization  of  electric 
power  to  best  advantage  and  compares  different  types  of  electric  machinery 
from  this  point  of  view. 

Steel  Mills.  Electric  Power  in  Iron  and  Steel  Works.  Elecn.,  vol.  89,  no.  2323, 
Nov.  24,  1922.  Contains  following  articles:  Advantages  <>f  Generation  and 
Transmission  by  Alternating  Current  Emphasized,  A.  Davidson,  pp.  594-596. 
Alternating  Current  and  Iron  and  Steelworks  Practice,  J.  Percy  Hodges, 
pp.  507-600,  7  figs.  Selection  of  Electrical  Systems  for  Iron  and  Steelworks, 
J.  Macsheehy,  pp.  601-607,  3  fics. 

ELECTRIC  FURNACES 

Arc.  Characteristics  of  Arc  Furnaces.  Especially  the  Heroult  Furnace  (Karak- 
teristicke  forhold  ved  Iysbueovner,  spesielt  Eteroultovner) ,  3.  Selmcr-Olsen. 
Teknisk  Ukeblad,  vol.  69,  no.  47,  Nov.  24,  1922,  pp.  427-428,  4  figs.  Power 
consumption;  current  variation;  load  factor;  etc. 

Brass.  Electric  Brass  Furnace  Practice,  II.  W.  Gilletl  and  E.  L.  Mack  1  S.  Bur. 
of  Mines,  Bui.  no.  202.  1922,  '■','■',  I  pp.,  71  tigs.,  55  tables.  Monetary  saving 
possible;  work  of  Bur  of  Mines;  different  types  of  electric  furnaces;  theon  tical 
and  practical  advantages;  differences  between  brass  and  steel  milting;  types 
of  steel  furnaces  and  their  drawbacks  for  brass  melting;  types  of  brass  furnaces; 
terminology  and  fundamental  electric  principles;  crucible,  hearth-type,  and 
are  furnaces;  furnaces  in  which  metal  itself  is  resistor;  i>  ices;  future 

Development.     Bibliography. 

Hf.at-Theating.  Electric  Furnaces  for  Heat  Treatment  of  Steel,  A.  W.  Lamont. 
Eng.  .11.  (Eng.  Inst.  (Jan.).  vol  6,  DO.  1.  Jan  1923.  pp.  3-6,  7  figs.  Special 
features  of  design  and  operation,  with  particular  reference  to  furnace  of  Tran- 
scona  shops  of  Can.  Nat.  liys. 

Ikduction.  \  \eu  Induction  Furnace,  J  Murray  Weed.  Metal  Industry  (Lond.), 
vol.  21,  no.  23,  Dee.  X.  1922,  pp.  523-533,  3  fitts  I  or  melting  non-ferrous 
metals;  possesses  some  featun     which  differ  radically  fro  und  in  any 

previous  furnace  and  afford*  great  flexibility  ol  d   broad  scope  of 

application.    Summan  fron  l  before  Am    [nsl    Metals. 
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Non-Ferrous.  Application  of  Electric  Furnaces  to  Melting  of  Non-Ferrous  Metals 
and  Alloys  (L'application  des  fours  electriques  a  la  fusion  des  metaux  et  alliages 
non  ferreux),  A.  P>illaz.  Vie  Technique  et  Industrielle,  vol.  4,  nos.  37  and  38, 
Oct.  and  Nov.  1922,  pp.  21-31  and  91-101,  30  figs.  Reverberatory,  direct-arc 
and  indirect-arc  furnaces  including  types  used  in  United  States;  heat  balance 
and  heat  losses;  power  consumption,  induction  furnaces;  comparess  results 
obtained  with  principle  types,  including  power  consumption,  consumption 
of  electrodes,  power  factor,  etc.     Bibliography. 

Reduction.  Electric  Reduction  Furnace  Iron  for  a  Steel  Making  Base,  R.  C. 
Gosrow.  Jl.  Electricity  &  West.  Industry,  vol.  50,  no.  1,  Jan.  1,  1923,  pp. 
16-17.     Points  out  economy  of  its  use  for  production  of  steel  from  steel  pig. 

Resistance  Type.  Heat  in  Resistance  Furnace.  Foundry,  vol.  50,  no.  23,  Dec. 
1.  1922,  pp.  956-957,  2  figs.  Describes  graphite-resistor-type  furnace  at 
plant  of  Bario  Metals  Corp.,  developed  bv  J.  Ryan  &  Co.,  having  holding 
capacity  of  125  lb.  per  heat  and  capable  of  melting  and  refining  alloy  mixtures 
in  from  30  to  40  min. 

Steel.  Electric  Steel  Industry  After  Ten  Years,  Edwin  F.  Cone.  Iron  Age,  vol. 
Ill,  no.  1,  Jan.  4,  1923,  pp.  80-83.  American  industry  credited  with  406 
furnaces  against  only  19  in  1913;  Canadian  and  world's  industry. 

ELECTRIC  GENERATORS,  D.C. 

Reversed  Polarity.  Causes  of  Reversed  Polarity  in  Direct  Current  Generators, 
Clarence  Lynn.  Power,  vol  57,  no.  2,  Jan.  9,  1923,  pp.  51-53,  6  figs.  Discusses 
conditions  that  may  cause  reversal  of  polarity  on  d.c.  generation;  how  to 
correct  reversed  polarity. 

Voltage  Regulators.  Automatic  Voltage  Regulator  for  Direct  Current  Generators. 
Engineering,  vol.  115,  no.  2975,  Jan.  5,  1923,  p.  23,  2  figs.  Device  manufactured 
by  Isenthal  &  Co.,  likely  to  be  particularly  useful  for  application  to  dynamos 
driven  by  gasoline  engines,  speed  of  which  is  subject  to  considerable  fluctuations. 

ELECTRIC  LAMPS,  INCANDESCENT 
Neon  Glow-Discharge.  Neon  Glow-discharge  Lamps  on  D.C.  Circuits,  J.  T. 
Macgregor-M orris,  M.  J.  Dowty  and  B.  J.  Privett.  Elecn.,  vol.  89,  no.  2324, 
Dec.  1,  1922,  pp.  626-628,  8  figs.  Work  carried  out  to  study  behaviour  and 
determine  statical  characteristics  of  two  types  of  neon  lamp  with  view  to 
further  possible  applications.  Photographs  of  spectra  of  lamps. 
Tungsten  Filament.  The  Relative  Performance  of  Tungsten  Filament  Lamps 
under  Test  upon  Alternating  and  Direct-Current  Circuits,  John  W.  Lieb. 
Illuminating  Eng.  Soc. — Trans.,  vol.  18,  no.  1,  Jan.  1923,  pp.  5-18  and  (dis- 
cussion) 18-28,  15  figs.  Facts  as  to  differences  in  a.c.  and  d.c.  performance 
disclosed  by  tests  carried  out  in  lamp-testing  work  of  Assn.  Edison  Illuminating 
Cos.     Bibliography. 

ELECTRIC  LOCOMOTIVES 
4,000-Hp.    4,000-Hp.    ElectricLocomotivesforN.  &W. Elec. Ry.Jl., vol. 60,no.  27,Dec. 

30,    1922,   pp.    1012-1015,    4    figs.     Four   double-unit   locomotives    are   under 

construction  for  Norfolk  &  West.  Ry's  Elkhorn  grade  and  electrified  extension. 
Main-Line.     Electric  Locomotives  for  Main  Line   Railways.     Beama,  vol.   12,  no. 

6,  Dee.  1922,  pp.  830-833,  2  figs.     Types  of  locomotives  ordered  from  British 

manufacturers   for   South  Africa  and   New   Zealand. 

ELECTRIC  RAILWAYS 

Engineering  Progress.  Electric  Railway  Engineering  Progress  of  the  Past  Year. 
Elec.  Ry.  Jl.,  vol.  61,  no.  1,  Jan.  6,  1923,  pp.  11-22,  3  figs.  Analysis  of  ac- 
complishments made  in  track,  car,  power-plant,  power-distribution  and  heavy- 
traction  engineering,  together  with  some  comments  on  relation  of  engineering 
to  general   problems  of   transportation. 

Trolley-Wire  Protection.  Some  Practical  Experience  with  Troughwork  Con- 
struction, G.  H.  McKelway.  Elec.  Ry.  JL,  vol.  60,  no.  25,  Dec.  Hi.  1922, 
pp.  941-942,  5  tigs.  Protecting  metal  construction  so  as  to  safeguard  trolley 
wire  and  connections  from  being  grounded. 

ELECTRIC  RAILWAYS,  TRACK 
Developments    1922.     Track    Extensions    and     Reconduction     Work     Increased. 
Elec.  Ry.  .11.,  vol.  61,  no.   1,  Jan.  6,  1923,  pp.  51-53.     Amount  of  new  track 
built  in   1922  showed   small   increase  over   that,   reported  for   1920  and   1921; 
track  reconstruction  shows  considerable  increase. 

ELECTRIC  TRANSMISSION   LINES 

Interconnection.  Economies  of  Interconnection.  Elec.  World,  vol.  81,  no.  1, 
Jan.  6,  1923,  pp.  19-21,  2  figs  Vast  possibilities  for  safeguarding  service 
and  producing  electricity  with  minimum  of  fuel,  water,  money,  material  and 
human  endeavour.     Typical  examples  taken  from  actual  practice. 

Qualitative  Analysis.    Qualitative  Analysis  ot  Transmission  Lines,  II.  Goodwin, 

Jr.  Am.  Inst.  Elec.  Kngrs.  -  -.11..  vol.  12.  no.  I,  Jan.  1923,  pp.  48-57,  8  figs. 
Critical  load  for  transmission  lines  is  introduced  with  simple  formula  for 
determining  it  and  rules  arc  given  for  variation  of  power-factor  voltage,  etc 
of  line  by  relating  actual  load  to  critical  lond.  Most  important  parts  ol 
Percy  H.  Thomas'  presentation  are  abstracted,  showing  fundamental  physical 
and  mathematical  basis  for  this  method  of  analysi 

ELECTRICAL  INDUSTRY 
Developments.     Some    Developments    in    the    Electrical    Industry    During    1922, 
John    I.iston.      (fen.    Elec     Rev.,  vol.   20,   no.    1,  Jan.    19 
Devi  in    turbines,    electric    propulsion,    electric    railways,    auton 

stations,   waterwheel  generators,   steel   mills,    transform  switching 

apparatus,    induction    volts  og;    new    induction    furl 

electric  steam  generator,  Magnar  battery  charger,  magnetron,  pallophotophone, 

etc 

ELECTRIC   \\  II  DING,   ARC 

Cast  Iron.  Electric  Arc  Welding  of  Cast  Iron.  \\  II  Namack  \m  Welding 
Soc— Jl.,   vol     1,  no.    11.    Nov.    1922.  pp.   7-33,    13  figs.     Comi  M    of 

tests  carried  out  on  conclusions  arrived  at;  p  Ided, 

slag  inclusions,  current  values,  n  length  of  arc,  nitrogen 

theory;  specifications  for  testing  comn  and  preparation 

of  Bampli  -;  met  bod  of  weldii 

Storage  Tanks.     Report   of  the  for  the   Electric   Wilding  of  Storage 

ranks.    Am.  Welding  Soc  -Jl     vol    l,  no.  12,  Dec.  1922,  pp    16-19,   1  fig. 
Advantages  of  welded  over  riveted   Lank  are  set   forth      Ri 
and  suggestions. 
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ENGINEERS 
Production      The   Production   Engineer    II     E    Honei      Ens    Product 

in.  llfi,  Dec  14,  1922,  pp  578-579  II'  tatu  ind  duties  Paper  presented 
to  In^tn    Production  Engrs, 

ENGINEHOl  8ES 
l.mi    ]{   It      Erie  Builds  New  Rnginehouse  at  Jersey  (uv,  N.J      llv    Mech    Engr 
vol.  96.  in.    12,  Deo.   1922,  pp    719-722,   t  figs     Old  structure  destroyed  by 
fire  is  replaced  without  interference  with  locomotive  operations, 

i:\  APORATORS 
\  Mm  r  Recompression  Sybtems      Vapour  Recompression  Systems  for  Evaporators, 
\\     I.    Badger,  Chem.  &  Met.  Eng  .  vol.  28,  nos    I  and  2,  Jan.  3  and  10,  1923, 

pp.  26-31  and  73-78,  11  figs  Survey  of  advantages  and  shortcomings  of 
regenerative  evaporation;  technical  history  of  its  development  and  analysis 
of  recorded  data  on  test  runs  Comparison  of  operating  economies  with 
single-  and  multiple-effect  c\  aporators.     Bibliography  of  patents  and  literature. 


FACTORIES 

Metal-Stamping  Plant.  15,000  Tons  of  Material  Consumed  at  the  Pedlar  Plant. 
Can.  Muihy  .  vol  28,  no.  26,  Dec.  28,  1922,  pp.  122-125  and  142,  10  figs. 
processes,  layout  and  equipment  of  plant  of  Pedlar  People,  Ltd.,  Oshawa. 
Shows  line  of  drop  presses  for  stamping  steel  ceilings,  sidings,  trimmings,  etc. 

Small  Establishing  a  Small  Engineering  Works,  A.  Whitehead.  Indus.  Manage- 
ment (Lond.),  vol.  8,  nos.  G,  9,  10,  11  and  12,  Oct.  5,  Nov.  16,  30,  Dee.  14 
and  28,  1922,  pp.  191-192.  286-287,  314-316,  343-345  and  382-384,  6  figs. 
Principles  adopted  in  appointing  staff,  organization  and  functions  of  pro- 
duction office. 

FANS 

Exhaust  Work,  for.  The  Design  of  Exhaust  Systems,  I!  W.  Pfeffer.  Heating  & 
Vent  Mag  ,  vol.  19,  no.  12,  Dec.  1922,  pp.  53-57,  5  figs.  Data  covering 
standard  practice,  based  on  experiments. 

FEEDWATER  HEATERS 
Types.    Plant  Economy  pp.  Demands  Feed  Water  Heating.     Power  Plant  Eng.,  vol.27, 
no.  1,  Jan.  1,  1923,  1  p.  49-52,  8  figs.     Types  of  heaters  and  their  installation; 
saving  effected. 

FERROALLOYS 
Industry  1922.     The  Ferroalloy  Industry  in  1922,  Robert  J.  Anderson.     Iron  Age, 
vol.  Ill,  no.  1,  Jan.  4,  1923,  pp.  58-61.     Technical  developments  and  market 
conditions  reviewed. 

FILTERS,  SAND 
Slow  and  Rapid.     Twenty  Years  of  Filtration  Practice  at  Albany,  George  E.  Will- 
comb.     Am.  Water  Works  Assn.  —  Jl.,  vol.  10,  no.  1,  Jan.  1923,  pp.  97-126. 
Slow  evolution  of  siow  into  rapid  sand  type:  introduction  of  scrubber  units; 
future  possibilities. 

FLOW  OF  AIR 
Measurement.     Measurement  of  Air  Flow.     Power  Plant  Engr.,  vol.  27,  no.  1,  Jan. 
I.  1923,  pp.  15-I6,2figs.     Methods  of  determining  amount  of  air  passing  in  forc- 
ed-draft installations. 

FLOW  OF  FLUIDS 
Theory.  The  Flow  of  Fluids  in  General  (Etude  sur  l'ecoulcment  des  fluides  en 
general),  A.  I.ebrasseur  ami  F.  d'Espine.  Chaleur  et  Industrie,  vol.  3,  nos 
27,  28,  29,  30,  31  and  32,  Julv.  Aug.,  Sept.,  Oct.,  Nov.  and  Dec.  1922,  pp.  1432- 
1437,  152.S-1535,  1608-1613,  10X!i-16'.i0.  1787-1792  and  1870-1874,  28  tigs.  Fuel 
combustion;  production,  transportation  and  utilization  of  calorific  energy;  flow 
of  gases;  velocity  and  vicosity;  coefficient  of  roughness  in  pipes;  flow  of  com- 
pressible fluids;  friction  and  expansion;  formulas  ami  equations. 

FLOW  OF  GASES 
Pipes.     The  Flow  of  Gases  and  Steam  (L'ecoulement  des  gaz  et  vapeurs).     Mftallur- 
ol.  54,  no.  49,  Dec.  7,   1922,  pp     1829-1831.     Flow  of  gas  and  steam  in 
tubes;  formulas  ami  calculations. 
Pulsating  Ct  brents      Accelerated  Reactions  in  Pulsating  Gaseous  Currents,  Jules 
Desehamps  and  .1    F.  Shagden.     Chem.  and  Met.  Engr.,  vol.  27,  no.  26,  Dec. 
27,  1922,  pp.  1269-1271,  2  figs.      Utilization  of  pulsations   and   vibrations  of 
appropriate  amplitude  to  accelerate  physical  interchanges  and  chemical  react- 
ions between  gases  and  vapors  in  checkerworks,  labyrinths,  or  piled-up  solids. 

FLOW  OF  LIQUIDS 
Capillary.     On  the  Flow  of  Liquids  under  Capillary  Pressure,  Eric  Keightley  Rideal. 
Lond.,  Edinburgh,  and  Dublin  Philosophical  Mag.  and  Jl.  Sci .,  vol.  44,  no.  264, 
Dee    1922,  pp.  I  1. ".2-1 159,  3  tigs.     Rate  of  penetration  of  liquids  into  capillary 
pores;  phenomena  of  absorption  by  charcoal  and  other  materials. 
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Training      w  hat    Kind   of   Training   for   the    I  B    M,    Nuwbaum.     Am. 
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I  nt  NDRIE8 
ii  1     PboDUi  no  in     p.       How    Quality    is    Produced    under   Quantity 

Production   Conditions,   II    Cole   Estop      Foundry   Trade  Jl.,   vol    26,   not. 

329.  330.  ami  331,  Dee    7.   1  1  ami  21.  pp    459-461,  481-484  „,„|  604-606.  6  figs. 

\otes  on  scientific  control  basis  of  quantity  production;  subdiviaion  of  la* 
\ nun i  an  basis  for  management  i  ontrol;  mining  metal  by  ana  . 

results  obtained  by  Cadillac  Motor  Car  Co  :  American  malleable  iron 
Safety  Code,     Safin  Code  to  Project  Foundry  Workers      Iron  Age.  vol   111,  no.  3, 
Jan.    18,    1923,   pp.   217-220      American   Engineering   Standards   Committee 
cover-  all  problems  pertaining  to  foundries;  hazards  of  general  character  belong 
in  general  codes 
Specialty  Lines.     Are  Foundries  Developing  Along  Specialty  Lines?  F.  II.  Bell. 
Can.  Machy  .  vol   2!).  no.  1.  Jan.  4.  1923,  pp.  2'. -27  and  29.  4  figs.     Recent  build- 
ing and  equipment  are  said  to  indicate  this;  modern  methods  for  handling  ma- 
terial. 
Steel.     The  Steel  Foundry  of  Messrs.  Thwaites  Brothers      Foundry'  Trade  Jl.,  vol. 
26,  no.  327,  Nov.  23,  1922,  pp.  423-426,  6  figs.     Description  of  Vulcan  Works, 
including  foundry  proper,  physical  and  chemical  laboratories,  core  shop,  heat' 
treatment  plant,  and  some  of  the  operations. 

FREIGHT  HANDLING 
Cost  Analysis.     Analysis  of  Cost  of  Freight  Service,  Grand  Trunk  Railway  Company 
of  Canada,  J.  P.  Newell.      Am.  Soc.  Civ.  Engrs. —  Proc,  vol.  49,  no.  1,  Jan. 
1923,  pp.  1-36,  1  fig.     Describes  methods  used  which  arc  said  to  be  applicable 
to  operations  of  any  railroad. 

FUJ 
Measurement.     Fuel  Determination.     Power  Plant  Eng..  vol.  27,  no.   1.  Jan.   1, 
1923,  pp.  16-18,  6  figs.     Scales,  meters  and  counters  for  measurement  of  coal; 
meter  for  oil  measurement. 

See  aho  Lignite;  Oil  Fuel;  Pulverized  Coal. 

FURNACES,  ANNEALING 
Fcel  Economy.     Fuel  Economy  in  Connection  with  Annealing  Furnaces  —  II,  Chas. 
E.  Wade.      Metal  Industry  (Lond.),  vol.  21,  no.  21,  Nov    24,   1922.  pp.   481- 
482.     Producer-gas  firing;  blowing-in  by  steam  jet;  town-gas,  coke,  od,   and 

pulverized-fuel-firing. 

FURNACES,  HEATING 
Recuperative.     Recuperative    Raises    Furnace    Efficiency,    William    B.    Chapman. 
Iron  Trade  Rev.,  vol.  72,  no.  2,  Jan.  11,  1923,  pp.  163-164,  3  figs.      Discussion 
of  paper  entitled  Heating  Furnaces  for  Blooms,  Slabs  and    Billets,  by  W.  P. 
Chandler,  Jr.,  presented  before  Am.  Iron  &  Steel  Inst. 

FURNACES,  HOT-AIR 

Desicn.  Some  Comments  on  Furnace  Installation,  F.  T.  Giblin  and  Frank  K.  Chew. 
Am.  Soc.  Heating  and  Vent.  Engrs.  —  JL,  vol.  29,  no.  1,  Jan.  1923,  pp.  19-26, 
4  figs.  Comparison  of  good  war-time  system  with  rules  of  prominent  author- 
ities and  with  requirements  of  proposed  furnace  code. 

Standard  Code.  Standard  Code  Regulating  the  Installation  of  Warm  Air  Fur- 
naces in  Resiliences  Am.  Soc.  Heating  and  Vent.  Engrs. -.11  ,  vol.  28,  no.  9, 
Dec.  1922.  pp.  869-876.     Code  prepared  by  special  committee. 

FURNACES,  INDUSTRIAL 
Oil-Burning.  Factors  Affecting  the  Use  of  Air  in  Oil  Burning  with  Comparison 
of  Cost,  W.  C.  Buell,  Jr.  Engrs.'  Soc.  West.  Pa. —  Proc,  vol.  38.  no.  6,  July 
1922,  pp.  201-221  and  (discussion)  222-226,  11  figs.  Classification  into  three 
general  types  of  oil  burners,  namely  those  employing  "volume"  air,  those 
operating  on  "positive"  air,  and  those  utilizing  "high-pressure"  air. 

FURNACES.  METALLURGICAL 
Vertical-Retort.  The  Fiechtl  Vertical  Retort  Furnace  for  Zinc  Ores.  William  Ka- 
pellmann.  Eng.  and  Min.  J!..  Press,  vol.  114,  no.  27.  Dec.  30.  1922.  pp  1153- 
1 154,  2  figs  Greater  simplicity  of  design  and  lower  cost  of  erection  and  oper- 
ation than  with  ordinary  retort  process  are  claimed;  device  tested  by  construct- 
ion of  four  retorts  at  Kansas  plant. 

FURNACES,  REVERBERATORY 
Metal-Melting.     Progress  in  Non-Ferrous  Metal  Melting.    Metal  Industry.  (Lond.), 
vol.  21,  no.  21,    Nov.  24.   1922.  pp.  483-485,    I   tigs       Describes  metal-melting 
operating  on   reverberatory    principle,   placed   on   market    by    Brit.   Reverber- 
atory    Furnaces,   Ltd. 


G  \s 
Therm  Basis  for  Changing.  Status  of  Therm  Basis  in  Britain.  C.  H  S.  Tup- 
holme.  Gas  Age-Rec.,  vol  50,  nos  24  and  25,  Dec  B  ami  16.  1922,  pp.  B01- 
802  and  N00,  and  835-S3S.  Study  of  operation  of  gas  regulation  act  of  1920 
intending  to  place  charges  for  gas  on  more  equitable  basis;  many  obstacles 
encounteredin  its  operation. 
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GAS  PRODUCERS 
Types.     Modern  Gas  Producers  (Les  gazogenes  actuels).     Ouvrier  Moderne.  vol.  5, 
no.  9,  Dec.  1922,  pp.  355-357,  3  figs.     Describes  various  types  and  their  oper- 
ation; choice  of  fuels. 

GEARS 

Bevel.  Bevel  Gear  Calculations,  C.  R.  M.  Moore,  Machy.  (Lond.),  vol.  21,  no.  21, 
no.  534,  Dec.  21,  1922,  pp.  370-372,  3  figs.     Study  of  alternative  methods. 

Involute,  Testing.  Testing  Involute  Spur  Gears,  M.  Estabrook.  Mech.  Eng., 
vol.  45,  no.  1,  Jan.  1923,  pp.  32-34,  and  8r,  14  figs.  Describes  Saurer  gear- 
testing  machine,  a  Swiss  development  by  means  of  which  accuracy  of  tooth 
curves,  spacing  and  eccentricities  can  be  determined  with  high  degree  of  pre- 
cision; and  odontmeter,  American  instrument  for  quickly  and  accurately  testing 
gears  for  tooth  curves  and  spacing,  and  with  which  it  is  possible  to  locate  trou- 
bles in  machines  or  tools.     (Abridged.) 

Oil  Transmission,  Variable-Speed.  Variable  Speed  Oil  Transmission  Gear. 
Engineering,  vol.  114,  no.  2974,  Dec.  29,  1922,  pp.  800-801,  15  figs,  partly  on 
p.  804.  Details  and  various  applications  of  gear  constructed  by  Oilgear  Co., 
Milwaukee,    Wis. 

Spiral  Drive.  Spiral  Driving,  C.  S.  Petitt.  Machy.  (Lond),  vol.  21,  no.  535,  Dec. 
28,  1922,  pp.  393-396,  6  figs.  Study  of  arc  of  contact,  and  broad  formulation 
of  ideal  conditions  for  continuous  spiral  drive. 

Teeth,  Strength  of.  Strength  of  Internal  Spur-gear  Teeth,  A.  Fisher.  Machy. 
(Lond.),  vol.  21,  no.  532,  Dec.  7,  1922,  pp.  309-310,  3  figs.  Discussion  of 
certain  geometrical  relationships  in  tooth  contact  conditions  upon  which  writer 
arrives  at  different  conclusions  from  D.  T.  Hamilton,  whose  article  was  publish- 
ed in  same  journal,  Oct.  19,  p.  84. 

GOLD  METALLURGY 
Ore  Concentration.  Concentration  of  Rossland,  B.C.,  Ores,  Douglas  Lay.  Eng. 
and  Min.  Jl.-Press,  vol.  114,  no.  26,  Dec.  23,  1922,  pp.  1118-1124,  6  figs.  Low- 
grade  chalcopyrite  and  pyrrhotite,  carrying  gold,  formerly  smelted  direct; 
treatment  at  Le  Roi  No.  2  mill  of  general  application;  heap  roasting,  preceding 
differential   flotation,   an   interesting   possibility. 

GRINDING  MACHINES 
Cvlindeb.     Grinding  Large  Cylinders.     Machy.  (N.Y.,),  vol.  29,  no.  5,  Jan.  1923, 
pp.   347-348,   2  figs.     Describes  cylinder-grinding  machine  made  by  German 
firm  and  its  use  for  regrinding  steam  cylinder  for  a  Worthington  duplex  hy- 
draulic pump. 


H 


HANDLING  MATERIALS 

Factories.  Evolution  in  Shop  Material  Handling,  L.  S.  Love.  Iron  Age,  vol.  Ill, 
no.  3,  Jan.  18,  1923,  pp.  205-208,  9  figs.  Practice  at  Yale  &  Towne  Mfg.  Co.'s 
plant  at  Stamford,  Conn.  Evolution  from  trolley  and  hand  truckers  to  electric 
shop  trucks  and  trailers. 

Open-Hearth  Works.  Transport  Installations  in  Open-Hearth  Steel  Works  with 
Special  Regard  to  Costs  of  Handling  Materials  (Transportanlagen  in  Siemens- 
Martin-Stahlwerken  unter  besonderer  Beriicksichtigung  der  Kosten  der  Mate- 
rialbewegung) ,  Hans  Fromm.  Stahl  u.  Eisen,  vol.  42,  nos.  47  and  49,  Nov. 
23  and  Dec.  7,  1922,  pp.  1737-1742  and  1809-1815,  22  figs.  Discusses  various 
possibilities  of  moving  material  in  modern  open-hearth  works;  determination 
of  percentage  of  total  production  costs  expended  for  conveyance  of  material 
shown  on  concrete  example. 

Packing  and  Weighing  Machinery.  Modern  Packaging  Machinery.  Indus. 
Management  (Lond.),  vol.  8,  no.  11,  Dec.  14,  1922,  pp.  346-348,  4  figs.  Pneu- 
matic system  of  packing  and  weighing. 

HEAT  TRANSMISSION 

Experiments.  Heat  Flow  in  a  Finite  Cylinder  Having  Variable  Temperature, 
George  E.  Thompson.  Physical  Rev.,  Surface  vol.  20,  no.  6,  Dec.  14,  1922, 
pp.  601-606,  2  figs.  Derives  equations  of  heat  flow  into  finite  circular  cylinders 
when  surface  temperature  is  changed  either  suddenly  or  at  uniform  rate. 

HEAT  TREATING 
City  Gas  for.  Gas  Useful  in  Heat  Treating  Room,  J.  Weaver  Smith.  Am.  Soc. 
for  Steel  Treating— Trans.,  vol.  3,  no.  4,  Jan.  1923,  pp.  396-414,  44  figs.  Dis- 
cusses practical  application  of  city  gas  or  manufactured  gas  in  heat-treating 
room;  convenience  of  using  gas  as  fuel  and  its  wide  application  to  all  types  of  in- 
dustrial heating;  burner  and  furnace  design  and  effects  of  using  equipment  of 
improper   design. 

HEATING  AND  VENTILATION 
Bureau   of  Enoravino   and   Printing       Hinting  and   Ventilating  the  Bureau  of 
Engraving  and  Printing,  Nelson  S.  Thompson.     Am    Sue.  Heating  and  Vent. 
Engrs.-Jl.,  vol.  29,  no.  1.  Jan.  1923.  pp.  1-8,  5  figs.     Simplicity  of  design  marks 
systems  in  world's  largest  printing  plant. 

HiMiiiirv  r\  Residences.  Humidity  Requirements  fur  Residences,  A.  P.  Kratz. 
Am.  Soc  Heating  and  Vent.  Engrs.-Jl.,  vol.  29,  no.  1,  Jan.  1923,  pp.  11-18,  5 
figs.  Questions  answered  relative  to  degree  of  humidity  necessary  and  methods 
of  supplying  it. 

BEATING,  ELECTRIC 

Industrial.  Big  Strides  Made  in  Industrial  Electric  Seating,  J.  I/.  McK.  Yardlcy. 
Elec,  World,  vol.  81,  no.  1,  .Ian  6.  1923,  pp.  33-35,  2  figs.  Applications  of 
industrial  electric  ovens  and  heat-treating  equipment  extending;  electric 
steam  boilers  for  special  service. 

HELICOPTERS 

Captive.     Will  Captive  Helicopters   Replace  tin    '  on  Balloon?  Aerial  Age, 

vol.  16,  no.  1,  Jan.  1923,  pp.  9-11,  3  figs       Flight  of  I  or.  with  Kann&n-Zurovec 
machine;  advantages  claimed  in  artiller]  adjustment;  flights. 

HOISTING  MACHINERY 
Electric  Control.     Electric  Control  oi  Hoisting  Apparatus  (Commands  electrique 
des  appareils  de  levage),  M.  Bitot.     Electncien,  vol  64,  no,  1316,  Jan,  1,  1922. 
pp.  3-8,  6  figs.     Its  advantages  as  to  distance  control,  change  in  speed,  automatic 
control,  etc. 
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HYDRAULIC  MACHINERY 
Aquapulsoh  Motor.     The  New  Hydraulic  Engine  "Aquapulsor"  (Die  neue  Wasser- 
kraftmaschine  "Aquapulsor"),  R.  Winkle.     Glasers  Annalen,  voi.  91.  no.   12, 
Dec.  15,  1922,  pp.  185-191,  9  figs.     Its  behavior  under  different  loads  and  vary- 
ing head,  and  its  use  as  tidal-power  machine  in  coastal  areas. 

HYDRAULIC  TURBINES 

Development.  Hydraulic  Turbines  (Turbinas  Hydrauiicas),  Herman  Greenwood. 
Revista  Brasileira  de  Engenharia,  vol.  4,  no.  4,  Oct.  1922,  pp.  128-142,  27  figs. 
Discusses  increase  in  capacity,  reaction  turbines  for  large  heads,  efficiency, 
distance  control,  high  velocity  for  low  heads,  inverted  and  suction  turbines 

Pelton  Wheels.  26,000-Hp.  Peiton  Wheels  of  Societa  Forze  Idrauliche  del  Mon- 
cenisio,  Constructed  by  Societa  Construzioni  Meccaniche  Riva  of  Milan  (Le 
turbine  tipo  Pelton  da  26,000  hp.  per  1'impianto  di  Venaus  della  Societa  Forze 
Idrauliche  del  Moncenisio,  costruite  dalla  Societa  Costruzioni  Meccaniche 
Riva  di  Milo.no).  Industria,  vol.  36,  no.  20,  Oct.  31,  1922,  pp.  382-386,  6  figs. 
Details  of  design  and  construction. 

Tests.  High-Speed  Turbine  Tests  (Considerazioni  ed  esperimenti  sulle  turbine  eeleri), 
Alfredo  Colzoni.  Electrotecnica,  vol.  9,  no.  27,  Sept.  25,  1922,  pp.  593-600, 
18  figs.  Water  turbines  for  hydroelectric  plants;  construction  of  high-speed 
turbines  following  Biiehi;  particulars  of  tests  carried  out. 

HYDRAULICS 

Energy-Conversion  Curve.  The  Triangular  Chart  and  the  Hydraulic  Emergy- 
Conversion  Curve  (Die  Dreieckrechentafeln  und  die  hydraulische  Energie- 
umwandlungskurve),  Otto  Lacmann.  Zeit.  fur  angewandte  Mathematik  u 
Mcchanik,  vol.  2,  no.  5,  Oct.  1922,  pp.  375-380,  5  figs.  Presents  charts  as 
schematic  examples. 

Hydrographic  Investigations.  Hydrographic  Principles  of  the  Swiss  Water 
Supply  (Hydrographische  Grundlagen  der  Schweizerischcen  Wasserwirtschaft). 
Schweizerische  Bauzeitung,  vol.  80,  nos.  19  and  20,  Nov.  4  and  11,  1922,  pp. 
213-217  and  225-226,  24  figs.  Graphic  presentations  of  hydrometric  observ- 
ations. Deals  with  lake  level  fluctuations,  and  water  flow  in  rivers.  See 
also  abstract  of  report  of  Federal  Board  of  Water  Supply,  pp.  227-230  and 
276-277  of  same  Jl. 

HYDRO-ELECTRIC  DEVELOPMENTS 
Tasmania.  Hydro-Electric  Development  in  Tasmania,  Fred.  A.  Talbot.  Elec.  Rev  , 
vol.  91,  nos.  2350  and  2351,  Dec.  8  and  15,  1922,  pp.  856-858  and  892-893,  5  figs. 
Comprehensive  scheme  for  generation  of  350,000  hp.  from  water  power  of  which 
initial  58,000  hp.  has  been  brought  into  service. 
United  States.  Hydro  Projects  Will  Total  $778,300,000.  Elec.  World,  vol.  81, 
no.  1,  Jan.  6,  1923,  pp.  37-38,  1  fig.  Active  applications  filed  with  Federal 
Power  Commission  total  334,  involving  17,692,109  primary  hp.;  projects  involv- 
ing 2,531,489  primary  hp.  now  under  construction. 

HYDRO-ELECTRIC  PLANTS 

Automatic.  Automatic  Hydroelectric  Plant,  C.  E.  von  Sothen.  Power  Plant  Eng., 
vol.  27,  no.  1,  Jan.  1,  1923,  pp.  88-89,  2  figs.  Automatic  control  of  small  hydro^ 
electric  plant  at  Newton  Falls  Paper  Co.  enables  water  to  be  used  economically. 

France.  Electric  Power  Station  and  Barrage  Dam  Near  Belle-Isle-en-Terre  (Usine 
electrique  installee  dans  un  barrage  pres  de  Belle-Isle-en-Terre).  Genie  Civil 
vqi.  81,  no.  24,  Dec.  9,  1922,  pp.  529-532,  17  figs.  Describes  multiple-arch 
reinforced-concrete  dam  at  Leguer  River,  forming  one  structure  with  works 
containing  tuibines,  alternators,  transformers,  etc. 

Northern  Europe,  Practice  in.  Hydraulic  Power  Plant  Practice  in  Northern 
Europe,  Clifford  N.  Anderson.  Elec.  World,  vol.  81,  no.  2,  Jan.  13,  1923,  pp. 
91-96,  8  figs.  Skeptical  regarding  outdoor  installations;  connecting  generators 
and  transference  directly;  higher  reactance  and  regulators;  oil  circuit  breakers 
with  multi-contacts  and  explosion  chambers. 


IGNITION 

High-Tension  Apparatus.  The  Duty  of  High-Tension  Ignition  Apparatus.  .1  D. 
Morgan.  Automobile  Engr.,  vol.  12,  no.  171,  Dee  1922.  pp.  413-115,  6  figs. 
Describes  high-tension  spark;  high-tension  spark  as  igniting  agent;  plug  insula- 
tion leakage;  utility  test. 

INDUSTRIAL  MANAGEMENT 
Administrators,  Training  of.     Training  of  Administration  in  Industry,  II.  Riall 

Sankey.     Jl.  Indus.  Administration,  vol.  2,  no.  14,  Nov. -Dec.  1922)  pp.  35-47. 

Work  of  Indus.  Administration  and  its  aspirations.     Training  and  education 

of  administrators. 
Cost  Control,  Textile.     Textile  Cost  Control,  Henry  ('.  Haskell.     Management 

Eng.,  vol.  4,  no.  1,  Jan.  1923,  pp.  57-59.     Effort  to  simplify  cost  accounting 

and  production  planning. 
Graphical   Efficiency   Study.     The   Graphical   Study    of   Operating   Efficiency, 

A    R.  Blakey.    Chem.  and  Met.  Engr.,  vol.  27,  no.  26,  Dec  2't  1259- 

1261,  2  Hks      System  of  graphs  developed  to  analyze  labor  costs,  and   which 

reveal  lack  of  smoothness  in  operating  and  causes  for  lost  linn  . 
Money  Economy,  Production-  and      Making  Goods  and  Making  Money,  Wesley 

C.  Mitchell.     Mech.  Eng.,  vol.  45,  no.   1,  Jan.   1923;  pp.    1-6      Points  out 

that  among  improvements  Deeded  an-  methods  of  stabilising  monetary  ati 

controlling  business  cycle,  allowing  production  to  be  organized  in  unit 

enough  to  attain  maximum  industrial  efficiency  while  sal,  guarding  i  ommunity 

against  Inch  prices,  etc.      Discussion,  pp.   10-13. 
Planning.     Factory  Manning,  II.  Iv  Taylor.     Machj    (Lond.),  vol.  24,  no.  532,  Deo. 

7,  1922,  pp.  289-297.   1  I   lies       Survey  of  sysl  inning  for  vai 

methods  of  production.     Paper  read  before  Inst.   Production   1 
Plant  M  unti  \i\n        Maintenance  Kngim  rring  in  I  urge  Industria]  Plants,  Samuel 

l;    Bird.     Eng     News-Rei  .   vol    89,   do    26,    Di       28,    1922,  pp     1106-1108. 

Organization  and  work  ol  department  for  inspection  and  upkeep  oi  buildings, 

equipment,   yards,   tracks   and   roadways. 
Pboouction  Costs     Calculating  the  Cosl   ol   Production     I  at  du  Prix 

de  n\  ii  hi    id     Fabrication),    I'antJ    Lafrance       Vil     I  .  K  ■Inn. in,  ii  i    I 

vol  i.n.i  38,  Nov.  1922,  pp  83-89, 6  figs     Conditions  in  mami  largo 

scale,  with  interchangeable  parts;  records  required  regarding  labour,  material, 
machines,  inspection,  etc.,  and  theii  use  in  arriving  at  cost  of  produi 
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i  in  In  Industry,  E,   M    llerr      Mi 

vol.  46,  no    1,  Jan    1923,  pp   '"i'1      According  to  author,  shop  uon, 

fair  wages,  securi  oymenl  and  means  for  education  are  among  demands 

for  workers  and  meril  lion  of  all  managers.     Discussion,  pp.  10-13. 

[NDUSTRY 
1  i  ance.  Reconstri  i  Ti"\   m      I  -fruition  and  How  it  Has 

I'.,, n    Iccomplished,    Vrthur  I    Greene  and  Henrj   <)!„■  Lm.  Mach., 

vol.  5^.  lm.  3,  Jan.  18,  1923,  pp.  107-111,  7  figt       1  •■  tails  "I   m  instruction  plant 
of  :i  i  irei H  iii-trin  ting  other  indus- 

tries; 30  new  types  of  machines  developed. 

iv-i  i.\ 'ii  IRS,  ELECTRIC 
I'in-Ttpe.     Pin  Insulators  on  90,000-Volt  Line,  Paul  Aekerman.     Elec.  World,  vol. 
80.no    27.    I'.'     3d,    1922,   ii,    1430-1444,  3  figs.     Changed  from  60,000  volts 
delta  to  00,000  volts  Y;  with  effective  relay  protection  and  heavy-duty  oil 
switches,  they  are  found  as  reliable  as  former  voltage. 

INSULATORS,  HEAT 

Properties  of.  Heat  Insulating  Materials,  \\  Newton,  Booth.  Gas  Jl.,  vol. 
160.  no.  3111,  Dec,  27,  1822,  pp.  798-799,  1  fig.  Physical  properties  of  common 
insulating  materials  are  given  in  tabular  form. 

I  \  rERNAL-COMBUSTION  ENGINES 
Ripert.  The  Riper!  Engine  (T.e  moteur  Ripers),  Grison.  Bui.  Technique  du  Bureau 
Veritas,  vol.  4,  no.  10,  Oct.  1922,  pp.  245-247,  2  figs.  A  two-  and  four-stroke 
engine  endeavouring  to  rectify  some  of  the  weak  points  of  the  Diesel;  gets 
charge  ready  before  dead-center  and  has  instantaneous  combustion;  production 
of  maximum  pressure. 

See  also  Airplane  Engines,  Automobile  engine?,  Diesel  engines;  Oil  engines. 

IRON 

Corrosion.  Parkerizing,  A  Combined  Rust-Proofing  and  Finishing  Process,  L.  E. 
Eckclmann.  Raw  Material,  vol.  5,  no.  11,  Dec.  1922,  pp.  438-439,  2  figs. 
Description  of  process  and  its  applications. 

Electrolytic.  The  Production  of  Electrolytic  Iron  Using  Pyrite  as  Raw  Material, 
F.  A.  Eustis.  Min.  and  Met.  Soc.  of  Am. — Bui.  no.  157,  vol.  15,  no.  5,  Dec. 
1922,  152-160  and  (discussion)  160-168,  3  figs.  Describes  Eustis  process  direct- 
ed broadly  to  treatment  of  iron  ores  with  or  without  other  metals,  to  recover 
pure  iron  directly  by  electrolysis;  in  most  of  its  applications  it  yields  one  or 
more  by-products. 

IRON  ALLOYS 

Preparation  and  Properties.  Preparation  and  Properties  of  Pure  Iron  Alloys: 
I.  Effects  of  Carbon  and  Manganese  on  the  Mechanical  Properties  of  Pure  Iron, 
Robert  P.  Neville  and  John  R.  Cain,  U.S.  Bur.  of  Standards,  Sci.  Papers, 
vol.  18.  no.  453,  Oct.  10,  1922,  pp.  411-443,  16  figs. 

IRON  AND  STEEL 

British  Columbia.  An  Iron  and  Steel  Industry  For  British  Columbia,  Robert 
Dunn.  Can.  Min.  Jl.,  vol.  43,  no.  52,  Dec.  29,  1922,  pp.  896-987.  Resume 
of  optimistic  report  by  C.  P.  Williams  on  economic  possibility  of  establishing 
an  iron  and  steel  industry  in  British  Columbia. 

Magnetic  Properties.  Investigation  on  the  Magnetic  Transformation  of  Iron  and 
Steels  (Etude  experimental  sur  les  transformations  magn^tiques  du  fer  et 
des  aciers),  P.  Dejean.  Annales  de  Physique,  vol.  18,  no.  9,  Sept.-Oct.  1922, 
1922,  pp.  171-272,  52  figs.  Loss  of  magnetic  properties  at  high  temperatures; 
results  of  experiments  carried  out  on  ferromagnetic  and  paramagnetic  pheno- 
mena.    Bibliography. 

IRON  CASTINGS 

Acid  Resisting.  Some  Casting  Problems  of  Acid-Resisting  Irons,  John  Longden. 
Foundry  Trade  Jl.,  vol.  26,  no.  329,  Dec.  7,  1922,  pp.  466-470,  12  figs.  Notes 
on  composition  of  alloy;  physical  characteristics;  melting  practice;  graphite 
separation;  different  behaviour  from  different  cupolas;  theoretical  desiderata; 
carbon  in  liquid  iron;  types  and  problems  of  casting. 

Gating  and  Feeding.  Gating,  Feeding  and  Casting,  E.  Longden.  Foundry  Trade 
Jl.,  vol.  26,  nos.  329,  330  and  331,  Dec.  7,  14  and  21,  1922,  pp.  471-472,  489- 
490  and  509-512,  15  figs.  Survey  od  peculiarities  of  gray  cast  iron  and  effect 
of  various  elements  in  reducing  or  increasing  fluidity.  Examples  of  faulty 
and  successful  gating  and  feeding  methods. 

IRON  DEPOSITS 

Canada.  The  Mattawin  Iron  Range,  F.  Hille.  Can.  Min.  Jl.,  vol.  43,  no.  51,  Dec.  1 
22,  1922,  pp.  872-876,  1  fig.  Description  of  its  eastern  end,  character  of  ore,  and  j 
its  possible  utilization. 

IRON,  PIG 

M\nufacture.  Iron  Making  Economies  Developed  in  1922,  F.  H.  Willcox.  Iron 
Age,  vol.  Ill,  no.  1,  Jan.  4,  1923,  pp.  84-86.  Feasibility  of  700-ton-per-day 
plant;  production  of  7  tons  per  man;  handling  flur  dust  and  utilizing  scrap;  sell- 
ing surplus  power. 

Production.  Machine  Cast  Pig  Iron  Increasing  in  Popularity.  Can.  Foundrymen, 
vol.  13,  no.  12  Dec.  1922,  pp.  13-15,  2  figs.  Can.  Furnace  Co.  installing  machine 
at  their  Port  Colborne  furnace;  review  of  old  and  new  process;  different  people's 
opinions. 

Sampling.  American  Methods  of  Sampling  Pig-iron.  Foundry  Trade  Jl.,  vol.  26, 
no.  331,  Dec.  21,  1922,  pp.  515-516,  2  figs.  Method  used  and  published  by 
Carnegie  Steel  Co.'s  Bur.  of  Information.  Pittsburgh,  Pa. 
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LABORATOR1 

Aeronautical.     Lal»<>  ora- 

toires    du    Service    Technique    de    I'Aeronautique),    !:■ 

i.  no    •):;.  Dec    1922,  pp.  373-378,  J  figs      Di  s  at 

[eudon    for   aerodynamics,    neat    treatment,    mechanical,    chemical, 
and  physical  tests,  photography,  meteorology,  and  optics. 

LATHES 

Center.  A  New  Center  Lathe.  Eng.  Production,  vol.  5.  no.  115,  Dec.  14.  1922. 
pp.  567-568,  3  figs.     New  Dean,  Smith  <v  Grace  12-in.  high-speed  gap  lathe. 

Tailstocks.  Lathe  Tailstocks.  Eng.  Production,  vol.  5,  no.  117,  Dee.  2t>,  1922, 
pp.  608-610,  10  figs       Design  of  various  • 

Turret.  The  Turret  Lathe  in  the  Railway  wagon  Shop.  British  Machine  Tool 
Engineering,  vol.  2,  no.  18,  Nov. -Dec.  1922,  p]  ,nd  568,  8  figs.     Des- 

cribes operations  in  production  of  car  buffers  for  one  of  the  large  Indian  railways 
serving  as  good  example  to  demonstrate  capabilities  of  modem  design  of  turret 
lathe. 

LIGHTING 
Luminaire  Design.     Tentative  Code  of  Luminaire  Design.     Illuminating  Eng  Soc. 
—  Trans.,  vol.  17,  no.  10,  Dec.  1922,  pp   703-750,  48  figs.     Prepared  by  Com- 
mittee to  co-operate  with  fixture  manufacturers. 

LIGNITE 

German  and  American.  German  Brown  Coal  Compared  with  American  Lignite, 
O.  P.  Hood.  Chem.  and  Met  Eng.,  vol.  28,  no.  2,  Jan.  10,  1923.  | 
1  fig.  German  is  almost  two-thirds  water,  and  has  2  '4  to  13  per  cent  agglutin- 
ating matter;  American  is  one-third  water  and  has  less  than  1H  per  cent 
agglutinating  matter.  See  also  Power,  vol.  57,  no.  2,  Jan.  9,  1923,  pp.  63-64, 
1  fig. 

Gasification.  Gasification  of  Crude  Lignite  Containing  Considerable  Water, 
G.  H.  Meyer.  Am.  Gas.  Jl.,  vol.  117,  no.  31,  Dec.  30,  1922.  711-714.  4  figs. 
Describes  method  and  apparatus  for  this  work.  Translated  from  Chemiker 
Zeitung,  1922,  pp.  625-628. 

LOCOMOTIVE  BOILERS 

Cole's  Ratios,  Graphic  Presentation.  Graphic  Presentation  of  Boiler  Proportions 
C.  A.  Seley.  Ry.  Age,  vol.  74,  no.  2,  Jan.  13,  1923,  pp.  189-192.  19  figs.  Dia- 
grammatic method  for  showing  at  glance  essential  facts  brought  out  by  Cole's 
ratio.  See  also  Ry.  and  Locomotive  Eng.,  vol.  36,  no.  1,  Jan.  1923,  pp.  9-13, 
24   figs. 

Proportions,   Measuring.     A   New   Measuring  Stick  for  Locomotive  Boiler  Pro- 
portions, C.  A.  Seley.     Ry.  Rev  ,  vol.  71,  no.  20,  Dec.  23.  1922,  pi 
24  figs.     Graphical  analysis  of  locomotive  boiler  proportions  reveals  science 
of  thermic  syphon. 

locomotive- 
British  Design.  Recent  Tendencies  in  British  Locomotive  Practice.  E.  C.  Poultney. 
Ry.  Mech.  Engr..  vol.  96,  no.  12,  Dee.  1922.  pp  I  77  ■  82  tad  vol.  97,  no.  1. 
Jan.  1923,  pp.  9-12,  12  figs.  Important  designs;  piston  valve  with  relief  and  by- 
pass features;  mechanical  lubricator.  Pacific-type  locomotive  of  3-cylinder 
and  4-cylinder  types. 

Developments  1922.  Locomotives  of  1922.  Engineer,  vol.  135,  no.  3497,  Jan.  7, 
1923,  pp.  4-6,  11  lips,  partly  on  supp.  plates.  l!,\iew  of  new  types,  in- 
eluding  Vincent  Raven's  electric  locomotive  Gresley's  Pacific  express  engine, 
Baltic  tank  engine,  Ramsay  condensing  locomotive,  Ljungstrom  turbo-electric 
locomotive,  and  Sulzer  Diesel-electric  rail  coach. 

Internal-Combustion.  Oil  Locomotives  for  the  Gold  Coast.  Engineer,  vol.  134, 
no.  3494,  Dec.  15,  1922,  pp.  646-647,  4  figs.  Locomotives  driven  by  internal- 
combustion  engines  recently  supplied  to  Gold  Coast  Colony  for  service  on  Tako- 
radi  Harbour  scheme. 

Steam-Turbine.  Ljungstrom  Turbine  (La  locomotive  a  turbines  Ljungstrom),  R. 
Villers.  Nature,  no.  2536,  Nov.  11,  1922,  pp.  312-316,  5  figs.  Steam  pro- 
duction, condensing,  steering  and  reversing  gears 

Steam  vs.  Electric.  Comparison  of  Steam  and  Electric  Locomotives  on  Standard 
Gage  (Note  au  sujet  de  la  comparaison  entre  les  locomotives  a  vapeur  et  les 
locomotives  Glectriques  sur  les  Cliemins  de  Fer  a  voie  normale),  A.  Charchn. 
Industrie  des  Tramways,  Chemins  de  Fer  et  Transports  Publics  Automobiles, 
vol.  16,  no.  191,  Nov.  1922,  pp.  234-239,  Details  of  steam  and  electric  equip- 
ment; critical  review  of  advantages  and  disadvantages  of  each,  from  technical 
and  traffic  points  of  view. 

Electric  Locomotives  and  Motor  Cars  (Locomotivas  electricas  e  carros  mo- 
tores),  Ildeu  Ramos  Lima,  Revista  Bra.-ileira  de  Engenharia.  vol.  4,  no.  5. 
Nov.  1922.  pp.  271-286,  5  figs  Discusses  electric  and  steam  traction  as  used 
in  various  parts  of  world;  systems  of  electrification,  including  the  Chicago, 
Milwaukee  and  St.  Paul;  power  consumption. 

Superheater.  Standard  2-10-0  Freight  Locomotive  for  German  Railways,  Desider 
Ledaes  Kiss  Ry.  Rev.,  vol.  72.  no.  1,  Jan.  6,  1923,  pp.  34-38,  S  figs.  Three- 
cylinder  superheater  locomotive  weighing  209,000  lb.  develops  2000  hp.  and 
55,250  max.  tractive  effort. 

Valve-Gear  Links.  Methods  of  Repairing  Walschaert  Valve  Gear  Links.  Ry. 
Mech  Engr  ,  vol.  96,  no.  12,  Dec.  1922,  pp.  7(19-711.  S  rigs.  Operations  sys- 
tematized to  permit  quantity  production  of  parts;  jigs  insure  accuracy. 
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LUBRICATING  OILS 
Purification  and  Reclamation.     Getting  Better  Service  From  Lubricating  Oils. 
Allen  F.  Brewer,  Indus.  Management  (N.Y.),  vol.  65,  no.  1,  Jan.  1923,  pp.  13- 
18,  7  figs.     Importance  and  methods  of  purification  and  reclamation. 

Reclamation  of  Used  Petroleum  Lubricating  Oils,  Winslow  H.  Herschel 
and  A.  H.  Anderson.  U.S.  Bur.  of  Standards,  Technologic  Papers,  vol.  17, 
no.  223,  Oct.  21,  1922,  pp.  93-108.  Deterioration  of  lubricating  oils  in  use; 
present  methods  of  reclamation;  tests  with  motor-oil  purifier;  organic  acidity; 
interfacial  tension;  refining  processes;  cause  of  sludge  formation. 

LUMBER 
Cutting,  Waste  Control.  Control  of  Lumber-Cutting  Waste  and  Production, 
Carle  M.  Bigelow.  Mech.  Eng.,  vol.  45,  no.  1,  Jan.  1923,  pp.  42-44,  4  figs. 
Discusses  increase  in  board  feet  per  man-hour  and  reduction  in  waste  percentage 
in  cutting  department  of  woodworking  plants  by  means  of  wage  incentive. 
(Abridged.) 


M 


MACHINE-TOOL  INDUSTRY 

Developments  1922.  The  Trend  of  the  Machine  Industry,  Frank  A.  Scott.  Iron 
Age,  vol.  Ill,  no.  1,  Jan.  4,  1923,  pp.  4-6.  More  specialization,  yet  general- 
purpose  machines  hold  strong  place;  relation  to  automobile  industry;  prob- 
lem of  alloy  steels. 

Germany.  Changed  Machine  Tool  Shops  of  Germany,  Godfrey  L.  Garden.  Iron 
Age,  vol.  Ill,  no.  1,  Jan.  4,  1923,  pp.  33-34.  Conditions  at  Ludwig  Loewe 
Works,  Berlin,  as  example;  shortage  in  quantity  and  quality  of  expert  men; 
technical  training  suffers. 

Problems.  Conditions  Faced  bv  Machine  Tool  Builder,  J.  J.  Ralph.  Iron  Age, 
vol.  Ill,  no.  2,  Jan.  11,  1923,  pp.  137-141,  7  figs.  Why  it  is  difficult  to  secure 
continuously  satisfactory  activity;  how  some  of  the  problems  have  been  met. 

MACHINE  TOOLS 

Developments  1922.  A  Year's  Achievement  in  Machine  Tools,  L.  S.  Love.  Iron 
Age,  vol.  Ill,  nos.  1  and  2,  Jan.  4  and  11,  1923,  pp.  49-50  and  151-153.  New 
measuring  devices  for  accuracy;  automatic  movements  replacing  many  hand 
operations.  Standard  types  with  automatic  fixtures  favoured;  multiple 
tooling  and  gearing  used  more  extensively;  improvement  in  threading  methods. 

Sine-Bar  Attachment.  A  Universal  Sine  Bar  Attachment,  T.  V.  Greene.  Machy. 
(Lond.),  vol.  21,  no.  536,  Jan.  4,  1923,  pp.  426-430,  14  figs.  Mathematically 
exact  machine  settings  obtained  by  direct  measurement  with  standard  outisde 
micrometer. 

MAGNESIUM 
Castings.  Magnesium  Castings,  Carl  Irresberger.  Mech.  Eng.,  vol.  45,  no.  1,  Jan. 
1923,  pp.  48-49.  Discussion  of  magnesium  and  its  alloys,  together  with  prac- 
tical data  on  casting  articles  from  these  metals  and  on  physical  properties  of  ma- 
gnesium castings.  Translated  and  abstracted  from  Giesserei  Zeitung,  vol. 
19,  no.  41,  Oct.  17,  1922. 

MALLEABLE  IRON 
Cupola  Production.     Cupola  Malleable  Production,  C.  C.  Hermann.     Foundry, 

vol.  50,  no.  23,  Dec.  1,  1922,  pp.  952-955.     Effects  of  constituents  of  charge 

and  of  different  elements  in  metal;  method  for  calculating  charge;  high  annealing 

temperature. 
Merits  and  Demerits.     Malleable  Iron,  An  "In  Between"  Product,  William  Roman 

off.     Raw  Material,  vol.  5,  no.  11,  Dec.  1922,  p.  421,  2  figs.     Views  regardin 

scope  of  merits  and  demerits. 
Specifications.     British   Set  Malleable  Specifications.     Iron  Trade  Rev.,  vol.   71, 

no.  25,  Dec.  21,  1922,  pp.  1701-1702,  1  fig.     New  specifications  for  malleable 

cast  iron  for  admiralty  purposes,  issued  by  Brit.  Cast  Iron  Research  Assn. 

MANGANESE  ORE 
Nova  Scotia.  Manganese  Deposits  of  Lunenburg  County,  Nova  Scotia,  Frederick 
C.  Fearing.  Eng.  and  Min.  .11. -Press,  vol.  115,  no.  1,  Jan.  6,  1923,  pp.  11-15, 
6  figs.  Shallow  mines  situated  in  district  of  flat  glaciated  topography  and  slug- 
gish drainage;  origin  of  manganese  found  in  sedimentaries  formerly  covering 
area. 

MATERIALS 

Inspection.  The  Inspection  of  Ferrous  Materials,  E.  A.  Allcut.  Eng.  .11.  (Eng. 
Inst.  Can.),  vol.  6,  no.  1,  Jan.  1923,  pp.  13-18.  System  of  inspection  with 
methods  of  testing  for  various  defects. 

Properties.  Some  Properties  of  Materials  and  Their  Use,  J.  M.  Lessells.  Ry.  Mech. 
Engr  ,  vol.  96,  no.  12,  Dec.  1922,  pp.  683-C85,  5  figs.  Influence  of  invest- 
igations on  design;  allowable  stresses  should  be  based  on  true  elastic  limit. 

Testing.  The  Testing  of  Materials  Used  in  i  he  Manufacture  of  Electrical  Equipment, 
C.  Dawson.  Instn.  Kler.  Engrs.-JL  vol  61,  no.  313,  Dec.  1922,  pp.  59-64,  1 
fig.  Describes  tests  on  metals  and  on  insulating  materials  including  sheet 
and  molded  insulation,  oils  and  varnishes. 

METALS 

Cold-Rolled,  Heat  Treatment  of.  The  Heat  Treatment  of  Cold  Rolled  Metal, 
Seymour  Pile.  Metal  Industry  (Lond.),  vol.  21,  no.  23,  Dec.  8,  1922,  pp.  529- 
531.  Notes  on  method  of  manufacturing  cold  rolled  metal,  hardening  and  tem- 
pering, improving  quality  of  metal,  open  counter  arch  muffle  furnace,  working 
temperature,  heat  treatment  and  cold  work,  removal  of  strains,  etc 

Elastic  Limit.     Recent  Re  I  mnt,  Herman  A.  Hob.     Am.Soc. 

for  Steel  Treating — Trans.,  vol.  no.  4,  Jan.  1923,  pp.  367^385,  26  figs.  Discusses 
properties  of  metal,  which  are  of  vital  importance  in  design  of  engineering  struc- 
tures; points  out  fallacies  in  use  of  elastic  limit,  proportional  limit,  yield  point 
and  maximum  strength  in  design;  pract  opean  engineers;  latest  type  of 

extensometer  as  contrasted  with  those  previously  available,  stress-strain 
diagrams  of  various  fern  ■ 

Fatioue.  The  Fatigue  of  Metals,  Leonard  Bairstow,  Beama,  vol  11,  nos.  4,  5  and  6, 
Oct.,  Nov  and  Deo.  1922,  pp.  662-657,  7:;i-7.'i7  and  811-818,  !'••  tigs.  Oct.: 
Not-  if  sts;  simple  types  of  fatigue  tests  BOS  in  which  results 

of  static  and  fatigue  tests  differ.  Overtrain  effect  on  crystalline  material. 
Dee.:  Fatigue  test  as  revealed  by  extensometer  fatigue  for  unequal  tensile  and 
compressive  stresses;  modern  tests  and  testing  appliances. 
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MICROSCOPES 
Micro-Telescopes  and  Super.  The  'Davon'  Micro-Telescope  and  Super-Micro- 
scope, F.  Davidson.  Instn.  Min.  and  Metallurgy — Bui.,  no.  218,  Nov.  1922, 
pp.  1-5.  New  apparatus  is  said  to  bring  telescope  almost  into  microscope  uses 
and  microscope  somewhat  into  telescopic  uses.  Principle  involved  is  appli- 
cation of  short-focus  telescope  objective  in  a  tube  with  series  of  diaphragms 
to  microscope,  microscope  itself  acting  as  compound  eye-piece.  See  also 
Chem.  News,  vol.  125,  no.  3270,  Dec.  15,  1922,  pp.  353-355. 

MILLING  MACHINES 
Cutting  Power.  Power  Required  for  Cutting  Metal,  Fred  A.  Parsons.  Mech. 
Eng.,  vol.  45,  no.  1,  Jan.  1923,  pp.  35-41,  7  figs.  Investigation  extending 
over  period  of  more  than  10  years,  for  purpose  of  determining  fundamental 
laws  governing  milling,  turning,  planing  and  drilling  operations  on  various 
metals  and  alloys  used  in  machine  construction.  Results  are  presented  in 
shape  of  formulas  and  tables  by  means  of  which  power  required  to  machine 
metal  in  any  given  case  may  be  calculated.     (Abridged.) 

MINING  INDUSTRY 
Dominion  Department  of  Mines.  Notes  on  the  Work  and  Organization  of  the 
Mines  Branch  of  the  Dominion  Department  of  Mines,  John  McLeish.  Can. 
Inst.  Min.  and  Metallurgy  — -  Bui.  no.  129,  Jan.  1923,  pp.  50-59.  Mineral 
resources  and  technology;  laboratory  testing  and  research;  ore  dressing  and 
metallurgy;  fuels  and  fuel  testing;  ceramic  and  road-materials  divisions;  chemic- 
al division. 

MINES 
Doors,  Fire    and  Ventilation.     Fire  and  Ventilation  Doors  in  Metal  Mines,  D. 
Harrington.     U.S.  Bur.   of  Mines  Reports  of  Investigations,  no.   2426,   Dec. 
1922,  5  pp.     Suggestions  and  recommendations  for  construction  and  operation. 

MINES 
Gases,  Irrespirable.  Rock  Strata  Gases  in  Mines  of  a  Nevada  Mining  District, 
E.  D.  Gardner.  U.S.  Bur.  of  Mines  Reports  of  Investigations,  no.  2427, 
Dec.  1922,  4  pp.  Includes  tables  showing  analyses  of  gas  samples  taken  from 
six  different  localities  in  Nevada.  Two  theories  are  offered  in  explanation  of 
presence  of  nitrogen  in  mines. 

MOLDING  MACHINES 
Turnover.     Turnover  Moulding  Machines,  J.  W.  Smith.     Eng.  Production,  vol. 
5,  no.  116,  Dec.  21,  1922,  pp.  595-596,  6  figs.     Details  of  their  construction 
and  operation. 

MOLDING  METHODS 
Dry-Sand.     Dry  Sand  Moulding  for  Small  Work,  J.  D.  Nicholson.     Foundry  Trade 

Jl„  vol.  23,  no.  330,  Dee.  14,  1922,  pp.  485-488,  12  figs.     Methods  of  moulding 

intricate  and  troublesome  parts;  recommendations  to  moulders. 
Gears.     Templet  Moulding  (Le  Moulage  au  Trousseau  en  Fosse),  E.  Pouplin.     Fon- 

derie  Moderne,  no.  11,  Nov.  1922,  pp.  319-321,  5  figs.      Describes  operations  in 

connection  with  moulding  a  55-tooth  gear. 

MOLDS 

Steel  vs.  Cast-Iron.  The  Use  of  Steel  Ingots  as  a  Substitute  for  Gray  Cast-iron 
Molds  (Zur  Frage  der  Verwendung  von  Stahlkokillen  statt  Graugussformen), 
Fr.  Schivetz.  Stahl  u.  Eisen,  vol.  42,  no.  52,  Dec.  28,  1922,  pp.  1897-1900. 
Experiences  with  steel  ingot  molds;  dimensions;  chemical  composition;  method 
of  moulding  and  construction. 


N 


NICKEL  STEEL 
Properties  and  Tests.  Invar,  Elinvar  and  Other  Nickel  Steels,  Wallace  Dent 
Williams.  Raw  Material,  vol.  5,  nos.  9,  10  and  11,  Oct.,  Nov.  and  Dec.  1922, 
pp.  330-336,  372-381  and  428-437,  69  figs.  Discusses  history  of  invar  and 
platinite  patents  and  development  of  nickel  steel,  mechanical  and  magnetic 
properties,  Brinell  hardness  tests  and  impact  tests  at  various  temperatures, 
Includes  list  of  principal  suppliers  of  high-nickel  steels. 

NITROGEN 
Fixation.     Economic  Status  of  Nitrogen  Fixation  in  Germany,  W.  T.  Daugherty. 
Chem.  and  Met.  Eng.,  vol.  28,  no.  2,  Jan.  10,  1923,  pp.  til'  64       Present  product- 
ion still  inadequate  to  meet  domestic  requirements;  present  developments  com- 
pared with  pre-war  situation. 

Government  Research  in  Nitrogen  Fixation,  Chem.  Age,  (N.Y.),  vol.  30, 
no.  12,  Dec.  1922,  pp.  535-536.  Abstract  of  report  of  Fredk.  G.  Cottrellon  work 
of  Fixed  Nitrogen  Research  Laboratory.  Notes  on  direct  synthetic-ammonia, 
cyanamide,  arc  and  cyanide  processes. 


o 


OIL 
Geology.     New  Ideas  in  Oil  Geology,  M.  dc  Hautpick       Min   .11  .  \«1.  139,  nos.  4552 
and  4553,  Nov.  18  and  25,  1922.  pp  859  860  and  880  B81      Shows  fallacy  of  an- 
ticlinal theory.     Account  of  experiments  in  series  to  study  lateral  movenv 
disseminated  oil  through  water  sands. 

OIL  ENGl 
Solid-Injection.     Development  of  the  Solid-Injection  Oil  Engine,  H.  F.  Shepherd. 
Power,  vol.  r,7,  no.  3,  Jan.  16,  1923,  pp   ''2-94,  4  figs 
Crossloy  engine;  the  turbulence  theory. 
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Graphical  Appbaisai  Some  Graphical  Methods  for  Vppraising  Oil  Wells,  Paul 
Ruedemann  Vm.  Assn.  Petroleum  Geologist!  Bui.,  vol  6,  no  fi,  Nov.-Dec. 
1922,  pp.  633-544,  3  figs      Pp  chart        L)  all  valuations  as 

of  fixed  date;  (2)  valuations  of  variable  dates;       all  readings  direct;  and 
valuations  as  of  variable  dates  —  readings  refer  to  date 

OPE  N-l  I E A  BT  B  FUR  N  ACES 
SlJDE-Rri  i  Calci  i  atioss.     Slide  Rule  fur  Open-Hearth  Calculations,  B.  B.  Russell, 
,lr      Iron    ige,  vol.  Ill,  no.  3,  Jan.  18,  1923,  pp.  224-225,  3  fins      Allowances 
for  various  kinds  of  scrap  and  costs  of  delays;  both  sides  of  rule  used;  chart  for 
making  similar  computations. 

OXY-ACETYLENE  CUTTING 
Cast  Ikon-      Principles  of  Oxyacetylene   Fusion  Welding.  Alfred  S.   Kinsey.     Ry. 
Mech.   Engr.,  vol.  96,  no.   12,  Dec.   1922,  pp.  716-718,  6  figs.     Cutting  cast 
iron. 

An  unusual  Cast  Iron  Cutting  Demonstration,  R.  C.  Rohnbacher.  Am. 
Welding  Soc.-.Il.,  vol.  1.  no.  11,  Nov.  1(122,  pp.  43^44,  1  fig.  Blast-furnace 
hearth-cooling  plate  10  ft.  high  by  6  in.  in  thickness  was  cut  in  less  than  2J4 
hours,  at  plant  of  large  steel  company;  cut  was  made  with  plate  in  position. 

OXY-ACETYLENE  WELDING 

Locomotive  Fireboxes.  Locomotive  Fire-Box  Welding,  J.  G.  Gossman.  Am.  Weld- 
ing Soc.  Jl.,  vol.  1,  no.  11,  Nov.  1922,  pp.  44-47,  3  figs.  Describes  oxy-acetylene 
welding  done  on  a  locomotive  firebox  at  large  copper  mining  plant,  after  several 
unsuccessful  efforts  of  repairing  by  various  other  means. 

Pipe  Lines.  Oxy-Acetylene  Welding  as  Applied  to  Oil  Carrying  Lines  and  Pumping 
Stations,  N.  E.  Wagner.  Am.  Welding  Soc.-Jl.,  vol.  1,  no.  12,  Dec.  1922,  pp. 
20-29.  Fields  for  use  of  cutting  and  welding  torch.  Welding  a  140-mi.  pipe 
line;  factors  in  pipe-line  welding;  repairing  lines  and  breaks;  storage-tank  repairs. 


PAINTS 

Picments,  Microscopy  of.  Microscopy  of  Paint  and  Rubber  Pigments,  Henry 
Green.  Chem.  and  Met.  Eng.,  vol.  28,  no.  2,  Jan.  10,  1923,  pp.  53-57,  11  figs. 
Xew  conception  of  place  of  microscopy  in  examination  of  pigments  involving 
distinct,  technique.  Apparatus  used  in  pigment  study;  characteristic  of  com- 
mon  pigments. 

PAPER  MANUFACTURE 
Processes.     Paper  Manufacture,  Especially  Chemical  Wood  Pulp  (Fabricacion  del 

gapel,  especialment  et  de  pulpa  quimica).  Sociedad  de  Fomento  Fabriel  — 
oleton,  vol.  39,  nos.  8  and  9,  Aug.  and  Sept.  1922,  pp.  498-501  and  574-5S0, 
8  figs.  Describes  sulphite  and  soda  processes;  bleaching  with  chlorine;  beating 
and  refining  of  pulp;  use  of  casein;  calenders;  cutting  sorting  and  packing  of  pa- 

Pulp  Cooking.  Mitscherlich  Sulphite  Pulp.  Paper  vol.  31,  no.  6,  Nov.  29,  1922, 
pp.  7-8.     How  it  differs  from  Ritter-Kellner  quick  cook  sulphite  pulp. 

Sulphite  Cooking.  Seasonal  Influences  on  Sulphite  Cooking,  Walter  S.  Haley. 
Paper,  vol.  31,  no.  6,  Nov.  29,  1922,  pp.  9-11.  Methods  and  apparatus  that 
work  equally  well  in  summer  and  winter. 

PERMEABILITY 
Incremental.     Permeability,    Thomas    Spooner.     Am.    Inst.    Elec.     Engrs.  —  Jl., 
vol.  42,  no.   1,  Jan.   1923,  pp.  42-47,  5  figs.     Means  of  calculating  value  of 
what  is  termed  incremental  permeability. 

PHOTOMETERS 
Sphere.  A  Direct  Reading  and  Computing  Attachment  for  Sphere  Photometers, 
Ben  S.  Willis.  Illuminating  Eng.  Soc.  — Trans.,  vol.  18,  no.  1,  Jan.  1923,  pp. 
62-66,  2  figs.  Describes  construction  of  device  which  converts  into  logarithmic 
motion  the  inverse  square  motion  of  comparison  lamp  of  sphere  photometer. 
Preliminary  tests  show  high  degree  of  precision. 

PILES 
Driving.     Forms  for  Recording  Pile  Driving  Data.     Eng.  and  Contracting  (Build- 
ings), vol.  58,  no.  3,  Dec.  27,  1922,  pp.  145-150,  7  figs.     Methods  of  railroads  in- 
recording  and  reporting  on  pile-driving  operations.     (Abstract).     Report  sub- 
mitted by  Am.  Ry.  Bridge  and  Bldg.  Assn.  Committee. 

PIPE,  CAST-IRON 
Gas  Distribution.  Cast  Iron  Pipe  in  Gas  Distribution,  II.  Y.  Carson.  Gas  Age- 
Rec,  vol.  50,  no.  26,  Dec.  23,  1922,  pp.  865-868,  3  figs.  Present  tendency 
for  underground  systems  is  to  increase  loads  and  pressures  on  main  calling 
for  carefull.v  and  scientifically  made  bell  and  spigot  joints:  lead-jute  joint  more 
universally  applicable  than  cement  .mini  .  use  ol  gland  type  of  cast-iron  pipe  for 
unusual  conditions  of  high  pressure.     Paper  read  before  S.  Central  Gas  Assn. 
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POM  I.l;  1  ACTOR 
i  pino   in  vices      Power  Factor  as  It  Affecta  the    I  1.    I    Murphy. 

Elec    World,  vol    81,  no   2,  Jan    13,  1923,  pp   97-100,  3 
factor;    remedial    measures,   including   reamncemenl    of    motors   and   um-   of 
synchri  pparatus,  phase  advancers  ami   com 

n  hii  li  should   bi    considered. 
Meanino  and  Manipulation      Power  Factor,  W   G    II    I  fl     Eng   I 

Can  I,  \  ol    6,  no.   1,  Jan.   1923.  pp    7-13,  6  figs.     Ite  physical  meaning  and 
i  manipulation. 

POWER  PLA  VI  a 

Economic  Design.  Economic  Design  of  Power  Plants,  H  Midelcy.  Beams,  vol. 
12,  no.  6,  Dec.  1922,  pp  786-792,  s  figs  Information  on  costing  as  affects  de- 
sign and  concerns  preparation  of  estimates 

Petroleum  Refinery.  New  Plant  at  the  Bayway  Refinery.  Power  Plant  Eng., 
vol.  27,  no.  2,  Jan.  15,  1923,  pp.  109-117,  12  figs  Centralized  control  and 
combination  coal  and  gas-fired  boilers  arc  features  of  particular  interest. 

Progress  1922.  A  Year  of  Progress  in  the  Power.  Plant  field  Power,  vol.  57, 
no.  1,  Jan.  2,  1923,  pp.  2-18,  17  figs.  Advances  in  steam  pressure:  intense  inte- 
rest in  powdered  coal;  construction  of  large  plants;  previous  records  broken 
in  size  of  steam  turbines;  hydro-electric  units;  transformers;  and  switching 
equipment. 

POWER  TRANSMISSION 
Factors  in.     Some  Factors  in  Power  Transmission.     Can.  Machy.,  Vol.  28,  no.  26, 
Dec   28,    1922,   pp.    110-113  and    132,   7   figs.     Installing  lineshaft  supports; 
figuring  size  of  shaft;  reducing  friction  by  means  of  ball  bearings. 

POWER  TRANSMISSION 
High-Voltage,  Long-Distancf.  Technical  Problems  Arising  from  High-Voltage, 
Long-Distance  Transmission  ( Problems*  tecnicoe  suscitados  por  el  transport* 
de  la  energia  a  largas  distanciae  y  altos  voltajes),  P.  J.  Perfz  del  Puigar.  Asso- 
ciacion  de  Ingenieros  del  Instituto  Catolico  de  Artcs  e  Industrial  —  Anales, 
vol.  1,  nos.  1,  2,  3,  4  and  5,  1922,  pp.  55-61,  112-123,  210-218,  338-344  and 
399-412,  34  figs.  Requirements  to  be  applied  in  case  of  lines  not  above  400 
km.;  lines  of  20,000  kw.  and  distances  over  150  km.;  50-cycle  current  most  ad- 
vantageous and  convenient  for  Spain;  fundamental  equations  for  simple  calcul- 
ation; methods  of  voltage  regulation  in  transmission  lines;  advantages  of  synch- 
ronous condensers  in  stations;  methods  of  making  calculations  for  synchronous 
condensers;  transmission  with  synchronous  condensers. 

PRECIPITATION 
Cottrell  Process.     Electric  Precipitation  of  Dust  and  Fumes  (Precipitation  £lec- 
trique  des  poussieres  et  des  fumees).     Industrie  Electrique.  vol.  31.  no.  731. 
Dee.  10,  1922,  pp.  44.5-446.     Theory  and  methods  of  Cottrell  process  and  its 
application  in  metallurgical,  cement,  and  other  works. 

PRESSES 
Drawing.  Electric  Stop  for.  Electric  Stop  for  Drawing  Presses,  George  W.  Wilder. 
Machy.  (N.Y.),  vol.  29,  no.  5,  Jan.  1923,  pp.  345-346,  4  figs.  Automatic  elec- 
tric stop  designed  for  use  on  Farrel  rollfced  double  action  presses  employed  in 
production  of  screw  shells  such  as  are  used  on  incandescent  electric  lamp  bulbs 
and  sockets. 

PULVERIZED  COAL 

Boiler  Firing.  Pulverized  Coal  Firing  (Le  chauffage  au  charbon  pulverise  des  chau- 
dieres  et  des  fours  en  g6neral),  Paul  Frion.  Chimie  et  Industrielle.  vol.  S,  nos. 
4  and  5,  Oct.  and  Nov.  1922,  pp.  736-757  and  974-988,  50  figs.  Analogy  with 
combustion  of  gas;  describes  pulverizing  plants  of  various  types:  feeding  into 
burners;  using  low-grade  fuel;  pneumatic  conveying,  applications,  draw- 
backs, and  danger  of  explosion  of  pulverized  coal;  balances  advantages  and 
disadvantages. 

Burner  Design.  Powdered  Coal  LTsed  Exclusivelv  in  this  Industrial  Plant.  F.  K. 
North  Power,  vol.  57,  no.  2,  Jan.  16,  1923.  pp  M-S7.  10  figs.  Design  of  burn- 
er adopted  for  all  furnaces  and  ovens  in  power  plant  of  111.  Malleable  Iron  Co., 
Chicago. 

PUMPS 
Rotary.      Rotary  Pump  with  Reduced  Friction  Losses.  A.  Poitrineau.      Mech    Eng.. 
vol.  45,  no.  1,  Jan.  1923.  pp.  55-56,  1  fig.     Describes  new  type  of  rotary  pump 
with  blades.     Translated  and  abstracted  from  Arts  et  Metiers,  vol.  75,  no.  24, 
Sept.    1922. 

See  also  Water  Elevators. 

PUMPS,  CENTRIFUGAL 

High-Lift.  High  Lift  Centrifugal  Pumps,  J.  Johnstone  Taylor  Colliery  Guardian, 
vol.  124,  nos.  3232  and  3233.  Dec  8  and  15,  1922.  pp.  1397-1400  and  1463-1464, 
25  figs.  Arguments  in  fax  our  of  centrifugal  pump  in  general  and  high-lift 
pump  in  particular:  types.  Stuffing  boxes  and  bearings;  special  application 
for  mining  work;  testing. 

Turbo.  Turbo-Centrifugal  Pump-.  C.  R.  Waller  Am.  Water  Works  Assn. — Jl.. 
vol.  10,  no  1,  Jan.  1923,  pp.  41-58,  4  figs.  Discusses  features  winch  will  allow 
engineer  to  judge  merits  of  turbo-centrifugal  pumping  unit  with  pumping  units 
of  other  designs. 
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RADIOTELEGRAPHY 

Europe  and  America.  Present  Condition  of  Radio  Telegraphy  and  Telephony  in 
Europe  and  in  America,  Isamu  Yamamoto.  Denki  Gakkwai  Zasshi  (Jl. 
Inst.  Elec.  Engrs.  of  .Tapani,  no.  412,  Nov.  1922,  pp.  883-904.  Notes  on 
British  Wireless  Telegraphy  Committee;  Paris  radio  central  and  other  large 
power  stations  in  France;  Nauen  and  Koenigswusterhausen;  New  York  radio 
central  and  amateur  radio  in  America.     (In  Japanese.) 

Radiogoniometry.  Radiogoniometry  (La  Radiogoniometriel,  Mesny.  Annales 
des  Postes,  Telegraphes  et  Telephones,  vol.  11,  no.  6,  Nov. -Dec.  1922,  pp.  1240- 
1203,  16  figs.  Discusses  electromagnetic  field  and  waves,  wave  transmitting 
and  receiving,  amplifiers,  etc.;  application  on  board  ship. 

Spark  Transmission.  The  Spark  Transmitting  System  of  the  Eiffel  Tower,  E.  M. 
Deloraine.  Wireless  World,  vol.  11.  no.  173,  Dec.  9,  1922,  pp.  321-327,  11  figs. 
Notes  on  power  supply  and  description  of  spark  system. 

RADIOTELEPHONY 
Amplifiers.  An  Electron  Tube  Amplifier  Using  GO-Cycle  Alternating  Current  to 
Supply  Power  for  the  Filaments  and  Plates,  P.  D.  Lowell.  U.S.  Bur.  of  Stand- 
ards. Sci.  Papers,  vol.  18,  no.  450,  Oct.  2,  1922,  pp.  345-350,  5  figs.  Five-stage 
amplifier  having  three  radio-frequency  and  two  audio-frequency  stages  and  using 
crystal  detector.  Circuit  diagrams  are  given  and  values  of  condensers,  resistors 
and  inductors  used.  Method  for  rectifying  110-volt  a.c.  supply  and  using  it 
for  field  of  loud  speaker. 

RAILS 
Reclamation.  Reclamation  of  Railway  Steel  Rails,  E.  .1.  McVeigh.  Can.  Rv.  and 
Mar.  World,  no.  298,  Dec.  1922,  pp.  595-597,  1  fig.  Reclaiming  of  rails, 
which  are  practically  unworn  but  whose  ends  are  battered  rendering  them 
unfit  for  use,  by  removal  of  battered  end.  Rail-sawing  plants  in  use  on  Grand 
Trunk  Ry. 

RAILWAY  CONSTRUCTION 
Gradings.  The  Problem  of  Heavy  Gradients  on  Railways  (El  problema  del  empleo 
de  fuertes  pendientes  ennuestros  ferrocarriles),  J.  Alvarez  Lleras.  Anales  de 
Ingenieria,  vol.  29,  nos.  349-350,  Apr.-May  1922,  pp.  543-555.  Railway  prob- 
lems in  Columbia;  construction  and  management  of  gradients  up  to  3.5  per  cent; 
movement  of  rolling  stock;  advantages  of  electric  traction. 

RAILWAY  ELECTRIFICATION 
Economical  Justification'.     New  Haven  Operation  Has  Justified  Electrification, 

Sidney  Wellington.     Ry.  Rev.,  vol.  72,  no.  1,  Jan.  6,  1923,  pp.  71-73,  5  figs. 

Author  qualifies  extent,  to  which  steam-railway  electrification  is  economically 

justified.     Statement  of  issues  involved. 
France.     Electrification    of    the    Saint    Gotthard    Railway    L'elettrifieazione    della 

ferrovia  del  Motardo),  Ettore  Kerbaker.     Elettroteenica,  vol.  9,  no.  27,  Sept. 

25,  1922,  pp.  616-620,  14  figs.     Power  stations,  transmission  lines,  insulators, 

substations,  etc 
Holland.     Railway  Electrification  in  Holland  (Sur  I'electrification  des  chemins  de  fer 

aux  Pays-Bas).  L.  G.  Stokvis.     Revue  Gene>ale  de  1'Electricite,  vol.  12,  no. 

23,  Dec.  9,   1922,  pp.  906-908,  3  figs.     Describes  existing  monophase  line,  the 

Haye-Rotterdam,  and  work  in  progress  on  Rotterdam-Amsterdam  line,  to  be 

operated  by  d.c.  at  3.000  volts 
Projects  and  Equipment,  1922.     What  Railroads  Are  doing  With  Electric  Traction, 

A.  G.  Oehler.     Wy.  Age,  vol.  74,  no.   1,  Jan.  6,  1923,  pp.  45-48,  1  fig.     New 

projects  and  equipment;  effect  of  stroke  on  electrified  sections. 

RAILWAY  MOTOR  CARS 

Canada.  Self  Propelled  Cars  on  Steam  Railways.  Can.  Ry.  and  Mar.  World,  no. 
298,  Dec.  1922,  pp.  598-599,  1  fig.  Data  on  cars  to  be  put  in  service  on  Can. 
Nat.,  Grand  Trunk,  Greater  Winnipeg  Water  District,  Quebec  Central,  Quebec 
Montreal  and  Southern,  and  Timiskaming  and  Northern  Ontario  Railways, 
including  gasoline,  gasoline-electric,  storage-battery,  and  steam  cars. 

Diesel-Electric.  The  Sulzer  Diesel-Electric  Rail  Car.  Engineer,  vol.  134,  no. 
3496,  Dec.  29,  1922,  pp,  696-699,  1 1  figs,  partly  on  p.  692.  Internal  arrange- 
ment and  engine  details  of  car  and  results  of  trial  runs  on  Swiss  railway  line. 

RAILWAY  OPERATION 
Train  Control.     The  Automatic  Control  Problem,  E.  J.  Blake.     Am.  Inst.  Elec. 
Engrs. — Jl.,  vol.  42,  no.  1,  Jan.  1923,  pp.  27-34,  5  figs.     Desired  characteristics; 
methods  of  transmitting  an  indication  to  train;  controlled  functions. 

RAILWAY  SHOPS 
"Bio  Fot:n"  Ry     Story  of  What  Has  Been   Vccomplished  .it  tin-  Beech  drove  Shops 
of  the  Big  Four  Railway.      Ry.   Rev.,  vol.  71,  no    27.  Dec.  .'ill,   1922.  pp.  927- 
931,  9  figs      Analysis  of  methods  and  organization  installed  at  Beech  Grove 
shops  of  Cleveland,  Cincinnati,  Chicago  and  St.  Paul  Ry. 

RAILWAY  SIGNALLING 

A.  R.  R.  Committee  Reports  Meeting  of  Signal  Section  in  New  York.  Rv  Signal 
Engr,  vol.  15,  no  12.  Dec.  1922.  pp.  473-483,  8  figs.  Committee  reports  of 
Am.  Ry.  Assn.  on  valuation,  economics  of  signaling,  standard  designs,  mechanic- 
al interlocking,  a  c  signaling,  batteries,  t^.^.  relays,  oils. 

Electric  Lamps.  The  Electric  Lamp  for  Railwa]  Signals,  I.  C  Porter  and  A.  L. 
Broe.  Ry.  Signal  Engr.,  vol  15,  no  12.  Dee.  1022,  pp  IV,  190,  11  figs.  Me- 
thods of  testing,  directions  for  installation  and  operation  to  .secure  long  life. 
Paper  rend  before  Am.  Ry.    S 

Interlocking  Block.    Traffic  Direction  by  Signal  Indication  on  l>  1    and  W.  Ry. 

Age.  vol.  73.  no    26,  Dee.  23.  1922,  pp,  I  185-1  188,  1  tigs       Current  of  traffic  on 
Meadows  line  is  authorized  only  by  interlocking  block  signals. 

RAILWAY   III  B 
Preservative  Treatment     Preservative  Treatmenl  "f  Railway  Sleepers  in  India 
Engineering,  vol    114.  no   2974,  I  >■  e   29,  1922.  p.  807      Results  of  long  series 

of  tests  Conducted  jointly  by  Forest   Kept    and  Ry.  Hoard 

Treating  Pi. vst     Treating   Plan!   Solvet    Ni  r    Haven'    Tie   Problem      Rv    \gi 
vol    73.  no.  26,  Dee   23,  1922,  pp.   1179-1183,  io  figs      New  installation 

Cedar   Mill  renders  DC     ibll    US*   oi    hitherto   unused    New    England   timbers. 
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RAILWAYS 

Buildings.  Specifications  for  Railway  Buildings.  Am.  Ry.  Eng.  Bui.,  vol.  24,  no. 
247,  July  1922,  100  pp.  General  conditions;  excavation,  filling  and  backfilling; 
sewers  and  drainage;  concrete;  brickwork;  carpentry  and  millwork;  lathing 
and  plastering;  hardware;  painting  and  glazing;  plumbing;  heating;  stone  mason- 
ry and  cut  stone  work;  clay  hollow  tile;  steel  and  iron  work;  marble  and  tile 
work. 

World  Developments  1922.  Railway  Developments  in  1922.  Ry.  Age,  vol.  74, 
no.  1,  Jan.  6,  1923,  pp.  54-110,  83  figs.  Review  of  developments  in  Great 
Britain,  France,  Italy,  Poland,  Russia,  Central  Europe,  Germany,  Mexico,  Can- 
ada, Argentina,  Australia,  S.  Africa,  India,  Japan  and  China. 

REDUCTION  GEARS 
Internal.     Internal  Gear  Reduction  Mechanism,  E.  J.  Bradley.     Machy.  (Lond.1, 
vol.  21,  no.  535,  Dec.  28,  1922,  pp.  406-408,  5  figs.     Describes  new  form  consist- 
ing of  two  gears  only,  and  internal  gear  and  pinion,  with  which  it  is  possible  to 
secure  reduction  up  to  20  to  1  in  diam.  of  12  in. 

REFRACTORIES 

Production.  Effect  of  Some  Typical  Fireclays  on  the  Behavior  of  Refractory  Masses 
at  High  Temperatures  (Ueber  den  Einfluss  einiger  typischer  feuerfester  Tone 
auf  das  Verhalten  von  Schamottemassen  bei  hoheren  Temperature),  W.  Steger. 
Berichte  der  Deutschen  Keramischen  Gesellschaft,  vol.  3,  no.  5,  Oct.  1922,  pp. 
250-256,  2  figs  Discusses  shrinking  porosity,  flexure  of  test  bars,  softening  at 
high  temperatures,  tensile  strength  when  cold,  resistance  to  quick  temperature 
changes,  size  of  grain,  and  proportion  of  mixture. 

REFRIGERATING  MACHINES 

Absorption.  Principles  and  Practical  Operations  of  Absorption  Machines,  Hey- 
wood  Cockran.  Power,  vol.  57,  no.  2,  Jan.  9,  1923,  pp.  53-55,  1  fig.  Includes 
diagrammatic  outline  of  present-day  absorption  machine. 

Compression.  Ammonia  as  a  Refrigerant,  W.  H.  Motz.  Can.  Chem.  and  Metal- 
lurgy, vol.  6,  no.  12,  Dec.  1922,  pp.  260-264  and  vol.  7,  no.  1.  Jan.  1923.  pp.  7-11. 
Fundamental  data  relative  to  all  factors  in  operation  of  compression  refrigerat- 
ing systems,  calculating  refrigerating  effects,  heat  quantities,  etc.,  for  ammonia. 
Paper  read  before  convention  of  Practical  Refrig.  Engrs. 

REFRIGERATING  PLANTS 
Measuring  Devices.  Measuring  Devices  for  Refrigerating  Plants.  John  E.  Starr. 
Power,  vol.  56,  no.  26,  Dec.  26,  1922,  pp.  1010-1011.  Thermometers,  gages 
to  measure  pressures  carried,  meters  to  gage  brine  circulation,  and  indicator 
by  which  compressor  and  engine  operation  may  be  checked.  Paper  read  before 
Nat.  Assn.  Practical  Refrig.  Engrs. 

RESEARCH 

Executive's  Viewpoint.  The  Executive  and  Research,  John  A.  Matthews.  Am. 
Soc.  for  Steel  Treating— Trans.,  vol.  3,  no.  4,  Jan.  1923,  pp.  393-395.  View- 
point of  executive.  Executive's  and  research  department's  functions;  scien- 
tific method  of  examining  facts. 

Fundamentals.  Some  Fundamentals  of  Research,  F.  O.  Clements.  Am.  Soc.  for 
Steel  Treating— Trans.,  vol.  3,  no.  4,  Jan.  1923,  pp.  415-421  and  429.  Discusses 
three  kinds  of  research  and  gives  typical  example  of  research  development. 

RIVERS 
Bank  Protection.     Making  the  Mississippi  Rebuild  Its  Banks.     Sci.  Am.,  vol.  128, 
no.  1,  Jan.  1923,  pp.  30-31,  3  figs.     Method  of  reclaiming  eroded  land  by  mat 
of  trees;  performs  same  duty  as  pile  dike,  or  jetty,  more  effectively  and  at  great- 
ly decreased  cost. 

ROADS 

Bates  Experimental.  Bates  Experimental  Road  Tests.  Highway  Engr.  and  Con- 
tractor, vol.  7,  no.  6,  Dec.  1922,  pp.  19-27,  4  figs.  General  comparisons  of 
different  types  of  pavements.  Description  of  behavior  of  each  section  under 
each  increment  of  loading. 

Practical  Lessons  from  the  Bates  Road  Tests.  Eng.  News-Rec .,  vol.  90, 
no.  2,  Jan.  11,  1923.  pp.  57-61,  28  figs.  Conclusions  and  discussion  assembled 
from  progress  reports,  having  authority  of  Clifford  Older  and  Frank  Y.  T.  Sheets. 
It  is  claimed  that  paved  roads  will  fail  prematurely  unless  loads  are  controlled. 
balanced  strength  requires  pavement  edges  to  be  strengthened;  fatigue  failures 
possible. 

Grades,  Theory  of.  Economic  Theory  of  Highway  Grades,  T.  R.  Agg.  Eng. 
News-Rec,  vol.  90,  no.  2,  Jan.  1],  1923,  pp  76-79.  7  figs.  Tests  in  Iowa  give 
working  equations  for  both  automobiles  and  commercial  vehicles;  relation  of 
grades  to  fuel  cost;  momentum  grades  economical. 

ROADS,  BITUMINOUS 
Warhenite-Bitulithic.     The  Evolution  of  Warrenitc  Bitulithic,   R     <  i,   Davidson. 
Good  Roads,  vol.  63,  no.  15,  Oct.  11,  1922,  pp.  125-129  and  136.  6  figs.      Road 
Surface  invented  by   F.  J.   Warren.     Review   of   how   has  been  evolved  and 
wherein  it  overcomes  weaknesses  of  earlier  bituminous  pavements. 

ROADS,  CONCRETE 

Reinforced.  Wide  Concrete  Road  Constructed  Half  at  a  Time.  L.  E.  Andrews 
Eng.  News-Rec,  vol.  89,  no  2."..  I)e,-.  21,  1922,  pp.  1059-1060,  4  figs.  Light- 
truck,  heavy  truck  and  industrial-railway  haulage  compared,  center  joint 
formed  with  keyway  and  irroove. 

Slab  Design.  Bates  Road  Test  1  )evelops  New  Slab  Design  in  Illinois.  Eng.  News 
Ree  ,  vol.  90,  no.  2,  Jan.  1  1,  1923.  p.  79,  1  fig.  Edges  of  slab  three  in.  thicker 
than  center;  required  less  concrete;  cost  per  mi.  reduced;  strength  increased. 

ROLLING  MILLS 
Camber  on  Rolls,    Camber  on  Rolls,  C    1     Daviea      Mach^    (Lond.),  vol.21,  no. 

532.   Dee    7.   1022.  pp,  299-302,  5  lurs      Discus 

camber,  after  calling  attention  to  various  kinds  o|  rolling  operations.      <  !uP  BS 

are  presented  showing  relation   between  deflection  curve  and  roll  camber. 

Electrically  Driven,     Improved  Rolling  Mill  Pra 

ect  Current  Motors  foi  Main  boil  Drive,  G    E.  Stolti      \ssn.  Iron  and  - 
ile>     Engrs.,  vol    I,  no    1  !,  Dei     1922,  pp.  777-793  and  (disci 

10  figs.     Item-   t.,  i.e  considered  i  it   which  mill  is  to  be 

operated 
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SAND,  MOLDI 
Properties   ami  Tm umi  vt     Sand    M 

ind  Nov     I  •  297  and  324-328,  8  figs.     Discusses 

Bparation  fur  foundry,  chemic  foi   physical  propel 

tin.  nt  of  sand  ai  teel,  copper,  aluminum  and  alloy 

foundries.     Organization  of  sand-mold  departments;  microscopic  examination. 

\.  w  Method  of  Testing  Foundry  Bands,  Eugene  W.  Bmith.     Iron  Age, 

vol.    110,   no.    126,    Dee    28,    1922,   pp     1726-1726.     Vibratory   precipitation 

ni|\  ocated  for  determining  In  .nil.  silica  and  ol  >>'s  for  molds  and  cores. 

(Abstract  i     Paper  before  Chicago   I ndrymen'B  Club. 

Borne  Tests  for  Foundry  Sands  and  Their  Practical  Applications,  W.  W  I  ri 
Foundry  Trade  .11.,  vol.  -'(',.  no.  330,  Dec.  14,  1922,  pp.  495-198.  Deals  with 
basic  principles  upon  which  sand  mixture  should  be  built;  difference  in  pro- 
perties required  of  sands  for  iron  and  those  for  steel  foundry. 

SCREW  MACHINES 
Cast-Iron  Bars  in  Automatic.     Using  Cast-Iron  Bars  in  Automatics,  Fred  H. 
Colvin.     Am.  Mach.,  vol.  58.  no.  3,  Jan.  18,  1923,  pp.  97-99,  11  figs.     Casting 
and  cleaning  bars;  pointing  and  "skinning"  to  size;  how  bars  are  used  in  auto- 
matic machines. 

SCREW  THREADS 

SYNCHRONIZING.  Synchronizing  Screw  Threads  by  Lead  Yariator.  Can.  Maehy., 
vol.  28,  no.  25,  Dec.  21,  1922,  pp.  13-15,  10  figs.  Article  compiled  from  illus- 
trations and  data  supplied  by  Precision  and  Thread  Grinder  Mfg.  Co.,  Phila- 
delphia,  Pa. 

Worm,  Thickness  of.  The  Normal  Thickness  of  a  Worm  Thread,  E.  A.  Limming. 
Machy.  (Lond.),  vol.  21,  no.  534,  Dec.  21,  1922,  pp.  360-362,  4  figs.  Formulas 
for  measurement. 

SEWAGE  DISPOSAL 
Pumping-Station   Equipment.     Unique  Sewage-Works  and  Pump-Equipment  Bid 

Plan,  Glen  D.  Holmes.     Eng.  News-Rec,  vol.  89,  no.  26,  Dec.  28,  1922,  pp. 

1121-1124,  2  figs.     Sludge  from  plain  settling  tanks  at  Syracuse  mixed  with 

Solvay  lime  liquors;   pump-equipment  contract  awarded   on  baisis  of  annual 

capital  and  electric  current  charges. 
Purification.     Sewage  Purification  Processes:  Sewage  Works  Analysis  and  Standard 

of  Purification,  J.  H.  Carner.     Surveyor,  vol.  62,  nos.  1613  and  1614,  Dec.  15 

and  22,  1922,  pp.  373-376  and  393-395,  3  figs.     Paper  read  before  Assn.  Mgrs. 

of  Sewage  Disposal  Works. 

SEWERS 

Design.  Modern  Tendencies  in  Sewer  Design,  A.  G.  Dalzell.  Contract  Rec., 
vol.  36,  no.  52,  Dec.  27,  1922,  pp.  1250-1251.  Must  be  considered  in  conjunction 
with  method  of  sewage  disposal;  separate  system  of  sewers  has  limitations  which 
may  lead  to  some  modification. 

Overflow  System.  Extensive  Sewer  Overflow  System  for  the  City  of  Hamilton, 
Ont.,  W.  M.  Johnston.  Contract  Rec,  vol.  36,  no.  52,  Dec.  27,  1922,  pp.  1241- 
1250,  9  figs.  Review  of  design,  construction  methods  and  costs  of  large  project 
involving  10,000  ft.  of  brick  and  concrete  sewers  in  open-cut  and  tunnel. 

SHAFT  SINKING 
Quicksand.     Sinking   a   Shaft  in   Illinois  Through   Quicksand,   D.   P.   Buchanan, 
Coal  Age,  vol.  22,  no.  26,  Dec.  28,   1922,  pp.   1032-1034,  4  figs.     Expecting 
only  four  ft.  of  running  sand  finding  nearly  30  ft.,  shaft  had  to  be  enlarged 
and  sheet  piling  driven  to  bedrock  when  jacking  method  failed. 

STEAM 
Priming  and  Condensation.     Undigested  Water  Makes  Steam  Vicious.     Power 

Plant  Eng.,  vol.  27,  no.  1,  Jan.  1,  1923,  pp.  64-71,  14  figs.     Causes,  effects  and 

remedies  for  priming  and  condensation. 
Tables,  Reading  or.     Method  of  Reading  Steam  Tables  Correctly,  T.  H.  Fenner. 

Power  House,  vol.,  15,  no.  23,  Dec.  5.  1922,  pp.  21-23.     Explanation  of  what 

each  column  in  steam  table  means,  and  some  examples  of  method  of  application 

to  every-day  problems. 

STEAM  ENGINES 

Condensation  in.  Condensation  in  Steam  Engines  (La  Condensation  dansles  Machi- 
nes a  vapeur).  Metallurgie,  vol.  54,  no.  50,  Dec.  14,  1922,  pp.  1865-1867.  Con- 
densation by  injection  and  surface  condensation  in  marine  engines 

Unaflow.  A  Unaflow  Engine  Without  Auxiliary  Exhaust  Valves.  Power,  vol. 
56,  no.  26,  Dec.  26,  1922,  pp.  1024-1025,  4  figs.  Design  of  Harrisburg  dual 
clearance  unaflow. 

STEAM  METERS 
Float-Typl.     New  Steam  Meter  with  Float  and  Steam  Recorder.     Eng.  Progress, 
vol.  3,  no.  12,  Dec.  1922,  pp.  274-275,  7  figs.     Meters  placed  on  market  by  Er- 
nest Claasen   &  Co.,  Berlin-Lichterfelde,  for  installation  in  heating  systems 
where  steam  is  taken  from  exhaust  of  steam  engine. 

STEAM  PIPING 
Covering,  Heat-Insulating.  An  Improved  Method  of  Analysis  for  "85  Per  Cent 
Magnesia"  Covering,  H.  W.  Grcider.  Jl.  Indus,  and  Eng.  Chem.,  vol.  15,  no. 
1,  .Ian.  1923,  pp,  60-63,  Study  uf  proximate  method  of  analysis  for  commercial 
heat-insulating  coverings,  with  particular  attention  to  method  of  sampling, 
separation  and  determination  of  asbestos  fiber  and  determination  of  new  and 
more  correct  gravimetric  factor  for  calculation  of  basic  magnesium  carbonate 
from   magi pyi  ophosphate. 
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STEEL 

llmuiiM"      Brittleness  of  Steel  and   Notch-Bar  Tests  •'■  des  a'ien"  at 

I'essai  de  flexion  par  choc  unique  sur  barreaux  entailles),  Henri  Pommcrenkc 
Revue  de  ['Industrie  Minerale,  no.  48,  Dec  1".  1922,  pp  "41-747  Results  of 
experiments  extending  over  17  years  as  to  absolut  -.  intern. cdiary 

brittleness,  and  resistance  to  impact. 

Drill.  A  Metallographic  Study  of  Hollow  Rock  Drill  Steel,  As  Influenced  by  the 
Method  of  Manufacture,  N.  B.  Hoffman.  Am.  Boc  for  Bteel  Treating — 
Trans.,  vol.  3,  no.  4,  Jan  1923,  pp.  436-446,  24  figs.  Method  of  manufacture; 
typo  of  steel  tested  and  test  procedure.     Photomicrographs. 

IIicn-SiEED.     See  Steel,    High-Speed. 

Iron  and.     See  Iron  and  Steel. 

Nickel.     See  Nickel  Steel. 

Nitrogen  in.  Gases  in  Metals:  I  The  Determination  of  Combined  Nitrogen  in 
Iron  and  Steel  and  the  Change  in  Form  of  Nitrogen  by  Heat  Treatment, 
Louis  Jordan  and  F.  F.  Swindells      IS.  Bur.  of  Standards,  Sci    Papers,  vol. 

18,  no.  457,  Nov  8,  1922,  pp.  1(19-511,  1  fig.  The  Allen  method  for  combined 
nitrogen  and  nitrides  determined  by  this  method;  two  forms  of  nitrogen  in  steel. 

Numbering.  European  Attempts  to  Number  Steel.  Chem.  and  Met.  Eng.,  vol. 
28,  no.  1,  Jan.  3,  1923,  pp.  19-20.  Progress  made  by  Switzerland,  Germany 
and  France  toward  standardization. 

Properties  at  High  Temperature.  Effect  of  Temperature  on  the  Mechanical 
and  Microscopic  Properties  of  Steel,  George  C.  Priester  and  Oscar  E.  Harder. 
Chem.  and  Met.  Eng.,  vol.  28,  no.  3,  Jan.  17.  1923,  pp.  111-115,  13  figs.  Points 
out  that  properties  of  low-carbon  Bteel  in  blue-heat  range  are  inherent  to  that 
temperature  and  are  not  duplicated  when  same  metal  is  tested  at  room  temper- 
ature after  corresponding  tempering. 

Structural.     See  Structural  Steel. 

Tensile  Properties.  Effect  of  Temperature,  Deformation,  and  Rate  of  Loading 
on  the  Tensile  Properties  of  Low-Carbon  Steel  Below  the  Thermal  Critical 
Range,  H.  J.  French.  U.S.  Bur.  of  Standards  Technologic  Papers,  no.  219, 
Aug.  22,  1922,  pp.  679-725,  31  figs.  Describes  apparatus  for  determining  tensile 
properties  of  metals  at  high  temperatures  (including  limit  of  proportionality), 
and  results  of  tests  of  several  grades  of  boiler  plate  from  20  to  465  deg.  cent.; 
effects  of  cold  and  blue  work  on  properties  of  these  steels  throughout  range  given. 
Bibliography. 

Tests.  Permanent  Deformation  of  Steels  by  Elongation,  Bending  and  Torsion  (De- 
formations permanentes  des  aciers  par  traction,  flexion  et  torsion),  J.  Seigle. 
Revue  de  l'lndustrie  Minerale,  no.  48,  Dec.  15,  1922,  pp.  655-673,  29  figs. 
Experiments  with  test  bars  of  soft  and  hard  steels;  diagrams  showing  variations 
for  elongation,  bending  and  torsion. 

STEEL,  HEAT  TREATMENT  OF 

Cast  Steel.  The  Heat  Treatment  of  Cast  Steel  for  Hydroelectric  Power  Machinery, 
B.  Egeberg.  Am.  Soc.  for  Steel  Treating— Trans.,  vol.  3.  no.  4.  Jan.  1923, 
pp.  422-429,  13  figs.  Outlines  specifications  usually  used  in  Norway  in  ordering 
steel  castings  for  hydroelectric  plants;  these  include  chemical  composition, 
physical  properties  and  thermal  treatment. 

Methods.  Heat  Treatment  of  Steel  and  Metallic  Alloys  (La  Trempe  de  1'acier  et  des 
alliages  metallicjuee),  Albert  Portevin.  Revue  Universelle  des  Mines,  vol. 
15,  no.  6,  Dec.  15.  1922,  pp.  225-332,  31  figs.     Also  Revue  de  Metallurgie,  vol. 

19,  no.  12,  Dec.  1922,  pp.  717-740,  8  figs.  Character  and  kinds  of  changes,  i.e., 
physical  chemical  magnetic,  and  structural,  produced  by  heat  treatment 
generally;  effect  of  velocity  of  cooling;  gives  equilibrium  diagrams. 

STEEL,  HIGH-SPEED 
Segregation.     Carbide  Segregation  in  High  Speed  Steel,  A.  E.  White.     Am.  Soc. 
for  Steel  Treating — Trans.,  vol.  3,  no.  4,  Jan.  1923.  pp.  3S6-392,  IS  figs.     Points 
out  that  degree  of  segregation  depends  upon  casting  temperature,  rate  of  cool- 
ing ingot  and  degree  of  mechanical  reduction  in  mills. 

STEEL  INDUSTRY 

Practical  Information.  The  Need  for  More  Practical  Information  in  Industry. 
J.  S.  Unger.  Am.  Soc.  for  Steel  Treating — Trans.,  vol.  3.  no.  4,  Jan.  1923.  pp. 
430-435.  Plea  for  more  reliable  data  and  information;  suggestions  on  practical 
problems  of  in\  i 

Problems.  Germans  Discuss  Steel  Problems.  Hubert  Hermanns.  Iron  Trade  Rev  , 
vol.  71,  no.  25,  Dee.  21,  1922,  pp.  1711-1712.  Outline  work  of  technical  com- 
mittees at  fall  meeting  of  German  Iron  &  Steel  Inst.  (Vcrcin  Dcutschcr  Eisen- 
huttenleute). 

STEEL  MANUFACTURE 

DErHOSPHORiZATiov  \ \i>  Basicity.  The  Dephosphorization  of  Iron  in  the  Basic 
Furnace,  .1.  II  Whiteley.  Iron  and  Coal  Trades  Rev  .  vol  105.  no.  28.58.  Dec. 
8,  1922.  pp.  839-840,  2  figs.  Points  out  that  in  general  basicity  must  be  in- 
creased with  PsOi  content  of  slag,  and  if  this  rule  is  followed  iron  content  not 
exceeding  7  per  cent  is  sufficient  for  most  purposes.  (Abstract.)  Paper  read 
before  Cleveland  Instn.  Engrs. 

Electric  Proces-  \. ■«  Steel-Making  Process.  Times  Trade  Supp.,  vol.  11,  no. 
230,  Dec.  2,  1922,  p.  2s2  Describes  steel-melting  furnaces  and  patent  duplex 
electric  process  of  Stobic  Steel  Co. 
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Metals  and  Allots  for.  Metals  and  Alloys  for  the  Manufacture  of  Special  Steels 
(Les  m£taux  et  alliages  pour  la  fabrication  des  aciers  speciaux),  Revue  d'Elec- 
trochimie  et  d'Electrom^tallurgie,  vol.  16,  nos.  2  and  3,  Feb.  and  May,  Apr.- 
May,  1922,  pp.  25-28  and  49-55.  Feb.  Mar.;  Discusses  nickel  and  nickel 
alloys,  tungsten  and  tungsten  alloys;  analyses  of  composition  of  alloy  steels- 
Apr. -May:  Chromium  and  chromium  alloys;  chromium  steels;  vanadium;  ti- 
tanium and  its  alloys. 

STEEL  WORKS 

Scotland.  The  Mossend  Steel  Works  and  Rolling  Mills.  Engineering,  vol.  114, 
nos.  2963,  2964,  2966,  2969,  2971  and  2974,  Oct.  13,  20,  Nov.  3,  17,  24,  Dec. 
8  and  29,  1922,  pp.  447-448,  484  and  494,  543-545,  603-606,  641-643,  704  and 
795-797,  51  figs,  partly  on  supp.  plates.  Describes  installation  of  plant  com- 
prising sixteen  50-ton  Siemens-Martin  furnaces,  with  necessary  gas  producers 
and  other  accessories;  and  rolling-mill  plant,  completed  December  1919. 

Toronto,  Ohio.  Plant  Embodies  Modern  Practice,  John  D.  Knox.  Iron  Trade  Rev., 
vol.  72,  no.  2,  Jan.  11,  1923,  pp.  153-158  and  160,  9  figs.  Installation  of  steel 
works  and  semi-finishing  mills  in  conjunction  with  sheet  mills  by  Follansbee 
Bros.  Co.,  at  Toronto,  Ohio,  permits  control  of  operations  from  production 
of  open-hearth  steel  to  finished  product.     Description  of  plant. 

STOKERS 
Developments  in  Practice.  Developments  in  Stoker  Practice.  Mech.  Eng.,  vol. 
45,  no.  1,  Jan.  1923,  pp.  14-21,  4  figs.  Contains  extracts  from  following  papers; 
The  Development  and  Use  of  the  Modern  Chain  Grate,  T.  A.  Marsh;  Oyerl 
feed  Stokers  of  the  Inclined  Type,  Geo.  I.  Bouton;  The  Design  and  Operation 
of  Underfeed  Stokers,  H.  F.  Lawrence.     Discussion,  pp.  21-24. 

STORAGE  BATTERIES 
Central  Stations,  in.  The  Operation  and  Control  of  Storage  Batteries  in  Central 
Stations,  Abel  Fastman.  Elec.  Rev.,  vol.  91,  no.  2352,  Dec.  22,  1922,  pp.  933- 
934.  Points  out  that  out-of-balance  should  be  minimized  as  far  as  possible, 
charging  should  be  at  about  normal  rate,  extent  of  charging  should  be  limited 
and  that  floating  charge  should  be  carefully  avoided. 

STRAIGHTENING  MACHINES 
Abramsen.     The   Abramsen   Straightening   Machine   for   Round   Bars   and   Tubes. 
Engineering,  vol.  114,  no.  2972,  Dec.   15,  1922,  pp.  736-737,  7  figs.     Details 
and  operation  of  machine  put  on  market  by  J.  Bigwood  &  Son,  Ltd.,  Wolver- 
hampton. 

STREET  RAILWAYS 
Track.       Maintaining    Continually    Sinking    Track.     Elec.  Ry.  Jl.,  vol.  5,  no.  26, 
Dec.  23,  1922,  pp.  967-909,  7  figs.     9  mi.  of  track  in  San  Francisco  settles  at  rate 
of  0.1  ft.  per  yr.;  permanent  types  of  construction  are  held  inadvisable;  methods 
used  for  restoring  grade. 

STRIKES 
Value  of.     The  Value  of  Loek-Outs  and  Strikes,  L.  Askwith.     Roy.  Soc.  of  Arts — Jl., 
vol.  71,  no.  3053,  Nov.  24,  1922,  pp.  2-15  and  (discussion)   15-16.     Discusses 
value  and  results  of  strikes  and  gives  details  of  exceptionally  large  disputes 
occurring  since  end  of  war. 

STRUCTURAL  STEEL 
Torsional  Strength.  The  Torsional  Strength  of  Bars,  Constantin  Weber.  Mech. 
Eng.,  vol.  45,  no.  1,  Jan.  1923,  pp.  45-47,  16  figs.  Mathematical  treatment 
of  torsional  strength  of  bars,  giving  a  general  solution  of  problem  together 
with  precise  solutions  for  certain  cases  and  approximate  solution  for  others. 
Translated  from  Zeit.  des  Vereines  deutschcr  Ingenieurc,  vol.  66,  nos.  31-32, 
Aug.  31,  1922. 

SUBSTATIONS 
Automatic.     Automatic  Substations  Success  in  St.  Paul,  Robert  Rcinbold.     Elec. 
World,  vol.  81,  no.  2,  Jan.  13,  1923,  pp.  87-90,  5  figs.     Two  years'  experience 
of  St.  Paul  Gas  Light  Co.  brings  entirely  satisfactory  results;  both  a.c.  and  d.c. 
stations  in  use. 

SURVEYING 
Stereoautographic.     Practical  Surveying  (Aus  der  Praxis  der  Raumbildmessung), 
Otto  Lacmann.     Zentralblatt  der  Bauverwaltung,  vol.  42,  im  96,  Nov.  29,  1922, 
pp.   589-592.     Discusses  stereoautographic  method,  its  advantages  and  field 
of  application;  comparison  with  theodolite  methods. 


TELEGRAPH  LINES 
Wind  Shielding.  Wind  Shielding  Between  Conductors  of  Telegraph  and  Telephone 
Lines,  1'.  J.  Howe.  Am.  Inst.  Elec  Knurs. — .11.,  vol.  42.  no.  1.  .Ian.  1923.  pp. 
20-20,  10  figs.  Investigation  of  action  of  wind  on  telegraph  and  telephone  lines. 
Results  show  that  relation  between  wind  velocity  and  wind  pressure  on  ice-co- 
vered conductors  conforms  closely  to  generally  accepted  Folmula  P-KVi;  and 
that  wires,  when  coated  with  ice,  shield  each  other  from  wind. 

TELEPHONY 

Long  Carle  Circiits.     Telephone  Transmission  Over  Long  Cable  Circuits,  Alva 
B,  Clark.      Am.  Inst.  Elec.  Engrs.      .11.,  vol.  42,  no.   1.  Jan.  JUL'.;,  pp.    111.   15 

figs.  Author  seeks  to  present  idea  of  what  is  involved  in  transmission  of  voice 
currents  over  long-toll  cable  circuits.  Different  types  of  circuits;  loading  cha- 
racterittica;  effects  encountered  in  long-cable  circuits. 
Long-Distance.  Telephonic  Repeaters  and  Long-]  distance  Ti  l<  phony,  J.  A.  Cooper. 
Inatn  lie  Engrs  Jl.,vol  61, no  ■:i-;  Dei  L922,pp  75-80,4 figs.  Repeater 
is  defined  and  its  ad'  lumerated;  I  testa  for  magnification, 

eh,    lability,  life  and  characteristics;  the  Edison  -ingle-relay  and  dou 
relay  systems  and  difficulties  encountered  in  their  designs.     Forecast  of  50-lb. 
trunk  iines  and  transcontinental  an  transoceanic  telephony  is  made. 
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TESTING  MACHINES 
Oscilloscope.  Practical  Application  of  Mechanical  Oscilloscope.  Can.  Machy., 
vol.  28,  no.  24,  Dec.  14,  1922,  pp.  18-19  and  28,  3  figs.  Describes  Elverson 
oscilloscope  and  its  operation;  tuning  down  high-speed  mechanisms  so  that 
same  are  visible  to  naked  eye;  high-tension  current  employed  for  lamps;  use 
of  "creeper"  gear. 

TIDAL  POWER 
Practical  Application.     Harnessing  the  Tides,  Can.  Engr.  vol.  43,  no.  23,  Dec. 
5,  1922,  p.  604.     Scientific  study  of  practical  application;  different  aspects  of 
utilization;  system  of  basins  employed.     Translated  from  Nature. 

TOLERANCES 
Screw-Thread.     English  Screw  Thread  Tolerances  (Englische  Gewindetoleranzen), 
G.  Berndt.     Werkstatts  Technik,  vol.  16,  no.  24,  Dec.  15,  1922,  pp.  747-748. 
Comparison  of  English,  American  and  German  standards  with  those  proposed 
by  A.  Herbert  Co. 

TRACTORS 
Farm.     Factors    Influencing    Tractor    Development,    L.    J.    Fletcher.     Agricultural 
Eng.,  vol.  3,  no.  11,  Nov.  1922,  pp.  179-182,  2  figs.     With  special  reference  to 
its  adaptation  as  agricultural  machine. 

TRANSPORTATION 
Industrial  Plants.     Internal  Transportation  in  a  Large  Plant,  W.  Rockwood  Con- 
over.     Management  Eng.,  vol.  4,  no.  1,  Jan.  1923,  pp.  15-18,  8  figs.     Standard 
and  narrow-gage  railways,  trucks  and  tractors  enable  Gen.  Elec.  Co.  to  reduce 
hand  labour. 

TRESTLES 
Wooden.     Heavy  Trestlework   Required  on   New  Logging  Railroad.     Eng.   News- 
Rec,  vol.  89,  no.  26,  Dec.  28,  1922,  pp.  1110-1111,  2  figs.     Line  38y2  mi.  long 
in  Oregon  used  4,500,000  ft.  b.m.  in  five  trestles. 

TUBES 
Brass.     Defects  in  Bass  Tubes.     Foundry  Trade  .71.,  vol.  26,  no.  327,  Nov.  23,  1922, 
pp.  427-428.     Mold  dressings;  internal  defects  and  pouring  temperatures;  speed 
of  teeming  and  slag  inclusions;  annealing  defects;  drawing  defects.     Abstract 
of  paper  by  W.  E.  Ballard  before  Birmingham  Univ.  Met.  Soc. 

TUNNELS 
Machine  Muckling.     Methods  and  Costs  of  Myers-Whaley  Shovel  Operation  in 
Waterworks  Tunnels.     Eng.  and  Contracting,  (Water  Works),  vol.  18,  no.  3, 
Dec.  13,  1922,  pp.  132-136,  5  figs.     Data  from  Hetch  Hetchy  and  Shandaken 
tunnels  and  comparisons  with  hand  mucking. 

TURBO-GENERATORS 
Pedestals.  The  Design  of  Structural  Supports  for  Turbo-Generators,  Edward  H. 
Cameron.  Am.  Soc.  Civ.  Engrs. — Proa,  vol.  49,  no.  1,  Jan.  1923,  pp.  37-52, 
6  figs.  Relative  merits  of  three  types  of  pedestals,  reinforccd-concrcte,  struct- 
ural-steel, an  composite;  nature  of  vibrations  is  described  and  suggestion  is  made 
that  definite  horizontal  impact  allowance  should  be  adopted,  in  addition  to 
vertical  impact  allowance  now  generally  used. 


VALVES 
Air-   and  Water-Relief.     Air  and  Water  Relief  Valves.   M.    M.   Borden.     Am. 
Water  Works  Assn. — Jl.,  vol.  10,  no.  1,  Jan.  192:!,  pp.  59-67.     Facts  concerning 
use  of  such  valves  on  water-supply  mains. 

VENTILATION 

Auditorium.  Ventilating  the  Cleveland  Auditorium,  C.  L.  Riley.  Am.  Soc.  Heating 
and  Vent.  Engrs.— Jl.,  vol.  28,  no.  9,  Dec.  1922,  pp.  843-852,  8  figs.  Five 
separate  and  complete  ventilating  systems  are  used,  three  being  located  in 
attic  space,  one  in  basement  and  one  on  basement  mezzanine 

Bank  Building.  Improving  Air  Conditions  in  a  Chicago  Bank  Building,  E.  Vernon 
Hill.  Heating  and  Vent.  Mag.,  vol.  19,  nos.  11  and  12,  Nov.  and  Dec.  1922, 
pp.  37-40  and  38-42,  13  figs.  How  tests  disclosed  faults  in  ventilating  systems 
and  suggessed  remedy. 

Modern  Tendencies.  Modern  Tendencies  of  Ventilation  Practice,  George  T.  Palm- 
er. Am.  Soc.  Heating  and  Vent.  Engrs. — .11.,  vol.  29,  no.  1,  Jan.  1923,  pp.  27- 
44.  Developments  of  half  century  and  forecast  of  what  future  holds  as  indi- 
cated by  present  status  of  development 

Principles  and  Practice.  Ventilation  Principles  and  Practice.  Contract  Rcc, 
vol.  26,  nos.  50  and  51,  Dee  13  and  20,  1922,  pp.  1187-1191  and  1206-1208  and 
1212.  Importance  of  ventilation  and  systems  that  are  applicable  to  various 
types  of  buildings;  standard  requirements;  relationship  of  heating  and  ventila- 
tion 

Roof  Ventilators.  Comparative  Tests  of  Roof  Ventilators.  F.  B.  Rowley.  Am. 
Soc  Heating  and  Vent.  Engrs.  -Jl.,  vol  29.  no.  1.  .Ian.  1923,  pp.  9-13,  13  figs. 
Report  of  tests  of  five  distinct  types  and  description  of  method  and  apparatus 
used. 

VIADUCTS 
Track  Elevation     Track    Elevation   on    lone.   Concrete   Viaduct    at    Aurora,  111. 
Eng.   News-lice.,  vol    89,  no.  25,   Dee.  21,   1922.  pp.    I"  ligs.      Tur- 

lington   R.R.   Imil.lv   tin,,,  link    <lin. tore  through  city;  concreting  by  dump 
cars;  heavy  fills  on  line  and  grade  revision. 

VIBRATIONS 
Photography    of.     High-Speed    Photography    of    Vibrations    (Sound.    Mechanical, 
ctrical,  Etc),  Augustus    Trowbridge      Franklin  Inst — Jl.,  vol.  194,  no.  6, 
Dec.  1922,  pp.  713-729,  11  ligs      Applications  of  photographio  recording  to  stu- 
dy of  vibrations  in  running  machinery.     Design  of  camera  and  galvanometer; 
damping. 
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u  \GES 
Grout  Bargaining     Group  Verau  lining  in  the 

Railway  Shop      Rs    R<     ,vol   72,  no   I.Jan  6   I922,pp  76-83, 6  figs      Labour 
corporation  formed  at   Bei  of  Hig  four  Ry.     Advantages  of 

Krt.ur>  over  collective  bargaining 

rvi  Bash  The  Human  Elements  of  Wage  Incentive,  Dale  8  Cole  Indus. 
Management  \  >.  |,vol  65,  no  I.Jan  1923,  pp  39-41,1  fig,  Points  out  import- 
ance of  contentment  on  worker's  i 
1mii;mhu\m  Comparison  Wages  Compared  Internationally,  M  S  Birketl 
Iron  Trade  Rev.,  vol  72,  no  2,  Jan  11,  1923,  pp  159-160  standards  in  Eu- 
roi"  d  steel  producing  centers,  in  relation  to  American;  purchasing 

itj  i  •  indii  ated 

w  \>i  i:  heat 

Utilization.  The  I  tili/al  i.>n  of  Waste  II.  at,  John  II  ('  Kershaw.  Combustion, 
vol  7.  no.  6,  Dec.  1922,  pp  328-334  and  300.  5  figs.  Heat  losses  from  steam 
boilers,  and  recovers  of  waste  heat  from  boiler  exitgases.  Describes  most  effi- 
cient forms  of  heat-saving  appliances  that  have  been  used  in  England,  America, 
France  and  Gem 

Using  Waste  ll.at  of  Gas    Works  (Energiegewinnung  aus  der  Abwame 
der  .  Trautmann.  Gesundheits-Ingenieur,  vol.  45,  no.  52,  Dec.  30, 

1922,  pp.  642-644.     Use  of  flue  gases  for  steam  production. 

w  \ter 
Heating.     Water  Seating  bj  Gaseous  Fuel,  Archibald  Kay.     Gas  J].,  vol.  160,  no. 
3100.    Dec     13,    1922,   pp    682-683     General  principles  of  hot-water  supply 

with  special  reference  to  particular  arrangements  required  in  successfully  fitting 
up  gas-heated  hot-water  appliances. 

WAl  ER   l.UA  MORS 
Caruelle.     Tests  of  Caruelle  Water  Elevators.     Engineering,  vol.  114.  no.  2973. 
Dec.  22,   1922,  pp.  770-771,  .5  figs.      Results  of  tests  of  water  lifter  made  by 
Houlton  >fc  Paul,  Ltd.,  Norwich. 

WATER  POWER 

Problem.  The  Water  Power  Problem  \  Symposium.  Am.  Soc.  Civ.  Engrs. — 
Proc.,  vol.  49.  no.  1.  Jan.  1923,  pp.  113-122,  1  fig.  Discussion  continued  from 
Dec.  1922  Proc. 

Washington,  Cascade  Range.  Water  Powers  of  the  Cascade  Range  Wenatchee 
and  Entiat  Basins,  Glen  L.  Parker  and  Lasley  Lee.  U.S.  Geol.  Survey,  Water 
Supply  Paper,  no.  486,  1922,  76  pp.  12  figs.  Report  based  on  data  of  daily 
stream-flow  records.  Miscellaneous  measurements,  river  plans  and  profiles. 
reservoir  surveys,  topographic  maps,  and  results  of  reconnaissances  made  by 
U.S.  Geol.  Survey,  supplemented  by  information  from  State  officials,  private 
individuals  and  officials  of  private  enterprises. 

WATER  SUPPLY 

City  Residence.  Water  Supplies  for  City  Residences,  Aden  E.  Smith.  Domestic 
Eng.,  vol.  101,  nos.  11  and  13,  Dec.  16  and  30.  1922,  pp.  467-469  and  578-580, 
7  litis  Tapping  city  water  mains;  running  service  lines;  connecting  heaters  and 
auxiliary  pumps;  insuring  good  circulation,  etc 

DisTuiHi  iion  Systems,  Standards  for.  Report  of  Committee  on  Physical  Stand- 
ards for  Distribution  Systems.  Am.  Water  Works  Assn. — .11.,  vol.  10,  no.  1, 
Jan.  1923,  pp.  68-74.  Recommendations  for  terminology,  hydraulic  design  and 
performance;  practical  details. 

Taste  and  Odors  Removal.  Modern  Practices  Involved  in  the  Removal  of  Taste 
and  Odors  by  Aeration,  Filtration  and  Other  Processes,  Norman  J.  Howard. 
Can.  Engr.,  vol.  43,  no.  25,  Dec.  19,  1922,  pp.  635-640.  Tastes  from  microsco- 
pic organisms,  chlorine,  phenols  and  iodoform  potasium  permanganate  and  cop- 
per sulphate  treatments;  colour  standards  adopted  in  Toronto. 


»  VI  I  .;    I  1:1.  VI  Ml 
'  in  our.  ITJO!         I  I    Public    V. 

\n    Wat*  r  u  or;  ■  Asa 

sup  -oughout  count r> 

bv  ■ 

Lang- 
<lot.  Pi  at  •       I 
In  I 

typhoid-fever  death  rate*;  progress  <  ':eat- 

ment 

FRIAL.      Purification  of   Watet  for  Industrial   l 

Waterworks  lain      .11  .  vol    I0.no    l.  Jar,    1923.1-37  .38-43. 

16  figs      Treatment  aentation;   filter-.  Iim< 

soda  soft.  ration  degassing 

water;  paper  and  textile  industrns,  tanning,   manufacture  of  chemicals,  ice. 
Bibliography 

WEIGHING  MACHI1 

Ir/TOMATK  CojJTTJruocs  The  Sehaffer  Poidometer  Indus  Management  (Lond  ., 
vol  8, no  11,  Dec  14, 1922, pp  359-360, 1  fig      Automatic  con-  cbiaf 

machine,  consisting  of  feed  hopper,  short  band  conveyor  and 
which  records  amount  passed  over  hand  conveyor  in  given  spay 

WELDING 

Steel  Works  Welding  as  a  factor  in  Steel  Plant  Maintenances,  E  R  Norris.  Am. 
Welding  Soc.-  .11  .  vol  1,  no  12,  Dec  1922,  pp  7-1.1.  7  figs.  Notes  on  welding 
heads  on  peels,  repairing  pinions,  port  coolers,  doors  and  frames  on  furnaces. 
bloom-mill  housing,  spindles,  turbine  casings,  etc  ;  miscellaneous  repairs  and 
construction  work. 

See  also  Kin  Ira    Welding,  Arc;  Electric  Welding,  RetiUance;  Oiy-  Acetylene 
Welding. 

WINDING  ENGINES 

Electric.     Electric  Winding  Engines  With  Ward  Leonard  Ilgnei  r  Group 

(Machine   ^'extraction   electrique    avec   group..  -•  ur   Ward   I 

Hgncr  .  G    Qacault.    Ri  vue  Generate  de  I'Electricite,  vol.  12.  nos   22  and  23. 
Dec.  -'  and  9,  1922,  pp.  835-841  and  877-890,  11  figs. 

WIRE 
Welding,  Sp  '  Welding  Wire,  H    G    Knox. 

Am.  Welding  Soc. — .11.,  vol.   ],  no.   11.  Nov.   1922,  pp.   17-50.     Specifications 
prepared  by  committee  of  Am.  Welding  - 

w  OOD 
Basswood.     Utilization  of  Basswood,  Warren  D    Brush.     US.  Dept.  of  Agriculture. 
Bui.  No.  1007,  (Professional  Paper),  June  5  p.   Is  figs.      Prop.  I 

of  the  wood;  supply;  future  of  basswood  timber;  utilization  by  industries;  raw 
material  used  in  form  of  log,  bolt,  and  lumber. 

Spruce.     The  Elastic  Constants  of  Spruce  as  Influenced  by  Moisture.  H.  Carrington. 
Aeronautical  Jh,  vol.  26.  no.  144,  Dec.  1922.  pp.  462-471,  9  figs 
ries  of  experiments  made  to  determine  effect  of  moisture  on  elastic  constants 
of  spruce,  constants  being  determined  on  assumption  that  spruce  has  I 
planes  of  elastic  symmetry;  relation  between  shrinkage  and  moisture,  and  effect 
of  continued  drying  on  shrinkage  and  moisture. 

WOOD  PRESERVATION 
Gcard-Rails  Post.  The  Proper  Treatment  of  Posts  for  Guard  Rails.  Edward  F. 
Paddock-  Good  Roads,  vol.  63.  no.  15,  Oct.  11,  1922.  pp.  130-131  and  136 
Four  conditions  necessary  for  decay;  how  decay  can  be  prevented;  coal  tar 
preservatives;  methods  of  treatment.  See  also  Contract  Rec.,  vol.  37,  no.  50, 
Dec.  13,  1922,  pp.  1180-1181.     Paper  presented  before  N.J.  Highway  Assn. 

WOOD-WORKING   MACHINES 

Development.  Modern  Developments  in  Wood-Working  Machinery  Wood-Work- 
er, vol.  41,  no.  10,  Dee.  1922,  pp.  35-36,  5  figs.  Comparison  of  some  examples 
of  modern  machines  with  some  older  ones. 

Manufacturing.  Building  Woodworking  Machinerv.  Eng.  Production,  vol.  5.  no. 
114,  Dec.  7,  1922,  pp.  533-537,  12  figs.  Works  and  methods  of  Wadkin  4 
Co.,  Leicester,  England. 
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Pulsometer  Engineering  Co.  Ltd.  Reading,  England 


B*«d. 


PULKWEEER  En&«nE£«,nG  C°  ^ 
IWMW  *  Rea&ing 


Motor  Driven  Stereophagus  Pumps 

Stereophagus  Pumps  handle  unscreened  sewage.     Save 

cost  of  sewers  when  connecting  up  outlying  districts. 

MAY  WE  SEND  YOU  PAMPHLET. 


AGENTS : 


LAURIE  8c   LAMB,  BOARD  OF  ™LBU,LD,NG- 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works; 


Walkerville,  Ont. 


Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  ManufactunnJ  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention    Given  to  the  Design    and    Manufacture    ot 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Blrks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building.  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Write  for  the  advertisers1  literature  mentioning  The  Journal. 
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Official  Test 
Demonstrates 
Advantages  of 


Interlocking  Tile 


12"  Interlocking  Tile  Wall 
Used  For  Load  Bearing  Walls  and  Partitions 

To  ReplacetJS"  Solid  Brick 
Note  the  Absence  of  Through  MortarJJoints. 


Tests  of  Absorption  and  Crushing  were  conducted  at 
McGill  University  by  H.  M.  Mackay,  M.E.I.C., 
Professor  of  Civil  Engineering  and  S.  D.  MacNab, 
A.M.E.I.C.,  superintendent  of  Testing  Laboratory, 
which  demonstrated  conclusively  the  qualities  of 
Interlocking  Tile. 

The  samples  were  from  stock  and  only  the  light  and 
medium  burned,  or  the  usual  run  of  material  shipped 
by  makers  of  Interlocking  Tile. 

The  test  was  made  to  determine  if  Interlocking  Tile 
could  be  safely  loaded  to  the  Toronto  Building  Code 
Limit  of  four  and  one-half  tons  per  square  foot  of 
9"  wall. 

The  results  of  the  tests  were  so  good  that  a  building 
might  be  designed  in  which  the  walls  would  carry  a 
load  of  six  tons  per  square  foot  of  9"  wall. 


WEIGHT. 

Weight  of  wall,  inclusive  of  mortar,  60  pounds  per 
cubic  foot,  one  half  the  weight  of  brick  wall.  Load 
allowance,  Toronto  Building  Code,  7  tons  per  run- 
ning foot  of  wall.    Factors  of  safety  9. 

ORDERING. 

Each  Interlocking  Tile  displaces  444  cubic  inches, 
and  is  therefore  equal  to  5|  Toronto  Brick  or  7 
American  Standards.  For  9"  walls  2.1  Tile  lay  one 
square  foot  (face  of  wall  measure) :  3.3  Tile  lay  one 
square  foot  of  12"  wall.  When  Interlocking  Tile  is 
used  to  back  up  Face  Brick  the  above  quantities 
are  reduced  10%  by  the  Through  Brick  Headers. 

INFORMATION. 

Cost  Data,  detail  drawings,  catalogs,  samples  and 
prices  on  request 

WE    ALSO    MANUFACTURE  TERRA  COTTA 
PARTITION  TILES. 


"IT  INTERLOCKS." 


The  Interlocking  Tile  Company,  Limited 

EXCELSIOR  LIFE   BUILDING,  TORONTO,  ONT. 


When  purchasing  equipment  consider  The  Journal  advertiser. 


30 


THE     ENGINEERING     JOURNAL 


March   1923 


Surveying    Instruments 


Now  is  the  time^  to  consider  the 
purchase  of  your  fit  Id  epuipment  for 
the  spring  work. 

Now  is  the  time  to  have  your  old 
instruments  overhauled  and  adjusted. 

Don't  leave  these  matters  to  the  last 
minute. 

Send  })our  inquiries,  and  })our  instru- 
ment repairs  to 

Instruments  Limited 


43-45  BANK  ST. 


OTTAWA,    ONT. 


Watts  AH  G.  E.  Transit. 


branches 
Toronto      Quebec      Winnipeg      Regina      Edmonton 


Bronze  Castings  for  Hydraolic  Use 


Illustration  Shows 

One  of  3  Manganese  Bronze  Tur- 
bine Runners  made  by  us  for 
turbines,  each  of  which  developed 
10,000  H.P. 

The  weigh!  of  Runner  shown  above 
was  11,200  lbs, 

To  one  power  company  alone,  we 
have  furnished  5  runners  develop- 
ing In  the  aggregate,  over  58,600 
H.P. 


"I  have  proven  by  comparative 
trials  of  very  high  grade  cast  steel 
runners  as  against  bronze  runners 
of  the  same  design  operating  under 
the  same  conditions  that  the 
bronze  Is  the  better  material  to 
resist  erosion,  and  that  Its  longer 
life  and  higher  scrap  value  made 
It  the  most  economical  material 
to  use." 

— from  a  letter  received  by  us   from 
a  well  known  consulting  Hydraulic 
Engineer. 


AMERICAN  MANQANESE  BRONZE  COMPANY 

HOLMESBURG,    PHILADELPHIA,    PA. 
Cleveland:  508  Leader  News  Bldg.  Pittsburgh:  316  House  Bldg. 

Detroit :  1744  Woodward  Ave.  New  York:  Room  806  —59  Pearl  St. 


Every  advertisement  is  a  message  to  you. 
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DUNLOP 


"Gibraltar 

RedSpecial" 

BELTING 

for 

Satisfactory,  Economical 
Transmission  Belt  Service 


DUNLOP  TIRE  &  RUBBER   GOODS 
CO.,  Limited 

Head  Office  and  Factories :     TORONTO 
Branches  in  Leading  Cities 


PERFORMANCE 

Nearly  constant 
superheat  at 


'•■-  \  ■  .^Ktmir  mju  cowuri  /  . 

y"'  "  •'/ '^>t,""  -iff-      '--.»' 

f^k:v:^-- 

■  //  ■'  ~  '  • 

lllg 

V  i 

•  /  ■  > 

The  above  chart  shows  that  the  boiler  load  varied 
from  101.6  to  197.5  per  cent  and  that  the  steam  tem- 
perature ranged  from  a  maximum  of  615"  P.  to  a 
minimum  of  58H     P.  whereas  the  normal  is  600     I 


SuperheaterS 


River  Rouge 

On  the  2647  horsepower  vertical  boilers  at  the  River  Rouge 
plant  of  the  Ford  Motor  Co.,— ELESCO  SUPERHEATERS 
are  maintaining  the  steam  temperature  within  21 2  per 
cent  of  the  normal  under  load  changes  of  nearly  100  per 
cent  in  rating.  A  remarkable  performance  that  proves 
the  correctness  of  the   ELESCO   design. 

ELESCO  SUPERHEATERS  are  giving  similar  satisfaction 
In  a  large  number  of  the  world's  prominent  power  plants. 
They  will  increase  the  operating  economy  of  your  plant. 

The  Superheater  Co.,  Limited 

Transportation    Building,    Montreal 
Works  at  Sherbrooke,  Que. 

Designing  Engineers  and   Manufacturers  of  ELESCO  Steam 

Superheaters,  and  Pipe  Colls  for  all  purposes.     Feed  Water 

Heating  Equipment  for  Locomotive  Service. 

Holler  Feed  Pumps  for  all    Services;  Exhaust  Steam  Injectors. 

Made    in    Canada 


Every  advertiser  is  worthy  of  your  support. 
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"RELIANCE"  ROAD- BUILDING 

AND 

QUARRY    EQUIPMENT 


GIVE  CONTINUOUS  SERVICE  AND  SATISFACTION 

CRUSHERS,     ELEVATORS, 

SCREENS,     BINS, 

Sweepers, 

Car-Unloaders      f 

IMMEDIATE  SHIPMENT 
WRITE    FOR     CATALOGUE      PS 


BRANCH: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


STEEL    CRANE    RUNWAYS 


Among  the  many  forms  of  structural  steel  work  we 
fabricate  and  erect  are  crane  runways.  The  accom- 
panying picture  shows  a  crane  runway  we  fabricated 
and  erected  for  the  Davie  Shipbuilding  and  Repair- 
ing Company. 


Our  experience  in  this  work  enables  us  to  advise  on 
and  plan  structural  steel  equipment  suited  to  your 
individual  requirements.  On  any  such  project  you 
may  have  in  mind,  we  shall  be  pleased  to  give  advice 
and  estimates. 


MacKINNON   STEEL  COMPANY   LIMITED 


Montreal  Office:  404  New  Birks  Bldg. 


SHERBROOKE,  Que. 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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PEDLAR'S 


"PERFECT' 
STEEL 


FLOORTYLE 


Light  forms  of  various  depths  used  with  reinforced  concrete  in  floor  construction.  They  form  a  series  of 
regularly  spaced  joists  or  T  beams,  uniform  in  size  and  spacing  and  in  which  is  combined  the  essential  amount 
of  reinforcement  and  concrete  to  support  the 
desired  loading. 


Decreases  Dead  Load 
Saves  Material 


From  45%  to  60%  of  the 
cubical  contents  of  the  floor 
are  occupied  by  the  Floor- 
tyle.  This  eliminates  un- 
necessary concrete  and  con- 
centrates the  essential  area 
of  concrete  with  its  rein- 
forcement in  such  a  position 
that  its  maximum  strength 
value  is  secured. 


Write  for  Floortyle  Booklet  "E.I." 

Ok  PEDLAR  PEOPLE,^ 

ESTABLISHED      1861 

26  Nazareth  St.,  Montreal,  Que.  Executive  Offices:  Oshawa,  Ont. 

Factories:    Oshawa,   Ont.    and   Montreal,    Que. 

Branches:     Quebec.      Ottawa,       Toronto,      Hamilton,      Winnipeg,     Calgary,      Vancouver. 


Above  illustration 
shows  Floortyle 
floor  construction  in 
a  modern  type  of 
school  building. 
This  construction  is 
recognized  by  reg- 
istered architects  as 
most  desirable  for 
any  building  where 
light  loads  and  long 
spans  are  required. 


STANDARD  PAVING,  LTD 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMIRA,  Ont  KITCHENER,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont. 
TRENTON,  Ont. 


NAPANEE,  Ont.  OSHAWA,  Ont. 

ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
STRATFORD,  Ont. 


Journal  advertisers  are  discriminating  advertisers. 


T  HE     E  N  G I N E  E  RING     JOURNAL 


March,  1923 


"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,  ETC.,  SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bid's 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Greig,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.  400  St.  James  St.,  Vancouver,  B.C. 

Montreal,  Que. 


^ACKVORK 


OF    EVERY  CLASS 


smsHL  wmM 

LIMITKD 

MONTREA 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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KENNEDY 


TRANSMISSION 
MACHINERY 

We  can  give  you  the  largest  range  of  patterns 
in  Canada  to  choose  from  for  gears,  pulleys, 
bearings  and  bridge  trees.  Gear  teeth  either 
cut  or  cast.  Special  transmission  machinery 
built  to  specifications. 


Clean,  sound, 
reliable  castings 
in  malleable  iron, 

cast  iron,  steel, 
aluminum  brass 
and  bronze: 
Prompt  deliveries. 


The  Wm.  Kennedy  &  Sons 

OWEN         SOUND  ONTARIO  .•  LIMITED 


District  Representatives: 

M.  B.  Saunders,  8  Silver  St.,  Cobalt;  Phone  Cobalt  153 
H.  C.  Kennedy,  232  St.  James  St.,  Montreal; 

Phone   Main  394 


CRANES 

Electric  and  Hand  Operated 


Dominion  Bridge  Company  Limited 

Head  Office  «•  Works:  Montreal        Branches :-Ottawa, Toronto. Winnipeg 


Moiiion  of  The  Journal  to  advertisers  advances  your  interests. 
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DE     LAVAL     PUMPING     UNITS 
AT    HAMILTON,    ONT. 

THE  City  of  Hamilton  uses  hydro-electric  power  to 
drive  the  De  Laval  Centrifugal  Pump  which  supplies 
the  regular  water  requirements,  but  also  has  in- 
stalled a  De  Laval  Geared  Turbine  Driven  Centrifugal 
Pump  for  standby  and  peak  load  service.  The  official  tests 
showed  a  combined  efficiency  of  75.98  per  cent  for  the 
motor  and  pump  unit  when  delivering  10,028,751  gal.  per 
day  against  299.92  ft.  head,  and  for  the  steam  turbine 
driven  pump  a  duty  of  117,000,000  ft.  lb.  per  100  lb.  of  dry 
steam,  at  169.7  lbs.  gage  pressure  when  delivering  11,110,- 
000  gal.  per  day  against  310.4  ft.  head. 

Our  engineers  will  be  glad  to  study  your  conditions. 


De  Laval 

Steam   Turbine  Company 


TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,  Toronto 

THE  E.  LAURIE  COMPANY 
243  Bleury  St.,  Montreal,  Que. 


Dominion  Bridge  Company,  Limited 


Montreal.  F*.Q. 


Engineers,   Manufacturers   and    Erectors  of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS. 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES.  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH    WORKS: 


TORONTO,    Ont  , 


WINNIPEG.     Man.. 


OTTAWA.     Ont. 


SALES    OFFICES; 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


Ottawa.  Ont. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Emergency 
Service 


TVTHEN  your  motor  or 
"  generator  fails  be- 
cause of  brush  trouble  — 
of  worn  out  brushes  or  in- 
correct grades — when  you 
need  brushes  on  short 
notice — 

— W  RITE 
-PHONE 
-OR  WIRE 

to   our   nearest   office    for 
immediate  service. 


Canadian  National  Carbon  Co. 

Limited 

Montreal  Toronto  Winnipeg 


. 


Dependable  Service 
is  a  feature  of 

"RELIANCE" 

and 

"STERLING" 

Regrinding  Valves 


Fig.  500 

The  "Sterling"  Bronze  Globe 
Valve  illustrated  here  is  made 
for  extra  heavy  service. 

Designed  with  the  exacting 
care  that  is  a  feature  of  every 
Jenkins  Valve,  and  cast  from 
bronze  made  of  pure  ingre- 
dient materials.  Made  in 
Globe,  Angle,  Cross  and  Hori- 
zontal Check  patterns.  Suit- 
able for  steam  pressure  of  300 
pounds  and  water  or  air  pres- 
sure of  500  pounds. 

"RELIANCE"  Regrinding  Valves 
are  equally  dependable  under 
a  working  steam  pressure  of 
200  pounds  per  square  inch. 
Made  in  Globe,  Angle,  Check, 
Horizontal  Check  and  Swing 
Check. 

Catalog  No.  9  describes  these 
and  the  other  Jenkins  models 
in  detail.  Copy  sent  free  on 
request. 

Jenkins  Bros.,  Limited 

103  St.  Remi  St.,  Montreal. 

TORONTO  VANCOUVER 

European  Branch: 
6  Great  Queen  St.,  Kingsway,   London  W.  C.  2.  Kng. 


Valuable  suggestions  appear  in  the  advertising  pages. 
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Use 


Standard 
Worm  Gear 
Speed  Reducers 


Completely  Enclosed 
Running  in  Oil  Bath 


Write  us  for  detailed  proposition 
to  suit  your  particular  application. 


Hamilton  Gear 
&  Machine  Co. 

76  Van  Home  St. TORONTO 

Montreal  Office     -     414  St.  James  St. 


I.  P.  Morris  H.P.  Hydraulic  Turbine 

28,000  H.P. 
Head.  56  Feet  Speed  138.5,  R.P.M. 

TWO  UNITS  DESIGNED  AND  BUILT  FOR 

MANITOBA  POWER  COMPANY 

LIMITED 

Great  Falls,    Manitoba 


Special  features 

Moody  Diagonal  Runner 
Moody  Spreading  Draft  Tube 
Taylor  Pneumatic  Lubrication  System 
Double  Acting  Shearing  Links 
Automatic  Governor  Control 


Hydraulic  Engineers  are  invited  to  send  for 
our  new  70  page  book  "Progress  in  Hydraulic 
Engineering,  1922"  or  for  estimates  on  any 
proposed  development. 

Dominion  Engineering  Works 

LIMITED 
MONTREAL    -    CANADA 


Canadian  Builders  of  I.  P.  Morris  Hydraulic  Tureines 

Pelton  Water  Wheels  and  Turbines  and  High  Speed  Pumps 

Larner-Johnson  Hydraulic  Valves 

Builders  of  Fourdrinier  Machines  for  Fine  Papers 

Fast-Running  Machines  for  Newsprint  or  Kraft 

Cylinder  Machines  for  Board. 

Wet  Machines  for  Wood  Pulp  Granite  Press  Rolls, 

Screens,  Centrifugal  Pumps.  Etc. 

Millspaugh  Suction  and  Press  Rolls.    Pope  Paper  Reels 

Kaelin  Electric  Steam  Generators 


Winnipeg  Representatives  : 
Dominion  Bridge  Co.  Limited  Canada  Building 

Wesfern  Representative  : 
R.  F.  MATHER,  London  Bldg.,  VANCOUVER,  B.C. 

tM-88) 


Mentioning  The  Journal  gives  you  additional  consideration. 
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E.  G.  M.  Cape&  Company 

Engineers  and   Contractors 
General  Building  Construction 


Some  buildings   recently    completed 
or  in  course  of  construction ; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 

MONTREAL 


MARCONI  SERVICES 

Trans-Atlantic  and  Shore  to  Ship 
Telegraphs.  Marine,  Direction- 
Finding,  Aerial,  Railroad,  Forestry, 
Mining  Camp,  Broadcasting,  Tele- 
phone and  Telegraph  installations, 
sold  outright  or  rented  on  a  main- 
tenance basis.  Amateur  Radio 
Installations  and  Accessories  of 
every  description. 

Wireless  jEiEGR/\PH(oMPANYor 

Canada 

l  i  *r  /  r  f  it 

MONTREAL 
VANCOUVER      HALIFAX     TORONTO      ST.  JOHNS,  Nflcl. 


THERE  are  many  features  exclusive 
to     the     Sturtevant    Economizer 
which  make  for  the  highest  possi- 
ble efficiency  in  it's  operation. 

Ask   for    folder    610  which    proves     the 
economies   of   Sturtevant  installations. 

B.F.STURTEVANT  CO. 

OF  CANADA  LTD. 

MONTREAL         GALT         TORONTO 


BALL  BEARINGS  OF  FINE  QUALITY 
"Rudge-Whitworth" 

MADE    IN     ENGLAND 


Bearings  for 

ENGINEERING    SERVICE. 

Single  Row  Radial. 

Double  Row  Radial. 
Self  Aligning  Plummer  Blocks. 

Self  Aligning  Shaft  Hangers. 
Thrust  Bearings. 
Steel  Balls. 
Stocks  Carried  in   Montreal 


Canadian   Representatives: 

Openshaw  &  Bennet  Ltd. 


416  Phillips  Place 


Montreal. 


Buy  your  equipment  from  Journal  advertisers. 
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Morse  Silent  Chains 


(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
(o  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  rec-d 

CANADIAN  AGENTS 


St.    Nicholas    Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  C.  Allan,  President 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO,  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,     ONT. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24   Adelaide  Street,  East         :  :  :  Toronto,  Ont. 

QUEBEC  &  EASTERN  ONTARIO  REPRESENTATIVE: 
E.  W.  Playford,        -        358  Beaver  Hall  Sq.,  Montreal,  P.  0- 


"I.  T    E."  CIRCUIT  BREAKERS  AND  U-RE-LITES. 

"SUNDH"  ELECTRIC  CONTROLLING  DEVICES  A.  C.  or  D.  C. 

"S.  &  C."  FUSES,  HI-TENSION  AIR  BREAK  EQUIPMENT,  LIGHTNING  ARRESTERS,  ETC. 

ACME   WIRE—COTTON  COVERED,  SILK  COVERED,  ENAMELLED— FEDERAL  ELECTRICAL  PORCELAIN. 

"Let  us  send  you  particulars  of  the  lines  you  are  interested  in." 


Hydraulic  Turbines 

-OF- 
CANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE  A 
SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Remember  The  Journal  when  buying  apparatus. 
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Canadian  MetaJ  Wnf^w  &  Steel  Ph>dtictk  I|inc*it@d 

Office  agjd  Factory  ;    1|B0  jjlVBJR _SgY JpR^NTO >j_  J69JgEEjj  [ ST,^  MONTREAL 


--!_.     I 


„   ',    ,     i 


■J J> 


AGENCIES: 

R.      R.      Power,      Royal     Bank     Chambers,        MacFarlane-Douglas    Co.,    Ltd.,    250    Slater  A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Halifax,    N.S.  Street,    Ottawa.  Saskatoon. 

Candy   &  Allison,   St.  John,   N.B.  R.  Y.  Kilvert  &  Co.,  402  Builders'  Exchange,  Gormans,    Limited,   Edmonton,   Calgary  and 

W.  J.   Banks,   103  St   John   Street,   Quebec.  Winnipeg.  Vancouver. 


The    Nichols    Chemical    Company,    Limited 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


SULPHURIC,  MURIATIC,  NITRIC  AND  MIXED  ACIDS. 

SULPHATE  OF  ALUMINA,  GLAUBERS  SALT,  TRI  SODIUM  PHOSPHATE 

LIQUID  CHLORINE,  CHLORIDE  OF  LIME,  CAUSTIC  SODA. 


OFFICES:     MONTREAL    AND    TORONTO. 
WORKS:    SULPHIDE,  ONT;    CAPELTON,  QUE;    BARNET,   B.C. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST  Ilt©N  IWe 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and   Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


The  advertiser  is  ready  to  give  full  information. 
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STEEL  SHAPES 

We  have  in  stock  ready 
for  immediate  shipment, 
various  sizes  and  weights  of 
[-beams  angles  and  chan- 
nels. We  have  adequate 
facilities  for  shipping  plain 
or  fabricated  material  in 
large  or  small  quantities. 

Canadian    Des    Moines 
Steel  Co.,  Ltd. 

245  Inshes  Ave.,  Chatham,  Ont. 
K2  St.  James  St.,         Montreal,  Que. 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  =  STEEL  =  SERVICE 


STEEL  BUILDINGS  &  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  &  BARS 

Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

I.— Duration  of  the  lease,  from  25  to  50  years,  according  to 
the  importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3.— An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  is  subject  to  revision,  every  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  in 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works,  mills, 
etc.,  to  the  Dept.,  previous  to  their  installation 

For  further  Information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  llonore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dech£ne; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


Robert  W.  Hunt 

President 


Charles  Warnock 
Vice  Pre*.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Kipert  Inspection  and  teat*  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London.  England 


Chick  Contracting  Co. 

LIMITED 

Paving,    Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards  , 

951   MCDOUGALL    ST. 

WINDSOR,  -  ONTARIO 


When  buying  consult  first  Journal  advertisers. 
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CANADA  IRON  FOUNDRIES,  LIMITED 


c  /tso m&u  mm 


4<  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


Snsitttute  Pabge 


Member's  gold  badge  .  .  .  $3.75 
Associate  Member's    silver 

badge $2.25 

Junior  and  Student's 

bronze  badge $1.50 


Apply  to  Secretary. 

176  Mansfield  St.. 
MONTREAL. 


THIRD  EXTENSION  OF  TIME 

WOTICE   is     hereby    given    that    the  time    for     the 
reception     of     tenders     for  the    Esquimalt,   B.  C. 
Dry    Dock  Machinery,  is  further  extended  to  Thursday, 
March  15,  1923. 

By  order, 

R.  C.  DESROCHERS,  Secretary. 

Department  of  Public  Works,  Ottawa,  February  7,  1923. 


Shipment  of  Four  150  IIP.  (72"  x  ISfi      Return  Tubular  Boilers  for  150  Ihs.  working  pressure. 

E.    LEONARD    «fc    SONS,    LIMITED 

Head  Office  and  Works:     London.  Canada,  —  Branches  and  Agents  from  Coast  to  Coast, 

KKT  V. BUSHED     is:i4 


Mention  Tht  Journal  when  dealing  with  advert 
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On   Sate  Everywhere 

Send  for  Catalogue 


fUFK/N  TAPES 

MADE    IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

TH£/UFK/NfiULEf?Q.  ofQaNADA^ItD. 
W/yvnso/tOJvr. 


THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


IMPROVE 


POWER  FACTOR 

—BY— 

Helsby  Static  Condensers 


-OR- 

SYNCHRONOUS     MOTORS 

SEND  US  YOUR  INQUIRIES,  OR  YOUR  TROUBLES  AND 
CONDITIONS    FOR   ANALYSIS    AND    RECOMMENDATIONS 

GRISWOLD  &  COMPANY 


285  BEAVER   HALL  HILL, 


MONTREAL 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


CANADA 


Canadian   Tie  and  Lumber  Co. 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 
MONTREAL  WINNIPEG 

Analyses  and  Teat*  of  all  Material*  Including  Steal,  Braaa.  Coal,  Oil*. 
Water,  Orea,  Sand*,  Cement. 

Specialists  for  Industrial  Chemical   Problem*,   Cement  and   Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Large-It  and  Best  Equipped  Commercial  Laboratories  In  Canada" 

ESTABLISHED  37  YEARS 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Banish  Disease  Spreaders 
from  Your  City 


The  dust-raising,  germ-spreading,  horse-drawn  street 
cleaner  is  a  menace  to  public  health. 

The  AUSTIN  PICK-UP  MOTOR  SWEEPER 
safeguards  the  health  of  your  city  and  will  show  a 
definite  saving  in  street  cleaning  expense. 

Really  valuable  information  and  catalogues  will  be 
mailed  on  request. 

Exclusive  agents  for  Canada 

The  Canadian 
Fairbanks-Morse  Co.  Limited 

Montreal       Toronto       St.  John       Winnipeg       Quebec      Ottawa 
Windsor        Vancouver       Calgary        Reglna        Victoria 


Quantity  of  light  is  less  important 
than  control  of  light.  Dazzling 
brightness  is  a  greater  menace 
than  dimness. 

Bare  lamps,  throwing  brilliant  light 

into  workmen's  eyes,  have  caused 

many  accidents  and  spoiled  untold 

-w  thousands  of  dollars'  worth 

^Si  of  material. 


i,fito>. 


X^L 


Correct   Illumination 
For  Industry 

For  every  condition  under  which  the  activities  of  industry  may  be 
correctly  illuminated,  there  is  a  type  of  Benjamin  reflector  designed 
and  made  to  suit  that  condition.  Put  your  problem  in  correct 
illumination  up  to  Benjamin — let  us  send  you  instructiveliterature 
on  the  matter  of  correct  illumination — a  post  card  to  us  on  this 
matter  may  mean  a  new  era  of  success  in  your  business. 

BENJAMIN  ELECTRIC  MANUFACTURING  CO.  OF  CANADA,  LIMITED, 

MONTREAL  -  -  TORONTO  WINNIPEG 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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City  of  Quebec 


Province  of  Quebec 

Population 110,500 

Total  value  of  assessable 

property $120,540,965 

Building  permits  issued,  1921..      3,693,397 

Bank  clearings,  1921 302,237,674 

Port  Statistics,  Imports  1921 . . .    26,663,862 
Exports,  1921...    28,799,768 
"  Duty  collected,  1921.      4,772,693 
Number  of  Industries  and  Work- 
shops .. 835 

Number  of  Industrial  Employees  18,000 

Value  of  Production  in  1919 33,126,504 

QUEBEC — has  plenty  of  electrical  power 
at  reasonable  rates. 

QUEBEC — means  good  steady  labour. 

QUEBEC — offers  exceptional  opportuni- 
ties for  new  industries  with 
nine  railways  entering  the 
City  and  six  miles  of  deep 
water  front. 

QUEBEC  PROVINCE— offers  over  2700 
miles  of  unsurpassed  motor 
roads  radiating  to  Quebec  City. 

Manufacturers  desiring  any  information 
as  to  sites  and  advantages. 

Please  apply  to 

THE  INDUSTRIAL  COMMISSIONER, 

BOARD  OF  TRADE, 

39  St.   Paul   St. 


B.  J.  C0QHL1N  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


~—^~      ,  „,„-„  f  Ontario  St.  East 

OFFICE    and     WORK:'.     

[    DARLING  «"<<  DAVIDSON 

MONTREAL 


MACHINERY    AND    SHOP    EQUIPMENT 
OF  ALL  KINDS 

Lowest  Prices  and  Guaranteed  Quality 

send  us  your  enquiries  for  quotations 

prompt  service  and  satisfaction  to 

everyone 

The  Chas.  A.  Strelinger  Co., 

of  canada,  limited 
Windsor  Ontario 


DART  UNIONS 

NEVER 
LEAK 


SOLD  BY 

Your  Jobber 

Manfrd  By 

1DART  UNION  CO.  LTD 

TORONTO 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 


March,  1923 


THE    ENGINEERING    JOURNAL 


47 


Waterous  Steam  Rollers 


I  Proved  by  Years  of  Use 


The  successful  contractor  understands  the 
advantage  and  economy  of  buying  strictly  first 
class  machinery.  It  is  noticeable  that  the 
best  known  road  builders  in  Canada  have  used 
Waterous  Steam  Rollers  for  many  years  and 
continue  to  re-order  from  us  as  often  as  they 
increase  their  equipment. 

As  a  result  more  than  200  Waterous  Rollers  are 
in  use  to-day. 

Your  safeguard  in  buying  a  Waterous  Roller 
is  the  reputation  these  machines  have  earned. 

Ask  any  experienced  contractor  about  the 
Waterous  Steam  Roller  and  learn  something 
about  its  money  saving  possibilities. 


It  is  the  Roller  for  Canadian 
Road  Work 


The  Waterous  Engine  Works  Co.,  Ltd.,  Brantford,  Canada 


THE  "OLD  DEPENDABLES" 

ARE  there  not  a  number  of  veteran  employees  in  your  organization  whose  loyalty 
and  faithful  service  inclines  you  to  some  consideration  of  their  welfare,  and 
that  of  their  dependents,  at  their  death?  It  becomes  a  vexing  problem  how  best  to 
deal  with  these  individual  cases. 

Many  concerns  have  very  satisfactory  solved  the  problem  by  taking  out  a  Sun  Life 
Group  Policy. 

Each  employee  receives  a  certificate.  In  the  event  of  his  death,  an  amount  sufficient 
to  carry  his  dependents  over  the  re-adjustment  period  is  provided  for.  Provision  is 
also  made  for  him  in  case  he  should  become  totally  disabled. 

Here  is  a  simple  and  efficient  way  of  rewarding  loyalty  and  faithful  service.  Remember, 
the  recruits  of  today  will  be  the  veterans  of  tomorrow. 

The  cost  is  very  moderate. 

Call  in  one  of  the  Company's  experts  to  discuss  your  needs  in  a  tentative  way.  There 
is  no  obligation  involved  in  this. 

Sun  Life  Assurance  Company  of  Canada 

Head  Office  :      Montreal. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Jinkins  Bros.,  Limited 37 
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Lufkin  Rule  Co.,  of  Canada,  Limited,  The 44 
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Metcalf  Co.,  Limited,  John  S 49 

Montreal  Blue  Print  Co 49 

Mussens  Limited 12 

National  Iron  Corporation  Limited 41 

Nichols  Chemical  Company,  Limited,  The 41 

Nicholson  Limited,  J.  B 49 

Northern  Electric  Company,  Limited 11 

Openshaw  4  Bennett,  Limited 39 

Pedlar  People  Limited.  The 33 

Potter,  Alexander 49 

Quebec,  The  City  of,  (Industrial  Commission) 46 

Quebec,  Province  of,  ( Water  Power) 42 

Rail  Joint  Company  of  Canada.  Ltd.,  The 48 

Robertson,  J.  M.,  Limited 49 

Ross  4  Co.,  R.  A 49 

Russell  Co.,  Limited,  Jno.  E 5 

Slater  Co.  Ltd.,  N 23 

Standard  Paving,  Ltd 33 

Standard  Steel  Construction  Co.,  Limited 42 

Strelinger  Company,  Chas,  A.,  The 46 

Sturtevant  Company  of  Canada  Limited .  B.  F 39 

Sun  Life  Assurance  Company  of  Canada 47 
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Taylor  Stoker  Company,  Ltd 17 
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Waterous  Engine  Works  Co.,  Ltd.,  The 47 
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The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


Consult  the  advertiser,  his  information  is  valuable. 
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PROFESSIONAL   CARDS 


625  Corlstlne  Building 


Douglas  Brbmnbr,  C.E.,  A.M.E.I.C. 
J.  H.  Nobbis,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.So.,  Ph.D. 
V.  C.  Moolton,  B.  Abch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel.Up  3539  65  McGill  College  Ave. .Montreal 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 

Power,    Steam,     Hydraulic,    Electrical 

Waterworks,  Tramways,  Industrial. 
Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing:  and  Constructing  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 
108  South  La  Salle  Street,  Chicago,  111. 
395  Collins  St.,   Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING  ENGINEER 

164  St.  James  St. 

Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation,  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building, 
MONTREAL,  QUE. 

PHONE    UP  2183  P.O.    BOX    J0S4 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 


Toronto  Office: 
100  JARVIS  STREET. 

Montreal  Office: 
405-406  SHAUGHNESSY   BUILDING. 


FRANK  BARBER  AND  ASSOCIATES 

LIMITED 

FRANK  BARBER  F.  A.  GILBERT 

Bridget  <t  Structure*     Town  Planning  <t  Surveying 

R.O.WYNNE-ROBERTS  J.  McADAM 

Water  <ft  Sewerage  Work*  Roadway 

45  Jaitvis  St..  TORONTO 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


Geo.  K.  McDooGAti,  B.Sc,  M.E.I.C. 

E.  Raymond  Pease,  B.A.,  B.Sc,  A.M.E.I.C. 

Ferdinand  J.  Friedman,  B.Sc.,  A.M.E.I.C. 

McDougall,  Pease  &  Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing, Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing.  Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,   Sewerage  and   Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and   Power 
Plants.      Reports,   Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      RES'D  U.  S.   PAT.  ATTY. 

DONALD    H.    MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION    ENGINEERING 
&  INSPECTION   COMPANY 

Engineers  and  Chemists, 
320  Lagauchetiere  St.  VV.,      Montreal,  Que. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches:  Toronto  and  Winnipeg. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


HENRY    R.    LORDLY 

C.E..M.C.E..F.S.E,  M.E.I.C,  M.Am.Soo.C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,   Construction,    Dams,    Water 

Power,  Harbor  Work,  Foundations  in  Clay, 

Quioksand  and  Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.Q. 

Cable  Address  "Claypile",  Montreal 


Walter  J.  Francib.C.E.  F.B.Brown,  M.So. 
M.E.I.C  M.E.I.C. 

M..Aii.Soc.C.E..  Mbm.Am.Soo.M.E. 

M.Inst.CE.  Mem.  A.  I.E.  E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Waltran.Montfbai,."  W.U.Code 

Long  Distance  Telephone:  Main  5643. 


J.    A.    BURNETT, 

M.E.I.C,     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGill  Street, 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSFIELD 

&    COMPANY 

CONSULTING  ENGINEERS 

2  PLACE  D'ARMES,      MONTREAL 

De  Gaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER,  C.  E. 
Consulting  Engineer 

Hydraulics,  Sanitation, 

Reports  and  Appraisals. 
Hudson  Terminal  Building, 
SO  CHURCH  ST.,         -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


M.E.I.C. 

Mem.  Am.  Soo.  M.  E. 


Tel.  Plateau  3869 


F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUQH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 

Office*  throughout  Canada.       Booklet  free. 


President:     J.  G.  G.  Kerry 

Associates:    A.  L.  Mudgb,  H.  R.  McCltmont 

KERRY  &CHACE,  LIMITED 

ENGINEERS 

Hydro-Electrio  A  Steam  Power  Developments 

Steam  A  Electrio  Railways 
Pulp  A  Paper  Mills         Industrial  Engineering 
Confederation  Life  Blds.     TORONTO 


JAMES  MCEVOY 

MINING  ENGINEER  AND  GEOLOGIST 
77  TORONTO  ARCADE 

YONGE  ST. 

Phone  Main  1889  TORONTO 


Journal  advertisements  are  a  business  call  at  your  office. 
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THE  PRODUCTS  OF 


Guest  &  Chrimes,  Ltd 


Foundry  and  Brass  Works 

ROTHERHAM,  Eng. 

q    Contractors  to  the  Admiralty,  War  Office,  India 
Office,  and  Crown  Agents  for  the  Colonies, 
and  the  Principal  Home  and 
Foreign    Water    Authorities 


Waterworks  Constructional  Articles 


and 


Siemens'  &  Adamson's  Turbine  Water  Meters 

These  meters  have  been  supplied  to  all  parts  of  the  world 
for  over  65  years  and  many  are  still  running  successfully 
and  accurately  with  only  slight  repairs  in  the  interval. 


Chrimes'  "Turbine"  Water  Meters 

Sluice   Valves   and   Gearing;  also   Globe 
Stop  Valves. 

Reservoir  Standpipes    and    Draw-off 
Valves,  Filter  Valves,  Outlets,  etc. 

Pressure    Gauges   and   Water   Level    Re- 
corders. 

Floating  Outlet  Pipes  and  Sand  Washers. 

Penstocks  and  Float  Outlet  Valves. 

Self-acting  Float,  Air,  Relief,  and  Reflex 
Valves,  etc. 


Fire  Hydrants' and  Standpipes,  Indica- 
ting Plates.  -«**•* 

Fire  Extinguishing  Apparatus,  Hydrants, 
Standpipes,  Couplings,  etc. 

Water  Pillars  and  Drinking  Fountains, 
Lamp  Columns  and  Water  Cranes. 

Surface  Boxes  for  Sluice  Valves  and  Fire 
Hydrants.  ^t^W 

Tee  Pipes,    etc.,    Ventilator,  Bellmouth 

I  and    Strainers,      Air    Vessels,      Force 

"  Pumps,  etc. 

Testing  Apparatus. 

Chrimes'  High  Pressures  Cocks  and 
General  Plumbers  Goods. 


-London   Office- 


4  5  Adam  Street,  Adelphi,  W.  C. 


Representatives  for  Canada   #•    United  States 

British  -  American  Fuel  &  Metals,  Ltd. 


McKinnon  Building,  Toronto,  Ont. 


Telephone  Main  5016  &  5017 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 


COMBUSTION  ENGINEERING  CORPORATION 

LIMITED 

Announces  a  complete 

CANADIAN  SERVICE 

in  the  Combustion]  Field 

Combustion  Engineering  Corporation,  Ltd.,  has  acquired 
the  sole  manufacturing  and  sales  rights  in  Canada  for  the 
following  companies: 

Combustion  Engineering  Corporation  of  New  York 
Green  Engineering  Company  of  Chicago 
Underfeed  Stoker  Company,  Ltd.,  of  London,  Eng. 
Lopulco  Systems  Inc.,  New  York 
Custodis  Canadian  Chimney  Co..  Ltd. 

The  equipment  handled  represents  all  types  of  mechanical 
stokers,  pulverized  fuel  burning  systems,  ash  conveyors, 
ash  hoppers,  air  heaters,  economizers,  soot  blowers,  induced 
and  forced  draft  fans,  chimneys  and  recording  instruments. 

A  research  department  has  been  established  which  has  the 
benefit  of  the  advice  of  such  internationally  known 
engineers  as 

Henry    Kreisinger,    Research    Engineer,   Formerly  of 
United  States  Bureau  of  Mines. 

John  Van  Brunt,  Chief  Engineer,  Combustion  Engin- 
eering Corporation. 

John  E.  Bell,  Consulting  Engineer,  New  York. 

T.  A.  Marsh,  Chief  Engineer,  Green  Engineering  Co. 

Samuel  McEwen,  Chief  Engineer,  Underfeed  Stoker  Co., 
London,  Eng. 

I.  Beuzit,  Chief  Engineer,  Societe  Anonyme  Des  Foyers 
Automatiques. 

COMBUSTION  ENGINEERING  CORPORATION 

LIMITED 

A.  J.  T.  Taylor,  Managing  Director  John  F.  Farmer,  Chief  Engineer 

MAIN  OFFICE:    TORONTO 
VANCOUVER  MONTREAL  WINNIPEG 

When  purchasing  equipment  consider  The  Journal  advertiser. 


Wellington  St.,  4"  Black  Base,  V/2"  Sheet  Asphalt  Top 
Laid  Aug.  1922 


"Black  Base*9  in  Brantford 


Continuing  a  successful  program  of  asphalt  construction, 
Brantford  in  1922  laid  17,585  square  yards  of  asphalt  pave- 
ment, of  which  12,570  square  yards  were  of  4"  of  "Black 
Base"  with  V/2"  sheet  asphalt  wearing  surface,  laid  over 
old  gravel  and  macadam  subgrades.  The  Black  Base  mix- 
ture utilized  local  materials  to  the  fullest  extent  and 
consisted  of  80%  local  gravel,  15%  crushed  stone  and  5% 
asphalt  cement.  The  work  was  done  by  day  labor  under 
the  direction  of  F.  P.  Adams,  A.M.E.I.C.,  City  Engineer. 

By  salvaging  these  old  roadways  with  this  type  of  improve- 
ment, Brantford  City  officials  saved  their  rate-payers 
thousands  of  dollars,  yet  gave  them  a  first  class  pavement 
capable  of  carrying  heavy  traffic  for  many  years. 

Where  old  subgrades  possess  considerable  supporting  power, 
thin  slabs  of  flexible  black  base  successfully  absorb  the 
impact  of  heavy  fast  traffic  and  the  combination  provides 
a  foundation  which  has  all  the  characteristics  of  the  ideal. 


Over  15,000,000  square  yards  of  Black  Base  are  in  existence 
on'the  American  Continent  today  and  some  sections  have 
been'giving'excellent  service  for  many  years.  Many  Can- 
adian municipalities  will  find  [it£to  their  decided  advantage 
tolfully^investigate  the  possibilities  and  service  records  of 
Black  Base  pavements. 


PRODUCTS 


Pmving  Amphmitm 
Amphmlt  Binder* 
Liquid  Aaphmltm 
Amphmlt  Cold  Pmteh 


Toronto 


ROAD      ENG1HBERMG       DEPARTMENT 

Imperial  Oil  Limited 


Canard 


THE 


ENGINEERING  JOURNAL 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


3 
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P.  &  W.  Die  Stock  Dies 

For  Clean,  Accurate  Threads 

THE  die  consists  of  a  single  piece  collar  and  guide  containing  four  chasers 
held  in  radial  slots  by  set  screws  placed  at  an  angle  of  45°. 

A  ring  surrounds  the  collet  and  in  this  ring  are  four  tapered  slots  which  match 
the  bevel  backs  of  the  chasers.  Pushing  and  pulling  screws  in  the  flange  of 
the  collet  move  the  ring  to  permit  adjusting  the  chasers  1/32  in.  over  or  under 
standard  size. 

The  chasers  are  hobbed  one  at  a  time  in  a  separate  holder  in  such  a  manner 
as  to  provide  proper  relief  or  clearance  when  set  up  in  the  collet.  Chasers  are 
readily  removed  for  regrinding.  Their  proper  location  is  always  determined 
as  the  collet  slots  and  chasers  are  correspondingly 
numbered.  Collet  is  bored  to  correct  diameter  to 
act  as  a  guide  and  thus  insures  true  alignment. 


The  Holding  Ring 

Note  the  taper  adjusting  slots  for  the 
chasers.      Threaded  for  pulling  screws. 


The  Chasers 

Set  in  the  holding  ring  to  provide  the  correct  relief  or 
clearance.  Easily  sharpened  on  the  cutting  face. 


PRATT  &  WHITNEY  COMPANY 
OF  CANADA,  LIMITED 


Works:  Dundas,  Ontario 


MONTREAL 
72:i  Drummond  Bide. 


WALKERVILLE 

1034  Sandwich  St. 

VANCOUVER 

B.  C.  Equipment  Co. 


HALIFAX 

Roy  Building 

WINNIPEG 

1  20J  McArthur  Bldg. 


The  Collet 

Market  slots  for  chasers.  Clearance 
holes  for  chips.  Center  hole  bored  to 
correct  diameter  for  true  alignment. 
Slot  for  locking  in  the  diestock.  Counter- 
bored  for  pulling  screws,  threaded  for 
pushing  screws  and  tapped  on  an  angle 
for  chaser  locking  screws. 


Die  Stock  Sets 

Id  order  to  provide  a  complete  set  of  threading  and 
tap]  iiir  tools,  various  combinations  of  P.  &  W. 
Dies  and  Taps  with  their  respective  holders  are 
put    up  in  box's. 

&  I  are  made  up  in  United  States  Standard,  S.  A. 
K.  Standard,  and  Whitwottb  Standard  threads. 
They  are  unequalled  for  fast,  accurate  thtvndinn 
of  ull  metals. 
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15  Per  Cent  Upwards— Power  Saved 

by  Ball  Bearing  Pillow  Blocks  and  Hangers 


MOST  vital  of  all  losses  in  grain  mills  is 
the  waste  in  power  caused  by  the  fnc 
tional  resistance  in  plain  bearings  in  power 
distribution  systems.  More  than  fifteen  per 
cent  of  the  power  generated  is  wasted  in 
overcoming  this  useless  load. 

Of  this  power  absorbed  by  plain  bearing 
equipped  shafting,  approximately  6o  per  cent 
can  be  saved  by  using  S IC  F"  unproved  selfi- 
aligning  ball  bearing  pillow  blocks  and 
hangers. 


Shafts  thus  supported  are  carried  by  two 
rows  of  hardened  steel  balls  that  roll  be 
tween  polished  steel  races  and  without  apprc 
ciable  friction  or  wear.  Even  shaft  deflections 
cannot  cause  heating  and  binding  for  the 
inner  race  tilts  with  the  shaft  like  a  ball  and 
socket  joint. 

Furthermore,  there  is  no  worn  shafting,  no 
need  for  bearing  adjustments  and  replace 
ments,  no  vibrations  and  no  oil  leakage.  En' 
gineering  details  on  request. 


CANADIAN   HKF  COMPANY.  LIMITED 

TORONTO  —  MONTREAL 


/,  The  SELF  ' 
ALIGNING 

BALL 
.  BEARING 


J 


Normal  View 


Deflected  View 
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DIAMOND 
FIBRE 

is  adaptable  to  any 
machining    Process 

Phenomenal  tensile  and  compressive  strength 
is  the  dominant  feature  of  Diamond  Fibre, 
yet  it  is  lighter  than  aluminum. 

It  can  be  sawed,  bored,  drilled,  turned,  tapp- 
ed, threaded,  milled,  punched,  bent  or  work- 
ed into  any  shape  and  on  any  machine 
fashioned  for  handling  metal. 

It  takes  extreme  machining  with  but  little 
wear  on  edge  tools. 

No  other  material  can  compare  with 
Diamond  Fibre  in  the  relation  of  its  weight 
to  its  tensile  strength. 

Diamond  Fibre  is  supplied  in  sheets,  rods, 
tubes  and  fish  paper  or  in  parts  machined  to 
your  specifications. 

Some   of  the   Uses   Where  Diamond  Fibre 
has  proved  superior. 


NOISELESS  WATERPROOF 

BARRELS 

GEARS 

PULLEYS 

INSULATION 

FRICTIONS 

BUSHINGS 

DISCS 

GASKETS 

PUMP  VALVES 

WASHERS 

BOBBIN  HEADS 

TRUCKS 

ROLLER  BOBBINS 

BOXES 

ROLLER  COVERS 

ROVING  CANS 

SWIFT  BRACES,  ETC 

Diamond  State  Fibre  Company 

of  Canada,  Limited 
TORONTO        -        -        ONTARIO 


When  purchasing  equipment  consider  The  Journal  advertiser. 


THE    ENGINEERING     JOURNAL 


April,  1923 


Reasons  for  the  use  of 


Domtar   Pavement,  Constant   Spring  Road, 
Jamaica,  B.W.I.  Built  1922. 


Makes 
Good 
Roads 


IT  is  carefully  refined  from  pure 
COAL  TAR  bases  and  possesses  to 
the  utmost  all  the  unique  qualities 
characteristic  of  such  products. 

Ease  of  application,  maximum 
penetration  in  Bituminous  Maca- 
dam construction  and  results  when 
used  for  surfacing  waterbound 
macadam,  all  justify  our  claims 
for  zDOTtltCir  as  being  unsur- 
passed as  a  Road  Bitumen. 

Specifications,  Literature,  etc.  on 
request. 


Dominion  Tar  &   Chemical  Company,  Limited 

MONTREAL    and    TORONTO 


, 


Every  advertisement  is  a  message  to  you. 
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WOULD  YOU  CALL  48  YEARS'  SERVICE- 
CONVEYING  ACID  LADEN  SEWAGE  A  FAIR 
TEST  OF  CONCRETE  SEWER  PIPE? 

VXfHEN  TIME,  the  destroyer  aided  by 
*  *  acids,  rot  and  rust,  fail  to  affect  Con- 
crete Sewer  Pipe  after  48  years'  active  service 
— no  further  guarantee  is  needed  of  its  ever- 
lasting dependability  when  used  for  drains, 
culverts  or  sewerage  systems. 

Read  what  Mr.  Davenport,  City  Engineer  of  Kokomo, 
Indiana,  has  to  say  about  it: 

"The  City  of  Kokomo  is  now  constructing 
a  large  relief  sewerage  system;  some  con- 
crete pipe  that  was  placed  in  1873,  accord- 
ing to  the  records  in  the  offices  here,  will 
be  replaced  with  larger  concrete  pipe. 
This  sewer  has  been  in  use  as  a  combined 
sanitary  and  storm  sewer,  and  seems  to  be 
in  first  class  condition,  showing  no  defects 
from  acids  which  have  flowed  through  it, 
As  this  pipe  has  been  in  service  forty-eight 
years,  it  is,  as  far  as  I  know,  the  oldest  con- 
crete pipe  carrying  sanitary  matter". 

FRED  DAVENPORT,  City  Engineer, 
Kokomo,  Indiana. 

Write  for  complete  information  and  quotations. 
GENERAL  SALES  AGENTS 

Jno.  E.  Russell  Company  Limited 

504  Harbor  Administration  Building, 

TORONTO. 
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YOU  GET  SERVICE  ONLY 
WHEN  YOU  PAY  FOR  IT. 


IF  all  protective  paints  carried  the  same 
price    per    gallon,   which    would   you 
select?     Naturally  the  one  with    the 
best  service  records  back  of  it.    The  initial 
price,   then    would  not    be    the    deciding 
factor,  and  in  no  case  should  it  be. 

When  you  pay  a  fair  price  for  a  product, 
whose  services  records  make  its  quality 
unquestioned,  then  you  are  assured  of 
service. 

What  then  does  the  "initial  saving"  of  a 
half  dollar  per  gallon,  more  or  less,  mean 
when  you  permit  price  to  be  the  deciding 
factor?  Simply  this — it  generally  means 
you  get  low  price  in  lieu  of  quality — and 
lack  of  quality  and  proven  worth  means 
that  you  will  not  get  service. 


SUPERIOR  GRAPHITE  PAINT— the  leader 
in  the  metal  protective  field — is  not  made 
to  fit  a  price,  but  it  does  render  service. 
Back  of  this  statement  stands  its  demon- 
strated value. 

SUPERIOR  GRAPHITE  PAINT  is  specified 
and  used  in  larger  quantities  every  year 
for  protection  of  bridges,  structural  steel 
and  all  metal  surfaces,  because  discrimin- 
ating buyers  insist  on  service  and  are 
willing  to  pay  for  it. 

When  you  specify  SUPERIOR  GRAPHITE 
PAINT  you  are  assuring  utmost  paint 
satisfaction  with  a  low  per  year  cost. 
Summed  up  in  one  thought — the  use  of 
SUPERIOR  GRAPHITE  PAINT  eliminates 
the  hazard  of  experiment. 


DOMINION    PAINT    WORKS    LIMITED 


WAL.KERVIL.LiE,    CANADA 


Montreal      Quebec 
Toronto        Calgary 

Edmonton 


Winnipeg      Halifax 

St.  John         Regtna 

Vancouver 


SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DEGRACO  line  of  dependable  paints. 
Sold   through    branch    offices    with   warehouse  stocks  in  all  principal  cities. 


DEGKACO 


PAINTS 

VARNISHES 

■    *    All  Colors  for  ^  All  Purposes       ENAMELS 


Journal  advertisers  are  discriminating  advertisers. 
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KOEHRI 


r 


sari, 


Liberal  Capacity 

"EMGUFE  the  actual  cubic  capacity  of  a 
A  Koehring  drum — you  will  discover  that 
every  rated  capacity  is  generously  justified, 
giving  plenty  of  room  for  proper  mixing  action. 

Dram  heads  are  cast  of  special  composition 
metal  to  resist  abrasion  —  an  important  fea- 
ture when  big  capacity  mixers  and  longer 
mixing  time  are  considered.  No  pockets  or 
corners  to  clog.  Easily  renewable  splash 
ring.  Study  the  Koehring  drum,  a  good  ex- 
ample of  Koehring  "Heavy  Duty ' '  construction. 

Capacities 

Construction  Mixers:   10,   14.       Pavers:    7,    10,    14,  21,  32  cu. 

21,  28  cu.  ft.  mixed  concrete.  ft.  mixed  concrete.  Write  for 
Write  for  Catalog  C-3*.  Catalog  P-35. 

Dandie:  Light  mixer,  4  and  7  cu.  ft.  mixed  con- 
crete; power  charging  skip,  or  low  charging  plat 
form.    Light  duty  hoist.    Write  for  Catalog  p. 3- 

Koehring  Company  of  Canada,  Limited 

105  Fiont  St.,  East,    618  Canada  Cement  Bide. 


■ 


Toronto,  Ont. 

Phone  Main  1498 


Montreal,  Que. 

Phone  Uptown   302E 
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Private       Automatic        Exchange 


SIMPLE 

The  Automatic  Telephone 


Built  to  work  automatically, 
surely,  anytime,  all  the  time, 
easily  understood  and  liked  by 
foremen  |and  superintendents. 

Has  no  human  troubles.  In- 
expensive and  once  used,  indis- 
pensable because  any  and 
complete  information  can  be 
quickly  secured  from  any  part 
of  the  plant  by  simply  turning 
the  dial  to  the  number  wanted. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  House. 


northern  Electric  Company 

LIMITED 

MONTREAL         TORONTO         WINDSOR  CALGARY 

HALIFAX  HAMILTON  WINNIPEG  EDMONTON 

QUEBEC         LONDON         REGINA  VANCOUVER 

"Makers  of  the  Nations  Telephones" 


MMUFACTUBVNG 

Manual  Telephones 
AutomaticTekphones 
"Wires  *.  Cables 
Fire  Alarm  Systems 
Radio  Sendin&and- 
reccivingEqruppient 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
Porter  Apparatus 
Household  Appliances 
Electrical  Supplies 
JWcr  &  Liijfat  Plants 
Marine  Rttinj»s 

K3 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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ON  THE  BIG  JOBS 


Where  speed  is  essential  and  they  cannot  afford  delays, 
they  demand  reliable  equipment.  That  is  where  you  see 


SMITH 


MIXERS 

THE  MACHINE  WITHOUT  A  BREAK-DOWN 


MADE  IN  MONTREAL 
under  our  own  supervision. 


We  know  they  are 
made  right  and  of 
the  best  materials. 


Concrete  Equipment 

OF   ALL   KINDS. 

Mixers,  Chuting, 

Hoists,  Derricks, 

Cars,    Carts, 

Barrows,  etc. 

Material  Handling  Equipment 
Excavating  and 
Road  Machinery. 


MUSSENS    LIMITED 

Montreal        Toronto        Winnipeg        Vancouver 


Make  Journal  advertisi>ig]o>ic~Jnoidrcd  per  cent  efficient. 
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LOCK   JOINT 
REINFORCED    CONCRETE    PIPE 


was  chosen  in  October  by  the  Water  Commission 
of  Tulsa  for  their  new  Pressure  line  —  25  miles 
of  54  inch  pipe  and  28  miles  of  60  inch  pipe  — 
which  will  bring  soft  water  from  SPAVINAW 
CREEK  to  the  storage  reservoir  near  TULSA, 
OKLAHOMA. 

Our  "LEAD  AND  STEEL"  EXPANSION  JOINT 
is  used  in  each  twelve  foot  length  of  Pipe. 

Manufacture  was  begun  in  January  of  this  year. 


LONGITUDINAL 
REINFORCEMENT 


INSIDE  OF 
PIPE 


SPECIALLY    RQLLEO  AND 
WELDED  STEEL.PROTECTED 
FROM    CORROSION 


CIRCUMFERENTIAL 
REINFORCEMENT 
VARIE5  WITH  PRE55URE 


5PACE  FILLED  WITH  MORTAR 
TO  FINISH  INTERIOR  OF  PIPE  LINE 


FIBRE     FILLED    LEAD    GASKET 
CAULKED  FROM  INSIDE  OF  PIPE 
AFTER   BACKFILL  HAS  BEEN 
PLACED.  IMPOSSIBLE  TO  BLOW  OUT 


CANADA    LOCK    JOINT    PIPE    LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Valuable  suggestions  appear  in  the  advertising  pages. 
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Power  house,  Point  du  Bois — View  from  Tail  Race. 


HARNESSING  THE  WATERS 


CANADA  CEMENT 

CONCRETE 

FOR     PEBMANCNCC 


OF  THE  WINNIPEG  RIVER 


The  development  of  water  power  within  econ- 
omic transportation  distance  of  Winnipeg,  has 
reached  a  point  where  70,000  horse  power  is 
available,  and  there  is  sufficient  additional 
reserve  power  to  develop  500,000  H.P.  when 
required. 

At  the  power  house  site,  the  Winnipeg  River 
falls  over  a  series  of  rapids  with  a  natural  fall 
of  33  to  28  feet  within  a  \i  mile.  This  fall  is 
increased  to  a  total  head  of  43  to  48  feet,  by  a 
concrete  Dam;  giving  a  pondage  area  of  7  sq. 
miles. 

The  Power  House,  completed  in  1920-21,  is  of 
concrete  and  steel.  The  Power  House  founda- 
tions, consisting,  besides  the  series  of  draft 
tubes,  of  a  series  of  fiat  tail  race  arches  upon 
supporting  walls  tapered  in  plan,  were  built  in 
pairs  of  arches;  the  two  adjacent  spans,  built 
as  a  unit  with  a  mid- wall,  are  resting  upon 


asphalt  painted  skewbacks  formed  upon  alter- 
nate tail  race  walls.  The  contraction  joints 
are  thus  56  ft.  apart.  By  this  means  the  use 
of  reinforcing  steel  in  these  arches  was  avoided. 

In  the  other  elevation  of  the  building  the 
foundations  were  separated  into  three  portions— 
the  arrester  bays,  the  transformer  and  generator 
room  and  the  turbine  and  rack  rooms.  This 
was  done  by  the  use  of  two  vertical  expansion 
joints,  running  the  entire  length  of  the  building. 
Above  the  tail  race  arches,  parting  planes, 
asphalted  and  keyed  with  wooden  strips,  were 
provided  in  the  main  walls,  with  considerable 
success  in  the  effort  to  avoid  unsightly  cracks. 

This  great  plan  of  hydro-electric  development 
at  Point  du  Bois  has  given  Winnipeg  power  at 
the  lowest  rate  on  the  continent;  less  than  a 
half  cent  per  K  W  H. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


We  maintain  a  Service 
Department  to  co-operate 
In  all  lines  of  work  for  which 
Concrete  Is  adapted.  Our 
library  is  comprehensive 
and  is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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Save  Money  and  Improve  Service 


C-G-B  Oxide  Film 
Lightning  Arrestor 


C-G-E  Automatic  Substations 
Produce  Results. 

Automatic  Railway  Substations  start  up  and  shut  down 
as  the  demand  for  power  appears  or  disappears. 
The  expense  for  operators  is  eliminated  so  that  cost  for 
attendance  is  minimized. 

Automatic  Substations  can  be  more  closely  spaced 
because  of  the  lower  cost  of  operation.  This  saves 
feeder  copper  and  improves  the  trolley  voltage.  By 
shutting  down  under  no  load  "running  light  losses" 
are  saved  for  a  large  part  of  the  day. 

Let  the  automatic  station  engineer  in  the  nearest  C-G  E 
office  tell  you  how  much  your  savings  would  be  with 
C  G  E  automatic  control. 


C-G-E   Type  H  Transformer 
'The  Standard  of  Quality'' 


Canadian  General  Electric  Co.,Limited 


HEAD  OFFICE 


TORONTO 


Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor. 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

Buy  your  equipment  from  Journal  advertisers. 
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Canadian   Westinghouse   Co.,  Limited,    Hamilton,   Ont. 


TORONTO,  Bank  of  Hamilton  Bldft. 
HALIFAX.  105  Hollis  St. 
CALGARY,  Canada  Life  Bldft. 


MONTREAL.  285  Beaver  Hall  Hill 
Ft    WILLIAM.  Cutbertson  Block 
VANCOUVER,  Bank  of  Nova  Scotia 
Hldsi. 


OTTAWA,  Ahearn  &  Soper,  Ltd. 
WINNIPEG.  158  Portafie  Ave..  E. 
EDMONTON,  211  McLeod  Bldg. 


Remember  The  Journal  when  buying  apparatus. 
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Boiler  Room  of  the  Seward  Station  of  the  Penn  Public 
Service  Corporation  Equipped  with  Taylor  Stokers. 
Dwight  P.  Robinson,  Inc.,  designers  of  this  station. 


Why  Central  Pennsylvania  is  assured 
of  reliable  light  and  power  service 


Putting  the  Reliability 
Into  the  Taylor  Stoker. 

The  greatest  care  and  the  finest 
workmanship  goes  into  the  making 
by  the  American  Engineering  Com- 
pany of  the  Taylor  Stoker.  It  is 
built  on  a  precision  basis. 

The  design  of  every  part  is  the 
result  of  a  thorough  understanding 
of  every  requirement  and  function 
of  that  part. 

For  instance,  the  depth  of  retort 
of  the  Taylor  Stoker  causes  correct 
porosity  in  the  fuel  bed  which  pro- 
duces maximum  scrubbing  action. 
This  has  a  bunsen  burner  effect  Ihat 
causes  air  and  volatile  to  unite  in 
the  intimate  mixture  necessary  to 
complete  combustion.  The  resultant 
flame  Is  short  and  intensely  hot. 

The  absolute  reliability  of  the 
Taylor  Stoker  is  the  natural  result 
of  the  many  years  of  experience  back 
of  its  design  and  the  most  modern 
machines  and  methods  that  are  used 
in  its  manufacture. 


The  Penn  Public  Service  Corporation  supplies  light  and 
power  to  an  extensive  district  in  Central  Pennsylvania. 

When  the  demand  reached  the  point  where  a  new  station 
became  necessary,  Dwight  P.  Robinson,  Inc.,  nationally  known 
engineers,  were  called  in  to  design  it. 

The  100,000  K.W.  station  at  Seward  resulted. 

Naturally,  in  a  Public  Service  plant  RELIABILITY  is  the 
important  consideration;  and  when  you  come  right  down  to  it 
reliability  in  a  power  plant  starts  in  the  fuel  burning  equipment. 
No  plant  can  be  any  more  reliable  than  the  stokers  that  are 
under  the  boilers. 

The  Penn  Public  Service  Corporation  realized  this  fact  and 
so  did  Dwight  P.  Robinson,  Inc.,  the  designing  engineers. 

They  knew,  two,  that  the  Taylor  Stoker  had  given  years  of 
reliable  service  in  the  Phillipsburg  Station  of  the  Corporation. 
That's  why  the  boilers  in  the  new  Seward  Station  are  equipped 
with 


The 


Jaylorftoker 

"The   Pioneer  Underfeed  Stokei — and  still  leading" 

And  that  is  why  Central  Pennsylvania  is  assured  of  reliable 
light  and  power  service. 

If  100  per  cent  reliability  is  a  consideration  in  your  steam 
plant  get  the  Taylor  Stoker  story.  You  will  find  it  profitable. 
Do  it  now. 


THE   TAYLOR    STOKER    COMPANY,    LTD 

TORONTO,   ONTARIO 

Principal  Sales    Office  :   416  Phillips   Place,   Montreal,    Que. 


The  advertiser  is  ready  to  give  full  information. 
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Concrete 

Road  Building  Again 

Breaks  All  Records 

80,7 00,000  square  yards  of  Concrete 
pavement  were  placed  under  contract  last 
year  in  the  United  States  and  Canada — a 
gain  of  more  than  40  per  cent  over  1921, 
the  largest  previous  year. 

The  construction  thus  provided  for,  and  to  a  large 
extent  completed,  is  equivalent  to  almost  8,000  miles 
of  18-foot  pavement. 

That  is  a  larger  amount  of  Concrete  highway  than 
there  was  in  the  United  States  and  Canada  alto- 
gether up  to  1917. 

These  facts  witness  the  determination  of  the 
people  to  have  roads  equal  to  the  traffic  they  bear. 

Yet  even  with  this  great  record,  the  output  of 
motor  vehicles  continues  to  outstrip  by  far  the  con- 
struction of  motor  roads. 

The  revolution  in  road  traffic  due  to  the  auto- 
mobile has  called  for  hole-proof,  skid-proof,  really 
enduring  pavement;  and  Concrete  fills  the  need. 

That  is  ike  explanation  of  the  steady,  rapid  gain 
in  Concrete  road  construction  during  the  last  dec- 
ade—the largest  development  in  basic  transporta- 
tion facilities  in  this  country  in  many  years. 

PORTLAND  CEMENT  ASSOCIATION 

111  West  Washington  StrtH'i 
CHICAGO,  ILL. 

qA  National  Organization 
to  Improve  and  Extend  the  Uses  of  Concrete 


Atlanta  Des  Moines  Los  Angeles  Parkcrsbur>:  San  Francisco 

Boston  Detroit  Milwaukee  Philadelphia  Seattle 

Chicago  Helena  Minneapolis  Pittsburgh  St.  Louis 

Dallas  Indianapolis  New  Orleans  Portland,  Oreg.  Vancouver,  B.C. 

Denver  Kansas  City  NewYork  Salt  Lake  Cii>  Wellington,  D.  C. 


When  buying  consult  first  Journal  adtertisers. 
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Photograph  of  Power  House    of  one  of  the  largest 
clothing     factories     in      Canada,     containing     the 
following  machinery: — 
1— Horizontal   Robb    Engine    (100  H-P.    260   R.P.M. 

Steam    Pressure    IOC    lbs.)    direct    coupled    to   a 

D.C.   Generator. 
1 — Robb-Armstrong    Vertical     Crank    Case     Engine 

(200  H.P.   425   R.P.M.    Steam    Pressure   100  lbs.) 

direct  coupled   to  a   D.C.   Generator. 
1— Bruce  Peebles   Motor  Generator  Set    (100  K.W., 

700  R.P.M.) 

Imperial  Lubricants  in  use: — ■ 
Imperial  Cylinder  Oil. 
Imperial  Solar  Red  Oil. 
Imperial  No.   1  Crank  Case  Oil. 
Imperial  Renown  Oil. 


You  know  your  machinery  the  Imperial  Oil  man  knows 
our  lubricants.  When  the  two  of  you  get  together  you 
will  easily  be  able  to  work  out  a  satisfactory  solution  of 
the  most  difficult  lubrication  problem.  Service  supple- 
ments our  years  of  experience  in  producing  first-class 
lubricants  for  every  industrial  purpose.  A  letter  to  our 
nearest  branch  will  secure  for  you  detailed  information 
regarding  any  phase  of  plant  lubrication  or  the  services  of 
an   Imperial  lubrication  engineer  if  you  desire. 


IMPERIAL  OIL  LIMITED 


IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND   MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 
Imperial  Atlantic  Red  Oil 
Imperial  Renown  Oil 
Imperial  Bayonne  Engine  Oil 
Imperial  Polar  Machine  Oil 
Imperial  Ario  Compressor  Oil 
Imperial  Turbine  Oils 
Imperial  Eldorado  Castoi  Machine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 
Imperial  Black  Oils 
Imperial  Cul  ting  <  >ils 
Imperial  Tempering  ( >ila 
Imperia  I  *  "i  dage  Oils 

Imperial  \\  ool  I  >Ha 
Imperial  Ink  Oils 
Imperial  <  ireases. 


Mention  The  Journal  when  dealing  with  advertisers. 
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7  p- 


BUY  NOW  AND  f  Vtf" 
MAKE  CERTAIN 
YOU  GET  A  CAR 
AT  THESE  PRICES 


Runabout  $405 
Touring  5445 
Coupe  $695 
Sedan  $785 
Chassis  $345 
1nickChassisS495 


%■ 


'm^JUy/A'/:,^^ 


"  '••• "  * 


FORD  MOTOR  COMPANY^ CANADA  LIMITED,FORD,QNTARIO 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Use  Air  Washing  Equipment  That 
Will   Safeguard   Your    Reputation 

Have  you  ever  considered  the  part  that  efficient  ventil- 
ating and  air  washing  apparatus  plays  in  the  main- 
tenance of  your  reputation  as  an  architect,  engineer 
or  contractor? 

Such  equipment  insures  clean,  showy  interiors,  free 
from  dust  and  dirt,  that  impress  observers  with  the 
thoroughness  and  foresight  of  the  designer  and  builder. 

Canadian  Sirocco  Fans  and  Air  Washing  equipment 
are  more  than  a  recognized  standard.  Certain  exclusive 
features  of  construction  have  caused  leading  architects 
and  engineers  to  regard  it  as  highly  superior.  These 
features  are  fully  covered  in  descriptive  bulletins  that 
will  be  gladly  sent  upon  request. 

CANADIAN  SIROCCO  COMPANY,  LIMITED,  WINDSOR,  ONTARIO 
BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 


*oducU 


BLOWERS       •     EXHAUSTERS 
FANS  •        AIR.      WASHEI^S 


VENTILATING 
I     N  G  I  M  E  S 


FOR 

AIR 


HEATING    ,     VENTILATING    ,      DRYI NG  , 
CONDITIONING   *     MECHANICAL    DRAFT 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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STEEL  &  IRON  PRODUCTS 

OF    EVERY    DESCRIPTION 

HAMILTON  PIG  IRON      STEEL  &  IRON  BARS 

OPEN  HEARTH  STEEL  SHEETS 

RAILROAD  TRACK  MATERIAL    POLE  LINE  HARDWARE 

WROUGHT  PIPE  FORGINGS 

NAILS  WIRE 

TACKS  SCREWS 


STEEL 
f  /COMPANY 


■•&fifis£ 


CANADA 
HAMILTON^^^S^MONTREAL 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 


1 
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BO-ARROW 
ARMS 


From 

first  to  last — 

The 

Peirce 


OPECIFY  the  Peirce  Bo-Arrow 
^  Arms  for  your  next  trans- 
mission job— 

They  give  you  dependability 
and  permanence  at  a  sur- 
prisingly low  cost. 

—Ask  your  jobber 

N.  Slater  Company,  Limited 


Hamilton, 


Ontario. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE   AND    WORKS 

Hamilton,  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 

—OF  EVERY  CLASS  OF— 

STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Consult  the  advertiser,  his  information  is  valuable. 


April,  1923 


THE    ENGINEERING    JOURNAL 


25 


As  You  Would  Like  It 

"V\TE  have  endeavoured  to  make  our 
V  *     service  ideal  from  the  customers' 
viewpoint. 

In  every  detail  of  the  transaction,  from 
the  minute  your  order  is  received  by  us 
until  payment  is  made  for  oxygen  and 
acetylene  supplied,  your  requirements 
are  of  first  importance. 

We  supply  oxygen  and  dissolved  acety- 
lene of  the  highest  quality,  in  modern 
cylinders,  light  in  weight  yet  rugged  in 
construction,  fitted  with  leak-proof 
valves;  at  the  lowest  prices  obtainable. 

This  service  is  available  for  you  im- 
mediately. Why  not  take  advantage 
of  it? 


DOMINION  OXYGEN  COMPANY,  LIMITED 

Operating  the  Welding  and  Cutting  Gas  Division  of  Prest-O-Lite  Company  of  Canada,  Limit,;! 

General  Offices;  80  Adelaide  St.,  East,  Toronto 

attribution  Points:      Hamilton,  Mcrritton,  Montreal,  Oshawa,  Ouebec,  Shawinigan  Falls, 

Toronto,  Wclland,  Windsor,  Winnipeg 


Journal  advertisements  are  a  business  call  at  your  office. 
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Mexalastic 


A  Durable  Elastic  Paint 
for  Structural  Steel  and  Metal  Surface 


A  practical  metal  protective  paint  that  dries 
well  with  a  firm  elastic  film. 

A  metal  paint  that  resists  abrasion,  providing 
maximum  surface  protection  at  a  reasonable 
price. 

Metalastic  No.  7  (Liquid)  is  made  in  four 
attractive  shades — Gray,  Olive,  Green,  Dark 
Green  and  Red — and  meets  the  demand  for  a 
variety  of  colors  in  painting  iron  and  steel. 

Illustrated  literature  and  films  of  the  various 
shades  will  be  sent  to  Architects  and  Structural 
Engineers  upon   request. 


THE  SUERMUlLLIAMS  CO. 

OF  CANADA,  LIMITED 

Head  Office        -        -        -  MONTREAL 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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DOMINION 

Sand  Settling 
Tank 

Stands  Supreme 


Really 
Automatic 


THE  excellent  mechanical  con 
veyor  type  of  Settling  Tank 
requires  very  little  power, 
works  definitely  and  mechan 
ically  without  attention,  and  drains 
the  sand  as  free  from  water  as  desired. 
It  produces  cleaner  sand,  because  the 
conveyor  constantly  agitates  the  dirty 
water  in  the  tank.  This  keep  the  dirt 
in  suspension  until  it  is  carried  over 
the  spillway. 

It   is    really    automatic.      It    doesn't 
overflow,  and  there  is  no  trouble  with 


water  leakage  at  the  bin,  and  no 
necessity  for  excessive  patching  of 
cars  to  stop  leakage  when  loading. 
The  sand  is  loaded  free  from  dirt. 

Installing  a  second  tank  for  finer 
sizes  provides  for  almost  any  grade 
when  various  sizes  of  sand  are  re- 
quired. Our  adjustable  spillway  gate 
goes  on  the  primary  tank.  It  can  be 
adjusted,  while  the  plant  is  in  motion, 
to  give  any  degree  of  fine  or  coarse 
sand  at  the  second  tank. 


For  complete  information  and  quotations,  write 

1  he   Dominion    Road    Machinery   Company 

LIMITED 

Goderich,  Ontario 


ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxoxxxxxxoxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx-.o 


Men  of  influence  consult  Journal  advertising. 
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BUILD    WITH 

oral 

teel 


Steel  Work  Erected 


in 


ONE  MONTH 


Record  tfor  Ten-Storey 
Building 


THE  Medical  Arts  Building 
is  one  of  the  most  recent 
buildings  constructed  in 
Montreal.  Its  framework 
is  structural  steel,  which  was 
erected  in  the  remarkably  short 
time  of  one  month,  constituting 
a  record  for  ten-storey  buildings. 

The  building,  which  is  80x150 
feet,  is  located  at  the  corner  of 
Guy  and  Sherbrooke  Streets.  It 
will  be  used  as  an  office  building 
for  the  medical  profession. 


Issued  by  the 
Structural  Steel  Association 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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TupnmlEievator®mruw 


HEAD  OFFICB  £  VOUKS  MONTPEAl  HttANCH 

John  si    TOUONTO  202    Mappin  HulldinJ. 


TURNBULL    A.   C.    ELEVATORS 

Until  very  recently  alternating  current  elevators  could  not  be  safely 
operated  at  a  speed  over  250  feet  per  minute. 

This  was  due  to  the  difficulty  of  stopping  the  elevator  at  higher  speeds 
under  all  conditions  of  load. 

With  Turnbull  Two  speed  A.  C.  Motors  and  Controls  the  operator  can 
reduce  the  car  speed  to  one  third  of  running  speed  and  thus  make  accurate 
and  smooth  stops  even  with  speeds  of  350  or  400  feet  per  minute. 

Above  is  shown  our  A.  C.  single  wrap  Traction  Elevator  Gearing  with 
Two  speed  Motor  and  magnet  Brakes. 

Jfie 

TdknbullBevator(Im^ny 

Limited 

HEAD  OFFICE  &  WORKS .  MONTREAL  RRANCH 

John  st ,  TORONTO.  202  Mappin  Building. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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A  new  Canadian  factory 

to  supply  your  electrical  needs 


This  modern  Canadian  factory 
is  equipped  with  every  modern 
facility  for  the  manufacture  of 
the  latest  improved  designs  of 
High  Tension  Porcelain  Insulators. 
Manned  by  skilled,  experienced 
labor  and  using  the  most  ad- 
vanced processes,  this  plant  is  now 


producing  insulators  in  quantity. 
If  is  also  planned,  so  far  as  pos- 
sible, to  manufacture  in  this  plant 
other  O-B  products  such  as  Trolley 
Material  and  Rail  Bonds  for  Elec- 
tric Railways  and  Mines,  Electric 
Railway  Car  Equipment  and  Steam 
Road  Electrification  Materials. 


Dominion 
Insulator 
&  Mfg.  Co. 

Limited 

I  Manufacturing    Ohio    Brass  1 
Company  Products  in  Canada  J 


Every  advertisement  is  a  message  to  you. 
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Type   E   Stokers 


ARE     ESTABLISHING     RECORDS     FOR 
SUCCESSFUL    OPERATION 


Burn  Low  Grade  Coals 

Easy  to  install 

Economical  in  Operation 

Capable  of  High  Capacity 

Simple  to  Operate 

Let  us  give  you  detailed  information 

COMBUSTION  ENGINEERING  CORPORATION 


A.  J.  T.  Taylor,  President 
VANCOUVER 


LIMITED 

MAIN  OFFICE:    TORONTO 
MONTREAL 


John  T.  Farmer,  Chief  Engineer 


WINNIPEG 


Every  advertiser  is  worthy  of  your  support. 
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REFLECTOR  OR  LIGHT- 
ING  FIXTURES  ARE 
DESIGNED  FOR  EVERY 
INDUSTRIAL  LIGHTING 
REQUIREMENT. 

—ELLIPTICAL  ANGLE 

—BOWL 

—FLAT  CONE 

— R.L.M    DOME  STANDARD 

—FLUTED  BOWL,  ETC. 


INDUSTRIAL 
REFLECTORS 


BENJAMIN  Industrial  Lighting 
is  successfully  serving  the  fore- 
most industrial  Institutions — 
men  work  better,  faster  and  more 
profitably  when  they  work  in  the 
safety  insuring  rays  of  Benjamin 
Industrial  Lighting. 

Consult  your  own  engineer,  con- 
tractor or  architect.  The  experience 
and  guidance  of  our  own  illumina- 
ting engineers  are  at  their  disposal — 
their  counsel  implies  no  obligation. 
There  is  a  Benjamin  Reflector  or 
lighting  fixture  for  every  industrial 
lighting  requirement. 

We  have  prepared  instructive  and 
interesting  literature  on  the  subject 
of  perfect  illumination  which  we  will 
gladly  forward  on  request. 


Benjamin  Electric  Mfg  Co.,  Limited 


MONTREAL 


TORONTO 


WINNIPEG 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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DO    IT    BETTER    WITH    LINK-BELT    LABOR- AIDING    MACHINERY 


LINK-BELT  PRODUCTS 
INCLUDE : 

Elevating  and  Convey- 
ing Machinery, 

Locomotive  Cranes, 

Crawler  Cranes, 

Portable  Loaders, 

Belt  Conveyors, 

Car  Unloaders, 

Screens, 

Sand  and  Gravel 
Washing  Plants, 

Transmission 
Machinery, 

Chains, 

Wheels, 

Buckets, 

World's  largest  makers 
of  Conveying  and 
Power  Transmission 
Chains. 

CATALOGS  on  REQUEST 


MAKE  your  labor  more  productive — increase  the 
efficiency  of  your  men  by  using  Link-Belt 
material  handling  machinery. 

The  Link-Belt  Crawler  Crane,  illustrated,  "the 
machine  that  gives  locomotive  crane  service  where 
there  are  no  tracks"  has  no  superior  for  road  work, 
excavating  and  material  handling.  It  is  an  all- 
purpose  crane,  operated  by  one  man.  Lays  its  own 
bed  in  soft  ground  and  readily  climbs  over  rough 
places  like  a  war-time  tank.  Write  for  specifications, 
catalog,  etc.  Also  send  for  book  No.  370,  showing 
the  standard  line  of  Link- Belt  Locomotive  Cranes, 
and  books  on  any  other  Link-Belt  products  in 
which  you  are  interested. 


CANADIAN      LINK-BELT     COMPANY.      LIMITED 
TORONTO— Wellington  and  Peter  Streets  MONTREAL— 10  Gauvin  Lane 


r~3  II      l"=t*3 
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Open  a  Savings  Account  with  Us 


COMPARATIVE 
STATEMENT 

Showing  labor  and  material  laying 

Interlocking  Tile 
and  Brick 


INTERLOCKING  TILE- 

Bricklayers 2 

Laborers 2 

Total  time  laying 2  Hours  45  Minutes. 

Total  barrows  mortar 6 


BRICK    Toronto  Stock)— 

Bricklayers 2 

Laborers- 2 

Total  rme  laying 4    Hours  30  Minutes 

Total  barrows  of  mortar 12 


Size  of  both  panels  shown;  length  15';  height  9'  4";  1'  each  end  at  corners;  1  drxr  3  wide  open  all  way  up;  1  window  3'  wide  7'  high. 

Estimated  Saving  Using  Interlocking  Tile 

Number  square  feet  wall 104 

Laying  Brick— Labor  per  square  foot  wall 13c 

Laying  Tile— Labor  per  square  foot  wall 079c 

Mortar  Brick — Cost  per  square  foot  wall 011c 

Mortar  Tile — Cost  per  square  foot  wall 005c 

Saving  Labor  Interlocking  Tile  over  brick 054    Sq.  Ft.  or  41% 

Saving  Motar  Interlocking  Tile  over  brick 005   Sq.  Ft.  or  50% 

Bricklayers  estimated  @ 1 .00  per  hour. 

Helpers  "         @ 50    " 

Cost  Mortar      "         @ 15.00  Cu.  Yd. 

Even  half  this  saving  would  be  plenty. 
We  the  undersigned  hereby  certify  that  the  above  is  a  true  and  correct  statement 


>-{vHV?nrvL 


Witness 

208BloorSt   W..  Toronto. 


Witness 

94  Oakcrest  Ave.,  Toronto. 


±  layer 

03  Euclid  Ave 
Toronto 


Bricklayer 

albot  St..  Brant  ford,  Out. 


INTERLOCKING    TILE    COMPANY,    LIMITED 


Excelsior  Life  Building 


32  Toronto  Street 


TORONTO,  ONTARIO 


Advertisers  appreciate  the  engineer's  purchasing  powt  r. 
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Twenty  years    Without  an      t      Typical    Foster    Superheater 


equal  and  now  in  use   in 
over  4,000,000  HP  of 

Stationary  Boilers 


for  use  in  vertically   baffled 

Horizontal 

Water  tube  Boilers. 


FOSTER 

SUPERHEATERS 


Topical 


I 


A  short 

uncovered 

portion  at 

each  end   of 

the  tube 

permits  the 

ends  to  be 

inserted  and 

expanded 

into    the 

connecting 

headers 


Note  the  Inner  Core  Tube  with  Spacer  Pieces 

This  holds  the  Inner  Tube  Central  and  provides  an  Annular  Space  through  which 'the1  steam 
Flows.  By  this  means  the  heat  reaches  every  part  of  the  flowing  steam  by  travelling  a  ^shorter 
distance  than  if  it  had  to  reach  the  centre  of  the  Tube.  This  cut  also  shows  the  Cast  Iron 
Spools  or  Extended  Surface  which  protects  the  Outer  Surface  of  the  Steel  Tuba  from"  the 
corroding  effect  of  the  Gasses  of  Combustion  and  from  burning  tubes  during  jstarting  or 
stand  by  periods. 

These  Superheaters  do  not  require  Flooding  at  any  Time. 

Foster  Superheaters  have  been  installed  in  over  4,000,000  hp.  of  Stationary  Boilers  and  in  Marine  Boilers  of  ships 
aggregating  over  4,000,000  tons. 

In  Stationary  Plants  the  use  of  Superheated  Steam  shows  savings,  In  fuel  alone,  which  range  between  5%  and  30%. 
In  Marine  installations  there  are  two  distinct  Types  of  Superheaters.  1st  The  Waste  Heat  Type  which  comprises  a  bank 
of  Foster  Klements— as  shown  in  cut— placed  in  the  Path  of  the  Hot  Gasses  after  they  leave  the  boiler  and  are  on  the 
way  to  the  stack.  Waste  Heat  only  is  used  in  these  Superheaters  and  with  70°  of  Superheat  we  find  a  saving  of  over  10% 
In  fuel  is  obtained.  2nd  The  Flue  Type  which  comprises  a  bank  of  bare  tubes  which  are  inserted  in  large  tubes  in 
Scotch  Marine  Boilers.  This  Type  is  similar  to  Locomotive  Type.  With  290°F.  Superheat  the  Flue  Type  gives  a  saving 
In  fuel  of  about  14%.  In  Locomotive  practice  fuel  savings  of  25%  are  obtained  regularly.  Further  examples  of  Actual 
Savings-Horizontal  Return  Tubular  Boiler— 207°  Superheat— Fuel  Saving  22%  to  25%.  Scotch  Marine  Boiler,  Tug 
Service,  Superheat  5(1°  Fuel  Saving  14/,',  85°  Saving  of  20H%. 

CANADIAN  REPRESENTATIVES 

The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONCTON,        MONTREAL,       TORONTO,        NORTH  BAY,        WINNIPEG,        VANCOUVER. 
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T  II  E    ENGINEERING    JOURNAL 


April,  1923 


Have  You  Sold  Your  Birthright 
for  a  Mess  of  Pottage  ? 


PfcE  honest  with  yourself  this  once,  are 
you  as  an  engineer  upholding  the 
traditions  of  your  profession  ?  Arc  you 
taking  the  lead,  are  you  licking  the  big 
problems,  are  you  the  directing,  driving 
force  in  your  organization  ? 

Are  you  jumping  into  the  gap  on 
the  field  of  industrial  competition  to- 
day —  as  is  your  traditional  right  ? 

Or  are  you  down  in  the  trench  of 
the  drafting  room,  or  the  power  plant, 
taking  orders  from  above  ?     Which  ? 

Have    you     sold 
dominant    place     in 
apparent     certainty 
$3,000.    or    $4,000., 
job  pays  ? 

You  may  have  given  some  thought 
to  this  before  but  whether  you  have 
thought  about  it  or  not  — ■  now  is  the 
time  to  act. 

Never  before  has  there  been  such  a 
demand  for  industrial  leadership  as 
there  is  to-day.  300,000  plants  in  the 
country  want  men  who  can  operate 
them  at  a  profit  in  the  face  of  com- 
petition. 

You  as  an  engineer  have  a  definite 
knowledge  of  the  mechanics  of  industry 
but  that  is  not  in  itself  enough.  Add 
to  it  a  basic  understanding  of  the  other 
factors,     men.     methods     and     materials 


your     right     to     a 

industry    for    the 

of     the     miserable 

which    the    trench 


which  complete  the  perspective  of  the 
modern  industrial  manager,  and  get 
the  benefit  of  what  has  already  been 
established  in  the  way  of  successful 
principle  and  practice. 

Then  and  only  then,  will  you  be 
able  to  go  out  and  take  that  which  is 
rightfully  yours.  Will  you  do  it,  or 
will  you  permit  the  industrial  world  to 
call  you  a  professional  failure  ? 

The  Industrial  Extension  Institute 
was  founded  five  years  ago  to  help 
men  like  you.  It  offers  to  you  the 
only  complete  Course  in  Industrial 
Management  prepared  by  one  hundred 
men  who  are  recognized  specialists  in 
the  industrial  field.  Each  one  of  these 
men  has  contributed  the  essence  of  his 
own  practical  experience,  and  the 
Institute  has  co-ordinated  all  of  it  into 
an  organized  Course  of  home  reading 
and  study.  The  Course  consists  of  text 
books  —  lectures  —  talks  —  and  typical 
industrial  problems  which  afford  you 
the  opportunity  of  getting  actual 
management  experience. 

There  is  also  included  a  Consulting 
service  which  adds  flexibility  to  the 
course  and  gives  you  direct  help  in 
solving  those  problems  which  you  meet 
in  the  course  of  your  daily  work. 

The  Factor}-  Management  Course  and 
Service  gives  to  you  the  big  opportunity 
to  make  good  in  a  big  way 


Write  today  for  our  booklet 

'Thinking  Beyond  Your  Job' 

Use    This    Coupon 

The   Only   Complete  Course  In 
Industrial    Management 


Industrial    Extension   Institute 

11-17  East  45th  Street 
NEW   YORK  CITY  ;  T pi 

Send     me     "ThinkinR  Beyond  Your       "^•"-'J 
Job"  without  obligations. 

Name. 

Home  Address 

City   jnil    State      

Position    

Company 

E.  J.  April  1923. 
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The  Design  and  Economics  of  City  Refuse  Destructors 
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The  subject  of  garbage  and  refuse  disposal  is  a  very 
live  one  in  many  cities  to-day.  During  the  war  and  the 
succeeding  years  of  high  construction  costs  there  was 
only  a  comparatively  small  amount  of  new  work  done, 
and  many  plans  contemplated  were  left  over  or  only 
partly  carried  out.  Now  that  building  conditions  have 
improved  and  the  need  for  development  has  become  more 
acute  with  increasing  population  and  inadequacy  of 
existing  systems,  municipalities  are  investigating  the 
different  methods  in  use  to  find  out  what  would  be  the 
best  to  adopt  for  their  particular  requirements. 

The  primary  object  is  one  of  sanitation, —  the  quick 
disposal  without  nuisance  of  all  refuse  as  collected.  At 
the  same  time  consideration  must  be  Riven  to  the  location 
of  the  disposal  site  in  relation  to  the  cost  of  collection 
and  haul,  and  also,  in  the  case  of  the  larger  cities,  to 
possible  revenue  to  be  derived  from  the  disposal. 

General  Classes  of  Refuse  and  Waste 

Refuse  or  wastes  collected  by  municipal  service  are 
commonly  classified  under  three  headings:  —  Garbage,  — 
comprising  organic  or  putrescible  matter  from  kitchens, 
hotels,  restaurants,  markets  and  stores.  Rubbish,  — 
comprising  general  non-putrescible  matter,  partly  com- 
bustible and  partly  incombustible:  such  as  paper,  wood, 
glass,  crockery,  metals,  rags,  leather,  and  other  household 
wastes  in  addition  to  certain  trade  wastes.  Ashes, — 
from  household  furnaces  and  from  heating  boilers  in 
buildings  and  stores;  power  plants  usually  disposing  of 
their  ashes  separately.  In  addition  there  are  street 
Bweepings  which  may  be,  but  usually  are  not,  disposed 
of  through  the  same  channels. 


The  quantity  and  composition  of  the  different 
classes  of  refuse  will,  of  course,  vary  to  a  considerable 
extent  in  different  localities  and  at  different  seasons,  but 
the  following  table  gives  an  approximate  average  produc- 
tion per  day  per  thousand  of  population,  for  the  extreme 
summer  and  winter  conditions,  which  might  be  expected 
in  a  large  Canadian  city. 

August  February 

Garbage 1,000  pounds  400  pounds 

Rubbish 600  pounds  400  pounds 

Ash 200  pounds  4,000  pounds 

Self-supporting  Methods  of  Disposal 

Of  the  various  methods  of  disposal  which  give 
opportunity  for  a  revenue  to  offset  the  cost  of  disposal, 
the    two    usually   considered    for    a    large    city    are:- 

(a)  Treating  the  garbage  alone  by  a  reduction  process, 
whereby  the  fats  and  grease  are  extracted  and  the  residue 
—  termed  tankage  —  utilized  as  a  base  for  fertilizers. 

(b)  Destruction  by  burning  in  furnaces,  and  utilization 
of  the  heat  generated  by  the  combustion  to  produce 
steam  in  boilers. 

The  reduction  process  is  in  use  almost  solely  in  the 
United  States  where  it  is  economically  possible  by  reason 
of  the  greater  wastes  of  food  material  there  than  in 
European  countries.  It  is  not  within  the  scope  of  this 
paper  to  deal  with  this  process,  but  it  may  be  mentioned 
that  approximately  40  pounds  to  60  pounds  of  grease 
and  160  pounds  to  200  pounds  of  tankage  are  recovered 
per  ton  of  garbage;  the  grease  being  sold  to  packers  or 
soap  manufacturers,  and  the  tankage,  which  contains 
about  2^2  per  cent  nitrogen  as  ammonia,  1  per  cent  bone, 
and  1  per  cent  potash,  to  fertilizer  mixing  companies. 
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The  market  for  these  materials  is  very  uncertain;  high 
prices  were  obtained  during  the  years  L918,  L919,  and 
L920,  when  grease  reached  11  cents  per  pound,  but 
to-day  the  price  has  dropped  to  around  '1  to   I  cents 

per  pound. 

As  regards  the  second  method  of  disposal, 
furnaces  in  which  garbage  and  refuse  are  burned  can  be 
classed  as  of  two  general  types:  (a)  Those  in  which  the 
temperature  is  generally  below  1,200  den.,  and  which 
are  technically  known  as  incinerators  or  crematories;  and 
(b),  those  in  which  a  temperature  of  over  1,200  deg.  is 
maintained,  technically  termed  destructor-. 

The  low  temperature  incinerators  were  developed 
chiefly  in  America  and  for  that  reason  are  often  referred 
to  as  the  American  type.  They  were  designed  presum- 
ably to  destroy  the  refuse  in  the  cheapest  way  and  do  not 
employ  any  forced  draft  or  special  means  for  maintaining 
a  high  temperature. 

There  have  been  hundreds  of  different  types  of 
incinerators  built,  from  the  crude  stew  pots,  giving  off 
odorous  fumes  freely,  such  as  are  still  used  in  many 
of  the  small  towns  in  the  United  States  and  Canada, 
to  the  more  elaborate  designs  in  which  the  volatile  gases, 
distilled  off  from  the  slowly  drying  and  burning  mass 
in  the  furnace,  are  passed  over  coal  fires  with  the  idea 
of  oxidizing  them;  or  again  in  others  where  the  garbage 
is  spread,  dried  and  burned  on  the  perforated  top  of  a 
flue  from  a  separate  fuel  grate.  While  such  furnaces 
may  serve  the  purpose  for  a  small  community  where  the 
short  collections  hauls  allow  them  to  be  set  sufficiently 
far  distant  to  avoid  nuisance,  they  cannot  be  considered 
for  larger  cities. 

The  English  Destructor 

In  England  and  the  older  countries,  where  the 
population  is  more  congested,  the  attention  of  engineers 
has  for  a  long  time  been  directed  to  the  design  of  furnaces 
in  which  combined  household  wastes  could  be  destroyed 
in  a  sanitary  way  without  creating  a  nuisance  to  the  im- 
mediate neighbourhood,  and  further,  to  utilize  the  heat 
generated  by  the  burning  refuse  to  produce  steam  for 
power  purposes.  In  this  way  furnaces  were  developed 
through  various  forms  until,  about  twenty  years  ago, 
the  design  of  a  continuous  series  of  grates  in  one  furnace 
communicating  with  a  common  combustion  chamber  was 
adopted,  as  shown  roughly  in  figure  No.  1,  and  this- has 
become  universally  known  as  the  English  destructor. 

In  this  design  the  refuse  is  fed  alternately  on  to  the 
different  grates,  which  may  have  drying  and  burning 
sections,  (the  garbage  being  raked  over  from  one  to  the 
other  as  needed),  or  burning  sections  alone,  depending 
upon  the  class  of  refuse  to  be  destroyed.     There  are 
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Figure  No.  1. 
English  Continuous  Grate  Destructor. 


always  then  two  or  more  actively  burning  bed-  from 
which  the  ho!  products  of  combustion  will  mix  with  the 
distilled  gases  from  the  freshly  fired  charges,  and  render 
oxidization  complete  in  the  combustion  chamber  before 
passing  to  the  chimney  or  boiler.  Improvements  in 
details  have  been  made  from  time  to  time,  with  special 
features  by  different  makers,  but  the  general  principle  of 
combustion  ha-  been  retained,  and  that  it  has  proved 
successful  for  the  purpose  intended  i-  evidenced  by  the 
fact  that  it  is  a  common  sight  to  see  destructor  plant- 
in  the  middle  of  residential  districts  next  to  city  hall-, 
schools,  or  other  public  buildin 

Apart  from  a  few  special  designs  in  Germany,  this 
form  of  destructor  has  been  used  generally  throughout 
France  and  other  European  countries,  and  in  nearly  all 
cases  electric  power  i-  developed  from  the  operation. 
It  was  thought  for  some  time  in  the  United  States  that 
such  a  design  of  furnace  would  not  be  suitable  for  the 
special  conditions  existing  in  that  country,  and  many 
different  designs  have  been  tried  out,  yet  it  is  worthy  of 
note  that  the  large  majority  of  modern  installations,  both 
in  the  United  States  and  Canada,  have  been  based  on 
this  same  English  design. 

Properties  of  Refuse  Ingredients 

The  peculiar  nature  of  the  material  to  be  disposed  of 
calls  for  a  furnace  design  and  treatment  different  to  those 
employed  for  burning  other  wet  refuse  such  as  bark, 
bagasse,  etc.  Disregard  or  ignorance  of  these  special 
requirements  has  been  the  cause  of  many  of  the  incinerator 
failures  and  has  led  to  the  impression  held  by  many  that 
it  is  doubtful  whether  city  refuse  can  be  burned  without 
producing  offensive  odors. 

.    Garbage 

Garbage  is  the  most  troublesome  component  to  burn, 
due  not  only  to  the  high  moisture  content,  but  also  to 
the  fact  that  this  moisture  is  largely  contained  within  the 
cellular  structure  of  the  material  and  is  not  as  easily 
dealt  with  as  in  the  case  of  superficial  moisture.  Sixty-six 
per  cent  moisture  content  means  that  for  every  pound 
of  dry  garbage  burned,  two  pounds  of  water  must  be 
evaporated  and  raised  to  the  temperature  of  the  furnace 
gases.  This  makes  it  impossible  to  maintain  a  sufficiently 
high  furnace  temperature  when  garbage  is  burned  alone 
on  an  ordinary  grate,  (if  it  will  burn*,  to  ignite  the  com- 
bustible matter,  with  the  result  that  the  process  becomes 
one  of  destructive  distillation  with  the  emission  of  the 
objectionably  smelling  volatiles.  The  theoretical  ignition 
temperature  of  these  volatile  gases  is  about  1,200  deg., 
and,  in  actual  practice,  a  higher  temperature  than  this. 
preferably  1,400  deg.  to  2,000  deg..  should  be  maintained 
to  ensure  complete  combustion. 

Complicated  reactions  take  place  when  garbage  is  in 
the  process  of  decay  or  putrefaction,  and  a  quantity  of 
different  gases  are  given  off  at  comparatively  low  tem- 
peratures. Where  garbage  is  mixed  with  a  sufficient 
proportion  of  combust  ible  rubbish  or  coal  ash  to  furnish 
the  heat  required  to  evaporate  the  moisture  from  the 
garbage  and  maintain  a  high  temperature,  the  particular 
characteristics  of  these  reactions  and  volatiles  may  not 
be  of  practical  importance,  but  it  has  been  recognized 
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that  they  can  be  made  use  of  in  southern  and  semi-tropical 
countries  where  large  amounts  of  fruit  wastes  and  similar 
matter  are  destroyed  without  the  same  admixture  of 
combustible  waste.  In  South  America  a  method  has 
been  developed  of  utilizing  the  combustible  volatiles 
given  off  from  refuse  while  in  a  heated  storage  chamber 
to  provide  the  additional  heat  necessary  to  cause  com- 
bustion of  refuse  on  the  furnace  grate,  so  that  no  auxiliary 
fuel  is  needed.     This  is  an  extremely  interesting  process. 

Rubbish 

Rubbish  will  vary  widely  in  composition  at  different 
seasons  and  places.  In  the  winter  there  will  be  a  larger 
proportion  of  incombustible  matter,  both  because  of  the 
greater  amount  of  canned  goods  consumed,  and  also 
because  the  wood  and  easily  burned  material  will  be 
burned  in  the  house  heating  furnaces.  There  is  no 
difficulty  in  burning  the  usual  rubbish  agregate  collected, 
and,  in  this  country,  the  amount  is  generally  sufficient  to 
supplv  the  extra  heat  required  for  burning  the  garbage 
when  "rubbish  and  garbage  are  mixed  together. 

The  higher  proportion  of  combustible  rubbish  in  the 
summer  compensates  in  some  degree  for  the  greater 
amount  of  green  garbage  at  such  times,  but  August  and 
September  are  still  the  most  troublesome  months  for 
incinerators  and  destructors  of  the  usual  type. 

Approximately  30  per  cent  of  the  rubbish  as  collected 
has  a  marketable  value  and  in  some  places,  notably 
Buffalo,  complete  sorting  has  been  carried  out  for  many 
vears  and  a  considerable  revenue  derived  therefrom. 
When  rubbish  is  to  be  burned,  the  sorting  out  of  many 
of  the  incombustible  materials  is  of  considerable  benefit 
also,  because  of  the  trouble  caused  by  them  in  clinkering 
the  fuel  bed. 

Ashes 

Household  ashes  in  this  section  of  the  country  where 
American  anthracite  is  used  as  fuel  for  heating,  differ 
considerably  both  in  quantity  and  general  characteristics 
from  the  ashes  from  bituminous  or  semi-bituminous  coals 
as  used  in  England  and  Europe.  The  ashes  here  are 
made  up  of  unburned  particles  of  coal  which  have  sifted 
through  the  grate,  often  in  the  original  state,  mixed 
with  bone,  slate,  stone  and  a  large  proportion  of  very 
fine  ash,  whereas  those  from  European  household  fuels 
comprise  coke,  clinker,  and  a  smaller  proportion  of  dust. 

The  fine  particles  of  the  anthracite  ashes  form  a  dense 
blanket  on  the  destructor  furnace  grate  obstructing  the 
passage  of  air  for  combustion.  For  this  reason,  and 
because  the  actual  weight  of  such  ashes  is  not  greatly 
reduced  after  passing  through  the  furnace,  many  munic- 
ipalities consider  the  fuel  value  is  more  than  offset  by 
the  cost  of  double  handling  and  the  trouble  caused,  and 
prefer  to  cart  the  ashes  direct  for  fill. 

The  percentage  of  residue,  from  American  anthracite 
coal  used  for  household  purposes  is  often  25  per  cent  and 
over,  especially  at  the  present  time,  while  that  from 
Kn^lish  coals  would  be  10  per  cent  or  less.  Those  who 
haw  been  burning  Welsh  anthracite  recently  will  appre- 
ciate this  difference.  Taking  25  per  cent  combustible  in 
each  ;i-h  residue,  which  is  a  conservative  figure,  means 
that  25  per  cent  of  25  per  cent,  or  6]  j  per  cent,  of  the 
combustible  in  American  anthracite  is  wasted  against 
per  cent  of  10  per  cent,  or  2'  ■>  per  cent,  of  the  com- 


bustible in  English  coals.  The  increased  waste,  then,  is 
considerable.  Screening  the  ashes  to  recover  the  larger 
and  more  combustible  material  has  been  done  to  a 
limited  extent,  but  for  a  large  city  a  more  complete 
process  of  separation  of  the  greater  part  of  the  com- 
bustible matter  from  the  ash  is  feasible  and  should  be 
considered. 

The  requirements  for  the  combustion  of  the  coal  ash 
residue  are  entirely  different  from  those  for  burning 
garbage  and  rubbish,  and  in  our  climate,  where  the  ash 
production  is  high  during  the  heating  season,  it  would, 
in  the  writer's  opinion,  be  the  proper  course  to  collect 
and  burn  the  ashes  in  separate  furnaces  designed  for  the 
purpose  where  the  heat  could  be  utilized  profitably. 

Destructor  Design 

It  has  been  proved  that  the  English  form  of 
destructor  will  successfully  consume  the  mixture  of 
garbage  and  rubbish  usually  collected  in  Canada,  without 
auxiliary  fuel  and  with  an  entire  absence  of  nuisance  in 
the  neighbourhood,  as  evidenced  by  the  plants  in 
operation  in  Westmount,  Toronto,  and  other  towns. 
At  the  same  time  there  seems  to  be  room  for  decided 
improvement  both  in  methods  of  feeding  and  burning 
the  material  in  order  to  reduce  the  amount  of  hand 
labour  now  required,  and  also  the  general  dusty  conditions 
of  operation. 

During  the  past  ten  years  there  has  been  a  great 
advance  both  in  the  design  of  furnaces  for  burning  primary 
fuels  and  factory  wastes,  and  also  in  automatic  stokers 
and  labour-saving  methods  of  boiler  plant  operation,  but 
there  does  not  appear  to  have  been  such  notable  advance 
in  this  respect  in  the  design  of  incinerator  and  destructor 
plants.  The  general  method  employed  is  to  feed  period- 
ically heavy  charges  of  refuse  on  to  each  grate  section, 
spreading  and  raking  it  over  by  hand  labour  to  assist 
the  combustion.  The  residue  from  successive .  charges 
builds  up  on  the  stationary  grates  under  the  burning 
mass,  often  as  a  hard  vitreous  clinker,  gradually  blocking 
the  air  for  combustion,  and  the  consequent  frequent 
cleaning  of  the  fires  and  removal  of  the  clinker  and  ash, 
is  an  arduous  hand  task.  In  fact,  generally  speaking, 
the  fires  are  cleaned  in  the  same  manner  as  a  coal  fired 
stationary  grate,  but  with  infinitely  worse  clinker 
conditions. 

When  ashes  are  mixed  with  the  garbage  and  the 
resulting  clinker  is  hard,  one  English  destructor  employs 
a  special  trough  grate  which,  besides  allowing  the  air 
for  combustion  to  be  introduced  at  the  sides  as  well  as 
the  bottom  of  each  fuel  bed  section,  also  moulds  the 
clinker  into  a  form  in  which  it  can  be  drawn  out  by 
mechanical  means  without  breaking.  Another  incin- 
erator has  been  built  with  a  disc  grate,  of  which  the  four 
quadrants  are  used  in  rotation  for  charging,  burning, 
clinker  cooling  and  clinker  removal. 

As  regards  feeding  in  the  refuse,  the  method  com- 
monly used  to-day  for  the  larger  furnaces  is  to  rake  the 
material  by  hand  from  a  storage  or  receiving  bin  into 
charging  chutes,  which  are  set  directly  over  the  closing 
door  of  the  furnace  mouth.  The  door  is  mechanically 
operated  from  the  firing  floor,  being  opened  to  allow  a 
fresh  charge  to  be  dropped  on  tin-  grate  when  the  fire 
is  in  a  condition  to  receive  it.     The  amount  of  each 
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Figure  No.  2. 
City  of  Rotterdam  Destructor  Plant. 

charge  is  usually  about  one  cubic  yard,  this  being  generally 
considered  to  be  the  most  economical  quantity  from  a 
labour  standpoint.  This  means  that  a  dense  wet  soggy 
mass  weighing  about  one-half  ton  is  dropped  periodically 
into  the  furnace.  The  doors  are  then  opened  and  the 
material  spread  by  hand  rakes,  allowing  an  inrush  of 
cold  air  to  still  further  cool  the  furnace.  In  the  light 
of  modern  developments,  this  method  appears  crude  to 
say  the  least,  and  it  is  not  to  be  wondered  at  that  the 
brickwork  needs  frequent  renewal.  It  is  the  writer's 
opinion  that  an  entirely  different  method  of  feeding  the 
green  refuse  and  removing  the  residue  might  be  adopted, 
and  that  future  developments  will  probably  be  towards 
improvements  in  this  respect. 

Some  destructor  plants,  notably  in  Europe,  deliver 
the  refuse  to  the  furnace  in  closed  containers  which  are 
carried  by  a  crane  from  the  receiving  point  and  either 
discharged  automatically  by  mechanism  which  opens  the 
bottom  of  the  containers  and  the  furnace  door  as  soon 
as  placed  in  position;  or  the  containers  are  set  over  the 
feed  doors  to  be  mechanically  discharged  as  required  by 
the  furnace  tender.  An  example  of  this  is  illustrated  in 
figure  No.  2,  which  shows  a  cross-section  of  the  Rotterdam 
plant  of  400  tons  per  day  capacity,  and  it  will  be  seen 
that  with  such  a  system  the  exposure  of  the  refuse  with 
its  attendant  mess  and  smell  is  entirely  absent.  The 
illustration  also  shows  the  method  of  drawing  out  the 
clinker  from  the  trough  grates  on  to  cradles  which  are 
carried  away  by  a  crane  to  the  clinker  house.  Boilers 
are  installed  in  connection  with  this  plant  and  steam 
generated  at  160  pounds  pressure  for  a  turbo-generator 
station.  The  St.  Ouen  destructor  plant  in  Paris  is  of 
similar  type. 

Some  cities  go  so  far  as  to  furnish  the  householders 
with  refuse  receptacles  of  a  uniform  size  which  are  collect- 
ed in  special  trucks  and  the  contents  discharged  direct 
into  the  destructor  furnaces  without  exposure  at  any 
time  to  the  atmosphere.  The  cans  are  then  cleaned  by 
steam  and  returned.     Such  a  service  would  be  generally 


very  costly  and  could  seldom  be  adopted,  but  it  shows 

what  high  standards  of  sanitation  have  been  reached. 
On  this  continent  no  such  elaborate  methods  have  been 
used,  and  in  only  a  fi  ha-  any  attempt  been  made 

to  utilize  or  to  derive  revenue  from  destruction  of  the 
refuse. 

Canadian  Plants 

Through   the   courtesy   of   Geo.    B.    Wilson,    si 
commissioner,    of    Toronto,    the    following    information 

ding  the  200-ton  de-tructor  in-tailed  in  that  city 
in  1917,  is  given.  This  i-  an  English  de-iructor  of  the 
Sterling  type,  having  the  same  general  principles  of 
design  as  ihose  previously  described. 

The  location  is  close  to  a  group  of  residences,  and 
1,800  feet  from  a  large  hospital,  and  it  is  stated  that 
there  have  not  been  any  complaints  regarding  nuisance, 
while  the  surrounding  property  has  actually  increased  in 
value.  Mixed  garbage  and  combustible  rubbish  are 
burned,  the  general  incombustible  rubbish  collected,  as 
well  as  ashes,  not  being  delivered  to  the  plant.  The 
labour  cost  per  ton  of  garbage  consumed  is  given  as  87 
cents,  and  the  total  charges  $1.29  per  ton.  The  labour 
employed,  including  yard  men,  plant  tenders,  and  foremen 
amounts  to  1.4  man-hours  per  ton.  No  attempt  is  made 
to  utilize  the  waste  heat. 

Brief  reference  may  be  made  to  two  types  of  incinera- 
tors which  have  been  built  in  Canada,  and  which  possess 
features  of  interest.  One  of  these  is  at  Winnipeg,  designed 
by  the  former  city  engineer,  and  has  a  capacity  of  50  tons 
in  12  hours.  Figure  No.  3,  taken  from  the  patent  drawings, 
copies  of  which  were  kindly  furnished  by  Mr.  Brereton,  the 
present  city  engineer,  shows  a  plan  and  cross-section  of 
one  unit.  This  comprises  four  separate  furnace  cells  set 
back  to  back  in  pairs,  connected  through  a  common 
flue  to  a  combustion  chamber. 

Each  furnace  has  a  perforated  arch  on  which  the 
refuse  is  dumped  and  dried  before  being  raked  off  to 
the  main  grates.  Forced  draft  is  used,  the  air  being 
preheated  by  the  combustion  chamber  gases  and  passing 
through  a  duct  set  over  the  main  flue  on  its  way  to  the 
ash  pits.  About  40  tons  of  garbage,  mixed  with  a  small 
amount  of  rubbish,  but  no  ashes,  is  burned  during  the 
12-hour  daily  run,  the  labour  costs  for  one  foreman,  two 
firemen,  two  floor  men  and  two  labourers  being  approxim- 
ately 82.2  cents  per  ton. 

The  De  Carie  incinerator  of  which  one  is  installed  at 
Outremont,  employs  water  cooled  pipe  baskets  set  in  a 
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high  brick  furnace,  and  in  which  the  refuse  is  dried  before 
dropping  on  the  grate.  The  baskets  are  operated  hydraul- 
ically  from  the  firing  floor.  In  a  test  made  on  this 
incinerator  by  the  writer,  it  was  found  that  steam  could 
be  generated  from  the  water  in  these  baskets  in  quantity 
up  to  approximately  one-quarter  of  one  pound  of  steam 
per  pound  of  refuse  burned.  These  incinerators  are  of 
the  comparatively  low  temperature  type. 

Economics 

In  districts  served  with  hydro-electric  power,  there 
is  possibly  not  the  same  incentive  to  utilize  the  heat  from 
the  combustion  of  refuse  for  generating  electricity  as  in 
localities  using  steam-electric  power,  but  other  opportun- 
ities and  possibilities  should  not  be  overlooked  or  lightly 
considered.  Steam  is  required  in  every  large  town  for 
many  purposes,  not  only  in  factories  but,  particularly 
in  this  climate,  for  heating  buildings. 

A  modern  high  temperature  destructor  will  furnish 
sufficient  waste  heat  for  the  evaporation  of  from  one  to 
two  pounds  of  steam  per  pound  of  refuse  burned,  depend- 
ing upon  the  composition  of  the  materials,  in  addition 
to  any  preheating  of  air  required  for  the  furnace  operation. 
Taking  a  conservative  figure  of  1,750  pounds  of  steam,  or 
50  boiler  horse  power  per  ton  of  mixed  garbage  and 
rubbish  burned  per  hour,  as  available  for  actual  outside 
use,  then  a  200-ton  destructor  plant,  which  normally 
would  take  care  of  a  population  of  200,000,  equipped 
with  boilers  and  operating  16  hours  per  day,  as  is  common 
practice,  can  supply  over  20,000  pounds  of  steam  per 
hour  for  manufacturing  purposes,  or  say  1,000  engine 
horse  power. 

The  household  ashes  collected  from  a  district  con- 
taining the  same  population  can  be  utilized  to  generate 
up  to  70,000  pounds  of  steam  per  hour,  24  hours  per  day, 
throughout  the  heating  season,  depending  on  the  outside 
temperature.  In  other  words  there  would  be  sufficient 
fuel  to  operate  a  central  station  to  heat,  and  supply 
domestic  service  for  buildings  aggregating  over  10,000,000 
cubic  feet  volume.  To  appreciate  better  what  this  means 
it  may  be  mentioned  that  the  cubic  contents  of  the  entire 
group  of  buildings  of  McGill  University  are  approximately 
8,000,000  cubic  feet. 

Operating  Cost  and  Revenue  of  a  200- ton  Destructor 

The  following  figures  will  give  some  concrete  idea  of 
actual  costs  and  revenue  for  the  case  under  consideration. 
The  total  annual  cost  of  operating  a  200-ton  destructor 
alone,  consuming  50,000  tons  of  garbage  and  rubbish 
per  year  can  be  taken  as  about  $65,000.,  including  interest 
on  investment,  depreciation,  and  all  overhead  charges. 
If  boilers  were  installed  to  utilize  the  waste  heat,  the 
increased  annual  charges  would  be  approximately  $5,000. 
The  revenue  derived  from  the  sale  of  only  25  per  cent 
of  the  steam  produced,  at  75  cents  per  1,000  pounds 
would  be  $15,800.,  leaving  a  net  return  of  $10,800.  to 
help  pay  the  destructor  operating  costs.  With  a  higher 
load  factor,  the  revenue  would  be  correspondingly  increased. 

If  then  a  further  boiler  plant  were  installed  to  utilize 
the  combustible  in  the  ashes,  the  additional  annual  charges 
might  be  $50,000.,  including  extra  hauling  and  prelimin- 
ary treatment  of  the  ashes.  The  net  revenue  from  steam 
supplied  for  healing,  after  deducting  total  distribution 


charges,  would  amount  to  around  $150,000.  per  year, 
leaving  a  net  return  of  $100,000.,  or  more  than  sufficient 
alone  to  pay  the  whole  operating  costs  of  the  destructor 
plant.  The  treated  ash  fuel  is  not  limited  to  use  in  a 
central  steam  plant.  It  can  be  stored  or  it  can  be  market- 
ed, and  actually,  if  cleaned,  might  be  a  better  fuel  than 
that  from  which  it  originated. 

Because  some  cities  have  found  that  they  cannot 
profitably  burn  anthracite  coal  ashes  in  their  incinerators 
or  destructors,  mixed  with  refuse,  it  is  often  concluded 
that  there  is  no  way  of  profitably  utilizing  their  fuel 
value.  In  the  district  of  Montreal  there  is  thrown  away 
in  the  ashes  from  heating  furnaces  a  potential  fuel,  equi- 
valent to  over  50,000  tons  of  coal  during  each  heating 
season.  The  recovery  of  this  at  the  present  time  of 
coal  shortage  would  be  of  material  assistance,  apart  from 
its  marketable  value.  Many  other  uses  for  the  steam 
available  from  destructors  might  be  considered.  One 
interesting  purpose,  to  which  a  part  of  the  power  develop- 
ed from  a  plant  in  France  is  put,  is  to  charge  storage 
batteries  for  electric  collection  trucks. 

In  addition  to  actual  power  production  there  is  a 
considerable  revenue  to  be  derived  from  the  clinker  and 
also  from  the  marketable  wastes.  The  city  of  Buffalo 
has  shown  a  profit  over  cost  of  disposal  from  the  sale  of 
such  material  alone.  In  Great  Britain  and  Europe  it 
may  be  said  to  be  the  invariable  practice  to  utilize  the 
heat  from  the  destruction  of  mixed  refuse  and  usually 
to  show  a  profit  over  cost  of  destruction,  yet  here,  where 
we  have  opportunities  of  heat  recovery  far  in  excess 
of  those  prevailing  in  Europe,  and  probably  unequalled 
in  any  country  in  the  world,  due  to  our  climate  and 
conditions,  this  source  of  revenue  is  largely  disregarded. 
Westmount  is  one  of  the  few  cases  where  the  heat  is 
utilized,  and  although  this  is  a  small  plant,  burning 
usually  only  garbage  and  rubbish,  and  the  steam  is  used 
to  generate  electricity,  which  is  not  the  best  load  from  a 
revenue  standpoint  in  this  district,  yet  it  has  proved 
worth  while. 

A  plan  which  suggests  itself  as  a  possible  means  of 
obtaining  the  maximum  value  from  city  wastes  in  a 
large  city  on  this  continent  is  a  combination  of  reduction, 
and  destructor  plants  wherein  the  ashes  and  rubbish  — • 
after  sorting  out  marketable  incombustible  materials  — 
would  be  burned  to  generate  steam  for  the  reduction  of 
the  garbage,  but  considering  the  many  factors  entering 
into  such  a  scheme,  the  conditions  for  successful  applica- 
tion would  be  somewhat  exceptional. 

The  separate  collection  of  ashes,  which  is  advisable 
when  household  refuse  is  burned  in  districts  using  a 
considerable  quantity  of  American  anthracite  coal,  does 
not  involve  much  difficulty  or  extra  expense.  House- 
holders in  any  case  usually  place  ashes  in  a  different 
receptacle  to  that  used  for  kitchen  refuse,  and  the  addi- 
tional cost  of  cartage  is  more  than  made  up  by  the  short 
hauls  made  possible  by  a  centrally  located  destructor  and 
the  possible  surplus  revenue  from  the  operation  of  the 
plant. 

The  above  covers  only  a  few  features  of  destructor 
practice  and  design  which  call  for  particular  attention. 
but  it  is  hoped  that  it  may  suffice  to  show  the  importance 
of  this  subject  and  the  necessity  of  treating  a  plan  for 
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ivIum  disposal  as  something  more  than  the  mere  puri 
of  incinerators  or  destructors  based  on  the  lowest 
tinder  received,  or,  as  is  often  (lone,  on  the  success  of  a 
particular  design  in  another  city  where  the  condition 
may  be  entirely  different.  The  points  to  be  emphasized 
are:  (a)  A  modern  destructor  will  operate  without 
producing  any  odors  or  causing  nuisance,  (b)  For  this 
reason  it  can  be  placed  in  a  central  district  of  a  city, 


or  wherever  is  most  convenient  to  minimize  length  of 
collection  hauls  and  for  the  utilization  of  power,  c  The 
economic  possibilities  from  the  utilization  of  the  heat 
from  burning  garbage  and  rubbish,  and  more  particularly 
that  from  the  combustible  household  ashes,  provide 
opportunities  for  savings  and  revenue  which  call  for 
considerably  more  study  and  attention  than  is  usually 
given. 


The  Fuel  Situation  in  Canada 

A  review  of  Canada's  Fuel  Resources  with  various  suggested  Solutions  of  the  Fuel  Problem. 

B.  F.  Haanel,  M.E.I.C. 
Chief  Engineer,  Division  of  Fuels  and  Fuel  Testing,  Mines  Branch,  Department  of  Mines. 

Paper  read  before  the  Ottawa  Branch,  The  Engineering  Institute  of  Canada,  December  7th,  1922. 


The  fuel  resources  of  Canada  comprise  the  coals  of 
British  Columbia,  Alberta  and  Saskatchewan  in  the  west, 
the  coal  deposits  of  Nova  Scotia  and  New  Brunswick  in 
the  east,  the  large  areas  overlain  by  peat  in  all  parts  of 
the  Dominion,  the  oil  and  natural  gas  fields  of  Ontario, 
New  Brunswick  and  of  the  province  of  Alberta,  and  the 
standing  forests.  If  by  "fuel  resources"  is  meant  all 
sources  of  heat  and  energy  we  must  add  the  enormous 
potential  energy  represented  in  the  developed  and  un- 
developed water  powers  distributed  throughout,  the  entire 
Dominion.     The  total  sources  of  heat  energy  are  then:— 

(a)  solid   fuels, — coals  of  all   kinds,   peat  and  wood; 

(b)  natural  gas;  (c)  crude  oil,  and  (d)  water  powers. 
When  the  sum  total  of  the  heat  energy  represented  in 
these  four  classes  of  fuel  resources  is  considered  it  will 
be  seen  that  Canada  possesses  sufficient  energy  for  heat 
and  power  to  answer  her  requirements,  at  the  present 
rate  of  use,  for  an  indefinite  period  if  these  fuels  could  be 
used  and  distributed  where  required  economically.  So  far 
as  fuel  resources  irrespective  of  their  localities  are  con- 
cerned, this  country  does  not  appear  to  be  on  the  brink 
of  a  fuel  famine. 

Distribution  of  Canada's   Fuel  Resources 

If  now  we  examine  the  geographical  location  of  these 
resources  we  will  understand  why  people  are  discussing 
"Fuel  Problems".  Nature  unfortunately  placed  the 
enormous  coal  resources  of  this  country  in  the  extreme 
east  and  west,  and  apparently  passed  by  that  wide 
stretch  of  land  represented  by  the  provinces  of  Manitoba, 
Ontario  and  Quebec.  These  provinces,  according  to 
geological  explorations,  are  devoid  of  any  high  grade 
coal  bearing  formations  whatever,  and  possess  to  only  a 
very  small,  —  practically  negligible,  —  extent,  deposits 
of  the  lower  grade  lignitic  coals;  but  are  well  supplied 
with  numerous  deposits  of  peat  suitable  for  the  manu- 
facture of  fuel.  Nature,  therefore,  has  not  forgotten 
entirely  this  portion  of  Canada.  The  provinces  of 
Quebec  and  Ontario,  especially  Ontario,  are  further 
generously  supplied  with  wrater  powers. 

A  consideration  of  the  location  of  Canada's  coal 
resources  reveals  the  isolated  position  of  the  provinces 
of  Ontario  and  Quebec.  These  provinces  are  the  most 
thickly  populated,  and  Ontario  is  more  highly  industrial- 
ized than  any  of  the  others.  Her  position,  to  a  greater 
extent  than  that  of  Quebec,  as  regards  an  assured  supply 


of  fuels  suitable  for  industrial  and  domestic  purposes  is 
exceedingly  unfortunate,  and  one  which  may,  if  immediate 
measures  are  not  taken  to  ameliorate  the  situation, 
become  of  great  gravity. 

The  trend  of  the  civilization  of  to-day  makes  it 
imperative  that  any  country  which  desires  to  keep  pace 
with  the  intense  industrial  rivalry  of  the  nations  of  the 
world  or  even  economically  exi~-t.  must  have  energy  for 
both  heating  and  power  purposes  on  equal,  or  nearly 
equal,  terms  with  the  most  favoured.  This  will  readily 
be  understood  when  one  realizes  that  mechanical  power 
and  heat,  more  than  any  other  agencies,  are  the  back- 
bone of  our  civilization.  An  interruption  of  a  continuous 
supply  of  energy  for  power  and  heating  will  throw 
multitudes  out  of  work,  and,  if  of  continued  duration, 
make  life  itself,  in  this  northern  climate,  impossible. 
But  while  energy  is  of  absolute  necessity  to  the  industries, 
railways  and  commerce  of  a  country,  the  first  essential 
is  a  requisite  quantity  of  heat  energy  to  keep  the  homes 
of  Canada's  eight  millions  of  people  warm  during  eight 
months  of  the  year.  If  homes  cannot  be  heated,  in- 
dustries will  not  matter. 

Fuel  Situation  in  Western  and  Eastern  Canada 

The  western  and  eastern  provinces  of  Canada,  as 
stated  previously,  are  well  supplied  with  fuels  of  all 
kinds,  with  the  possible  exception  of  crude  oil,  and 
viewed  from  this  angle  they  are  not  worried  with  a 
fuel  problem.  However,  the  development  of  numerous 
new  mines  in  the  western  coal  fields  has  created  a  problem, 
viz:  that  concerned  with  the  marketing  of  the  full  output 
of  all  the  operating  mines.  This  unfortunate  condition 
can  only  be  corrected  by  reducing  the  number  of  operating 
mines  and  increasing  "the  output  of  a  few  of  the  most 
favourably  situated,  to  meet  the  demands  of  the  present 
market.  Nova  Scotia  on  the  other  hand  is  faced  with  an 
entirely  different  problem,  that  of  producing  a  sufficient 
quantity  of  coal  to  meet  present  day  and  future  require- 
ments. Thus  we  are  faced  with  these  peculiar  conditions, 
in  the  west  an  over  production  of  coals  of  all  kinds  suitable 
for  any  and  every  purpose,  for  which  a  market  cannot  be 
found,  and  in  the  east  a  real  difficulty  of  meeting  the 
requirements  of  a  market  which  might  readily  be  created 
on  account  of  difficult  and  expensive  mining  operations. 
This  adverse  situation  in  the  west  is  further  aggravated 
by  the  substitution  of  cheap  oil  for  purposes  for  which 


April,  1923 


THE    ENGINEERING    JOURNAL 


175 


British  Columbia  coals  were  formerly  used.  This  inroad 
made  by  American  oil  during  the  last  few  years  has 
produced  serious  results  and,  though  necessarily  of  only 
a  temporary  character,  may  eventually  succeed  in  serious- 
ly crippling  certain  of  the  British  Columbia  collieries. 
Patriotism,  however,  is  no  panacea  for  this  evil.  If  oil 
can  be  imported  into  Canada  at  a  price  which  permits 
it  to  be  used  as  a  fuel  at  a  lower  cost  per  heat  unit  than 
local  coal,  then  it  is  economically  right  to  import  and  use  it. 
In  fact  this  is  an  advantage  which  the  inhabitants  of  any 
country  cannot  afford  to  pass  by. 

The  question  may  now  be  asked  why  the  central 
provinces  of  Canada,  relatively  thickly  populated,  and 
highly  industrialized,  hence  requiring  large  amounts  of 
energy,  do  not  or  cannot  absorb  a  large  portion  of  the 
output  of  western  collieries,  thus  reducing  the  large 
quantity  of  coals  annually  imported  from  the  United 
States  and  at  the  same  time  placing  the  western  provinces 
in  a  more  prosperous  position.  This  question  has  been 
raised  by  several  of  the  interested  western  coal  operators, 
who  believe  that  it  is  economically  possible  to  put  their 
coals  in  Ontario  as  far  east  as  Toronto  and  Ottawa,  at  a 
price  which  will  permit  competition  on  a  cost  basis  with 
the  American  coals  now  imported.  The  one  obvious 
answer  is  prohibitive  freight  costs,  due  not  only  to  a  2,000- 
mile  haul,  but  also  to  the  impossibility  of  balancing 
freights.  Coal  cars  destined  from  western  coal  mines  to 
Ontario  would  of  necessity  have  to  return  empty.  This 
would,  consequently  involve  a  one-way  haul  which  is 
impracticable.  Even  if  the  existing  freight  rates  could 
be  cut  in  half,  it  is  quite  possible  that  western  coals 
could  not  compete  on  a  cost  basis,  with  American  coals. 
Western  coals,  however,  are  admirably  suited  for  domestic 
and  other  purposes,  and  certain  of  the  western  lignitic 
coals  would  constitute  a  most  excellent  substitute  for 
American  anthracite  were  it  not  for  the  high  cost  of 
haulage. 

Manitoba  is  rapidly  becoming  independent  of 
American  coal  through  the  increasing  use  of  Alberta 
coals  for  both  industrial  and  domestic  purposes,  hence 
for  this  province  it  may  safelv  be  said  that  no  fuel  problem 
exists.  The  same  may  be  said  of  Saskatchewan.  The 
principal  towns  and  cities  of  that  province  are  learning 
to  use  with  satisfactory  results  Alberta  and  British 
Columbia  coals.  So  far  as  a  supply  of  fuel  suitable  for 
domestic  and  industrial  purposes  is  concerned,  no  fuel 
problem  exists  in  that  province. 

Acute   Fuel  Area  --  Ontario  and  Quebec 

This  brings  us  now  to  the  provinces  of  Ontario  and 
Quebec  which  area  has  been  termed  the  "Acute  Fuel 
Area".  These  two  provinces  import  practically  all  the 
American  anthracite  coming  into  Canada  and  in  addition 
the  greater  portion  of  the  bituminous  coal  required  for 
industrial  and  railway  purposes.  Quebec  receives  a  part 
of  her  requirements  of  bituminous  coal  from  Nova  Scotia 
but  practically  the  entire  requirements  of  Ontario  are 
met  by  imports  from  the  United  Stati 

How  can  this  adverse  condition  be  improved?  The 
total  consumption  of  coal  in  Canada  for  all  purposes  is 
approximately  30,000,000  tons,  a  little  less  than  four 
tons  per  capita,  and  of  this  amount,  very  nearly  60  per 
cent  is  imported  from  the  United  States.  Anthracite 
coal,   the   annual   imports  of   which   amount   to  about 


5,000,000  tons,  constitutes  a  large  percentage  not  only 
of  the  total  coal  imported,  but  of  the  total  fuel  con- 
sumption of  Canada.  It  is  this  quantity  of  coal  with 
which  we  are  most  vitally  concerned,  since  it  is  used 
almost  entirely  for  heating  homes  and  in  some  instances 
public  buildings.  Can  a  reduction  be  made  in  the 
quantity  of  this  coal  it  is  necessary  to  import,  and  is 
there  a  possibility  of  eliminating  it  altogether  through  the 
substitution  of  other  fuels  or  other  forms  of  heat  energy  ? 

Impractical  Substitutes  for  Imported  Fuels 

Many  suggestions  have  been  offered  as  answers  to 
this  question,  but  many  of  them  are  impractical  or 
impossible.  Among  the  impractical  and  impossible  sug- 
gestions may  be  mentioned  the  substitution  of  western 
coals  for  the  anthracite  and  bituminous  coals  required 
for  domestic  heating  and  industrial  purposes,  the  sub- 
stitution of  fuel  oil  for  domestic  heating  and  finally  the 
use  of  hydro-electric  energy  for  domestic  heating.  Taking 
these  in  their  order,  an  attempt  will  be  made  to  show 
that  they  cannot  be  given  serious  consideration. 

Western  Coals 

Western  coals,  though  suitable  for  domestic  and 
industrial  purposes,  cannot  be  purchased  in  Ontario  and 
Quebec  at  points  much  further  east  than  Port  Arthur  on 
account  of  the  exceedingly  high  cost  of  haulage  from 
point  of  production  to  point  of  consumption.  Previously 
it  was  remarked  that  this  freight  rate  is  prohibitive,  no 
matter  what  efforts  the  railways  might  make  to  reduce 
the  rates  on  train  load  lots  to  the  lowest  possible  minimum. 
This,  it  must  be  understood,  is  not  a  reflection  on  the 
railways.  It  is  not  conceivable  that  railway  operation 
can  be  so  improved  as  to  make  possible  the  haulage  of 
coal  cars  over  a  distance  of  2,000  miles,  with  a  return 
journey  of  empty  cars,  at  a  cost  which  would  permit 
five — or  six-dollar  coal  at  the  point  of  production  to  be 
placed  in  the  consumers'  cellars  in  Toronto  and  Ottawa 
at  a  price  reasonably  near  that  which  bituminous  and 
anthracite  coal  can  now  be  delivered  to  consumers. 
In  the  case  of  bituminous  coal  the  proposition  is  mani- 
festly impossible.  The  special  freight  rates,  under  con- 
sideration by  certain  railways,  on  coal  shipped  from 
Alberta  mines,  is  in  the  vicinity  of  twelve  dollars  per 
ton  to  Toronto  and  Ottawa.  If  this  were  cut  in  two, 
would  it  then  be  possible  for  western  domestic  coals  to 
compete  with  anthracite  on  a  heat  unit  basis,  ignoring 
for  the  moment  the  impossibility  of  making  such  a 
reduction  ?  Even  under  such  favourable  conditions  it  is 
not  probable  that  these  coals  could  be  landed  in  Toronto 
and  Ottawa  unless  substantial  reductions  were  made  in 
the  cost  of  mining  and  hence  the  cost  f.o.b.  cars.  This 
suggestion,  therefore,  may  be  eliminated. 

Fuel   Oil 

The  use  of  fuel  oil,  it  is  believed  by  many,  is  the 
solution  of  this  difficult  problem,  and  with  this  belief 
firmly  fixed  in  the  minds  of  some,  old  reliable  coal  burners 
have  in  several  instances,  actually  been  removed  and  an 
expensive  oil  burning  equipment  installed  in  its  place. 
Can  anything  be  more  absurd?  We  are  informed  by 
the  highest  authorities  that  the  anthracite  coal  of  Penn- 
sylvania, will  be  exhaust"d  within  the  next  eighty  \ ears 
or  within  the  life  time  of  our  children's  children.  In  fact, 
the  Federal  Department  of  Mines  has  been  advised  by 
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the  United  States  Bureau  of  Mines  thai  Canada  must 

look  for  some  substitute  for  anthracite  since  the  exports 
of  this  coal  from  the  United  States  cannot  continue 
indefinitely.  If  so  much  alarm  is  manifested  concerning 
the  depletion  of  anthracite  coal,  which  by  the  mosl 
competent  authorities  is  given  a  life  of  eighty  to  one 
hundred  years  longer,  what  should  be  the  state  of  mind 
of  Canadians  concerning  crude,  refined  or  partially- 
refined  oils,  of  which  98  per  cent  of  all  Canada's  oil 
requirements,  are  imported,  —  practically  all  from  the 
United  States,  —  where  the  reserves  of  well  petroleum 
have  been  estimated  to  be  sufficient  to  meet  that  country's 
requirements  for  only  twenty-five  years.  This  source  of 
oil,  it  is  easily  conceivable,  may  be  cut  off  at  any  moment, 
and  what  then  for  the  capital  invested  in  oil  burning 
heaters?  This  suggestion  is  not  only  impracticable  but 
may  actually  do  harm. 

Hydro-Electric  Energy 

Hydro-electric  energy  as  a  source  of  heat  is  not 
impracticable  in  the  same  sense,  since  its  source  may  be 
considered  as  continuous  and  inexhaustible.  Nevertheless, 
hydro-electric  energy  is  a  high  grade  of  energy,  being 
the  conversion  of  a  lower  form  of  energy  into  a  higher 
and  much  more  valuable  form.  It  may  be  likened  to 
the  conversion  of  coal  into  electric  energy  through  the 
media  of  the  steam  generator  and  steam  engine,  or  in 
general  the  conversion  of  any  fuel,  liquid,  solid  or  gaseous, 
by  any  means  whatsoever,  into  electric  energy.  Hence 
this  form  of  heat  energy,  whether  developed  from  falling 
water  or  other  means,  will  cost  more  than  heat  generated 
through  the  burning  of  coal.  Moreover,  electric 
energy  should  be  reserved,  to  serve  the  best  interests 
of  all  concerned,  for  those  industries  to  which  its  use 
is  indispensable,  and  only  in  a  few  isolated  and  favoured 
localities  used,  even  on  a  small  scale,  for  heating  homes. 

Suggestions  for  Reducing  Dependency  on  Imported 
Fuels  in  Acute  Area. 

We  may  now  pass  to  more  practical  suggestions, 
viz:  —  the  utilization  of  our  own  high  grade  and  low 
grade  fuels  and  the  use  of  imported  fuels  in  the  most 
efficient  manner  possible.  The  Canadian  fuels  which 
may  be  utilized  to  a  limited  extent,  in  the  acute  fuel 
area,  to  reduce  the  quantities  of  imported  domestic  and 
industrial  coals  are,  the  bituminous  coals  of  Nova  Scotia 
and  the  numerous  peat  bogs  of  the  provinces  of  Quebec 
and  Ontario,  and  the  standing  forests.  The  imports  of 
fuels  for  industrial  purposes,  which  have  already  been 
reduced  by  several  million  tons  through  the  wise  and 
intelligent  development  of  the  water  powers  of  Ontario 
and  Quebec,  can  be  still  further  reduced  by  the  more 
intensive  development  of  new  water  powers  and  those 
already  partially  developed. 

Nova  Scotia,  in  all  probability,  can  increase  her 
exports  of  bituminous  coal  to  Quebec  to  a  maximum  of 
three  millions  of  tons.  The  coking  of  a  large  portion  of 
this  quantity  in  by-product  recovery  coke  ovens,  situated 
for  example  at  Montreal,  and  the  intensive  development 
of  those  peat  bogs  favourably  situated  with  respect  to 
short  rail  hauls  to  points  of  large  consumption  will  very 
materially  reduce  the  annual  requirements  for  anthracite 
coal. 

Ontario  on  the  other  hand  cannot  hope  to  obtain 
much  assistance  in  this  direction  from  Nova  Scotia,  but 
must  depend  for  her  supply  of  bituminous  coal  on  the 


United  States.  The  resources  of  this  coal  in  that  coun- 
try are  still  so  great  that  for  all  practical  purposes 
they  may  be  regarded  as  far  from  depletion.  Moreover 
the  bituminous  coal  fields  of  the  United  States  are  over 
developed  and  are  capable  of  producing,  and  do  produce, 
far  more  coal  than  is  required  for  home  consumption. 
Hence  a  foreign  market  for  the  excess  above  home  con- 
sumption will  always  be  sought.  The  coking  of  imported 
bituminous  coal  in  by-product  recovery  coke  ovens  situated 
at  Toronto,  to:- ether  with  the  intensive  development  of  peat 
bogs  in  the  vicinity  of  cities,  towns  and  villages,  and  in  gene- 
ral those  situated  favourably  with  respect  to  short  rail  hauls 
to  points  of  consumption,  will  not  only  reduce  the  quantity 
of  anthracite  coal  annually  required  in  Ontario,  but  might 
eventually  entirely  eliminate  it.  Approximately  one-half 
of  the  anthracite  coal  annual!  v  imported  intoOntariocanbe 
replaced  by  peat  fuel,  which  can  be  burned  during  the 
early  spring  and  late  fall  or  about  four  months  of  the 
year  while  by-product  coke  could  be  burned  during  the 
four  severe  winter  months. 

However,  when  considering  ways  and  means  for 
reducing  our  dependence  on  foreign  fuels,  consideration 
should  and  must  be  given  to  the  economies  which  would 
result  through  the  more  efficient  use  of  fuels.  For 
example  the  establishment  of  central  heating  plants,  at 
strategic  points  in  the  large  centres  of  population,  and 
the  substitution  of  hydro-electric  energy  for  that  generated 
from  coal,  wherever  feasible,  might  result  in  a  material 
reduction  in  the  annual  coal  bill  of  Ontario.  By  the 
establishment  of  central  heating  plants,  it  will  be  possible 
to  burn  coal  far  more  efficiently  than  is  the  case  to-day 
with  the  average  house  heater  and,  what  is  of  equal 
importance,  a  lower  grade  and  hence  cheaper  fuel  could 
be  used  with  entire  satisfaction.  The  economies  resulting 
from  the  delivery  of  coal  to  a  central  plant  instead  of 
to  a  large  number  of  dwellings,  and  the  handling  at  one 
point  of  all  the  ashes  represented  by  the  coal  which  would 
be  required  to  heat  them,  will  in  themselves  be  sufficient 
to  make  a  marked  reduction  in  the  coal  bills  of  house- 
holders served  in  this  manner. 

These  are  merely  suggestions  —  their  practicability 
can  only  be  determined  after  careful  and  exhaustive 
investigation.  Such  an  investigation  would  involve  a 
survey  of  the  methods  employed  throughout  Ontario 
and  Quebec  for  heating  homes  and  generating  power 
from  coal,  and  the  measure  of  success  with  which  central 
heating  plants  have  met  in  those  countries  where  such 
plants  are  in  operation.  The  Mines  Branch  of  the 
Department  of  Mines  has  for  many  years  past  planned 
to  carry  through  to  completion  such  an  investigation, 
but  has  had  to  postpone  it  from  year  to  year  through 
lack  of  technical  assistance. 

In  conclusion  it  should  be  emphasized  that  no 
master  fuel  policy  designed  to  benefit  Canada  as  a  whole, 
will  ever  be  acceptable  to  all  individuals  or  perhaps  to 
even  all  the  inhabitants  of  certain  sections,  and  that  no 
suggestions,  however  valuable  they  may  be,  for  improv- 
ing the  present  adverse  situation  can  ever  be  effective 
without  the  whole  hearted  and  unselfish  co-operation  of 
the  people  of  Canada  as  a  whole,  with  the  technologists 
on  whose  shoulders  may  rest  the  burden  of  putting  into 
effect  the  solution  of  the  problems  involved.  The  people 
of  Canada  must  not  forget  the  lessons  of  1918  and  1922. 
There  may  be  a  lull  but  the  storm  will  surely  pass  this 
way  again  and  with  increased  fury. 
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In  discussing  electrons  and  atoms  one  is  able  to  make 
a  number  of  positive  statements  in  regard  to  what  we 
know  at  present  on  the  subject,  but  it  would  probably 
take  a  course  of  at  least  five  lectures  in  order  to  cover, 
in  a  satisfactory  way,  the  amount  of  convincing  evidence 
which  modern  science  has  brought  to  light.  Therefore, 
in  a  lecture  given  in  one  evening,  the  evidence  that  can 
be  brought  forward  will,  of  necessity,  be  less  convincing, 
though  it  should  be  borne  in  mind  that  our  present 
knowledge  rests  on  the  basis  of  a  very  much  greater  weight 
of  evidence,  in  fact  the  amount  of  evidence  that  has  been 
collected  by  scientific  workers  is  stupendous. 

To  begin  with,  it  is  now  well  established  that  all 
matter  consists  of  particles  which  we  call  atoms.  Every 
kind  of  matter  consists  of  atoms  whether  it  be  wood,  iron, 
stone,  water  or  what  not;  each  atom  has  in  its  center  a 
positively  charged  nucleus  surrounded  by  particles  of 
negative  electricity  called  electrons.  Figure  No.  1  shows 
one  writer's  conception  of  the  arrangement  of  electrons 
in  the  atoms  of  various  substances.  You  can  see  that 
each  of  these  atoms  consists  of  a  number  of  particles  of 
negative  electricity,  a  different  number  in  each  and  differ- 
ently arranged.  There  is  also  within  the  atom  a  minute 
positively  charged  nucleus,  (not  shown  in  the  figure),  the 
positive  charge  on  the  nucleus  being  equal  to  the  sum  of 
the  charges  of  all  of  the  electrons,  so  that  the  atom  is 
electrically  neutral.  Figure  No.  2,  shows  the  simplest 
atom  of  all,  the  hydrogen  atom,  which  consists  of  a 
central  nucleus  having  a  single  positive  charge  around 
which  revolves  one  electron.  The  singly,  positively, 
charged  nucleus  of  the  hydrogen  atom  we  call  the  proton, 
so  the  hydrogen  atom  consists  of  one  proton  around  which 
one  electron  revolves. 

Figure  No.  3  shows  the  helium  atom  which  has  a 
nucleus  consisting  of  four  protons  and  two  electrons;  the 
net  positive  charge  of  the  nucleus  of  the  helium  atom  is 
therefore  two  units,  and  there  are  two  electrons  revolving 
around  this  nucleus,  their  negative  charges  making  the 
atom  electrically  neutral.  The  nucleus  of  the  helium 
atom  is  called  the  alpha  particle  for  reasons  which  will  be 
brought  out  later.     It  is  fairly  well  established  now  that 
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the  nuclei  of  the  atoms  of  all  other  substances  are  compos- 
ed of  protons  and  alpha  particles. 

To  give  an  idea  of  the  size  of  atoms  and  electrons, 
if  we  were  to  take  a  cricket  ball  and  magnify  it  to  the  size 
of  the  earth  then  the  atoms  within  it  would  be  about  the 
size  of  the  cricket  ball.  However,  a  clearer  and  more 
accurate  conception  of  these  magnitudes  may  be  formed 
by  giving  their  dimensions  in  terms  of  a  very  small  unit. 
The  unit  we  shall  use  is  called  the  Angstrom  unit  which 
is  generally  used  to-day  in  tables  of  wave-lengths  of  light. 
The  Angstrom  unit  is  one  ten  thousand  millionth 
(1/10,000,000,000)  of  a  meter  which  is  almost  exactly  one 
two  hundred  and  fifty-four  millionth  (1/254,000,000)  of 
an  inch.  The  wave-length  of  yellow  light  is  about  one 
fifty  thousandth  (1/50,000)  of  an  inch  or  more,  (nearly 
six  thousand  Angstrom  units),  while  the  diameter  of  an 
atom  of  hydrogen  is  about  equal  to  two  Angstrom  units. 
Engineers  are  fairly  familiar  with  a  thousandth  (1/1,000) 
of  an  inch.  If  we  were  to  take  the  one  thousandth  part 
of  one  thousandth  of  an  inch,  this  would  still  be  254  times 
larger  than  the  Angstrom  unit.  You  will  see  from  the 
minute  dimensions  of  the  atom  how  difficult  it  is  to  dis- 
abuse our  minds  of  the  fact  that  certain  substances,  such 
as  for  instance  a  piece  of  smooth  polished  metal  is  not 
continuous  but  consists  of  atoms.  As  a  matter  of  fact, 
it  has  been  suspected  for  ages  that  matter  was  made  up 
of  minute  particles  and  although  modern  science  was 
sceptical  about  this  until  recent  years,  there  is  now  no 
question  about  it,  it  is  beyond  dispute. 

Figure  No.  4,  shows  a  wave-length  of  light  in  com- 
parison with  the  molecules  of  a  body.  It  will  be  seen 
how  difficult  it  would  be  for  light  having  a  wave-length 
relatively  so  much  larger  than  the  particles,  to  produce 
any  image  of  these  particles  in  our  eye.  Compared  with 
a  wave-length  of  light,  atoms  are  relatively  much  smaller 
fhan  shown  in  the  figure.  An  atom  of  hydrogen  is  appro- 
timately  equal  to  two  Angstrom  units  in  diameter,  the 
electron  is  about  thirty-seven  millionths  (37/1,000,000) 
of  an  Angstrom  unit  in  diameter  and  the  proton  is  about 
one  two-thousandth  (1/2,000)  the  diameter  of  an  electron. 

What  is  Electricity? 

In  the  past,  theories  as  to  the  nature  of  electricity 
have  been  so  vague  that  we  will  find  it  clears  the  matter 
up  quite  a  good  deal  if  we  consider  electricitv  as  being  made 
up  of  particles,  and  the  flow  of  electricity  "in  metals  to  be 
the  passage  of  these  particles  between  the  atoms  of  the 
metal.  Metals,  as  you  know,  conduct  heat  and  electricity 
much  better  than  do  other  substances.  This  is  because 
there  are  a  certain  number  of  electrons  which  become 
detached  from  the  atoms  and  can  move  more  freely 
through  the  metal.     Figure  No.  5,  shows  what  we  may 
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imagine  as  the  cross-section  of  a  sheet  of  metal  with  its 
atoms  and  free  electrons,  atoms  being  represented  by 

circle^  and  the  free  electrons  by  dots.  When  a  differ- 
ence of  potential  is  applied  between  the  ends  of  a  sheet 
of  metal  or  a  wire,  the  electrons  move  through  the  metal 
under  the  action  of  this  difference  of  potential.  Con- 
duction of  heat  through  the  metal  takes  place  somewhat 
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Fig.  No.  4 


Fig.  No.  5 


differently,  the  agitation  of  the  electrons  being  passed  on 
from  one  electron  to  its  neighbour  until  all  of  the  electrons 
in  the  metal  have  similar  agitations,  in  other  words  the 
temperature  is  the  same  throughout  the  metal.  It  is  because 
of  the  greater  number  of  free  electrons  in  metals  than  in  in- 
sulating substances.that  metals  are  good  conductors  of  both 
heat  and  elecricity.  It  is  not  thought  that  the  atoms  of  the 
metal  are  in  violent  motion  due  to  the  heat  energy  as  are 
the  molecules  of  a  gas,  but  that  the  atoms  of  a  metal 
or  of  any  solid  substances  remain  more  or  less  fixed  and 
the  heat  energy  consists  chiefly  of  the  vibration  of  the 
free  electrons. 

You  will  note  that  in  passing  along  between  the  atoms 
of  a  sheet  of  metal  the  paths  are  much  more  restricted  if 
the  sheet  is  very  thin  because  the  electrons  do  not  leave 
the  surface  of  the  metal  (except  at  very  high  temperatures) 
and  therefore  can  only  pass  on  one  side  of  the  surface 
atoms.  Experiments  made  on  sheets  of  metal  a  few 
molecules  thick,  show  that  diminishing  the  thickness 
causes  more  than  a  proportional  increase  of  resistance, 
that  is  to  say  for  very  thin  sheets  a  few  molecules  thick, 
halving  the  thickness  more  than  doubles  the  resistance. 
It  has  also  been  found  that  at  liquid  air  temperatures 
where  the  vibration  of  the  molecules  has  practically  ceas- 
ed, the  resistance  of  a  metal  decreases  enormously. 
This  is  no  doubt  due  to  the  absence  of  vibration  of  the 
electrons,  in  which  case  no  electromotive  force  is  lost  by 
encounters  between  the  free  electrons  and  the  atoms. 
Now  if  we  heat  the  metal  very  hot,  the  agitation  of  the 
electrons  becomes  so  violent  that  they  escape  through  the 
surface,  and  "boil"  out  of  the  metal.     This  fact  was  first 

noticed  by  Edison  in  his 
incandescent  lamps  where  the 
electrons  were  "boiled"  out  of 
the  carbon  filament.  He  placed 
a  metal  plate  within  the  bulb 
of  a  carbon  lamp  and  found  that 
he  was  able  to  draw  several 
milliamperes  of  current  from  it. 
Fis-  No-  6  That  was  in  1883.  The  arrange- 

ment is  shown  in  figure  No.  6,  which  shows  a  lamp  with  a 
metal  plate  inside,  the  carbon  filament  of  the  lamp  being 
heated  by  a  battery.  Now  as  we  know  the  free  electrons 
in  any  hot  body  are  vibrating  very  violently  and  the 
carbon  filament  being  heated  to  incandescence,  the 
agitation  of  the  electrons  is  so  violent  that  they  fly  out  in 
all  directions.  However  as  there  is  a  metallic  connection 
between  the  plate  and  the  filament,  there  will  be  a  differ- 


ence of  potential  between  the  plate  and  the  middle- 
portion  of  the  filament,  equal  to  half  the  battery  voltage. 
The  plate  being  therefore  positive  with  respect  to  the 
filament,  the  emitted  electron^  are  drawn  to  the  plate 
and  flow  through  the  connecting  wire  back  to  the  battery. 
It  will  be  noted  that  the  actual  flow  of  electron-  alo 
the  wire,  is  opposite  to  the  direction  ordinarily  taken  as 
the  direction  of  flow  of  electric  current.  As  a  matter  of 
fact  the  direction  of  flow  of  electric  current  in  a  wire  i- 
opposite  to  what  it  was  formerly  supposed  to  be.  The 
Edison  effect  was  never  understood  until  the  discovery  of 
the  electron  in  1897  by  Sir  J.  J.  Thomson.  Thi<  discovery 
disclosed  the  direction  of  flow  of  the  electric  current, 
showing  it  to  be  in  the  opposite  direction  from  what  had 
previously   been   assumed. 

The  above,  however,  is  not  the  only  way  in  which 
electrons  have  been  brought  out  of  the  atoms  of  substan- 
ces. You  would  naturally  suppose  that  if  the  atoms  of 
all  substances  are  made  up  of  these  particles  of  electricity 
we  must  be  continually  noticing  electrical  effects  from 
ordinary  substances  in  every  day  life,  and  this  is  as  a 
matter  of  fact  true.  We  are  all  perfectly  familiar  with 
the  phenomena  of  frictional  electricity.  We  know  that 
if  we  rub  sulphur  or  hard  rubber,  the  sulphur  or  the  hard 
rubber  takes  a  negative  charge.  In  other  words,  atom< 
and  electrons  are  rubbed  loose  in  the  process  and  detach 
themselves  from  the  hard  rubber  or  the  sulphur,  or  if 
we  rub  a  glass  rod  with  silk,  we  rub  electrons  as  well  as 
neutral  atoms  off  the  glass  rod,  leaving  it  with  a  slight 
deficiency  of  electrons  or  in  other  words  positively  charged. 

Now  in  order  to  clarify  our  ideas  in  regard  to  the 
nature  of  electricity,  it  will  be  necessary  to  speak  briefly 
of  the  ether  and  of  the  effect  of  electrons  upon  the  ether. 
Moving  electrons  drag  the  ether  with  them.  The  sim- 
plest illustration  of  this  is  an  ordinary  wireless  transmit- 
ting and  receiving  station.  Consider  two  aerials  arranged 
for  radio  telegraphy.  The  intervening  space  between 
the  aerials  is  as  we  all  know,  filled  with  a  mysterious  sub- 
stance which  we  call  the  ether.  When  a  message  is 
sent  out  from  the  transmitting  aerial,  electrons  rush  up 
and  down  through  the  metal  of  the  aerial  dragging  the 
ether  with  them  and  setting  it  into  violent  motion,  thereby 
causing  waves  to  go  out  through  the  ether  in  all  directions. 
These  waves  on  reaching  the  receiving  aerial  drag  the 
electrons  therein  up  and  down  in  accordance  with  the 
vibration  of  the  waves  and  thus  a  message  is  received. 
It  is  not  possible  to-day  to  speak  much  about  the  ether; 
we  know  it  is  there  and  is  probably  a  gas.  but  if  it  is  a  gas 
many  of  its  properties  are  very  different  from  those  of 
any  other  gas.  Probably  because  its  particles  are  so 
extremely  minute,  we  have  not  so  far  been  able  to  find 
out  much  about  it.  However,  we  do  know  that  this 
important  inter-action  between  electrons  and  the  ether 
takes  place.  It  has  been  found  that  light  waves  are  set 
up  in  the  ether  by  vibration  of  the  electrons  just  as  waves 
in  wireless  telegraphy  are  set  up.  The  difference  between 
the  two  amounts  only  to  a  difference  in  wave-length. 
Light  consists  of  waves  having  a  wave-length  of  one 
thirty-five  thousandth  1  Ml. 000)  of  an  inch  to  one 
seventy  thousandth  (1  70,000  of  an  inch,  while  electric 
waves  vary  in  wave-length  usually  from  fifty  meters  up 
to  several  thousand  meters  although  electric  waves  have 
been  produced  having  a  wave-length  of  only  a  small 
fraction  of  an  inch. 
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Vibiating  Electrons  cause  the  Ether  Vibrations 
that  we  know  as  Light. 

*  One  of  the  means  which  led  to  the  discovery  of  the 
electron  was  the  role  it  played  in  the  production  of  light. 
It  was  known  that  light  was  not  produced  by  the  vibration 
of  atoms  because  they  were  much  too  large.     In  this 
connection,  it  might  be  well  to  say  a  word  about  the  so- 
called  Zeemann  effect,  which  is  an  optical  effect  that  led 
up  to  the  discovery  of  the  electron.     When  light  falls  on 
a  grating,  that  is  to  say,  on  a  piece  of  glass  ruled  with 
very  fine  distinct,  parallel  lines,  the  fine  ruling  causes  the 
light  to  be  bent  through  an  angle.     The  angle  through 
which  it  is  bent  depends  on  the  wave-length  of  the  light 
and  the  fineness  of  the  ruling.     On  interposing  this  grating 
in  a  beam  of  white  light  you  will  notice  that  the  light  is 
bent,  the  violet  light  being  bent  least  and  the  red  the 
most.     If  we  know  the  number  of  lines  per  inch  in  the 
grating  we  can  tell  from  the  angle  through  which  the 
light  is  bent  what  the  wave-length  is.     Now,  in  Zeemann's 
experiments,  a  sodium  flame  was  placed  between  the  poles 
of  a  strong  electro-magnet  and  the  yellow  light  from  this 
flame  was  allowed  to  fall  on  a  grating  and  the  deviation 
of  the  light  was  noticed.     An  electric  current  was  passed 
through  the  windings  of  the  electro-magnet  and  then 
turned  off  again,  and  it  was  found  that  the  deviation, 
(hence  the  wave-length),  was  slightly  different  in  the  two 
cases.     The  spectral  line  was  really  doubled  or  tripled. 
This  was  due  to  the  action  of  the  magnetic  field  on  the 
rotating  electrons  in  the  flame.     These  rotating  electrons 
set  up  electro-magnetic  waves  in  the  ether  just  as  the 
electrons  oscillating  up  and  down  in  an  aerial  do.     We 
all  know  what  a  powerful  effect  the  magnetic  field  of  a 
dynamo  produces  on   the  electrons  in  the  conductors 
of  its  rotating  armature  and  can  therefore  well  imagine 
the  effect  of  a  strong  magnetic  field  upon  these  rotating 
electrons.     From  measurements  made  of  the  change  in 
wave-length  it  was  possible  to  determine  the  ratio  of  the 
charge  of  the  electron  to  its  mass  or  weight,  in  fact  this 
proved  to  be  one  of  the  most  accurate  methods  of  measur- 
ing this  ratio.     This  has  been  mentioned  because  of  the 
important  effect  produced   by  electrons  on   the  ether. 
If  we  had  two  such  sodium  flames  it  could  be  shown  that 
we  would  have  virtually  a  transmitting  and  a  receiving 
aerial.     If  white  light  is  sent  through  a  sodium  flame  it  is 
found  that  the  constituent  vibrations  in  the  white  light 
which  agree  with  the  free  period  of  the  rotating  electrons 
in  the  sodium    flame    are    taken    up  by  these  electrons. 
This  is  quite  similar  to  a  wireless  receiving  aerial,  where 
the  aerial  has  to  be  in  tune  in  order  to  take  up  the  vibra- 
tions from  the  ether.     If  it  is  tuned  to  200  meters,  it  will 
catch    only    200-meter    messages    separating    them    out 
from  other  wave-lengths  that  may  be  present. 

Conversely,  Light  sets  Electrons  into 
violent  Vibration. 

We  may  use  an  allied  method  for  obtaining  electrons 
from  a  piece  of  metal.  Allowing  ultra-violet  light  to  play 
upon  a  sheet  of  zinc,  it  may  be  proved  thai  electronsare 
emitted  by  it.  If  the  dieet  of  zinc  is  first  given  a  negative 
charge  and  connected  to  an  electroscope,  and  the  ultra-vio- 
let light  from  the  spark  of  this  industion  coil  allowed  to  fall 
upon  the  zinc,  you  will  note  thai  the  emission  of  electrons 
causes  it  to  lose  its  charge.  In  this  case  we  have  again  a 
similarity  to  a  wireless  receiving  aerial;  the  short  electro- 
magnetic waves  which   we   know  as  lighl    falling  on   the 

metal  plate  sel  the  electrons  into  vibration  jusl  is  ordin- 
ary electro-magnetic  waves  do  in  the  ca  e  oi  the  aerial 


and  if  the  vibration  is  sufficiently  violent  they  fly  out. 
Ultra-violet  light  which  is  light  of  very  short  wave-length, 
falling  on  the  electrons  in  the  zinc,  agitates  them  so  vio- 
lently that  they  shoot  out  of  the  zinc.  We  can  cause 
electrons  to  shoot  out  of  almost  any  substance  by  using 
light  of  the  proper  wave-length.  Even  light  of  the  visible 
spectrum  falling  on  certain  substances,  such  as  the  alkali 
metals  will  cause  electrons  to  fly  out  from  them.  How- 
ever, the  shorter  wave-lengths  will  cause  electrons  to  shoot 
out  of  more  substances  than  longer  ones  will.  We  shall 
see  later  that  X-rays  are  merely  light  of  very  short  wave- 
length, about  one  ten  thousandth  the  wave-length  of 
ordinary  light.  By  means  of  X-rays,  electrons  can  be 
brought  out  of  almost  all  substances.  This  fact  is  easily 
illustrated  and  furnishes  one  of  the  most  striking  lecture 
experiments.  The  author  gave  a  practical  demonstra- 
tion of  this  experiment  explaining:  —  "I  have  here  an 
electroscope,  mounted  in  a  projecting  lantern.  On 
charging  the  electroscope  you  will  note  the  little  leaf  of 
aluminum  foil  stand  out  at  right  angles  to  the  support- 
ing wire.  At  the  other  end  of  the  platform  is  an  X-ray 
apparatus.  On  causing  this  to  emit  X-rays  you  will  notice 


Figure  No.  7 

that  the  electroscope  loses  its  charge,  as  indicated  by  the 
gradual  fall  of  the  aluminum  leaf."  This  experiment 
may  be  explained  as  follows:  Electrons  being  sensitive 
to  the  very  short  wave  ether  vibrations  which  we  call 
X-rays,  they  fly  out  of  surrounding  matter  when  the  X-ray 
machine  is  in  action.  They  thus  cause  the  charge  on  the 
electroscope  to  leak  away.  In  particular  the  air  sur- 
rounding the  highly  insulated  aluminum  strip  gives  out 
electrons,  and  in  place  of  neutral  atoms  of  air  we  have 
positively  charged  atoms  of  air,  or  positive  ions,  and 
electrons  or  negative  ions.  The  electric  charge  on  the 
aluminum  leaf  is  conducted  away  by  the  joint  action  of 
the  positive  and  negative  ions  moving  in  opposite  di- 
rections. This  so  called  ionization  of  air,  or  ejection  of 
electrons  from  air  by  means  of  X-rays,  was  shown  directly 
on  a  photographic  plate  by  C.  T.  R.  Wilson.  It  was 
known  that  if  a  sudden  expansion  was  produced  in  moist- 
ure laden  air,  drops  of  moisture  would  condense  on  dust 
particles  in  the  air.  Wilson  found  out  that  positive  and 
negative  ions,  that  is  to  say  positivelj  charged  atom-  and 
electrons  would  serve  as  nuclei  for  the  formation  of  drops 
ol  water.     Photographs  made  b\  Wilson,  ure  No 

7),  show  the  ejection  of  electrons  bj  X-rays  from  mo 
ure  laden  air.    The  moisture  in  the  air  conden  »und 

the  elected  elect  rons.  and  aroundthose  atoms  which  having 
lost  an  electron  are  positively  electrified,  and  thus  these 
electrons  and  positively  charged  atoms  aremade  viable 
.is  shown  in  the  figure. 

///.  al.) 
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Operation  of  Motors 

Single-phase  operation  of  a  polyphase  motor  will 
cause  the  motor  to  fail  to  start  and  produce  a  dangerous 
temperature  in  the  current-carrying  phase;  if  the  single- 
phase  operation  occurs  during  running  conditions  the 
motor  may  burn  out  due  to  the  excessive  load,  or  break 
down.  The  effect  of  unbalancing  either  phase,  voltages 
or  angles  is  to  increase  the  heating  and  decrease  the 
maximum  output  or  torque.  This  effect  is  very  im- 
portant, as  a  15  per  cent  unbalancing  on  a  standard  motor 
may  nearly  double  the  heating. 

Small  motors  may  be  thrown  directly  on  the  line, 
but  where  large  motors  are  treated  in  this  manner  there 
may  be  serious  surges  on  the  line  and  unless  the  motor 
windings  are  extremely  well  braced,  there  is  apt  to  be 
injury  to  the  insulation  due  to  the  crushing  forces  of  the 
magnetic  reactions.  It  is  recommended  that  an  oil 
switch  be  used  for  all  motors  of  100  h.p.  capacity  or  over; 
below  this  size  it  is  recommended  that  fuses  be  checked 
daily  with  pilot  lamps.  In  this  connection  it  is  to  be 
noted  that  a  line  of  push  button,  magnetic  switch  starters 
have  been  brought  out  and  can  be  purchased  at  moderate 
cost.  These  are  applicable  for  three-phase  motors  rated 
from  one  to  ten  horse  power  and  provide  phase  failure 
protection  as  they  open  all  three  legs  of  the  circuit  by 
means  of  the  three  pole  magnetic  switches. 

Bearings 

The  great  majority  of  motors  use  babbitt  bearings. 
The  white  metal  alloys  are  solid  materials,  composed  .of 
two  or  more  items,  such  as  aluminum,  zinc,  nickel,  tin, 
lead,  copper,  antimony  and  bismuth,  in  varying  quantities, 
and  fluxed  and  alloyed  in  various  ways.  Originally  bab- 
bitt metal  had  a  fixed  composition,  being  made  up  of 
90  per  cent  of  tin  and  10  per  cent  of  copper  and  antimony, 
the  last  to  make  it  expand  when  it  cools  and  fill  the 
mould,  but  at  the  present  time  the  term  babbitt  metal 
signifies  no  definite  composition  for  there  are  babbitts 
made  up  according  to  fifty  different  formulas,  on  the 
market.  Except  in  a  few  cases,  but  two  babbitts,  one  a 
lead-base  alloy  and  the  other  a  tin-base  alloy,  each  being 
the  best  that  can  be  made,  are  required  for  a  complete 
line  of  bearings,  ranging  in  weight  from  a  few  ounces 
to  several  tons. 

Lead-base  babbitt  is  softer  than  tin-base  babbitt,  as 
a  general  rule,  and  is  cheaper  because  lead  costs  from 
one-quarter  to  one-fifth  as  much  per  pound  as  tin.  It  is 
readily  appreciated  that  babbitt  can  cost  anywhere  from 
the  price  of  lead  to  the  price  of  tin,  depending  on  the 
proportions  used.     However,  the  cheapest  kind  of  bearing 


metal  which  when  properly  lubricated  will  give  efficient 
service,  is  equally  desirable  compared  with  the  expensive 
metal  which  gives  no  better  service.  A  successful  bearing 
is  attained  only  when  the  metals  are  melted  slowly, 
thoroughly,  without  overheating,  kept  at  a  constant 
temperature  while  working,  and  poured  properly  at  the 
correct  temperature. 

Lubrication 

Mineral  oils  are  all  petroleum  products,  and  form  the 
whole,  or  the  greater  part  of  most  of  the  lubricants  em- 
ployed. The  generally  accepted  qualifications  of  a  good 
lubricant  are: — first,  body  (i.e.  viscosity),  enough  to 
prevent  the  surfaces  to  which  it  is  applied  from  coming 
in  contact  with  each  other ;  second,  freedom  from  corrosive 
acid,  of  either  mineral  or  animal  origin;  third,  as  fluid  as 
possible,  consistent  with  sufficient  body;  fourth,  low 
coefficient  of  friction;  fifth,  high  "flash"  and  burning 
point;  and  sixth,  freedom  from  all  materials  liable  to 
produce  oxidation  or  gumming. 

Ring  lubrication  is  the  preferred  form  for  most 
horizontal  motors.  The  oil  reservoirs,  dimensions  of 
rings  and  oil  grooves  in  the  bearings  must  be  carefully 
designed,  as  a  defect  in  any  one  will  materially  affect 
the  heating.  A  recent  improvement  is  the  substitution 
of  a  number  of  lamination  instead  of  a  single  oil  ring. 
This  decreases  the  possibility  of  the  oil  ring  sticking, 
because  with  a  number  of  laminations  it  is  not  probable 
that  all  of  them  would  stick  at  the  same  time.  Ball  and 
roller  bearings  have  been  used  in  electric  motors  to  a 
limited  extent,  and  it  is  generally  admitted  that  at  a  low 
speed  the  friction  of  ball  and  roller  bearings  is  less  than 
the  babbitt  bearing.  Both  ball  and  roller  bearings  must 
be  carefully  mounted,  otherwise  they  are  liable  to  make 
considerable  noise. 

Voltage 

The  prevailing  voltage  in  this  district  is  550  volts 
for  motor  loads  up  to  250  h.p.,  and  2.200  volts  for  motor 
loads  above  250  h.p.  It  is  worthy  of  note  that  some  of 
the  larger  cities  in  the  United  States,  such  as  Chicago 
and  Detroit,  adhere  to  220  volts  for  the  average  installa- 
tion, as  compared  with  575  volts,  in  practice  here.  The 
actual  voltage  is  575  volts  and  2.300  volts  respectively, 
and  it  is  well-known  that  within  the  limits  of  saturation 
the  output  and  torque  are  proportioned  to  the  square 
of  the  voltage.  This  will  usually  hold  good  for  15  per 
cent  and  20  per  cent  over  or  under  normal  voltage. 
The  drop  in  consumers  wiring  will  also  be  reduced, 
though  it  is  to  be  noted  that  as  a  result  of  the  higher 
voltage,  a  slight  reduction  in  power  factor  will  be  noticed 
due  to  increase  of  magnetizing  current  in  motors.  This 
district  is  fortunate  in  having,  at  an  early  date,  adopted 
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the  higher  voltages  mentioned,  and  the  saving  in  capital 
outlay  to  date  in  wiring,  conduit,  panel  boxes  and  switches, 
without  doubt  represents  a  very  large  sum. 

Motors  of  200  h.p.,  or  over  may  well  be  wound  for 
2,200  volts,  especially  as  the  public  utilities  sell  at  this 
voltage  and  transformer  rental  is  eliminated.  In  every 
way  the  single-phase  induction  motor  is  inferior  to  the 
polyphase;  the  only  reason  for  using  it,  is  that  it  requires 
two  wires  instead  of  three. 

No-voltage  protection  is  essential  in  all  installations 
in  which,  when  power  has  failed,  the  resumption  of  power, 
causing  the  machinery  to  unexpectedly  start,  would  be 
liable  to  injure  anyone  who  might  be  at  work  about  the 
machine.  When  the  power  goes  off,  it  should  be  possible 
only  for  the  operator  to  restart  the  motor.  A  large 
consumer  of  electric  power  should  ascertain  whether  or 
not  it  is  possible  to  be  served  with  at  least  two  primary 
circuits  from  the  substation  and  should  install  double 
throw  switches  to  make  a  quick  changeover  in  case  of 
failure  to  power  supply. 

Load  Factor 

Load  factor,  or  the  ratio  between  the  average  and 
maximum  loads,  has  a  considerable  bearing  on  the  cost 
of  power.     The  following  figures  may  be  cited: 

Load  factor  over  8,760  hours  per  annum. 

General  manufacturing 25 

Flour  mills 25 

Breweries 30 

Cotton  mills 30 

Electric  traction  lines 33 

Abattoirs  and  refrigeration .  .60 
Cement  manufacturing 

under  special  conditions  .90 

It  may  be  said  that  the  Canada  Cement  Company  attain 
the  very  high  load  factor  of  .90  or  more,  a  truly  remarkable 
performance. 

The  very  great  importance  of  increasing  the  load 
factor  cannot  be  too  strongly  emphasized,  in  other  words, 
—  reduce  the  peak  and  distribute  the  load  as  much  as 
possible,  consistent  with  production.  In  this  connection 
it  is  felt  that  for  an  installation  of  250  h.p.  and  upwards, 
a  graphic  watt-meter  with  current  transformer  and  poten- 
tial transformer  is  warranted.  The  outlay  for  a  first 
class  equipment  will  average  $500.,  but  the  engineer  in 
charge  of  the  plant  will  be  placed  in  a  position  to  smooth 
out  unjustified  peaks  and  thus  increase  the  load  factor. 

Power  Factor 

The  writer  now  wishes  to  deal  with  the  question  of 
power  factor,  and  quoting  from  D.  M.  Jones,  lighting 
engineer,  General  Electric  Company:  —  "Power  factor, 
being  a  characteristic  of  a.c.  distribution,  is  a  phenomenon, 
whose  field  of  influence  already  is  widespread,  and  it  is 
broadening  at  almost  a  cumulative  rate.  The  fact  that 
the  electrical  energy  delivery  team,  (current  and  voltage), 
in  an  a.c.  system  have  the  capacity  of  doing  more  or  less 
work  for  their  size,  as  one  might  say.  according  to  whether 
they  pull  together  or  not,  suggests  at  once  the  advisability 
of  seeing  what  can  be  done  to  get  the  most  out  of  them. 
This  advisability  is  accentuated  by  an  appreciation  of 
the  fact  that  the  capacity  of  the  electrical  end  of  the 
generating  equipments  and  distributing  system  is  based 
upon  the  ^ize  of  "current",  the  "off-horse"  of  this  team, 


Grain  elevators 12 

Laundries 13 

Clothing  manufacturing 14 

Foundries 15 

Bakeries 15 

Tanneries 15 

Machine  shops 18 


and  not  upon  the  work  the  team  accomplishes.  Again 
since  the  electrical  losses  throughout  are  dependent,  not 
only  upon  the  magnitude  of  the  current  value  alone,  but 
even  increase  with  the  square  of  the  current  value,  it  is 
also  evident  that  in  a  large  measure  this  animal  eats 
according  to  the  size  of  his  frame  and  not  according  to 
his  productive  activities," 

The  consumer  is  therefore  penalized  for  low  average 
power  factor.  The  public  utility  does  not  consider  the 
charge  it  makes,  as  a  penalty  for  low  average  power 
factor,  as  a  part  of  their  rate.  They  take  the  position 
that  the  consumer  could  and  should  eliminate  this  charge 
by  raising  the  power  factor  in  the  plant  to  the  required 
per  cent,  usually  .85.  The  question  is  then:  Can  the 
consumer  raise  the  power  factor  to  .85  at  a  cost  per 
annum  of  less  than  the  charge  made  by  the  public  utility 
as  a  penalty?  If  he  cannot  do  so,  then  the  penalty 
charge  of  necessity  becomes  part  of  the  cost  of  power 
paid  by  the  consumer  (see  figure  No.  2). 

The  penalty  is  locally  computed  by  the  ratio  of  the 
readings  of  the  two  watt-hour  meters  usually  installed 
and  is  applied  to  both  the  fixed  rate  (to  a  certain  extent) 
and  the  kw.hrs.,  (secondary  rate).  The  following  table 
illustrates  this  method: 


Average 
Ratio  power  factor 

1  to  1    1.00 

1  to  1.5 925 

1  to  2    86 

1  to  2.5 805 

1  to  3    76 

1  to  3.5 72 

1  to  4    695 


Average 
Ratio  power  factor 

1  to  4.5 67 

lto5    655 

1  to  6    63 

1  to  7    61 

lto8    59 

1  to  9    58 

1  to  10 575 


COST 

PER 
H.P. 
PER 

Annum 


Graph  Showing  Effect  On  Cost 
By  Reason  of  Penalty 
For  Low  Power  Factor 
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The  present  time,  while  many  industries  are  running 
.u  reduced  capacity,  offers  an  opportunity  for  investiga- 
tion and  study  of  these  conditions  with  a  view  to  improve- 
ment. A  careful  check  on  the  power  consumption  of 
each  motor  should  be  made  taking  maximum,  minimum 
and  average  condition  kilowatts  of  load,  voltage  at  the 
motors  and  power  factor. 

As  above  set  forth,  the  penalty  for  low  average 
power  factor  demands  a  remedy  and  the  function  of  the 
consulting  engineer  is  to  recommend  one.  The  question 
is,  what  course  to  adopt? 

As  a  result  of  the  test  outlined  above,  a  schedule  of 
the  motors  should  be  made  with  a  view  of  judicious 
relocation  and  increased  loading  of  the  individual  motors. 
Under  this  project  several  motors  may  be  needed  to 
make  up.  It  is  worthy  of  note  that  for  a  number  of 
motors,  aggregating,  say  300  h.p.,  to  be  exchanged  for  a 
total  of  280  h.p.,  a  considerable  sum  of  money  will  be 
demanded,  even  for  used  motors,  possibly  $500.  will  be 
required.  There  is  also  an  installation  cost  of  about 
$300.  to  take  care  of.  Further  it  may  be  found  that  the 
power  factor  only  moves  up,  say,  ten  points,  where  twenty 
points  are  required  to  attain  the  contractual  demand. 

The  next  solution  is  the  installation  of  a  synchronous 
motor  and  exciter,  preferably  installed  where  the.  exciter 
may  receive  due  care  and  attention.  The  location  should 
be  such  that  the  exciter  is  not  unduly  affected  by  coal 
dust,  or  cement  dust,  or  other  objectionable  agents. 
There  is  reason  to  believe  that  many  such  installations 
will  be  made  in  the  near  future.  It  is  well  to  note  that 
in  case  of  this  equipment  being  installed,  an  induction 
motor  will  be  taken  out  of  service. 

The  oil  immersed  static  condenser  is  also  receiving 
considerable  attention.  This  class  of  equipment  costs 
about  $25  per  kv.a.,  installed  and  should  be  located  in 
a  brick  compartment  similarly  to  an  oil  insulated 
transformer.  Great  care  must  be  used  in  preventing 
any  moisture  from  entering  the  metal  housing,  as  this 
will  shorten  the  life  of  the  elements. 

Next  in  order  of  merit  is  the  synchronous  condenser, 
floating  on  the  line,  with  fields  set  for  proper  power 
factor  correction.  This  method  has  the  disadvantage  of 
introducing  some  noticeable  losses,  but  in  some  cases 
there  is  no  alternative. 

The  synchronous  motor  is  now  receiving  special 
attention  from  our  manufacturing  companies  and  it  is 
satisfactory  to  note  that  the  starting  conditions  have 
been  simplified,  no  manipulation  of  switches  being 
required.  This  equipment  is  now  almost  as  simple  as 
the  induction  motor.  Recently  there  have  been  installed 
in  Ottawa,  two  200  h.p.,  synchronous  motors,  164  r.p.m., 
and  direct  connected  to  refrigeration  compressors.  These 
are  self-starting  with  autotransformer  taps  at  80  per  cent 
line  voltage.  The  starting  rush  of  current  is  said  to  be 
150  per  cent  of  full  load  and  time  to  accelerate  and  attain 
full  speed,  50  seconds.  In  case  a  synchronous  motor  is 
installed  of  a  certain  rating,  for  power  factor  correction, 
this  equipment  will  simultaneously  deliver  about  50  per 
cent  in  mechanical  load,  at  a  trifling  additional  loss  as 
compared  with  an  induction  motor. 

The  synchronous  motor  may  be  used  to  drive  line 
shafting   when   the   starting   torque   required   does   not 


exceed,  say,  50  per  cent  of  the  normal  rating  of  the  motor. 
The  synchronous  motor  may  also  be  used  to  drive  cen- 
trifugal pumps  or  fans  when  the  pull  in  torque  demanded 
near  synchronous  speed  does  not  exceed  approximately 
40  per  cent  of  the  normal  rating  of  the  motor,  and  use 
is  made  of  a  suitable  low  resistance-  squirrel  cage  winding, 
which  decreases  the  starting  current  and  increases  the 
pull  in  torque.  The  synchronous  motor  is  especially 
adapted  for  the  direct  drive  of  low  speed  air  compressors, 
since  these  generally  require  about  50  per  cent  of  normal 
torque  for  breaking  from  rest  and  there  is  seldom  difficulty 
experienced  in  pull-in  torque  requirements  Further,  an 
induction  motor  for  such  low  speed  has  a  very  low  power 
factor.  Figure  No.  3  shows  the  relative  cost  of  these 
types  of  equipments. 

Considerable  attention  should  be  paid  to  the  details 
of  installation  of  the  power  and  lighting  transformers. 
The  vault  or  house  should  be  commodious  and  well 
ventilated.  The  oil  switch  should  be  in  a  separate 
compartment  from  the  transformers.  The  metering 
point  should  be  so  located  that  the  meter  reader  can 
readily  obtain  access  to  the  meters.  The  transformer 
disconnecting  switches  should  be  quite  high  and  so  wired 
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that  in  case  the  transformers  are  replaced  by  a  larger 
set,  no  changes  in  switches  and  wiring  need  be  made. 
The  Canadian  Board  of  Fire  Underwriters  require  that  a 
curb  be  made  in  the  floor  to  retain  any  oil  that  may 
leave  transformer  casings.  Twice  a  year  the  transformer 
oil  should  be  tested  to  show  any  humidity  and  periodic 
tests  for  temperature  should  be  made  to  show  any  im- 
pedance in  the  water  cooling  coils. 

By  diversity  factor  is  meant,  the  ratio  of  the  sum  of 
the  maximum  power  demands  of  the  subdivision  of  any 
system,  to  the  maximum  demands  of  the  whole  system, 
measured  at  point  of  supply.  In  case  of  a  consumer 
operating  two  plants,  the  percentage  may  be  taken  at  .90 
approximately.  It  naturally  follows  that  the  metering 
should  be  done  at  one  point  only.  For  example,  a  con- 
sumer has  one  plant,  (a),  using  200  h.p.,  and  one  plant, 
(b),  using  300  h.p.  In  the  event  of  metering  separately, 
the  total  would  be  500  h.p.,  but  by  metering  at  one 
point  the  net  total  would  be  300  plus  200  X  .90,  (assumed 
diversity  factor),  or  450  h.p.  There  is  also  the  saving 
in  rental  of  meters. 

Electric  Heating 

The  question  is  often  asked:  —  Why  not  call  upon 
the  public  utilities  to  distribute  a  block  of  power  for 
residential  heating?  Unfortunately,  this  heating  load 
would  come  on  at  a  time  of  year  when  the  power  com- 
panies' plants  are  loaded  to  capacity,  and  no  special  rate 
could  be  quoted  to  meet  this  demand. 

The  rate  necessary  to  equal  the  cost  of  coal  at  $17. 
per  ton  would  be  $0.00165  (0.165  cent)  per  kw.hr.,  and 
a  large  block  of  power  would  be  left  unsold  for  the  summer 
months.  As  the  lowest  manufacturing  rate  is  equal  to 
$0,018  (1.8  cent)  per  kw.hr.,  it  is  clear  that  a  rate  of  but 
10  per  cent  of  the  present  lowest  rate  would  be  required. 


General 

From  a  motor  load  of  1,000  h.p.,  in  1890,  the  use 
of  electric  power  has  grown  at  an  amazing  rate,  and  this 
growth  is  reflected  in  the  industrial  supremacy  of  the 
district  ot  Montreal.  Without  this  abundant  supply  of 
hydro-electric  power  and  its  daily  application  for  light 
and  power,  one  cannot  but  conclude  that  the  city  of 
Montreal  and  district  would  occupy  second  place  instead 
of  first. 

Having  reviewed  the  past  and  analyzed  the  present, 
let  us  visualize  the  future.  The  cost  of  hydro-electric 
development,  transmission  and  distribution,  compared 
with  pre-war,  or  1914,  prices  reached  a  maximum  in  1920. 
These  costs  were  220  per  cent  of  normal.  The  costs 
to-day  are  175  per  cent  of  normal,  and  the  trend  is  toward 
a  continuance  of  present  conditions. 

The  question  may  be  asked:  —  What  will  be  done 
to  serve  this  great  and  growing  district  with  electric 
power,  so  steadily  in  demand? 

The  St.  Maurice  river,  with  its  minimum  flow  of 
12,000  cubic  feet  per  second,  will  furnish  in  the  near 
future  a  new  hydro-electric  development  of  150,000  h.p. 

As  this  district  demands  10  per  cent  annual  increase 
in  supply  or  30,000  h.p.,  this  will  probably  suffice  for 
five  years.  Other  developments  are  in  view  for  the 
Ottawa  river  and  extensions  to  the  Cedars  plant  on  the 
St.  Lawrence  river  have  been  decided  on. 

Individual  and  corporate  initiative,  based  on  solid 
credit  and  on  capital  furnished  by  investors  of  the 
province  of  Quebec,  will  be  found  to  be  forthcoming  and 
subject  to  commission  control,  will  face  the  increased 
costs  and  will  deliver  the  energizing  force  as  required, 
reliable  as  to  service  and  reasonable  as  to  cost. 


Electricity  for  Heating  Buildings 

An  Explanation  of  why  the  general  use  of  Electrical  Energy  for  Heating  is  Impractical. 

G.  Gordon  Gale,  M.E.I.C., 
Vice-President  and  General  Manager,  Hull  Electric  Company. 
Paper  read  before  the  Ottawa  Branch,  The  Engineering  Institute  of  Canada,  December  7th,  1922. 


Electricity  in  the  form  of  heat  is  being  very  generally 
used  in  connection  with  numerous  appliances,  but  the 
application  of  electricity  for  appliances  does  not  come 
under  the  same  classification  as  electricity  for  heating 
buildings.  With  large  quantities  of  undeveloped  water 
power  surrounding  us,  and  with  the  difficulties  of  obtain- 
ing coal  which  must  be  transported  hundreds  of  miles, 
it  does  seem  reasonable  to  the  casual  observer  that  the 
development  of  electricity  for  heating  should  be  altogether 
desirable  from  every  possible  point  of  view.  It  is  desirable 
to  the  individual  consumer  in  many  ways,  but  to  the  power 
supply  company,  and  in  the  national  interest,  the  problem 
of  heating  by  electricity  in  the  usual  manner  is  quite 
different.  I  f  we  discuss  this  subject  from  these  three  points 
of  view,  the  individual,  the  power  company  and  the 
nation,  we  shall  finally  determine  what  we  must  and  what 
must  not  expect  in  regard  to  heating  our  buildings 
directly  with  electricity. 


The  Individual  Consumer 

How  does  it  appeal  to  the  individual  consumer? 
The  convenience,  cleanliness  and  low  fire  risk,  make 
electricity  for  heating  altogether  desirable.  The  installa- 
tion in  the  dwelling  will  cost  about  the  same  as  a  furnace 
and  hot  water  system,  but  with  the  electric  heaters  there 
are  no  ashes,  no  furnace  man,  no  yearly  worry  about  a 
fuel  supply.  When  the  heat  is  required,  a  convenient 
switch  is  turned  on,  and  immediately  you  have  as  much 
or  as  little  heat  as  you  require,  controlled  automatically, 
if  you  will,  by  a  thermostat  regulating  the  amount  of 
heat  to  give  a  certain  predetermined  definite  temperature. 
Nothing  could  be  more  convenient  or  desirable  than  a 
heating  system  of  this  kind,  and  therefore,  the  individual 
consumer  does  not  and  will  not  believe  that  the  system 
is  not  economically  possible,  for  the  very  good  reason 
that  he  does  not  wish  to  do  so.  The  main  reason,  so 
far  as  the  consumer  is  concerned,  for  not  heating  electric- 
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ally  is,  of  course,  the  high  cost,  and  without  elaborating 
further  upon  the  delights  of  heating  by  electricity,  let  us 
consider  the  power  supply  company's  point  of  view,  and 
the  reason  for  this  high  cost. 

The  Power  Supply  Company 

It  does  not  take  much  study  for  one  to  realize  that 
electricity  produced  from  coal  or  other  fuel  cannot  be 
used  economically  for  heating.  The  fuel  burned  under 
boilers  develops  heat,  this  heat  is  used  to  make  steam, 
the  steam  is  used  to  drive  a  steam  turbine,  the  steam 
turbine  is  used  to  drive  an  electric  generator,  and  the 
electricity  so  generated  is  transmitted,  transformed  and 
distributed  to  the  consumer,  who  then  turns  it  back  into 
heat.  The  heat  developed  by  this  electricity  is  only 
four  per  cent  of  the  heat  contained  in  the  fuel  used 
under  the  boilers  in  the  first  place.  For  the  present, 
therefore,  let  us  consider  the  possibilities  of  electricity 
produced  from  water  powers. 

The  capacity  of  an  hydro-electric  plant  depends 
upon  the  flow  of  the  river  through  the  different  seasons 
of  the  year,  and  the  flow  during  the  winter  months  is 
usually  much  less  than  the  summer  flow.  The  water 
which  flows  over  the  dam  and  not  through  the  water 
wheel  is  wasted  energy  —  a  loss  to  the  power  company, 
to  the  community  and  to  the  country.  It  is  therefore, 
the  duty  and  should  be  the  desire  of  the  power  company 
to  encourage  a  demand  for  electricity  which  will  result 
in  the  most  efficient  and  complete  use  of  this  natural 
source  of  power. 

Tariff 

If  you  will  consult  the  tariff  sheet  covering  the  rates 
charged  for  electricity  in  Ottawa  and  Hull,  which  by  the 
way  are  the  lowest  rates  the  writer  is  aware 
of  anywhere  in  the  world,  you  will  find  that  the  lowest 
charge  is  made  to  the  consumer  who  takes  power  through- 
out the  year  with  a  maximum  demand  perhaps  during 
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Load  Curve  showing  combined  output  of  local 

distributing  companies. 


the  summer  months  coinciding  with  the  maximum  supply 
of  water  at  the  power  plant.  The  next  rate  is  charged 
to  the  consumer  who  uses  electricity  throughout  the 
year  for  appliances  such  as  cooking  stoves,  irons,  toasters, 
vacuum  cleaners,  sewing  machines  and  a  large  number 
of  other  devices.  A  higher  rate  is  charged  for  light- 
ing which  is  used  to  a  moderate  extent  during  the 
summer  months  with  the  maximum  demand  during  the 
dark  days  of  the  winter  when  the  water  shortages  occur, - 
a  use  which  develops  what  is  known  as  a  peak.  The 
highest  charge  is  made  to  the  consumer  using  heating 
apparatus  for  the  reason  that  his  requirements  extend 
over  the  winter  months  only,  developing  a  very  distinct 
peak  in  the  power  house  load  chart. 

Peak  Load 

The  installation  of  equipment  in  a  power  plant 
must,  of  course,  be  sufficient  to  take  care  of  the  maximum 
or  peak  loads,  and  the  fixed  charges  run  up  the  cost  of 
electricity  when  this  apparatus  is  not  in  full  use  at  all 
times  throughout  the  year. 

This  will  be  more  readily  understood  by  looking  at 
figure  No.  1,  which  shows  the  usual  load  curve  of  the 
power  plant  supplying  light  and  power  in  a  city  the 
size  of  Ottawa.  The  chart  shows  the  peak  load  for  each 
day  and  variations  in  this  peak  load  throughout 
the  year,  also  the  daily  load  variations  throughout  the 
twenty-four  hours  of  an  average  day  about  this  time  of 
the  year.  From  these  curves  one  is  immediately  im- 
pressed with  the  large  quantities  of  power  available 
during  the  daily  and  yearly  off-peak  periods.  The  curves 
also  indicate  that  electricity  is  used  very  much  like 
street  railway  transportation  —  there  are  the  rush  hours 
when  everyone  requires  accommodation,  and  there  are 
the  dull  periods  when  few  are  interested  in  the  existence 
of  the  service.  In  other  words,  —  we  want  what  we 
want  when  we  want  it. 

Power  Costs  and   Power  Charges 

Speaking  very  generally,  if  power  costs  $14.00  per 
horse  power  at  the  power  house,  it  will  take  another 
$14.00  for  administration  and  distribution  to  the  cus- 
tomers, and  still  another  $9.00  to  pay  interest  charges 
taxes  and  depreciation.  For  the  purposes  of  this  illustra- 
tion therefore,  a  horse  power  will  cost  $37.00  per  year, 
or  say  $50.00  per  k.w.,  per  annum,  and  assuming  a  year 
is  composed  of  8,000  hours,  the  cost  per  k.w.hr.  would  be 
%  cent  if  each  kilowatt  were  used  throughout  the  year 
and  at  all  times.  If  this  electricity  is  used  for  power 
during  ten  hours  for  300  days,  the  cost  would  be  1% 
cent  per  k.w.hr.,  or  for  lighting  during  five  hours  per 
day  3  cents  per  k.w.hr. 

These  figures  are  costs,  not  charges,  and  it  will  no 
doubt  occur  to  you  that  the  lowest  rates  charge  for 
electricity  in  this  district  are  below  these  costs.  How 
can  this  be  ?  The  explanation  is,  of  course,  that  the  sale 
of  electricity  for  certain  purposes  is  perhaps  higher  than 
it  should  be,  enabling  the  power  company  to  sell  below 
cost  for  other  purposes,  and  this  condition  will  probably 
last  just  so  long  as  the  demand  for  heating  does  not 
overbalance  the  demand  for,  say.  street  lighting.  The 
basic  principle  is  that  each  kilowatt  consumed  should 
give  a  return  of  $50.00  per  annum,  and  the  shorter  the 
period  of  use,  the  higher  the  rate  of  charge.  Hydro- 
electricity  is,  as  you  see,  manufactured  on  a  yearly  basis, 
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and  the  most  desirable  consumers  are  those  having 
uniform  loads  thruoghout  the  whole  year. 

For  electric  heating  used  during  the  three  cold  winter 
months,  a  return  of  $50.00  per  k.w.,  of  maximum  demand 
should  be  obtained  unless  the  surplus  energy  can  be  used 
during  the  other  months  of  the  year.  However,  if  you 
will  consult  the  chart  again,  you  will  find  that  the  power 
companies  have  not  been  able  so  far  to  discover  a  daily 
use  for  off-peak  power  or  a  summer  use  for  the  electricity 
used  for  lighting  during  the  winter  months. 

In  this  climate  a  house  using  about  eight  tons  of 
coal  would  require  an  installation  of  about  12  to  15  k.w., 
or  say  20  horse  power.  The  cost  of  the  electricity  at 
$50.00  per  k.w.,  per  annum  for  12  k.w.,  would  amount 
to  $600.00  which  is,  of  course,  very  much  in  excess  of 
the  cost  of  eight  tons  of  coal  even  at  the  rate  of  $16.50 
per  ton.  The  consumer  cannot  indulge  in  the  luxury  of 
electric  heating  at  such  prices,  but  this,  you  will  say, 
is  not  a  good  reason  why  the  power  supply  company 
should  oppose  electric  heating.  There  are,  of  course, 
other  reasons  of  great  importance  to  the  power  company. 
There  is  the  question  of  quantity,  and  there  is  also  the 
difficulty  of  distributing  these  large  quantities  of 
electricity. 

When  you  remember  that  there  are  about  40,000 
houses  in  Ottawa  and  Hull,  each  taking  about  500  watts 
for  lighting,  or  a  total  of  say  20,000  k.w.,  and  that  each 
house  would  require  at  least  12  k.w.  for  heating  or  an 
additional  480,000  k.w.,  you  can  easily  see  what  a  very 
large  development  of  electricity  would  be  necessary  to 
supply  heating  for  the  present  buildings,  also  that  all 
the  hydro  power  available  in  the  vicinity  would  not 
provide  enough  electricity  to  heat  the  two  cities  when 
they  grow  to  two  or  three  times  their  present  size. 

While  power  companies  have  surplus  power,  consum- 
ers have  been  permitted  and  even  encouraged  to  purchase 
equipment  for  heating  to  use  up  this  surplus.  Then  when 
the  supply  of  power  is  all  taken  up  restrictions  are  placed 
on  heaters  to  the  discomfort  and  inconvenience  of  those 
who  have  become  accustomed  to  their  use.  We  shall 
probably  reach  the  state  of  mind  here  which  actually 
exists  in  some  other  countries  where  it  is  an  indictable 
offense  to  use  electricity  for  heating  dwellings. 

The  Nation 

This  brings  us  to  the  national  point  of  view,  and  a 
consideration  of  the  energy  value  of  electricity.  Electricity 
is  essentially  a  high  grade  form  of  energy.  It  is  easily 
and  efficiently  converted  into  mechanical  power.  The 
same  12  k.w.,  already  referred  to,  which  would  be  required 
to  heat  a  dwelling,  will  operate  100  sewing  machines, 
will  cut  6,000  cords  of  wood  per  annum,  will  pump 
millions  of  gallons  of  water  every  year,  or  will  transport 
twenty  people  200  miles  a  day. 

Figure  No.  2  shows  very  plainly  the  comparatively 
low  heating  value  of  electricity  and  incidentally  the  great 
losses  sustained  in  raising  the  heat  energy  in  coal  to 
mechanical  energy.  The  chart  also  shows  in  a  very 
striking  manner  the  wisdom  of  replacing  coal-consuming 
power  plants  by  electric  motors  supplied  with  energy 
from  waterfalls.  The  war  time  fuel  controller,  C.  A. 
Magrath,  m.e.i.c,  fully  appreciated  this  point,  and  he 
reports  that  in  one  instance  alone,  through  the  good 


work  of  our  fellow  member  Murphy,  m.e.i.c,  who  was 
associated  with  him  in  this  work,  he  was  able  to  save  the 
consumption  of  60,000  tons  of  coal  per  annum. 

To  degrade  this  electric  power  into  heat  is  equivalent 
in  the  metals  to  using  high  grade  gold  for  a  sewer  pipe 
instead  of  the  proper  metal.  Fortunately,  just  as  we 
have  iron  for  the  sewer  pipe,  so  we  have  coal  and  other 
fuels  for  heating.  The  importance  of  using  electricity 
for  mechanical  energy  has  already  been  stressed,  and 
it  is,  of  course,  of  equal  importance  that  the  lower  form 
of  energy,  fuel,  should  be  used  for  heating,  and  not  for 
purposes  of  mechanical  energy  with  attendant  heavy 
losses. 

The  conservation  of  electrical  energy  for  industrial 
expansion  in  its  many  branches  is,  therefore,  a  matter 
of  national  interest,  for  we  must  depend  largely  upon 
our  water  powers  to  supply  the  many  and  ever  increasing 
demands  of  manufacturing  and  transportation. 

The  possibility  of  utilizing  off-peak  and  summer 
surplus  power  for  electric  heating  has  been  tried  out 
in  this  way.  Electricity  has  been  passed  through  water 
separating  it  unto  the  two  gases  of  which  it  is  composed, — 
hydrogen  and  oxygen.  These  gases  have  been  collected 
compressed  and  stored  in  cylinders.  Subsequently  these 
gases  have  been  burned  giving  a  flame  having  a  tem- 
perature of  5,000  degrees.  Use  the  electricity  when 
it  is  not  otherwise  needed  —  on  the  off-peak  hours 
and  in  the  summer  —  fill  up  the  coal  bin  with  gas 
cylinders  and  when  the  Jack  Frost  comes  along 
turn  on  the  gas.  As  a  matter  of  fact  it  takes  so  much 
energy  to  produce  the  gas  that  the  whole  procedure 
cannot  be  carried  out  on  a  commercial  scale. 

In  conclusion  we  may  summarize  this  whole  subject 
in  the  following  words:  — The  direct  use  of  hydro- 
electricity  for  heating  is  not  desirable  to  the  individual 
because  the  cost  is  too  high,  it  is  not  possible  to  the 
community  because  there  is  not  enough  to  supply  every- 
one, and  it  is  not  in  the  interest  of  the  country  because 
electric  power  has  another  and  more  useful  sphere. 
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New  Institute  Officers 

As  the  senior  vice-president  of  The  Institute,  Walter 
J.  Francis,  was  confirmed  in  office  as  president  at  the 
regular  meeting  of  Council,  held  on  March  27th.,  1923. 
To  fill  the  vacancy  of  the  vice-president,  Fred.  P.  Shear- 
wood  was  appointed  vice-president.  This  left  a  vacancy 
of  a  Montreal  councillor  and  Colonel  A.  E.  Dubuc 
was  named  to  that  office.  These  appointments  are 
all  for  the  balance  of  The  Institute  year  only. 

A  resolution  of  condolence  and  sympathy  to  the 
wife  and  family  of  the  late  President  St.  Laurent  was 
passed,  the  secretary  being  instructed  to  have  it  suitably 
engrossed  and  forwarded  to  Ottawa. 

The  ballot  relative  to  the  amendments  of  the  by-laws 
was  opened  and  a  special  committee  appointed  to  analyze 
the  vote  and  report  at  the  next  meeting. 


Engineering  Employment 

While  the  employment  situation  regarding  engineers 
is  much  better  than  a  year  ago,  owing  to  local  conditions, 
particularly  in  the  west,  a  large  number  of  qualified  men 
are  looking  for  change  of  employment,  due  not  in  any  way 
to  their  lack  of  capacity,  but  to  conditions  over  which 
they  have  no  control. 

In  Ontario  and  Quebec  engineering  work  is  apparently 
above  normal,  and  the  demand  for  engineers  for  individual 
positions  continues  in  a  fairly  steady  manner.  There  is 
a  scarcity  of  draughtsmen,  which  in  general  is  an  index 
to  coming  activity.  It  is  hoped  that  the  work  in  Ontario 
and  Quebec  will  absorb  the  men  from  the  west  so  that 
they  can  remain  in  this  country. 

In  this  issue  will  be  found  a  list  of  students  who  are 
looking  for  employment  for  the  summer  months  and  some 
of  them  for  permanent  positions,  and  it  is  hoped  that  all 
employing  engineers  will  do  what  they  can  to  provide 
work  for  these  young  men.  While  it  is  true  that  there 
are  altogether  too  many  engineering  students  in  the 
Canadian  universities,  that  is  not  their  fault,  but  rather 
the  fault  of  the  profession  as  a  whole,  in  that  no  steps 
have  been  taken,  or  are  being  taken,  to  regulate  the 
supply  so  that  it  will  be,  to  some  degree,  commensurate 
with  the  demand.  At  the  present  time  there  are  two 
students  graduating  from  engineering  colleges  each  year 
for  every  position  available.  This  condition  will  have  to 
be  remedied  in  the  near  future.  In  the  meantime,  how- 
ever, it  is  felt  that  every  encouragement  should  be  given 
young  men  who  are  in  need  of  work,  and  even  if  not  in 
actual  engineering  capacity,  in  some  position  whereby 
their  services  may  be  retained  to  Canada. 
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Fraternal  Relation 

The  happy  spirit  of  fraternal  relationship  existing 
between  The  Institute  and  other  engineering  and  technical 
bodies  is  becoming  more  and  more  evident  year  by  year. 
During  the  recent  annual  convention  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  a  general  invitation 
was  issued  to  all  members  of  The  Institute  to  attend  their 
sessions  and  functions,  the  convention  being  devoted 
mainly  to  a  study  of  the  fuel  problem.  The  invitation 
was  accepted  by  a  large  number  of  the  members  of 
The  Institute.  At  the  present  time  a  committee  of  the 
Montreal  branch,  which  has  as  a  member  George  C. 
Mackenzie,  secretary  of  the  Canadian  Institute  of  Mining 
and  Metallurgy,  is  making  a  thorough  study  of  the  fuel 
problem  from  the  domestic  viewpoint  and  will  doubtless 
have  valuable  suggestions  to  offer  before  another  winter 
arrives. 

The  Canadian  Institute  of  Chemistry  will  meet  in 
Toronto,  May  29th,  30th  and  31st,  and  through  their 
secretary,  L.  E.  Westman,  an  invitation  has  been  extended 
to  all  members  of  The  Institute  to  attend  their  meetings. 

A  recent  mail  brought  a  letter  from  Magnus  Mowat> 
secretary  of  the  Institution  of  Mechanical  Engineers  of 
Great  Britain,  thanking  the  Council  for  its  congratulations 
on  the  seventy-fifth  anniversary  of  the  Institution,  and 
expressing  an  anxiety  to  co-operate  for  the  benefit  of  the 
profession. 

Within  the  past  month  a  letter  was  received  from 
Doctor  J.  H.  T.  Tudsbery,  for  many  years  active  secretary 
of  the  Institution  of  Civil  Engineers  of  Great  Britain,  and 
now  secretary  emeritus,  expressing  his  approval  of  a 
proposal  previously  made,  that  during  the  year  of  the 
British  Empire  Exhibition  advantage  should  be  taken  of 
the  occasion  to  hold  an  engineering  congress. 

Under  date  of  March  second  a  very  cordial  invitation 
was  received  from  the  Societe  des  Ingenieurs  Civils  de 
France,  requesting  The  Institute  to  participate  in  their 
seventy-fifth  anniversary  celebration  to  take  place  May 
fourth,  fifth  and  sixth,  at  the  first  session  of  which  the 
President  of  the  French  Republic  will  preside,  and 
strongly  urging  that  The  Institute  be  personally  repre- 
sented. 

This  year  the  American  Society  of  Mechanical  Engin- 
eers decided  to  hold  their  spring  meeting  in  Montreal, 
and  immediately  a  committee  of  the  Montreal  Branch  of 
The  Institute  was  formed  to  look  after  the  local  arrange- 
ments, which  are  now  well  under  way.  In  that  connec- 
tion there  is  a  letter  from  the  good  friend  of  all  engineers 
and  engineering  progress,  Calvin  W.  Rice,  secretary  of 
the  society,  who  writes  the  President  and  Council  of 
The  Engineering  Institute  of  Canada  in  a  characteristic 
vein  as  follows: 

Greetings: — 

The  President  and  Council  of  the  American 
Society  of  Mechanical  Engineers  has  peculiar  pleasure 
in  extending  to  you  and  to  the  membership  of  The 
Engineering  Institute  of  Canada  a  hearty  invitation 
to  attend  the  coming  Spring  Meeting  of  the  Society 
in  Montreal,  May  28-31. 


We  invite  you  all  to  join  in  the  social  events 
and  to  participate  in  the  technical  discussions.  The 
officers  of  our  Society  ardently  hope  that  this  meeting 
will  extend  the  already  pleasant  understanding 
between  the  representatives  of  the  engineering 
profession  of  the  two  countries. 

Further,  the  Council  of  the  American  Society  of 
Mechanical  Engineers  wishes  to  gratefully  acknowled- 
ge the  wholehearted  co-operation  with  which  the 
Montreal  Branch  of  The  Engineering  Institute  of 
Canada  is  assisting  the  Montreal  members  of  the 
A.S.M.E.  in  the  plans  for  the  meeting. 

Cordially  yours, 

(signed)    Calvin  W.  Rice,  Secretary. 


Truth  in  Advertising 

Occasionally  advertisements  are  seen  which  are 
believed  by  many  to  have  some  suspicious  qualities, 
but  few  are  sufficiently  interested  to  investigate.  In  the 
fall  of  nineteen  twenty-one,  the  American  Association  of 
Engineers  called  the  attention  of  the  Associated  Advertis- 
ing Clubs  of  the  World  to  certain  advertisements  appearing 
under  the  name  of  Chief  Draughtsman  Dobe.  Following 
the  action  of  the  American  Association  of  Engineers,  the 
National  Vigilance  Committee  of  the  Associated  Advertis- 
ing Clubs  of  the  World,  of  which  H.  S.  Van  Scoyoc, 
m.e.i. c,  is  a  vice-president,  investigated  the  advertise- 
ments and  have  issued  the  following  circular  which  has 
been  forwarded  for  publication  by  the  A.A.E. 

"Chief  Draughtsman  Dobe"  purports  to  be  an  experienced  employer 
of  draughtsmen  for  a  large  and  well-known  engineering  firm  of  engineers. 
He  offers  to  train  personally,  (by  correspondence),  candidate  student 
draughtsmen. 

Advertising  extensively  in  magazines,  "Chief  Draughtsman  Dobe" 
tells  an  interesting  story. 

By  assembling  various  statements  taken  from  the  Dobe  copy  and 
follow-up  literature,  it  is  found  that  a  15  year  old  boy  with  ability  to 
read,  write,  use  figures  and  follow  instructions,  can  study  under  Dobe 
for  the  equivalent  of  three  to  six  weeks  of  solid  eight  hour  days,  and 
then  be  prepared  to  earn,  and  in  fact,  is  guaranteed  a  salary  of  $250 
to  $300  a  month  with  $450  on  the  side  at  home 

A  magnificent  set  of  draughting  tools  are  advertised  "free"  as  an 
inducement  to  prospective  students.  However,  the  approximate  sum 
of  $65.00  is  charged  for  the  course  and  must  be  paid  before  the  "free 
tools"  become  the  student's  property.  Of  course,  nothing  requiring 
an  expenditure  of  that  amount  of  money  can  be  considered  "free". 

Investigation  of  the  truth  of  the  claims  that  positions  paying  $250 
to  $300  per  month  will  be  available  to  Dobe  graduates,  shows  that 
not  one  of  a  number  of  engineering  contractors  will  retain  a  draughts- 
man in  a  permanent  position  paying  $250  a  month,  unless  he  has 
years  of  experience. 

The  "Chief  Draughtsman  Dobe"  copy  is  exceedingly  misleading. 
Young  men  expecting  exceptional  results  are  disillusioned  because  of 
the  exaggerated  promises  made  The  so-called  "Free  Offer"  is  used 
in  direct  violation  of  the  recommendations  of  this  Committee  inasmuch 
as  the  "Offer"  cannot  be  acquired  without  tin  expenditure  ol  money. 

The  confidence  of  the  public  and  the  reputations  of  the  advertising 

and  engineering  professions  are  ridiculed  and  belittled  In   advertii 
of  the  "Chief  Draughtsman  Dobe"  type.    This  Committee  cannot 
recommend  the  "Dobe"  and  typical  copy. 

Naimwi  Vigilance  Committi 
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THIS  MONTH'S  CONTRIBUTORS 

\ 


The  Design  and  Economics  of  City  Refuse  Destructors 

The  subject  of  city  refuse  destructors  and  incinerators 
was  presented  before  the  Montreal  Branch  on  December 
7th,  1922,  in  a  paper  by  F.  A.  Combe,  m.e.i.c,  consulting 
combustion  and  steam  engineer,  Montreal,  Quebec. 

Mr.  Combe  was  born  at  Gorlestone,  Suffolk.  England, 
in  1882,  and  received  his  education  at  Framlingham 
College,  as  a  private  pupil  of  G.  P.  Knowles,  London, 
and  at  the  Bedford  and  Manchester  Technical  Schools. 
For  five  years,  from  1899  to  1904,  he  was  a  pupil  with 
W.  H.  Allen  Son  and  Company,  Limited,  Bedford, 
England,  following  which  he  joined  the  staff  of  the 
British  Westinghouse  Electrical  and  Manufacturing 
Company,  Manchester,  during  which  time  he  was  chief 
assistant  on  gas  engine  erection  and  testing  in  England, 
Spain  and  France.  In  1906  he  again  joined  the  staff  of 
W.  H.  Allen  Son  and  Company,  Limited,  as  chief  assistant 
of  the  testing  department.  On  coming  to  Canada  the 
following  year,  he  became  engaged  on  the  design,  con- 
struction and  operation  of  power  plants,  being  connected 
with  Messrs.  Ross  and  Holgate,  consulting  engineers. 
From  1908  to  1910  Mr.  Combe  was  in  charge  of  the  design 
and  construction  of  the  mechanical  equipment  of  the 
central  power  house  and  distribution  system  also  the 
heating  and  ventilating  systems  of  the  new  medical 
building  at  McGill  University  and,  during  this  period, 
prepared  designs  and  reports  on  various  heating,  ven- 
tilating and  power-plant  projects.  In  1910  he  was 
appointed  chief  draughtsman  and,  later  chief  engineer 
for  Canada,  for  Babcock  and  Wilcox.  In  1920  he  enter- 
ed private  practice  as  consulting  engineer  engaged  on 
steam  power  plant,  combustion,  heating  and  ventilat- 
ing engineering. 

Electrons,  Atoms  and  the  Ether 

The  discoveries  of  recent  years,  on  this  subject,  have 
been  treated  in  considerable  detail  in  a  paper  by  W.  B. 
Cartmel,  m.e.i.c,  transmission  engineer  of  the  Northern 
Electrical  Company,  Limited,  Montreal,  which  was  read 
before  the  Montreal  Branch  on  March  30th,  1922. 

Mr.  Cartmel  was  born  in  Liverpool,  England,  in 
1872,  and  received  his  engineering  education  on  this 
continent,  having  attended  the  Case  School  of  Applied 
Science,  Cleveland,  Ohio,  from  which  he  graduated  with 
the  degree  of  B.S.,  in  1900.  Two  years  later  he  received 
his  degree  of  M.A.,  from  the  University  of  Nebraska. 
He  was  then  appointed  laboratory  assistant  at  the 
Bureau  of  Standards,  Washington,  D.C.,  where  he 
remained  until  1903,  when  he  accepted  the  instructorship 
in  physics  at  the  University  of  Cincinnati  from  1903  to 
1905,  and  was  awarded  the  Whiting  Fellowship  in  physics 
attending  Harvard  University,  1906  to  1907.  In  the  fall 
of  1907  Mr.  Cartmel  was  appointed  professor  of  physics 
and  electrical  engineering  at  the  University  of  New 
Brunswick  where  he  remained  until  he  joined  the  engin- 


eering staff  of  the  Northern  Electrical  Company,  Limited, 
in  191 1.     In  1915  he  was  placed  in  charge  of  the  transmis 
sion  division  of  the  company. 

The  Fuel  Situation  in  Canada 

The  "fuel  problem",  which  is  attracting  such  general 
attention  at  the  present  time  due  to  the  necessity  of 
immediate  action  against  a  recurrence  of  the  coal  shortage 
of  the  past  winter,  has  been  summarized  by  B.  F.  C. 
Haanel,  m.e.i.c,  in  his  paper  entitled,  "The  Fuel  Situation 
in  Canada,"  read  before  the  Ottawa  Branch,  on  December 
7th,  1922. 

Mr.  Haanel  is  a  native  of  the  province  of  Ontario, 
having  been  born  at  Cobourg,  Ontario,  in  1877.  He 
undertook  his  engineering  studies  at  Syracuse  University 
and  received  his  degree  of  Bachelor  of  Science  from  that 
university  in  1899.  After  graduating,  Mr.  Haanel  spent 
two  years  at  the  Massachusetts  Institute  of  Technology 
on  special  engineering  studies.  Before  entering  the 
Federal  service,  as  chief  engineer  of  the  division  of  fuels 
and  fuel  testing  of  the  Mines  Branch,  Department  of 
Mines,  Ottawa,  he  was  engaged  on  engineering  work 
with  the  American  Bridge  Company,  the  United  Engin- 
eering and  Contracting  Company,  and  other  structural 
companies. 

Electricity  for  Heating  Buildings 

When  the  subject  of  Canada's  fuel  problem  was 
discussed  at  a  meeting  of  the  Ottawa  Branch  on  December 
7th,  1922,  a  paper  on  "Electricity  for  Heating  Buildings", 
by  G.  Gordon  Gale,  m.e.i.c,  was  presented,  which  should 
disallusion  those  who  had  looked  to  the  use  of  electrical 
energy  for  domestic  heating  as  a  solution  of  the  problem. 

Mr.  Gale  is  vice-president  and  general  manager  of 
the  Hull  Electric  Company,  operating  the  electric  lighting, 
power  and  traction  services  in  the  city  of  Hull,  Quebec. 
He  was  born  at  Quebec  city  in  1882,  where  he  received 
his  primary  schooling.  In  1903  he  graduated  from  McGill 
University  with  his  degree  of  Bachelor  of  Science  in 
Mining,  and,  continuing  his  studies  at  McGill,  he  received 
a  similar  degree  in  electrical  engineering  the  following 
year,  and  Master  of  Science  in  1905.  His  first  work 
after  graduating  was  with  the  Canadian  Rubber  Com- 
pany as  assistant  engineer  until  1906.  The  following 
year  he  was  resident  engineer  for  Messrs.  Ross  and 
Holgate,  at  Deschenes,  Que.  The  same  year  he  was 
appointed  superintendent  of  power  with  the  Hull  Electric 
Company,  being  promoted  to  acting  general  super- 
intendent and  later  general  superintendent  in  1909,  and 
general  manager  in  1914.  Mr.  Gale  was  chairman  of 
the  Ottawa  Branch  for  the  year  1918,  and  was  member 
of  Council  from  1919  to  1921.  He  was  also  elected 
president  of  the  Canadian  Electric  Railway  Association 
at  the  annual  convention  last  year. 


Publication 


Burning  Liquid  Fuel;  by  William  N.  Best;  published  by  the  U.P.C. 
Book  Company,  Inc.  This  is  a  practical  treatise  on  the  perfect  com- 
bustion of  oils  and  tars,  giving  analyses,  calorific  values  and  heating 
temperatures  of  various  gravities  with  information  on  the  design  and 
proper  installation  of  equipment  for  all  classes  of  service.  It  contains 
over  three  hundred  illustrations  and  diagrams  showing  various  installa- 
tions of  liquid  fuel. 
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Death  of  President  St.  Laurent 

Although  in  poor  health  for  some  time,  President 
Arthur  St.  Laurent  had  been  gaining  in  strength  so  that 
his  death,  which  took  place  at  his  home  in  Ottawa,  on 
Tuesday,  March  6th,  was  unexpected. 

The  Institute  mourns  its  President,  and  the  engin- 
eering profession  in  Canada  has  lost  one  of  its  shining 
lights,  one  who  maintained  in  a  firm,  but  kindly  manner, 
the  highest  traditions  of  the  profession.  The  Department 
of  Public  Works  of  Canada  is  bereft  of  its  thoroughly 
capable  and  highly  respected  chief  engineer,  to  whom  all 
under  him  were  devoted  in  their  loyalty.  The  city  of 
Ottawa  has  lost  one  of  its  best  citizens,  and  his  sorrowing 
wife  and  family,  a  kindhearted  and  loving  husband  and 
father. 

The  funeral  was  held  at  nine  o'clock  on  the  morning 
of  March  9th  at  Sacred  Heart  Church,  Ottawa,  thence 
to  Notre  Dame  Cemetery.  The  service  at  Sacred  Heart 
Church  was  most  impressive.  Rev.  Father  Leon  Bouvet, 
O.M.I.,  superior  of  the  Oblate  Scholasticate,  officiated  at 
the  requiem  high  mass,  attended  by  Rev.  Father  C.  E. 
Paquette,  O.M.I. ,  as  deacon,  and  Rev.  Father  A.  Jacques, 
O.M.I. ,  as  sub-deacon.  Rev.  Father  Sylvain,  O.M.I., 
of  Hull,  a  nephew  of  deceased,  officiated  at  the  blessing 
of  the  remains.  During  the  requiem  mass,  Rev.  Father 
M.  Sylvain,  of  Montreal,  a  brother-in-law,  read  low  mass 
at  a  side  altar.  The  Sacred  Heart  Church  choir  under 
the  direction  of  Henri  Lefebvre,  choir-master,  rendered 
with  solemn  effect  Perosi's  Mass  for  the  Dead.  The 
chief  mourners  were  two  sons  of  the  deceased,  Adrien 
St.  Laurent  and  Lucien  St.  Laurent,  of  Ottawa;  four 
brothers,  Valmore  and  Alphonse  St.  Laurent,  of  Rimous- 
ki;  Andre  St.  Laurent,  of  Boston,  and  Emile  St. 
Laurent,  of  Winnipeg.  Other  relatives  present  included 
J.  C.  Letellier,  Antoine  Garneau  and  R.  Sylvain,  all  of 
Montreal. 

A  remarkable  token  of  the  esteem  in  which  Mr. 
St.  Laurent  was  held  was  in  evidence  by  the  effusion  of 
floral  tributes  and  the  very  large  attendance  at  his  funeral. 
The  attendance  included  the  leading  officials  and  a  large 
representation  of  the  staff  of  the  Department  of  Public 
Works;  his  confreres  of  the  engineering  profession,  fellow- 
officials  and  representatives  of  various  branches  of  The 
Engineering  Institute  of  Canada,  members  of  the  judiciary 
and  various  other  professions,  representatives  of  many 
government  departments,  and  citizens  in  many  walks 
of  life.  The  engineering  profession  and  Department  of 
Public  Works  were  represented  by  members  and  officials 
from  points  as  far  east  as  Rimouski  and  as  far  west  as 
Port  Arthur. 

Among  those  present  at  the  funeral  were  the  following 
members  of  The  Engineering  Institute  of  Canada:  G.  J. 
Desbarats,  acting  deputy  minister  of  national  defense; 
representatives  of  the  Council  of  The  Institute  including 
K.  B.  Thornton,  F.  P.  Shearwood,  Frederick  B.  Brown, 
J.  A.  Duchastel,  Past-Presidents  George  A.  Mountain 
and  Lieut.-Col.  W.  P.  Anderson,  and  the  Secretary; 
O.  S.  Finnie  and  F.  C.  C.  Lynch,  chairman  and  secretary 
respectively  of  the  Ottawa  Branch  and  A.  B.  Lambe, 


representing  the  Peterborough  Branch;  Major  D.  L. 
McKeand,  president  of  the. Civil  Service  Federation  of 
Canada;  K.  M.  Cameron,  assistant  chief  engineer,  Public 
Works  Department;  A.  R.  Dufresne,  former  assistant 
chief  engineer;  W.  A.  Bowden,  chief  engineer,  Depart- 
ment of  Railways  and  Canals;  J.  B.  Challies,  director. 
Dominion  Water  Power  Branch,  Department  of  the 
Interior;  W.  J.  Fuller,  district  engineer  at  Sault  Ste. 
Marie;  Col.  H.  J.  Lamb,  superintending  engineer, 
Public  Works  Department,  Toronto;  J.  M.  Wilson, 
Roy  Millar,  and  W.  R.  Macdonald,  of  the  Toronto  dis- 
trict of  the  Public  Works  Department;  A.  R.  Decary, 
P.  E.  Amyot  of  the  Rimouski  district;  H.  B.  R.  Craig  of 
the  London  district,  and  J.  L.  Dansereau  of  the  Montreal 
district;  R.  de  B.  Corriveau,  and  C.  R.  Coutlee  of  the 
Ottawa  district;  Ulric  Valiquet,  W.  J.  Stewart,  Comman- 
der C.  P.  Edwards,  R.  A.  Davy,  J.  Somerville,  F.  J. 
Smith,  John  Murphy,  J.  E.  Larochelle,  S.  J.  Kingston, 
F.  G.  Smith,  P.  Sherrin,  H.  M.  Davy,  Noulan  Cauchon, 
P.  H.  Leblanc,  J.  L.  Rannie,  W.  J.  Lynch,  and  many  others. 


ARTHUR  T.  ST.  LAURENT,  B.A.,  C.E. 

Bearing  further  testimony  to  the  wide-spread  regret 
and  sympathy  occasioned  by  the  passing  of  Mr.  St. 
Laurent  were  numerous  letters  of  sympathy,  spiritual 
offerings  and  a  wealth  of  beautiful  floral  tributes.  Letters 
of  sympathy  were  received  from  Hon.  Doctor  J.  H.  King, 
minister  of  public  works,  Hon.  Rodolphe  Lemieux, 
speaker  of  the  House  of  Commons,  His  Worship  Mayor 
Frank  Plant,  the  Professional  Institute  of  Civil  Service 
of  Canada,  the  Knights  of  Columbus,  Ottawa,  and 
others.  Among  the  organizations  which  sent  spiritual 
offerings  were  the  Champlain  Council,  Knight  of  Colum- 
bus, the  staff  of  the  Chief  Engineer's  Branch,  Depart- 
ment of  Public  Works,  the  Sacred  Heart  Convent,  and 
the  Montreal  staff  of  the  Department  of  Public  Works. 

Floral  offerings  were  received  from  Hon.  Doctor 
J.  H.  King,  minister  of  public  works,  Hon.  Jacques  Bureau, 
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deputy  minister  of  public  works  and  Mme  Bureau,  J.  B. 
Hunter  and  Mrs  Hunter;  the  executive  staff  of  the  De- 
partment of  Public  Works;  the  engineering  staffs  of  the 
Department  of  Public  Works  at  Ottawa,  New  West- 
minster, B.C.,  Victoria,  B.C.,  Winnipeg,  Man.,  London, 
Ont.,  Port  Arthur,  Ont.,  Fort  William,  Ont.,  St.  John 
Harbour,  N.B.,  Halifax,  N.S.,  Nelson,  B.C.;  The 
Engineering  Institute  of  Canada;  the  members  of  Council 
of  The  Institute;  the  chairman  and  members  of  the 
Ottawa  Branch;  the  Cape  Breton  Branch;  the 
Peterborough  Branch;  the  executive  committee  and 
members  of  the  Montreal  Branch;  the  Toronto  Branch: 
the  chairman  and  members  of  the  Quebec  Branch;  the 
staff  of  the  Laboratory  for  Testing  Materials;  members 
and  staff  of  the  Board  of  Hearing  and  Recommendation; 
president  and  executive  of  the  Canadian  Club;  chief 
engineer  and  assistant  engineers  of  Department  of  Rail- 
ways and  Canals;  estimates  branch,  the  Public  Works 
Department;  P.  Lyall  and  Sons;  Campeau  Fish  and 
Game  Club. 

In  the  House  of  Commons  on  March  9th,  the  Right 
Honourable  Mr.  Arthur  Meighen,  referring  to  the  death 
of  Mr.  St.  Laurent,  said:  "Before  the  minister  replies  I 
would  like  to  take  the  opportunity  of  expressing,  in 
common,  I  know,  with  others,  the  high  appreciation  I 
feel,  and  have  always  felt,  of  the  services  of  Mr.  St. 
Laurent  who,  unfortunately,  has  died  lately.  I  came  in 
contact  with  him  very  intimately,  and  over  a  long  period 
of  time.  I  was  the  means  of  having  him  appointed  on 
the  Dominion  Power  Board,  and  in  other  special  matters 
of  great  engineering  difficulty  I  availed  myself  of  his 
services.  I  found  him  a  man  of  high  professional  capa- 
city, and  as  well,  possessed  of  a  keen  sense  of  duty;  to 
duty  he  devoted  himself  unceasingly  throughout  all  the 
period  of  our  acquaintance.  I  learned  with  the  very 
deepest  regret  of  the  death  of  a  servant  of  the  public, 
such  as  he,  and  I  desire  to  record  before  this  House  my 
sense  of  our  loss."  A  further  tribute  was  paid  by  the 
Hon.  Doctor  J.  H.  King,  minister  of  public  works,  who 
replied  as  follows,  "I  am  sure  I  can  concur  in  every  word 
that  has  been  stated  by  the  Right  Honourable  Leader 
of  the  Opposition  (Mr.  Meighen)  and  the  member  for 
New  Westminster.  It  was  my  good  fortune  as  minister 
of  the  department  to  come  closely  in  contact  with  the 
late  Mr.  St.  Laurent  while  he  was  acting  in  the  capacity 
of  chief  engineer  of  the  Department  of  Public  Works. 
As  has  been  stated,  he  was  a  man  not  only  of  excellent 
engineering  knowledge  and  ability,  but  of  excellent  parts 
and  character,  a  very  lovable  man,  and  his  loss  is  and  will 
be  greatly  felt  by  the  department  and  in  government 
circles." 

William  McNab,  m.e.i.c. 

Profound  regret  is  expressed  at  the  death  of  William 
McNab,  m.e.i.c,  of  Montreal,  one  of  the  most  widely 
known  members  of  The  Institute,  at  the  Montreal  General 
Hospital  on  February  23rd,  1923,  after  an  illness  of 
six  weeks.  At  the  time  of  his  death,  Mr.  McNab  was 
chairman  of  the  Valuation  Committee  of  the  Grand  Trunk 
Railway  System,  having  been  with  the  system  for  over 
half  a  century.  He  had  been  a  resident  of  Montreal 
since  coming  to  Canada  in  1870,  and  had  a  great  many 
friends  and  admirers  in  private  life  as  well  as  in  engineer- 
ing and  railway  circles.  The  funeral  was  from  his  late 
residence,    25   Essex   Avenue,    Montreal,   on   Monday, 


February  26th,  and  among  the  very  large  number  present 
were  many  officials  of  the  railway  and  representatives 
of  engineering  profession. 

Mr.  McNab  was  born  at  Irvine,  Scotland,  and  on 
his  arrival  in  Canada  entered  the  service  of  the  Grand 
Trunk  Railway  at  Montreal,  in  1870,  as  draughtsman, 
being  then  in  his  fifteenth  year.  In  1887  he  was  appointed 
chief  draughtsman  and  nine  years  later,  in  1896,  assistant 
engineer.  In  1907  he  became  principal  assistant  engineer, 
in  1916  valuation  engineer,  and  in  1918  chairman  of  the 
valuation  committee.  His  standing  in  his  profession  led 
to  his  being  chosen  for  important  offices  in  the  various 
engineering  associations,  both  in  the  United  States  and 
Canada.  He  was  elected  a  director  of  the  American 
Railway  Engineering  Association  in  1905,  and  after 
holding  the  office  as  second  vice-president,  first  vice- 
president  and  chairman  of  many  committees,  he  became 
president  of  the  association  in  1908,  and  was  re-elected 


WILLIAM  McNAB,   M.E.I.C. 

to  that  office  in  the  following  year.  In  1910  he  delivered 
the  address  of  welcome  to  the  president  of  the  United 
States,  William  Howard  Taft,  on  the  occasion  of  the 
convention  of  the  American  Railway  Engineering  Associa- 
tion, at  Chicago.  His  work  in  the  interests  of  the  engin- 
eering profession  in  general,  and  railway  engineering  in 
particular,  was  most  valuable.  The  specifications  for 
roadbeds  adopted  by  the  railways  of  this  continent,  were 
contained  in  his  report  presented  as  chairman  of  the 
committee  on  roadways  of  the  American  Railway  Engin- 
eering Association. 

He  was  a  member  of  St.  Andrew's  Society,  a  past- 
president  of  the  Caledonia  Society,  and  an  honorary  life 
member  of  the  Montreal  Amateur  Athletic  Association. 

Mr.  McNab  was  one  of  The  Institute's  earliest  mem- 
bers, having  been  elected  Member  on  February  3rd,  1887. 
He  was  always  keenly  interested  in  its  activities  and  for 
nine  years,  from  1891  to  1899  was  librarian;  and  for  two 
terms,  1900  and  1907  he  served  on  the  Council. 
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L.  S.  Dixon,  a.m.e.i.c,  has  been  appointed  chief 
engineer  for  the  three  plants  of  the  Eddy  Paper  Corpora- 
tion in  the  vicinity  of  Three  Rivers,  Michigan. 

F.  H.  Job,  jr.E.i.c,  who  until  recently  has  been  with 
the  Bethlehem  Steel  Company  at  Welland,  has  accepted 
a  position  with  the  McClintic-Marshall  Construction 
Company. 

P.  G.  Gauthier,  jr.E.i.c,  of  Montreal,  is  with  the 
Quebec  Development  Company  at  St.  Joseph  d'Alma, 
Lake  St.  John.  Mr.  Gauthier  graduated  in  civil  engineer- 
ing from  McGill  University  in  1921. 

Thomas  H.  Dickson,  jr.E.i.c,  is  on  the  engineering 
staff  of  the  New  Brunswick  Power  Company,  where  he 
has  been  engaged  in  mapping  distribution  systems,  testing, 
and  general  power  plant  work. 

A.  G.  Barrett,  s.e.i.c,  is  located  at  Kingston,  Ontario, 
as  instrumentman,  with  the  department  of  public  high- 
ways of  Ontario.  Mr.  Barrett  graduated  from  Queen's 
University  in  1921. 

Tom.  A.  Allan,  a.m.e.i.c,  has  been  appointed  chief 
signal  inspector  of  the  Canadian  National  Railways,  with 
offices  at  Toronto.  Mr.  Allan  was  formerly  located  at 
the  Montreal  office  of  the  Grand  Trunk  Railway  Systems. 

E.  H.  Darling,  m.e.i.c,  J.  J.  Mackay,  m.e.i.c, 
E.  R.  Gray,  a.m.e.i.c,  and  S.  T.  J.  Fryer,  were  appointed 
an  advisory  committee  of  the  Town  Planning  Board  of 
Hamilton,  at  a  meeting  of  the  board  held  on  March  8th. 

James  McAdam,  a.m.e.i.c,  who  has  charge  of  the 
highway  department  of  the  firm  of  Frank  Barber  and 
Associates,  Limited,  Toronto,  has  just  returned  from  a 
trip  to  the  Old  Country,  where  he  was  combining  business 
with  pleasure. 

J.  D.  Calvin,  a.m.e.i.c,  is  now  with  the  Bayline 
Steamships  Limited,  Montreal.  Mr.  Calvin  graduated 
from  Queen's  University  in  1907,  and  has  been  recently 
connected  with  the  Century  Coal  Company,  Montreal, 
as  superintendent  of  docks. 

R.  C.  McCully,  a.m.e.i.c,  has  accepted  a  position 
with  V.  D.  Simons,  industrial  engineer,  Chicago.  Mr. 
McCully  graduated  from  McGill  University  in  1916  and 
has  had  considerable  experience  on  construction  work  in 
Canada. 

J.  L.  Busfield,  m.e.i.c,  of  the  firm  of  Beaubien, 
Busfield  and  Company,  consulting  engineers,  Montreal, 
has  returned  to  Montreal  after  spending  the  winter 
months  in  Winnipeg  on  work  for  the  Manitoba  Power 
Company. 

A.  M.  Reid,  s.e.i.c,  and  C.  A.  Norris,  s.e.i.c,  of 
Toronto,  were  elected  by  acclamation,  president  and 
secretary- treasurer,  respectively,  of  the  permanent  exe- 
cutive of  the  class  of  1923  of  the  University  of  Toronto, 
with  which  class  they  graduate  this  spring. 


Daniel  T.  Main,  m.e.i.c,  formerly  sales  engineer  and 
works  inspector,  National  Steel  Car  Corporation,  Hamil- 
ton, has  been  appointed  Montreal  manager  of  the  corpora- 
tion, in  charge  of  sales,  his  offices  being  902  McGill 
Building. 

F.  W.  Pearson,  a.m.e.i.c,  formerly  municipal  engineer 
for  Wawanesa,  Manitoba,  has  been  appointed  city  engineer 
of  Prince  Rupert,  British  Columbia.  Mr.  Pearson  has  had 
a  wide  experience  in  railway  location  and  maintenance 
construction,  and  municipal  engineering. 

Robert  E.  Butt,  a.m.e.i.c,  of  Wolverhampton, 
England,  has  been  appointed  chief  engineer  with  Messrs. 
Kindred  and  Company  of  that  city.  For  the  last  nine- 
teen years  Mr.  Butt  has  had  a  wide  and  varied  experience 
in  electrical  and  mechanical  engineering  both  in  Canada 
and  England. 

W.  S.  Wilcock,  jr.E.i.c,  is  located  with  the  Jewel 
Collieries,  Limited,  at  Wayne,  Alberta.  Mr.  Wilcock 
graduated  from  the  University  of  Toronto  with  the 
degree  of  B.A.Sc.  in  1920,  and  after  graduation  he  was 
with  the  department  of  mines  as  assistant  surveyor  at 
Copper  Cliff,  Ontario. 

Howard  J.  Williams,  a.m.e.i.c,  formerly  assistant 
engineer  with  the  Maine  Water  Power  Commission  has 
joined  the  staff  of  Vaughan  Engineers,  Boston.  Mr. 
Williams  graduated  from  Queen's  University  with  the 
degree  of  B.Sc,  in  1917  and  subsequently  received  the 
degree  of  M.Sc,  from  the  Massachusetts  Institute  of 
Technology  in  1920. 

W.  H.  Abbott,  a.m.e.i.c,  formerly  resident  engineer 
of  the  Hull  Electric  Company  of  Hull,  Que.,  has  accepted 
a  position  with  the  Manitoba  Power  Company,  Ltd., 
with  headquarters  at  Winnipeg.  Mr.  Abbott  has  charge 
of  the  development  of  the  western  business  of  the  company, 
with  special  reference  to  the  transmission  of  power  from 
Great  Falls  to  the  western  part  of  the  province. 

E.  A.  Childerhose,  a.m.e.i.c,  is  now  with  the  Pennsyl- 
vania Water  and  Power  Company,  Baltimore,  Maryland. 
Mr.  Childerhose  graduated  in  1917  from  the  University 
of  Manitoba  with  the  degree  of  Bachelor  of  Electrical 
Engineering,  and  since  that  time  has  been  connected  with 
the  city  of  Winnipeg  as  assistant  to  the  chief  engineer  in 
charge  of  all  work  on  new  substations  and  installations, 
and  later  as  electrical  engineer  of  the  Manitoba  Power 
Commission. 

R.  M.  Calvin,  a.m.e.i.c,  who  graduated  from  Queen's 
University  with  the  degree  of  B.Sc.  in  1911,  has  resigned 
from  the  staff  of  H.  S.  Taylor,  Ltd.,  of  Montreal,  and 
is  with  the  Hanover  Converters,  Limited,  at  Hanover, 
Ontario.  Mr.  Calvin  was  connected  with  the  Canadian 
Stewart  Company,  Toronto,  and  in  1914  enlisted  with  the 
Canadien  Engineers .  He  was  later  with  the  Water  Power 
Branch  of  the  Department  of  the  Interior,  Ottawa. 

D.  Keith  MacLeod,  a.m.e.i.c,  manager  for  the 
Dominion  Insulator  and  Manufacturing  Company,  Limit- 
ed, Toronto,  Ontario,  is  now  located  at  Niagara  Falls. 
Mr.  MacLeod  graduated  from  McGill  University  in  1912 
and  has  been  connected  with  the  Ohio  Brass  Company, 
both  in  the  United  States  and  Canada,  for  the  past  three 
years.  Previous  to  (his  he  was  engineer  of  equipnu-m 
and  assistant  superintendent  of  rolling  stock  for  the 
Montreal  Tramways  Company. 
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Roy  A.  Crysler,  Jr.E.I.C,  is  on  the  staff  of  the  plan 
examining  branch,  City  Architect's  Department  of  the 
city  of  Toronto.  Mr.  Crysler  graduated  from  the 
University  of  Toronto  in  1920,  and  after  graduating  was 
assistant  engineer  at  the  experimental  station  of  the 
Provincial  Board  of  Health  of  Ontario,  and  later  as 
engineer  and  surveyor  to  the  Town  Planning  Commission 
of  Niagara  Falls,  Ontario.  For  the  past  two  years  he 
was  with  the  Hydro-Electric  Power  Commission  of 
Ontario  as  field  draughtsman  at  Niagara  Falls. 

A.  E.  Foreman,  m.e.i.c,  of  Vancouver,  district  engin- 
eer of  the  Portland  Cement  Association  of  Chicago,  was 
elected  president  of  the  Vancouver  Automobile  Club  at 
the  annual  meeting  on  February  20th,  last.  Mr.  Foreman 
is  an  active  member  of  the  Vancouver  Branch  and  was 
recently  elected  president  of  the  Association  of  Professional 
Engineers  of  British  Columbia.  He  is  a  member  of  the 
executive  of  the  Convocation  of  the  University  of  British 
Columbia  to  which  he  was  re-elected  recently  for  a  further 
term  of  three  years. 

H.  G.  Hunter,  m.e.i.c,  Canadian  representative  and 
resident  engineer  of  the  New  York  Continental  Jewell 
Filtration  Company  for  the  past  fourteen  years,  has 
associated  himself  with  Francis  Hankih  and  Company, 
Limited,  Montreal  and  Toronto,  and  through  their 
combined  endeavours  will  now  manufacture  the  equip- 
ment of  this  company  in  Canada.  Mr.  Hunter  has  been 
actively  engaged  on  water  works  and  sewage  disposal 
works  for  many  years,  and  came  to  Canada  as  resident 
engineer  for  the  New  York  Continental  Jewell  Filtration 
Company  in  1914,  with  headquarters  in  Montreal. 

R.  A.  C.  Henry,  m.e.i.c,  is  director  of  the  bureau  of 
economics  of  the  Canadian  National  Railways,  his  appoint- 
ment to  this  position  having  been  announced  recently. 
Mr.  Henry  has  been  for  some  time  assistant  engineer 
with  the  Department  of  Railways  and  Canals  with  which 
department  he  was  first  appointed,  in  May  1912,  as 
inspecting  engineer,  the  following  year  having  been 
promoted  to  the  position  of  assistant  engineer.  Mr.  Henry 
was  born  in  Montreal  in  1884,  and  graduated  from  McGill 
University  in  arts  and  science,  having  received  his  degree 
of  B.Sc,  in  1912. 

Harold  B.  Fisk,  a.m.e.i.c,  of  Drummondville,  Que., 
has  been  appointed  president  of  the  Laurentian  Hydro 
Electric  Limited,  Montreal,  which  company  has  been 
organized  to  distribute  power  in  the  Laurentian  district. 
Mr.  Fisk  is  a  native  of  the  Old  Country  having  been  born 
at  Evesham,  Worcestershire,  England,  in  1883.  Since 
coming  to  Canada  in  1907  he  has  been  engaged  on  power 
work  almost  continuously,  having  been  at  various  times 
on  the  engineering  staffs  of  the  Shawinigan  Water  and 
Power  Company;  the  Mines  Power  Company  (now 
Northern  Ontario  Power  Company);  the  Kaministiquia 
Power  Company,  and  the  Southern  Canada  Power 
Company. 

S.  C.  Wolfe,  a.m.e.i.c,  has  resigned  from  the  staff  of 
Lockwood  Greene  and  Company,  and  has  been  appointed 
chief  engineer  of  the  Horton  Steel  Works,  Limited,  of 
Bridgeburg,  Ontario,  in  which  position  he  has  immediate 
charge  of  engineering  as  well  as  supervision  of  purchasing 
and  field  erection.  After  graduation  from  the  Massa- 
chusetts Institute  of  Technology  in  1906,  Mr.   Wolfe 


was  employed  as  field  bridge  inspector  for  the  Rhode 
Island  Company,  and  later,  in  1908,  he  was  associated 
with  Stone  and  Webster,  Inc.,  on  structural  design  until 
1911  when  he  was  appointed  estimating  engineer  for  the 
Minneapolis  Steel  and  Machinery  Company.  From  1912 
to  1914  he  was  with  Messrs.  Purdy  and  Henderson  on 
concrete  design,  following  which  he  accepted  a  position 
with  the  Trussed  Concrete  Steel  Company.  In  1915 
he  came  to  Canada  in  charge  of  all  design  for  the  Lock- 
wood  Greene  and  Company  of  Canada,  Limited. 

Appointed  Engineer  of  York  Township 

F.  B.  Goedike,  a.m.e.i.c,  was  appointed  township 
engineer  of  York  Township  recently,  and  entered  uoon 
the  duties  of  his  new  position  immediately.  Mr.  Goedike 
is  a  graduate  of  Queen's  University  of  the  class  of  1910 
and  since  graduating  has  had  a  wide  engineering  experience 
in  municipal  work  and  other  fields.  Following  graduation 
in  1910,  Mr.  Goedike  was  in  charge  of  a  party  on  plane 
table  surveys  for  the  Irrigation  Department  of  the 
Canadian  Pacific  Railway  and  the  following  year  was 
appointed  assistant  engineer  for  the  same  department  on 
the  construction  of  twenty-two  miles  of  main  canal  and 
fifty  miles  of  small  ditches.  The  main  canal,  which  was 
designed  to  carry  seven  feet  of  water  with  a  bottom  width 
of  forty-two  feet,  required  the  use  of  steam  shovel  and 
tractor  excavators  and  elevating  graders. 

In  1912  Mr.  Goedike  took  charge  of  a  party  on  the 
hydrographic  survey  of  Toronto  Bay  for  the  Toronto 
Harbour  Commission.  In  the  latter  part  of  the  same 
year  he  was  appointed  resident  engineer  with  the  sewer 
department,  of  the  city  of  Toronto,  with  which  depart- 
ment he  was  engaged  on  sewer  construction  of  all  classes 
until  the  middle  of  1915,  when  he  was  appointed  locating 
and  estimating  engineer  for  a  commission  investigating 
radial  railway  entrances  for  the  city  of  Toronto.  In  1916 
he  became  assistant  engineer  of  the  Toronto  Harbour 
Commission,  and  in  1918  became  associated  with  the 
firm  of  Barber  and  Wynne-Roberts,  consulting  engineers, 
Toronto,  on  water  works  and  sewage  systems.  Towards 
the  end  of  1918,  and  for  the  following  three  and  a  half 
years,  he  was  engaged  on  designing  and  estimating  work 
of  bridges,  sub  and  superstructures,  for  the  Hydro  Electric 
Power  Commission  of  Ontario.  For  a  short  period  in 
1922  Mr.  Goedike  was  engaged  on  the  water  works 
extensions  for  the  city  of  Toronto,  and  in  the  same  year 
was  appointed  resident  engineer  on  the  tunnel  sewer 
construction  for  the  city  of  Hamilton. 

New  Engineering  Corporation. 

John  T.  Farmer,  m.e.i.c,  m.a.s.m.e.,  chairman  of  the 
Montreal  Branch  of  The  Engineering  Institute  of  Canada, 
has  been  appointed  chief  engineer  of  the  newly  formed 
Combustion  Engineering  Corporation,  Limited,  whose 
head  office  is  in  Toronto,  with  branches  at  Montreal, 
Winnipeg  and  Vancouver.  The  president  and  managing 
director  is  A.  J.  T.  Taylor.  The  vice-president  is 
Winifred  R.  Wood,  managing  director  of  the  Underfeed 
Stoker  Company,  London,  England.  Georges  Usher 
of  the  Societe  Anonyme  des  Foyers  Automatiques,  Paris, 
is  a  director,  and  the  secretary-treasurer,  John  Anderson. 

The  Combustion  Engineering  Corporation  Limited 
has  acquired  the  sole  manufacturing  and  sales  rights  in 
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Canada  for  the  complete  line  of  power  plant  equipment 
owned  by  the  Combustion  Engineering  Corporation  of 
New  York  —  the  Green  Engineering  Company  of  Chicago 

—  the  Coxe  Travelling  Grate  Company  of  Port  Carbon, 
Pa.  —  the  Coshochton  Ironworks  of  Monongahela,  Pa.  — 
Underfeed  Stoker  Company,  Limited,  London,  England 

—  International  Pulverized  Fuel  Corporation  of  New 
York,  and  Sopulco  Systems,  Inc.,  New  York. 

The  corporation  will  co-operate  closely  with  all 
consulting  engineers  and  will  place  freely  at  their  disposal 
the  services  of  its  own  engineers.  The  company  is 
establishing  a  research  department,  to  give  special  atten- 
tion to  some  of  the  fuel  problems  of  Canada,  particularly 
those  relating  to  the  coals  of  western  Canada.  The  new 
corporation  has  the  benefit  of  British,  Frenchand  Ameican 
practices  in  connection  with  power  plant  equipment. 

President,  Ontario  Association  of  Professional  [Engineers. 

As  a  tribute  to  the  man  who,  more  than  any  other, 
may  be  considered  as  the  father  of  legislation  in  Ontario, 
it  is  fitting  that  Willis  Chipman,  b.a.Sc,  m.e.i.c, 
should  be  the  first  elected  president  of  the  Association. 
Those  who  associated  with  Mr.  Chipman  in  securing 
legislation  in  Ontario  are  most  fully  appreciate  of  his 


WILLIS  CHIPMAN,  B.A.Sc,  M.E.I.C. 

tireless  energy,  persistent  effort  and  constant  optimism, 
which  was  always  an  inspiration  to  the  members  of  the 
advisory  conference  committee.  That  the  legislation 
secured  was  not  all  that  was  hoped  was  due  to  adverse 
conditions  rather  than  to  any  lack  of  foresight  or  neglect 
of  opportunity  on  the  part  of  those  particularly  interested. 

Born  at  South  Crosby,  near  Brockville,  Ontario,  on 
October  10th,  1855,  Mr.  Chipman  was  educated  in  the 
Athens  and  Weston  high  schools,  and  later  graduated 


with  first  rank  honours  in  civil  and  mechanical  engineering, 
and  in  natural  science,  from  McGill  University  in  1876. 
Following  graduation  he  joined  the  staff  of  the  geological 
survey  for  that  summer,  and  in  the  autumn  became 
engineering  assistant  on  the  construction  of  the  Toronto 
water  works.  For  three  years  following  he  was  mathemat- 
ical master  of  the  Napanee  high  school,  and  for  part  of 
the  following  year  was  assistant  on  the  survey  of  the 
steamship  channel,  Lake  St.  Peter. 

During  1880,  1881  and  1882,  Mr.  Chipman  engaged 
in  land  surveying  in  the  Northwest  Territories.  From 
1883  to  1886  he  was  supervisor  of  the  Brockville  water 
works  construction.  During  part  of  those  years  and  up 
to  the  present  date  Mr.  Chipman  was  engaged  in  general 
engineering  practice  as  a  civil,  sanitary,  and  hydraulic 
engineer,  having  been  retained  for  the  design  and  con- 
struction of  water  and  sewerage  systems  of  many  places 
including  Brockville,  Cornwall,  Pembroke,  Gananoque, 
Gait,  Orangeville,  Petrolea,  Barrie,  Brantford,  Berlin, 
Toronto  Junction,  Newcastle,  N.B.,  Goderich,  Moose  Jaw, 
Sask.,  Edmonton,  MacLeod,  Alta.,  Sault  Ste  Marie, 
London,  Port  Arthur,  Dalhousie,  N.B.,  Welland,  Halifax, 
N.S.,  etcetra. 

In  1881  Mr.  Chipman  became  an  Ontario  Land 
Surveyor  and  a  Dominion  Land  Surveyor.  He  was  one 
of  the  early  members  of  the  Canadian  Society  of  Civil 
Engineers,  having  accepted  membership  on  June  13th, 
1887.  He  was  a  member  of  Council  for  the  years  1899, 
1901  and  1902,  and  has  taken  an  active  constructive  part 
in  the  affairs  of  The  Engineering  Institute  for  many  years. 
Mr.  Chipman  founded  the  Ontario  Land  Surveyors' 
Association  of  which  he  is  a  past-president.  He  was 
for  a  time  secretary,  and  later  president,  of  the  Engineers' 
Club  of  Toronto.  He  also  holds  membership  in  the 
National  Club,  Toronto.  Mr.  Chipman  is  keenly  interest- 
ed in  outdoors,  and  is  an  authority  on  bird  and  plant 
life  of  Ontario. 


Standardization  of  Methods  of  testing  Wood 

Innumerable  misunderstandings  and  disagreements 
concerning  strength  of  lumber  and  timbers,  and  such 
accidents  as  grow  out  of  miscalculation  of  the  strength 
of  various  kinds  of  lumber,  should  be  greatly  reduced 
as  a  result  of  the  standardization  of  methods  of  testing 
wood,  recently  undertaken  by  the  many  interests  involved, 
under  the  auspices  of  the  American  Engineering  Standards 
Committee.  The  U.  S.  Forest  Service  and  the  American 
Society  for  Testing  Materials  have  been  appointed  joint 
sponsors  for  this  undertaking,  and  16  additional  organiza- 
tions are  represented  on  the  sectional  committee  which 
is  to  make  an  intensive  study  of  the  subject. 

The  scope  of  the  committee's  activities  embraces  the 
standardization  of  physical  (including  mechanical)  tests 
of  wood  specimens.  Of  immediate  importance  is  the 
application  of  these  tests  to  (a)  small  clear  specimens, 
and  (b)  structural  timbers.  The  most  important  desi- 
deratum involved  is  the  establishment  of  standard  practice 
in  testing  wood  which  will  make  data  obtained  at  different 
sources  of  the  broadest  possible  value  and  insure  the 
attainment  of  comparable  results. 
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WALTER  J.  FRANCIS,  C.E.,  M.E.I.C., 

PRESIDENT 
The  Engineering  Institute  of  Canada. 


No  member  of  The  Institute  has  been  a  more  zealous  worker  in  its 
interests  or  a  more  active  participant  in  its  activities  than  Mr.  Walter 
J.  Francis,  who,  as  senior  vice-president  of  Th  TnetituU  .  is  called  upon 
to  assume  the  office  of  president  for  the  remainder  of  the  presidential 
year.  His  outstanding  capacity,  sincerity  of  purpose  and  abundant 
energy  are  well  known,  and  are  characteristic  of  him  both  a«  a  man 
and  as  an  engineer. 

Mr.  Francis  was  born  in  Toronto,  in  eighteen  seventy-two,  the  son 
of  Joseph  and  Elizabeth  Francis, 
and  was  educated  in  Ontario  public 
schools,  and  the  Toronto  Collegiate 
Institute.  He  is  an  honour  graduate, 
with  the  degree  of  C.E.,  of  the 
University  of  Toronto,  eighteen 
ninety-three. 

After  graduation  he  became  assist- 
ant to  the  chief  engineer  in  charge  of 
design  and  construction,  Toronto 
Union  Station.  In  1896  he  was 
appointed  chief  draughtsman  on 
bridge  construction  with  the  Central 
Bridge  Engineering  Company,  where 
he  remained  for  one  year.  Subse- 
quently he  was  engaged  with  the 
Department  of  Railways  and  Canals, 
and  in  that  period  he  designed  and 
was  in  charge  of  construction  of  two 
hydraulic  lift  locks  on  the  Trent 
Canal,  one  at  Peterborough  and  the 
other  at  Kirkfield,  for  a  paper  on 
which  he  was  awarded  the  Gzowski 
Medal  in  1906.  During  this  year 
he  was  in  charge  of  the  32,000  h.p. 
hydro-electric  plant,  Bonnington 
Falls.  In  1907,  Mr.  Francis  was 
assistant  manager  and  chief  engineer 
of  the  Dominion  Engineering  and 
Construction  Company,  Montreal, 
as  well  as  engineer  to  the  Royal 
Commission  on  the  Quebec  Bridge 
disaster.  In  1908  he  was  appointed 
exclusive  writer  for  "The  Engineer", 
London.  In  1909  he  reported  on 
various  hydro-electric  power  propo- 
sitions including  those  of  Campbell- 
ford,  Ontario,  and  North  Saskat- 
chewan River,  Edmonton.  In  1910 
he  reported  on  public  utilities  of  the 
city  of  Edmonton,  the  Herald 
Building  disaster,  Montreal,  Boxer 
Building  collapse,  Montreal,  con- 
struction of  the  Don  Syphon  for 
main  sewers,  city  of  Toronto,  hydro- 
electric and  steam  plants,  city  of 

Quebec,  and  represented  the  Canadian  Society  of  Civil  Engineers  on  the 
committee  appointed  to  revise  the  by-laws  of  the  city  of  Montreal. 

In  1910  Mr.  Francis  formed  a  partnership  with  Mr.  Frederick  B. 
Brown,  m.sc,  m.e.i.c,  which  still  continues  under  the  name  of  Walter 
J.  Francis  and  Company.  This  firm  has  had  an  active  career,  having 
designed  and  reported  on  numerous  hydro-electric  and  steam  power 
plants  including  the  construction  of  the  Moose  Jaw  water  supply,  the 
hydro-electric  plant  at  Carillon,  water  supply  and  underground  electric 
distribution, Edmonton, and  roads.sewage  and  other  municipal  undertak- 
ings in  various  Canadian  cities,  the  Lower  St.  Lawrence  Power  Com- 
pany, andavery  large  hydro-electric  development  on  the  Gatineau  River. 


WALTER  J.  FRANCIS,  C.E.,  M.E.I.C. 

President 
The  Engineering  Institute  of  Canada. 


The  firm  was  a  member  of  the  Water  Board  of  Montreal,  having  been 
appointed  on  its  creat  ion  and  continuing  until  the  work  was  taken  over 
by  the  city  staff. 

A  year  ago  when  the  Royal  Commission  was  appointed  by  the 
provincial  government  of  Ontario  to  make  a  complete  report  on  the 
activities  of  the  Hydro-Electric  Power  Commission  of  Ontario,  Mr. 
Francis  was  appointed  consulting  engineer  to  the  commission,  the  work 
involved  in  which  has  taken  up  the  major  portion  of  his  time  for  the 

past  twelve  months. 

Nearly  every  activity  of  The 
Institute  has  seen  Mr.  Francis  taking 
a  prominent  part,  and  important 
membeiship  committees,  such  as  the 
Committee  on  Society  Affairs  and 
the  Committee  on  Policy,  as  well  as 
numberless  Council  committees, 
have  received  the  benefit  of  his 
active  participation.  After  the 
adoption  of  the  report  of  the  Com- 
mittee on  Society  Affairs,  Mr. 
Francis  was  mainly  instrumental  in 
the  establishing  of  the  Montreal 
Branch  of  which  he  was  the  first 
chairman.  He  holds  the  remarkable 
record  of  being  continuously  an 
officer  of  The  Institute,  either  as 
councillor  or  vice-president ,  since 
the  beginning  of  1910,  having  been 
councillor  from  that  year  until  1918, 
and  vice-president  since  that  date. 
Mr.  Francis  was  vice-president  of 
the  Corporation  of  Professional 
Engineers  of  Quebec  in  1920;  has 
been  president  of  the  Engineering 
Alumni  Association,  University  of 
Toronto,  since  1920;  holds  member- 
ship in  the  American  Society  of  Civil 
Engineers,  the  Institution  of  Civil 
Engineersof  Great  Britain,  American 
Institute  of  Consulting  Engineers 
(Charter  Member),  the  Engineering 
Society  of  Toronto  (Life  Member  . 
American  Public  Health  Association , 
Montreal  Board  of  Trade,  the  Rota- 
ry Club  of  Montreal  of  which  he  was 
president  in  1917,  the  University 
Club  of  Montreal,  National  Club  of 
Toronto,  the  Royal  Societies  Club 
London,  England,  and  numerous 
other  organizations.  In  Rotary 
International  he  held  appointment, 
for  seven  years.  In  the  Boy  Scout 
and  Wolf  Club  movements  he  is  an 
active  officer,  and  finds  time  in 
addition  for  hospitaliwork'  in  two  different  institutions,  as  well  as 
being  the  Secretary  of  the  Shriners'  Hospitals  for  Crippled  Children. 
He  is  a  32nd  degree  Free  Mason,  a  member  of  the  Royal  Order  of 
Scotland,  and  a  past  Grand  First  Principal  of  the  Grand  Chapter 
of  Royal  Arch  Masons  of  Quebec. 

It  is  well  known  to  all  who  have  been  associated  with  Mr.  Francis 
that,  in  anything  in  which  he  becomes  interested,  he  gives  freely 
of  his  time  and  his  ability,  and  The  Institute  may  look  forward  to 
able  guidance  from  the  presidential  chair  while  he  holds  that  important 
office. 


April,  1923 


THE    ENGINEERING    JOURNAL 


195 


Employment  Bureau  and  Members'  Exchange 


•McGill  University 


Name 

H.  W.  Buzzell . . . 
B.  A.  Culpeper . . 

T.  O.  Evans .... 

H.J.Goldberg.. 
J.  H.  Holder,.... 

J.  G.  Layne 

E.  G.  Maxwell.. 

M.  Nathanson .  . 
J.  B.  Pringle... 

E.  W.  R.  Steacie 

J.  S.  Wickwire .  . 


Year 


III 
IV 


IV 
IV 

IV 


III 

I 
III 

IV 

III 


Course 


Civil 
Civil 


Elec. 
Mech. 

Metall. 


Civil 


Elec. 

Chem. 

Civil 


Home  address 


Abbotsford,  P.Q. 
Montreal 


Montreal . 

Montreal . 
Montreal . 

Montreal . 


Montreal . 

Montreal . 
Montreal . 


Montreal 

Kentville,  N.S. 


Work  preferred 


Civil  engineering,  Montreal  distr. . 

Water  power  maintenance  or  con- 
struction, Que.  or  Ont 

Engineering  work  or  drafting,  Mon- 
treal district 

Commercial  dept.  of  electrical  Co'y 

Immaterial,  Montreal 


Metallurgical,  non-ferous  preferably 


Hydro  construction  cost  work . 


Immaterial . 
Electrical . . 


Chemical  engineering . 


Surveying    or    construction,    Nova 
Scotia 


Engineering  experience 


3  years  land  surveying;  summers — 
river  survey,  rail  gauger. 

2  years  patent  drawing  office. 
Hollinger  Mine  elect,  maintenance 
Shawinigan    Eng.    Co.    drafting 

office. 
2  summers  Mond  Nickel  Co.;  iy2 

yrs.  land  surveying;  4  yrs.  H.M. 

Navy.    Speak  Spanish. 
House  wiring,  cost  clerk,  general 

office  work,  rodman. 

Northern  Electric  laboratory  and 

telephone  assembly. 
Physical   testing  of    steel;   forest 

protection;  dyes. 
N.S.     Highway    Board    assistant 
and  instrumentman. 


*More  detailed  information  may  be  obtained  on  application  to  the  Dean  of  the  Faculty  of  Applied  Science,  McGill  University. 

*"Ecole  Polytechnique"  of  Montreal 


Name 


Graduating  class 

F.  L.  Desaulniers  ... 

P.  de  Guise 

Paul  Berthiaume  ... 

J.R.Roy 

J.  Jobin 

J.  G.  Clement 

Third  year 
J.  M.  Portugais 

G.  Molleur 

L.  P.  Couture  

R.  Parent 

W.  Janelle 

F.  Bossu 

P.  Brodeur 

C.  Tourigny 

H.  Gendron 

F.  Choquette 

J.  Mayer 

L.  Fortier 

R.  Sauvage 

G.  Bathalon 

A.  dePassille 

F.  J.  Leduc 

Second  year 

J.  Ethier 

First  year 

J.  P.  Lalonde 

T.  M.  Dechene 

P.  A.  Villeneuve 

G.  Gingras 

J.  M.  Forget 

P.  Labelle 

Preparatory  course 

P.E.Collin  

R.  Dubuc 

A.  Decarie 

A.  D.  Cossette 

L.  Dufresne 

W.  Dupre 

A.  Lefebvre 

E.  Loignon 

T.  D.  Bcrnier  

L.  Bizier 

G.  Proulx 

J.  C.  Bernier 

J.  Asselin 

.1.  I'aradis  

*A11  students  in 


Address 


34  Ave.  Laval,  Montreal 

443  E.  Sherbrooke  St.,  Montreal. . 
2291  St.  Dominique  St.,  Montreal . 

23-16th  Ave.,  Lachine 

38  Durocher  Ave.,  Montreal 

536  Outremont  Ave.,  Montreal 


Rimouski,  P.Q 

2510-A  Park  Ave.,  Montreal 

Rimouski,  P.Q 

1300  St.  Hubert,  Montreal 

2240  Waverley,  Montreal 

Ave.  Prince  de  Galles,  Longueuil 

1097  St.  Denis,  Montreal 

Magog,  P.Q 

430  MacKay,  Montreal 

Beloeil,  P.Q 

St.  Augustin,  Co.  Deux  Montagnes,  P.Q. 

1869  Cote  des  Neiges,  Montreal 

1960  St.  Denis,  Montreal 

St.  Liboire.  P.Q 

192  Cherrier,  Montreal 

2342  St.  Hubert,  Montreal 


1073  Mt.  Royal  Blvd. 


46  Blvd.  Monk,  Montreal 

50  Ave.  Bougainville,  Quebec,  P.Q. 

Calumet,  Que 

124  St.  Thimothee,  Montreal 

Labelle,  Co.  Labelle,  P.Q 

1031  St.  Denis,  Montreal 


60  Ste  Cecile,  Trois- Rivieres,  Que 

218  Berri  St.,  Montreal 

6622  Western,  Montreal 

St.  Narcisse,  Co.  Champlain,  P.Q 

13  rue  de  l'Eglise,  St.  Laurent,  Que 

Vercheres,  Que 

2468  Park  Ave.,  Montreal 

178  de  l'Epee,  Montreal 

Cap  St.  Ignace  Sta.,  P.Q 

Thetford  Mines,  Que 

63  St.  Francois,  St.  Hyacinthe 

'  i! K I  Park  Ave.,  Montreal 

545  Marie-Anne  Montreal   

Anciennc  Lorette,  Quebec 

this  list  speak  and  write  both  French  and  English. 


Work  desired 


Chemist  or  engineer 

Chemistry 

Ch.  engineering  &  laboratory 

Construction 

Metallurgy — Paper  mills. . . 
General  construction 


Civil  engineering 

General  engineering 

General  engineering 

General  engineering 

General  engineering 

General  engineering 

General  engineering 

General  engineering 

Chemistry — Paper  mills 
Chemistry — Paper  mills . 

Chemistry 

Chemistry 

Electricity 

Work  in  a  plant 

Surveying 

Metallurgy 


Paper  industry. 
Dairy  industry. 
Dairy  and  ores  essay. 
Concrete  construction. 
Hydrographic  survey. 
Construction. 


R.R.  surveying. 

Surveying  and  drafting. 

Mining — Surveying. 

Surveying  and  Gen.  eng. 
Surveying  and  chemistry. 

R.R.  surveying. 


Chemistry . 


General  engineering . 

Construction 

General  engineering. 
General  engineering. 
General  engineering. 
Chemistry 


Chemistry  (P.  and  P.  mills). 

Electricity 

Electricity  and  chemistry     . 

General  engineering 

Construction 

General  engineering 

General  engineering 

General  engineering 

Marine 

General  engineering 

General  engineering 

Marine 

Mines 

General  engineering 


Experience  work 


Surveying. 
Metallurgy. 


Surveying. 


Electricity. 
Electricity. 


Surveying. 
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♦Queen's  University 


Name 


Work  preferred 


Experience 


CIVIL 
Graduating  class 

Brown,  T.  A 

Comeil,  F.  M 


Surveying  construction  or  design. 
Hydraulic  and  heavy  cone.  cons. . 


Currie,  R.  V. 
Chalmers,  A. 

Foster,  A.  R . 


Highway  construction  as  instrumentman  . 
Hydraulics  or  structural  work 


Gibson,  J.  C. .  . 

Koen,  J.  D 

Ludgate,  J.  V. . 
MacDonald,  N. 

Marlatt,  C.  E.. 


Construction  work 

Construction  or  design . 


Field  work  with  construction  company .... 
Construction  and  highways  in  office  or  field 


Construction  work. 


Mcllquham,  W.  S. 
Reynolds,  W.  M. . . 


Robertson,  D.  G. 
Robinson,  D.  O. . 
Rousell,  Frank . . 


Municipal  or  reinforced  concrete  work 
Hydro-development  or  heavy  construction 


Construction  or  structural  design. 
Construction  work 


Swift,  E.  R. 

Veale,  F.  J.. 
Tomkms,  J. 


Field  or  office  work . 


Construction  or  design 

Municipal  or  construction  work. 


Webster,  G.  B.... 

Warner,  G.  W.... 

Third  Year 

Hanna,  H.  B 


Structural  or  reinforced  construction . 
Construction  work  in  field  or  office. . . 


Reinforced  concrete  work . 


Hipburn,  D.  O . . . . 
Macpherson,  D.  C. 

Taylor,  W.  A 

Whitton,  J.  B 

Snyder,  H.  H 


Construction  work  reinforced  or  structural 
Structural  and  reinforced  construction 
Any  work 


Holmes,  E.  I 

Lewis,  D.  J 

MECHANICAL 
Graduating  class 
Askin,  R.J 


Desire  work  with  hydro-electric  develop- 
ment. Reinforced  concrete  and  structural 
work 

Surveying  or  drafting 

Surveys  or  construction  work 


Bastedo,  T.  F. 
Climo,  C 


Production  and  efficiency  work,  or  design  of 

paper  mill 

Production,  combustion  or  drafting 

Efficiency  work,  test  work  or  drafting. . . 


Hipwell,  J.  E.  H. 
Hansuld,  S.  B... 
Harvie,  A.  C — 

Hay,  M.N 

Read,  G.  W 


MacKay,  L 

Moulton,  R.  H. . 
Rapley,  B.  P. . . 
Morrison,  N.  A. 
Finkle,  C.  S.... 


Production  manager,  efficiency  or  test  work 
Efficiency  work,  drafting  shop  experience . 
Drafting,  efficiency  or  production  experience 
Sales  work,  efficiency  and  time  study  work . 
Mechanical  installation,  paper  mill  or  foun 

dry  drafting 

Drafting  or  office  work 

Efficiency  work,  drafting  or  design 

Machine  design  or  production  work 

Machine  design  drafting  or  production 

Hydraulic  installation;  paper  mill  work  or 

design 


Sulley,  E.  A 

Geiger,  D.  G.,  B.Sc. 
Saunders,  J.  B.,  B.Sc. . 
Davison,  C.  F 


Third  year 
Henderson,  D.  A. . 

Philp,  Louis 

McNeil,  K 


Machine  shop  production;  sales  engineering 
or  design 

Electrical  engineering;  electrical  or  mechan- 
ical work 

Electrical;  mechanical  design  or  installation 

Shop  production  work,  drafting  and  effi- 
ciency work 


Internal  combustion 

Position  in  machine  shop  as  tool  maker . . . 

Work  in  pulp  and  paper  machinery  installa 

tion  or  design 


3  yrs.  overseas,  2  yrs.  with  Geodetic  Survey,  recording  and  observing. 

yrs.  overseas,  6  mos.  in  charge  railway  construction;  1  season 

instrumentman  on  surveys;  one  season  power  house  construction. 
3  seasons  dept.  of  highways;  in  charge  of  construction  of  macadam. 
One  season  office  staff  on  structural  costs;  2  seasons  concrete  inspector 

and  Tarvia  work. 
3 l/z  ys.  overseas;  2  seasons  instrumentman  on  surveys;  one  season 

office  work,  macadam  inspection. 

3  seasons  highway  and  culvert  construction. 
One  season  instrumentman,  construction  work. 
2  seasons  instrumentman  on  surveys. 

17  mos.  electricians  helper  and  lineman;  one  season  instrumentman 

on  highways. 
3H  yrs.  overseas;  2  yrs.  tracer  and  surveyors  asst.;  6  mos.  foreman 

in  charge  of  building  construction. 
One  season  instrumentman  with  Geological  Surveys. 
15  mos.  instrumentman  and  charge  of  construction  of  waterworks; 

5  mos.  field  engineer. 
2  seasons  with  inspector  and  instrumentman  on  highways. 
2  seasons  instrumentman;  asst.  engineer  in  charge  of  construction. 

4  yrs.  overseas;  2  seasons  concrete  inspector  on  highways;  one 
season  municipal  work.    Hot  top  and  asphalt. 

3H  yrs.  overseas,  instrumentman,  foreman  on  highways  construc- 
tion ;  bookkeeping  experience. 

One  summer  instrumentman  highways  dept. ;  2  seasons  stone  quarrie. 

2H  yrs.  overseas;  one  season  Geodetic  Survey;  4  yrs.  foreman  wood 
working  plant,  designing  and  estimating. 

2  yrs.  navy;  3  yrs.  highways. 

33^  yrs.  overseas;  2  seasons  instrumentman,  Sask.  Dept.  of  highways. 

2  yrs.  overseas;  2  seasons  railway  construction;  one  season  foreman 
reinforced  concrete  construction. 

Concrete  inspector  D.P.H.O. 

3  seasons  timekeeping  and  construction. 

2%  yrs.  overseas;  speaks  English  and  French;  2  seasons  surveys. 
Overseas,  fire  ranging;  one  season  instrumentman  on  railway  location. 


4  yrs.  instrumentman  on  power  house  and  dam  construction  H.E.P.C. 

Instrumentman  highways. 

One  year  articled  student  D.L.S.  surveys;  inspection  on  highways. 


18  mos.  design  with  car  company;  4  mos.  detailer;  10  mos.  layout 
and  design  pulp  and  paper  plant  3  years. 

2  seasons  foundry  and  shop  experience;  one  yr.  motor  car  shop. 

3  yrs.  overseas;  shop  experience,  instrument;  work  two  seasons 
production  work. 

3M  yrs.  overseas;  3  seasons  production  in  automobile  plant. 

One  season  shop  experience;  3  seasons  public  utilities. 

2  seasons  machine  shop  experience;  one  season  drafting  and  design. 

4  yrs.  overseas;  one  yr.  sales  organization  of  motor  co. 

15  mos.  engineering  staff  of  mechanical  meter  company;  one  yr.  sales 
work;  one  season  shop  and  drafting  experience;  2  mos.  pipe  fitting. 
Timekeeper  and  office  work;  one  season  machine  shop  experience. 

2  seasons  shop  experience;  one  year  time  and  office  work. 
Shop  experience,  automobile  and  machine  repairing. 
Shop  experience. 

5  mos.  railway  shop;  10  mos.  electrical  installation;  14  mos.  in  repair 
garage  and  repair  shop  office  experience  as  stock  keeper  and  book- 
keeper for  automobile  accessories  shop. 

3  yrs.  overseas;  machine  shop  experience. 

Testing  lab  of  electrical  shop;  2  seasons  demonstrator;  one  season 
experienced  in  internal  combustion  engines  and  radio. 

2  seasons  apprentice  work  in  electrical  plant,  house  wiring  and 
electrical  transmission  estimating. 

\y2  yrs.  C.E.F.;  one  yr.  punch  press  operator;  16  mos  drafting  and 
design  machine  shop. 

2  yrs.  office  of  automobile  company;  machine  shop  practice. 
Expert  tool  maker. 

One  season  motor  car  co.;  one  season  mill  wrights  assistant  in  pulp 
and  paper  mill;  one  yr.  foreman  of  construction. 


♦Further  information  concerning  these  students  may  be  obtained  from  the  Employment  Service  Manager,  Queen's  University 
Kingston,  Ont. 

(List  continued  on  next  Page) 
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Queen's  University  (continued) 

Name 

Work  preferred 

Experience 

ELECTRICAL 

Graduating  class 
Affleck,  W.  E 

Electrical  work  or  telephone  line  work 

Electrical  work. 

Electrical  drafting  or  testing  work 

Designing  or  testing  of  motors 

3  mos.  sub-foreman  for  plant;  3  mos.  electrical  helper;    10   mos. 
concrete  inspection. 

Hicks,  A. . . 

Nayler,  J.  B 

3J^  yrs.  overseas;  10  mos.  machine,  and  installation  work. 

Jones,  V.  C 

28  mos.  overseas;  10  mos.  drafting  for  A.  C.  motors  and  generators. 

Collyer,  E 

Power  house  work 

11  mos.  electrical  wiring,  and  testing. 

10  mos.  hydro-electric  transmission  inspector. 

8  mos.  coil  wiring. 

8  mos.  electrical  drafting;  3H  yrs.  overseas. 

1J^   yrs.   thermionic   valve   manufacture;   3H   yrs.   radio  design; 
overseas  with  R.N.C.V.R. 

Bracken,  W.  C 

Electrical  transmission  work 

Taggart,  H.  A 

Couse,  H 

Electrical  testing  or  machine  design 

Electrical  sales  work  or  drafting . . 

Third  year 
McKenzie,  H.  B 

Work  with  radio  and  vacuum  tubes  manu- 
facture or  telephone  work 

Lyons,  G.  S 

Electrical  testing,  telephone  work. . 

2}4  tel.  installation  and  switch  board  repair. 
10  mos.  shop  work. 

Murphy,  C.  B 

Electrical  work 

♦Further  information  concerning  these  students  may  be  obtained  from  the  Employment  Service  Manager,  Queen's  University 
Kingston.  Ont. 


Situations  Wanted 

Civil  Engineer 

Civil  engineer,  a.m.e.i.c,  age  32,  with  varied  expe- 
rience as  designer,  checker  and  detailer  on  structural 
steel  and  reinforced  concrete,  desires  change.  Two  and 
a  half  years  on  hydro-electric  power  house  design.  Loca- 
tion vicinity  of  Toronto  or  Montreal.    Apply  box  2-W. 

Electrical 

_  Third-year  student  in  electrical  engineering  at  McGill 
University  desires  summer  employment  preferably  on 
hydro-electric  work;  holds  a  Nova  Scotia  third  class 
stationary  engineer's  certificate  and  has  had  four  summers' 
experience  on  repair  and  construction  work.  Apply 
box  91-W. 

Sales  and  Combustion  Engineer 

Sales  and  combustion  engineer,  a.m.e.i.c,  familiar 
with  all  types  of  town-plan  equipment,  construction, 
plant  lay-out,  maintenance,  office  routine,  etc.,  desires 
position  with  responsible  concern.  Moderate  salary. 
Apply  box  97- W. 

Civil  Engineer 

Wanted  by  graduate  civil  engineer,  age  29,  position 
with  engineering  or  contracting  firm,  or  industrial  organ- 
ization.   Experienced  in  handling  men.    Apply  box  98-W. 

Mechanical 

Student  member  of  The  Institute,  graduating  in 
mechanical  engineering  from  McGill  this  year,  desires  a 
position  either  on  mechanical  or  general  construction 
work.  Experience  on  building  construction.  Apply  box 
99-W. 

Chemical  Engineer 

Position  wanted  in  Toronto  by  young  chemica 
engineer,  graduate  of  Toronto  University,  1921,  experienc- 
ed in  plant  operation,  layout  and  design,  present  position 
cost  and  design  engineer.    Apply  box  100-W. 

Civil  Engineer 

Civil  engineer,  graduate  of  a  university,  fifteen  years 
experience  with  a  large  industrial  concern  in  Ontario, 
desires  to  become  connected  with  an  aggressive  corpora- 
tion. Mas  made  a  special  study  of,  and  has  had  experience 
in  construction  of  hydraulic  developments,  docks,  sewers, 
property  administration,  tax  and  land  records.  Full  details 
ofexperiencewillbesubmittedonrequest.  Applybox  101-W. 


Situations  Vacant 

Highway  Engineer 

An  industrial  corporation  in  the  province  of  Quebec 
requires  the  services  of  a  thoroughly  experienced  man  on 
the  construction  of  asphalt  pavements  in  a  municipality. 
The  position  is  one  of  foreman  in  charge  of  the  work,  and 
the  applicant  must  be  capable  of  assuming  complete  charge 
of  the  construction.  The  work  in  hand  should  last  three 
or  four  months  and  possibly  the  entire  summer.  Appli- 
cations with  complete  statement  of  qualifications  should 
be  addressed  to  box  number  32-V. 

Electrical  Engineer 

Electrical  engineer  with  mechanical  experience,  gra- 
duate of  a  few  years'  standing,  required  for  inspection 
work  in  Montreal.    Apply  box  10- V. 

Draughtsmen 

First  class  experienced  draughtsmen  required  for 
work  on  steam  power  plant  and  general  engineering  in 
Nova  Scotia.    Apply  box  16- V. 

Electrical  Engineer 

Electrical  engineer  with  extensive  experience  in  the 
design  of  high  voltage  steel  tower  transmission  lines 
required  at  once.  Qualifications  should  be  included  with 
application.    Apply  box  18-V. 

Mechanical    Draughtsmen 

Two  or  three  first  class  mechanical  draughtsmen  with 
experience  on  plant  and  building  layout  required  by  an 
industrial  company  in  the  St.  Maurice  Valley.  Immediate 
requirements  for  three  or  four  months  only,  and  possibility 
of  one  or  more  of  the  positions  being  permanent.  Apply 
box  29-V. 

Structural  Daughtsman 

Structural  draughtsman,  with  considerable  experience, 
required  by  firm  in  Montreal.  Salary  $175  per  month  or 
more,  according  to  qualifications.    Apply  box  30-V. 


Trade  Publications 

The  Hamilton  Gear  and  Machine  Company,  Toronto,  Ontario,  has 
published  in  a  small  forty-cieht  page  book  entitled  "Hamilton's  Gear 
Book"  a  large  amount  of  most  useful  formulae,  tables  and  Rear  data 
in  as  condensed  and  convenient  a  form  as  possible,  which  should  prove 
of  great  value  to  gear  users.  This  book  is  being  distributed  by  the 
company  at  a  nominal  charge. 
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The  Graduate  Employment  Plan  of  the 
University  of  Toronto. 

The  readers  of  The  Journal  should  be  interested  in 
the  organization  and  work  being  done  by  the  Faculty  ot 
Applied  Science  and  Engineering  of  the  University  of 
Toronto  toward  absorbing  the  graduating  class  into  the 
work  of  the  country.  ,       .        .  ... 

Readers  who  are  employers  of  university  men  will, 
under  the  plan  being  followed,  have  at  their  disposal  a 
fund  of  information  the  value  of  which  is  unlimited. 
Employers  who  heretofore  have  never  thought  of  univer- 
ritv  graduates  for  certain  positions  in  different  vocations, 
now  have  presented  to  them  many  fields  that  may  be 
enhanced  by  the  knowledge  and  training  obtained  by  a 
science  graduate.  .  ,     , 

Anv  employer  who  has  a  progressive  outlook  can  see 
the  nature  and  value  of  such  a  scheme.  The  success  of 
any  enterprise  is  directly  dependent  on  the  personnel. 
In  the  building  up  of  an  organization  the  infusion  ot 
voung  blood  is  essential.  It  is  costly  to  tram  young  men 
and  yet  with  the  realization  of  this  fact  how  seldom  is 
any  careful  investigation  involved  with  the  employment 
of  a  junior  man.  .   ,     TT  .        ..  r    , 

The  Faculty  of  Applied  Science  of  the  University  of 
Toronto  have  now  a  scheme  whereby  they  can  give  a 
prospective  employer  special  information  regarding  gra- 
duating students.  A  particular  man  can  be  found  lor 
a  particular  position.  The  life  of  four  years  at  the 
university  is  one  which  gives  a  tremendous  insight  into 
the  character,  ability  and  possibilities  of  the  student 
This  particular  information  about  the  student,  which 
cannot  be  gleaned  from  his  academic  standing,  has  been 
obtained  not  only  from  the  staff,  but  from  the  students 

'  This  year  this  university  has  endeavoured  by  this 
new  departure  and  through  a  special  department  under 
C  C  Rous,  (a  graduate  of  1913),  to  obtain  this  valuable 
information  and  give  it  out  to  the  desired  source.  1  his 
is  an  endeavour  to  get  a  perspective  of  the  men  and  the 
various  positions  so  as  to  eliminate  if  possible  haphazard 
methods  and  try  to  fit  the  "square  peg  into  the  square 
hole".  This,  however,  does  not  mean  that  the  ^ acuity 
of  Applied  Science  is  securing  positions  for  the  graduates. 
It  is  held  as  a  cardinal  principle  that  they  must  secure 
their  own  positions  but  an  effort  is  being  put  forth  to 
assist  them  and  put  them  in  touch  with  the  openings  tor 
which  they  are  best  suited. 

Dean  Mitchell  has  been  in  communication  with  those 
who  might  need  men  and  with  his  letters  have  gone  print- 
ed pamphlets  showing  the  various  branches  ot  engin- 
eering for  which  graduates  have  received  preparation. 
This  pamphlet  is  reproduced  below  to  show  the  remark- 
able professional  and  vocational  scope,  which  cannot 
fail  to  impress  the  readers  of  The  Journal  whether  they 
are  employers,  non-employers  or  employees. 


Various  Branches  of  Engineering  for  which  Graduates 
have  received  Preparation. 

The  following  is  an  outline  of  various  branches  and  sub-divisions 
of  applfed [  sdencTand  engineering  for  which  graduates  m  the :  vanous 
departments  in  this  Faculty  have  received  their  fundamental  technical 
preparation.  ,  .  ... 

This  has  been  supplemented  by  practical  ex ^nena  in  both 
field  and  shop  during  summer  vacations,  which  has  been  obi  ga ory;  m 
the  departments  of  mechanical,  electrical,  mining  and  metallurgical 


engineering  In  the  civil  and  chemical  engineering  departments,  in 
which  there  is  a  wide  diversity  of  work,  graduates  have  had  various 
kinds  of  engineering  and  scientific  employment  in  summer  vacation 
during  which  manv  of  them  have  secured  useful  experience,  buch 
university  training  and  practical  experience  as  has  been  obtained,  will 
enable  a  graduate  to  be  immediately  useful  under  proper  supervision, 
in  office,  laboratory,  shop  or  field.  . 

Many  graduates  have  also  gained  valuable  preliminary  experience 
in  general  business  methods,  in  offices  and  elsewhere. 

Civil  Engineering.— Transportation;  steam  and  electric  railways, 
ship  canals,  river  improvement.  Public  Works;  including  harbours 
docks,  navigation,  river  and  flood  control.  Municipal;  water  supply, 
drainage,  sanitation,  streets  and  pavements,  traffic  and  town  planning 
Surveying;  including  mapping  geodetic  and  topographical  work  aerial 
surveying.  Hydraulic;  hydro-electric  power  development,  water  sup- 
ply and  control,  pumning,  dams,  canals,  reservoirs  also  unption  and 
reclamation  work.  Structural;  foundations  buildings  of  all  des- 
criptions requiring  engineering  treatment  in  design  and  construcUon 
in  steel,  brick  and  concrete.  Bridge;  connected  with  foregoing  steel 
and  reinforced  concrete  bridges  and  fabncation  of  all  material  and  its 
inspection  Highway;  closely  related  to  transportation  and  municipal, 
bcation,  foundationsand  road  surfacing  and  structures  accorn^panying^ 
Contracting;  engineering  connected  with  all  kinds  of  works  usually 
built  under  contract,  included  in  the  foregoing.  . 

Mining  Engineering.— ExDloration  of  mining  areas  and  primary 
development,  Mine  surveying,  Mining  processes  involving  evil,  me- 
chanical and  electrical  work  of  underground  workings >•  ™mng  machine- 
ry and  operation;  Milling  and  treatment  of  ores,  laboratory  work  ot 
assaying  and  other  forms  of  analysis  and  research.  »r„nnn 

Mechanical  Engineering.-The  design,  construction,  erection, 
testing  and  operation  of  machines  for  the  generation  transmission 
and  application  of  power  to  the  various  demands  of  industry.  More 
SrticuFarly  Power  generation;  steam,  gas,  oil  and  hydraulic,  especially 
hydro  electric.  Transportation;  motive  power  for  steam  and  electric 
railways,  automobile  and  trucks,  aeroplanes,  marine  engines.  Manu- 
facture- machinery  of  all  kinds  for  milling,  textiles,  pulp  and  paper, 
wooden  ware  agricultural  implements,  tools,  rubber,  leather,  and  for 
production  of  basic  materials,  steel,  oil,  cement,  clay  products.  Hand- 
ling-   of   materials,    conveyors,    cranes,    dock    equipment.    Heating, 

^l^falE^^.-Invearigation,  design,  construction  and 
operat  on  of  equipment  and  devices  for  generating,  transmitting ^dis- 
tributing and  applying  electricity  for  all  purposes  Power;  by  hydro 
electri  S  and  oil  feneration.  Transportation;  by  electric  railways, 
urban  and  suburban  and  trunk  and  all  equipment  connected  with  them. 
IlluSnatinp ?  involving  all  phases  of  electric  lighting  and  its  apph- 
Sffc&iSitaffii;  including  telegraph  telephone  and  racha 
Manufacture;  the  application  of  electricity  to  all  form ^manufacture 
bv  motors  and  other  appliances  either  in  new  work i  or  by. "ectnhcauon 
nf  existing  ones  involving  efficiency  surveys:  application  to  eiectro- 
cLmicarprocessesTthe  manufactured  all  kinds  of  electrical  machinery 
ana  aSaratS  for  public  utilities  and  industrial  and  domestic  uses, 
deration;  the  process  of  operating  electrical  plants,  machinery  and 
appara^usjor  ah  purpose^  construction  and  operation 

of  pS  for  the  producrion  of  chemical  products  of  all  kinds;  operaUon. 
hivStion  and  control  in  numerous  branches  of  manufactures 
s,,rh  as  factories  producing  rubber  goods,  leather,  pulp  and  paper, 
loan  oils  of  al kinds,  meat  products,  flour  and  other  food  st uffs  i illu- 
StinP  ras  class  paints  and  varnishes,  Portland  cement,  printing 
ESaf  salt  glue,  etc  ;and  in  dye  houses,  distilleries,  electro-chemic- 
al niant and  many  other  works.  The  chemical  engineer  can  render 
valuable  slices  wherever  raw  materials  are  compounded  or  mixed  or 

dteMJELSSySuU Engineering.-The  production   of  metals   from 

investigation  and  research  n  the  laboratory  and  study  ot  tne  aesign, 
consfmcUon^nd  operation  of  metalhirgical  plants  compnsing  furnaces, 
foundries,  smelters,  refineries  and  hxmation  works. 

Business  and  General.-As  Applied  Science  and  Engineering 
involves  S  much  in  economic  development,  there  is  a  great  demand 
for  voung  tedinkallv  trained  men  in  the  business  side  of  many  indus- 
tries aWKss  organizations  where  they  can  quick  y  adapt  them- 
Sv4s  and  become  especially  useful  in  cost  keeping,  salesmanship  and 
othe?branchesTf  buliess  leading  up  to  administrative  and  executive 

P°SltTheS' foregoing  outline  is  merely  suggestive  and  is  not  intended  to 
be  complete  or  in  detail. 
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Niagara  Peninsula  Branch 

R.  W.  Downie,  A.M.E.I.C,  Secretary-Treasurer. 

The  February  dinner-meeting  was  held  at  the  Welland 
Inn  on  the  22nd.  N.  R.  Gibson,  m.e.i.c,  consulting 
engineer,  Niagara  Falls,  Ontario,  delivered  a  very  interest- 
ing talk  on  "Systems  of  Water  Measurement  for  Hydraulic 
Efficiency  Tests".  The  speaker  reviewed  briefly  all  the 
recognized  methods  of  measuring  flow  of  water,  describing 
the  equipment  required  and  procedure  followed  in  the 
application  of  each  system,  with  particular  reference  to 
its  possibilities  for  flow  in  large  penstocks. 

After  pointing  out  the  practical  difficulties  encoun- 
tered when  utilizing  the  older  established  methods  for 
metering  pipes  of  large  diameter,  Mr.  Gibson  described 
the  method  and  apparatus  he  has  developed  in  an  effort 
to  secure  accurate  measurement  without  elaborate  and 
expensive  preparatory  work  and  without  lengthy  shut 
down  of  plant,  involving  loss  of  revenue.  An  active 
discussion  showed  the  interest  taken  by  the  members,  and 
it  is  hoped  that  at  some  future  date  Mr.  Gibson  will  find 
it  convenient  to  prepare  his  paper  for  publication. 

The  April  dinner-meeting  to  be  held  on  April  10th, 
at  the  Hotel  Reeta,  Welland,  will  be  addressed  by  Fraser 
S.  Keith,  m.e.i.c,  general  secretary. 

Plans  are  under  way  for  a  dinner  dance  on  the 
occasion  of  the  annual  meeting  in  May.  This  will  be 
held  at  Niagara  Falls.  The  date  and  further  details 
will  be  announced  later. 

Border  Cities  Branch 

/.  Clark  Keith,  A.M.E.I.C,  Scretary -Treasurer. 

The  first  regular  meeting  of  the  Border  Cities  Branch 
in  1923  was  held  in  the  Windsor  Club  on  January  12th  at 
7  p.m.  There  were  thirty-four  present,  including  the 
following  members:  —  Messrs.  Allen,  Considine,  McGor- 
man,  Molitor,  Newman,  G.  F.  Porter,  Bowman,  Bradley, 
Davies,  Fletcher,  Mclntyre,  McMordie,  Nelles,  Porter, 
Richardson,  Riddell,  Ti'llson,  West,  Collins,  Murphy, 
Wilson,  S.  L.  Coulter  and  Dunbar.  W.  H.  Baltzell, 
M.E.I.C,  the  newly-elected  chairman  for  1923,  presided 
at  the  meeting  and  he  expressed  his  pleasure  in  calling 
upon  D.  A.  Molitor,  m.e.i.c,  to  address  the  meeting. 

The  isthmus  of  Darien  was  discovered  in  1502  by 
C  olumbus.  In  1513  the  isthmus  was  crossed  by  Balboa 
with  a  considerable  force  of  Spaniards  and  they  were 
the  first  white  men  to  gaze  upon  the  Pacific.  For  the 
next  three  hundred  years  of  Spanish  occupation  no  active 
progress  was  made  towards  establishing  an  isthmian 
communication  between  the  seas.  In  1823  Spain  lost 
her  colonies  in  Central  and  South  America  through 
secession.  Between  1826  and  1850,  five  complete  surveys 
were  made  across  the  isthmus  culminating  in  the  construc- 
tion in  1855  of  the  French  Panama  Railway. 


Under  instructions  from  the  United  States  govern- 
ment, surveys  of  the  Tehuantepec,  Nicaragua  and 
Panama  routes  were  made  between  1870  and  1879,  the 
commission  then  in  charge  favouring  the  Nicaragua  route. 
While  these  surveys  were  under  way,  a  provisional  com- 
pany was  organized  in  France  to  investigate  the  feasibility 
of  an  isthmian  canal.  In  1876  Lieut.  Wyse,  a  repre- 
sentative for  this  company,  secured  exclusive  privileges  for 
99  years  for  building  a  canal,  the  route  of  which  was  to  be 
selected  by  an  international  congress.  This  congress  met 
in  1879  and  decided  upon  a  route  which  is  practically  the 
same  as  the  now  finished  canal.  In  1881,  Ferdinand  de 
Lesseps  formed  the  Panama  Canal  Company,  secured  the 
concessions  granted  Wyse  and  proceeded  to  construct  a 
canal  between  Panama  and  Colon. 

This  canal  was  to  be  of  the  sea  level  type,  72  feet 
wide  at  the  bottom,  29.5  feet  deep,  47  miles  long,  and  to 
cost  $169,000,000.  This  plan  was  soon  changed  to  a 
lock  canal  and  after  expending  $260,000,000.  the  work 
was  abandoned  in  1889  for  want  of  funds.  A  new  Panama 
Canal  Company  was  formed  in  France  in  1894  and  an 
additional  $7,000,000.  was  expended.  In  1887  a  conces- 
sion was  granted  to  A.  G.  Menveal  to  build  a  canal  across 
Nicaragua,  the  company  being  incorporated  by  Congress 
in  1887.  After  the  expenditure  of  considerable  money, 
Nicaragua  declared  this  contract  forfeited  and  the  com- 
pany then  sought  aid  from  Congress,  which  resulted  in 
the  creation  of  the  Nicaragua  Canal  Board  in  1895. 
This  board  made  an  investigation  and  reported  that  the 
work  could  not  be  concluded  with  the  limited  time  and 
means  allotted,  and  in  1897  the  president  was  authorized 
to  appoint  a  commission  which  in  1899  reported  and 
advised  a  more  general  investigation  with  a  view  of 
examining  all  feasible  routes  across  the  isthmus. 

This  resulted  in  the  creation  of  the  Isthmian  Canal 
Commission  in  1899,  which  made  a  complete  investiga- 
tion and  in  1901,  submitted  an  exhaustive  report  covering 
their  findings  for  nineteen  different  routes,  four  of  which 
were  selected  as  offering  the  most  advantageous  condi- 
tions, and  of  these  the  Panama  route  was  advocated  as 
the  most  favourable. 

After  numerous  complications  resulting  in  Panama 
declaring  her  independence  from  Colombia,  a  canal  treaty 
was  signed  by  Panama  in  1904,  granting  to  the  U.S.,  a 
zone  10  miles  wide  for  a  consideration  of  ten  million 
dollars  and  after  nine  years  an  annual  rental  of  $250,000. 
was  to  be  paid.  On  May  4,  1904,  the  U.S.,  purchased  the 
Panama  canal  property  at  a  cost  of  forty  million  dollars 
and  thus  came  into  possession  of  propertv  and  rights 
which  cost  the  French  people  $267,000,000  and  many 
thousand  lives  to  acquire. 

The  president  then  appointed  a  new  commission  with 
John  F.  Wallace  as  chief  engineer  to  look  after  the  con- 
struction work  of  the  canal.  This  commission  resigned 
November  16th,  1904,  and  was  succeeded  by  the  Shouts 
Commission.  On  June  13th,  1905,  Mr.  Wallace  resigned 
and  was  succeeded  by  John  F.Stevens.  On  June  21th 
1905,  the  president  appointed  a  board  of  consulting 
engineers  for  the  purpose  of  considering  the  various 
plans  proposed  by  the  canal  commission  for  the  construc- 
tion of  the  canal  and  this  board  submitted  two  reports 
February  5th,  1906;amajorityreport  favouring  a  sea-level 
canal,  a  minority  report  advocating  a  lock  canal  with 
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artificial  lake  and  summit  level  at  85  feet  above  sea  level. 
The  plan  of  the  minority  report  was  adopted  and  carried 
out  with  slight  modifications.  Mr.  Stevens  resigned  in 
March  1907,  and  was  succeeded  by  Col.  Geo.  W.  Goethals, 
and  the  work  was  turned  over  to  the  Corps  of  Engineers, 
U.  S.  Army. 

In  January  1909,  the  president  appointed  another 
board  of  consulting  engineers  to  accompany  Mr.  Taft 
to  the  isthmus  and  look  into  the  condition  of  the  work 
and  to  report  upon  the  feasibility  and  safety  of  the 
Gatum  dam.  This  board  submitted  its  report  the  follow- 
ing month,  approving  unanimously  the  type  and  dimen- 
sions of  the  dam  and  commending  the  general  canal 
plans  as  adopted. 

Of  all  the  routes  investigated  by  the  Isthmian  Canal 
Commission,  there  were  only  four  which  warranted  making 
any  complete  surveys  and  estimates.  Two  of  these  were 
rejected  as  impracticable  and  the  choice  was  reduced  to 
the  Panama  or  the  Nicaragua  routes.  After  much  study 
and  prolonged  diplomatic  relations,  the  United  States 
acquired  by  purchase  the  best  route  for  the  Isthmian 
canal,  offering  as  it  did,  the  greatest  possibilities  from  an 
engineering  standpoint. 

Before  an  actual  decision  was  made,  much  discussion 
and  thought  was  given  to  the  type  of  canal  to  be  adopted. 
A  sea-level  canal  according  to  popular  impression  is  a 
waterway  affording  unrestricted  navigation.  The  lock 
type  is  assumed  to  be  decidedly  inferior  to  the  former, 
owing  to  delays  caused  in  lifting  and  lowering  vessels. 
These  conceptions  are  quite  inaccurate.  The  sea-level 
canal  would  have  been  a  deep  narrow  gorge  which  no 
large  ship  could  safely  navigate  except  at  very  low  speed. 
A  tide  lock  would  also  have  been  necessary  at  the  Pacific 
and  where  the  tidal  fluctuation  is  22  feet.  The  most 
serious  objection  to  the  sea-level  canal  was  in  its  lack 
of  control  of  the  flood  waters  of  the  Chagres  River. 

The  principal  feature  of  the  lock  canal  was  an  earth 
dam  at  Gatum  designed  to  close  the  Chagres  valley  to 
form  an  immense  lake  into  which  it  and  its  tributaries 
would  empty.  At  Gatum  .vessels  are  raised  85  feet 
through  three  flights  of  locks.  At  the  Pacific  end  of  the 
canal  another  lake  is  created,  closing  the  valley  of  the 
Rio  Grande.  At  this  point  sea  level  is  reached  by  a 
decent  through  two  flights  of  locks.  By  using  the  lock 
type,  the  rivers,  which  presented  such  an  obstacle  to  the 
sea-level  project,  were  transformed  into  friends,  excava- 
tion was  reduced  to  a  minimum  and  the  only  structures 
of  any  importance  were  readily  built.  The  estimated 
cost  of  the  lock  canal  was  $360,000,000.,  as  compared 
with  $563,000,000.  for  one  at  sea  level,  requiring  six 
years  additional  time  to  construct. 

Possibly  the  greatest  obstacle  which  attended  the 
isthmian  undertaking  and  which  to  a  high  degree  brought 
about  the  failure  of  the  French  company  was  the  danger 
to  human  life.  A  department  of  health  and  sanitation 
was  created  and  as  a  result  malaria  was  reduced  to  com- 
parative insignificance,  while  yellow  fever  was  stamped 
out. 

Considering  the  canal  in  its  relation  to  commercial 
life  in  Canada,  it  can  be  said  that  it  opens  the  way  to 
the  Canadian  northwest  and  brings  Vancouver  within 
eighteen  days  of  New  York  city  or  twenty-one  days  of 
London.    All  this  is  accomplished  without  rehandling  of 


bulk  freight  and  at  greatly  reduced  cost  compared  with 
trans-continental  railway  transportation.  The  chief  bene- 
fits are  thus  derived  by  the  wheat  growers  and  lumber 
interests  of  the  west  who  can  market  their  products  in 
competition  with  those  from  the  eastern  and  northern 
districts.  The  Panama  canal  to-day  stands  as  one  of 
the  greatest  engineering  undertakings  in  all  the  world. 
With  the  aid  of  lantern  slides,  depicting  profiles  and 
interesting  points  in  this  work,  the  address  was  made 
most  interesting. 

Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C.,  Secretary-Treasurer. 

A  meeting  of  the  branch  was  held  at  8  p.m.,  on 
Monday,  March  12th,  1923,  to  discuss  the  report  on  the 
railway  situation  in  Hamilton  made  by  W.  F.  Tye, 
m.e.i.c,  and  N.  Cauchon,  a. m.e.i.c.,  in  1917. 

Before  proceeding  to  the  debate,  J.  L.  Weller,  m.e.i.c, 
moved,  seconded  by  H.  U.  Hart,  m.e.i.c,  that  the  Hamil- 
ton Branch  of  The  Engineering  Institute  of 
Canada,  extend  sincere  sympathy  and  condolence  to  the 
family  of  our  honoured  late  president,  in  the  sad  bereave- 
ment which  they  have  sustained. 

J.  J.  Mackay,  m.e.i.c,  who  presided,  outlined  the 
events  which  led  up  to  the  report  of  Messrs  Tye  and 
Cauchon.  Since  then,  two  of  the  parties  to  the  proposed 
common  route  had  not  materialized,  viz.  the  Canadian 
Northern  and  the  Hydro-radials.  He  then  called  upon 
Mr.  Tyrrell  to  open  the  debate. 

Mr.  Tyrrell  stated  that  90  per  cent  of  the  traffic  in 
Hamilton  was  bound  to  be  east  and  west,  because  of  the 
location  of  the  city,  between  the  lake  and  the  mountain. 
It  was  exceptionally  important  that  main  highways 
should  be  unobstructed.  Yet,  what  do  we  find?  At 
Ferguson  avenue  the  G.T.R.,  trains  block  traffic  many 
times  a  day,  and  you  see  motorcars  lined  up  sometimes 
for  more  than  a  block.  That  condition  of  affairs  is 
intolerable,  and  while  it  exists,  Hamilton  can  never  expect 
to  develop  as  it  should.  The  Gage  avenue  crossing  is 
becoming  a  worse  obstruction  from  year  to  year.  Then 
we  have  that  box  car  of  a  depot  on  the  G.T.R.  People 
who  pass  through  Hamilton  once  always  judge  us  by 
our  depot,  and  are  not  anxious  to  return,  because  they 
think  the  rest  of  the  city  is  like  the  station.  The  great 
need  at  the  present  time  was  to  do  away  with  the  cross- 
town  lines,  and  to  construct  a  new  terminal  station, 
which  would  serve  the  best  interests  of  the  railway  com- 
pany. An  offer  of  one  form  of  relief  was  brought  before 
the  people  in  the  shape  of  the  Hydro-radial  scheme. 
But  for  one  event  it  might  have  been  approved  at  the 
polls.  We  were  all  interested  when  Sir  Henry  Thornton 
wisely  made  the  promise  to  take  up  in  the  near  future 
the  electrification  of  the  G.T.R.  Sir  Henry  has  been  as 
good  as  his  word  and  has  already  taken  up  the  matter, 
is  giving  it  serious  consideration,  and  we  are  hoping  for 
great  things  as  a  result. 

Mr.  Cauchon  was  then  called  upon,  and  first  referred 
briefly  to  the  late  Mr.  St.  Laurent.  He  then  compli- 
mented the  Hamilton  members  of  The  Institute  for  their 
choice  in  debating  a  question  of  such  immediate  im- 
portance.    In  all  railway  improvement  schemes  in  the 
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past,  the  most  important  factor  was  the  G.T.R.,  but 
this  company  has  been  unable  to  undertake  any  of  the 
planned  improvements  through  lack  of  funds.  It  was 
hoped  that  now  that  the  railroad  has  a  head,  the  govern- 
ment would  remedy  this  condition  to  a  certain  degree 
and  make  it  possible  to  proceed  with  certain  improve- 
ments. It  was  decidedly  encouraging  locally  that  one 
railway  had  come  forward  to  offer  to  investigate  the 
question  of  service  and  terminal  equipment.  It  should 
be  remembered  in  considering  railway  questions  that  all 
railways,  whether  privately  owned  or  not,  were  supported 
directly  by  the  public.  Any  duplication  of  service  was 
therefore  paid  for  by  the  public.  The  public  benefitted 
through  reductions  in  the  cost  of  operation.  The  busiest 
railway  line  in  Canada  is  the  section  between  Hamilton 
and  Toronto.  During  the  war  there  were  87  trains  a  day 
hauled  over  the  two  tracks,  though  the  right-of-way 
could  have  accommodated  a  larger  traffic.  It  had  been 
found  that  the  providing  of  terminal  facilities  was  by 
far  the  most  costly  portion  of  railway  construction. 

This  district  has  the  greatest  railway  system  and 
service,  the  best  electric  service,  and  the  richest  soil  in 
Canada.  There  are  only  some  districts  in  British  Colum- 
bia which  can  be  compared  to  the  Niagara  Peninsula  for 
richness  of  soil.  There  are  in  the  Niagara  district  a  most 
extraordinary  traffic  condition.  There  are  about  250,000 
persons  in  the  country  and  the  same  number  living  in 
the  cities.  No  better  adjustment  could  be  desired.  It  is 
up  to  the  people  to  develop  the  district,  especially  up 
to  the  engineers.  Hamilton  has  the  harbour  for  western 
Ontario  if  you  will  get  busy  and  have  it  developed. 

During  the  war  there  were  some  35,000  cars  per 
month  passing  over  the  Gage  avenue  cross-town  line. 
These  cross-town  lines  must  sooner  or  later  be  removed. 

Mr.  Cauchon  then  dealt  with  the  possibility  of  the 
G.T.R.,  building  a  cut-off  at  Albion  Mills  to  abandon 
the  Ferguson  avenue  line,  and  an  uptown  station,  illustrat- 
ing his  explanation  as  to  the  plans  with  lantern  slides. 
Several  unique  proposals  which  had  been  put  forward 
were  shown  on  the  screen. 

Referring  to  the  cost  of  building  a  terminal  at  King 
William  street  and  Ferguson  avenue,  Mr.  Cauchon 
declared  that  two-thirds  of  the  property  required  was 
already  owned  by  the  city  or  the  G.T.R.  Some  of  the 
city  streets  will  have  to  be  widened  shortly,  and  King 
William  street  offers  an  opportunity  at  present.  When 
the  railway  terminal  was  constructed  at  Ferguson  avenue, 
the  cost  of  the  work  would  be  largely  paid  back  through 
the  extensive  construction  of  industrial  buildings  which 
would  take  place  in  the  immediate  vicinity. 

At  the  conclusion  of  Mr.  Cauchon's  remarks,  Mr. 
Paulin  presented  the  case  against  the  plan,  in  part  as 
follows:  The  T.H.  &  B.,  held  its  present  location  by 
special  act  of  parliament  and  without  its  consent  the 
line  could  not  be  moved  to  any  other  route.  The  proper 
scheme  seems  to  be  for  the  T.H.  &  B.,  the  Canadian 
National  and  the  city  of  Hamilton  to  appoint  repre- 
sentatives to  go  into  the  scheme.  Supposing  that  it 
were  decided  to  concentrate  the  railways  on  one  route 
through  the  northern  part  of  the  city,  the  whole  length 
of  the  T.H.  &  B.  from  Dundurn  street  to  the  Red  hill 
would  be  cut  off.  The  union  station  proposition  as  plan- 
ned called  for  the  purchase  of  sixty  acres  of  land.    The 


estimated  cost  of  the  uptown  station  would  be  about 
$8,000,000.  This  included  property,  the  destruction  of 
existing  buildings,  construction  of  bridges,  etc.  The  Red 
hill  cut-off  together  with  the  northeastern  yards,  would 
involve  the  expenditure  of  about  $1,250,000.  The 
proposal  to  double  track  the  Beach  line  and  raise  the 
grade  would  cut  off  about  100  cottages  from  the  water 
front,  and  serious  delays  in  the  service  would  be  caused 
by  navigation  passing  through  the  canal.  The  work  at 
the  Beach,  including  subways  at  Burlington,  would  cost 
about  $2,000,000.  This  line  across  the  Beach  would 
effectually  destroy  the  only  watering  place  left  in 
Hamilton. 

The  Red  hill  cut-off  would  be  directly  in  the  line 
of  the  city's  growth  and  would  duplicate  conditions  at 
Ferguson  avenue  and  Gage  avenue  in  the  future  in  a 
very  much  greater  degree. 

The  G.T.R.  line  on  Ferguson  avenue  had  built  up 
about  it  a  number  of  industries  because  of  its  presence. 
The  same  was  the  case  with  the  T.H.  &  B.  It  would 
cost  $20,000,000  to  move  these  industries.  If  we  deprive 
them  of  track  facilities  we  will  have  to  compensate  them 
for  the  cost  of  teaming  their  products  to  the  freight  lines. 
Between  them  all,  they  handle  between  700,000  and 
800,000  tons  of  freight  a  year.  The  whole  cost  of  the 
Tye-Cauchon  scheme  would  be  about  $24,500,000. 

Other  disadvantages  the  speaker  declared  to  be  the 
fact  that  the  increase  in  the  length  of  haul  required  to 
reach  an  uptown  station  would  mean  15  minutes  delay 
on  passenger  trains.  It  would  also  do  away  with  com- 
petition in  transportation.  Nearly  all  congestion  on 
railways  is  caused  by  situations  just  such  as  the  one 
here  proposed.  In  Toronto,  the  city  was  trying  to  clear 
the  water  front  of  railway  lines.  In  this  city,  the  plan 
called  for  lines  to  be  built  along  the  harbour  front. 

Mr.  Cauchon,  in  replying  to  Mr.  Paulin's  remarks, 
said  they  had  been  trying  to  get  a  conference  between  the 
T.H.  &  B.,  and  G.T.R.,  but  the  former  refused  to  confer. 
All  that  he  has  advanced  is  manifestly  from  the  T.H.  & 
B.,  point  of  view  —  the  cost  to  them.  The  question  is 
not  one  of  moving  the  T.H.  &  B.,  at  the  present  time, 
but  rather  seeing  what  can  be  done  with  the  G.T.R. 

The  question  was  asked  as  to  what  would  be  the 
first  step  for  the  city  to  take  toward  the  accomplishment 
of  the  Tye-Cauchon  scheme.  "The  first  move  would  be 
to  arrange  with  the  G.T.R.  for  the  construction  of  the 
Red  Hill  cut-off  and  an  uptown  station,"  Mr.  Cauchon 
replied.  "The  Red  Hill  cut-off  eliminates  the  G.T.R.  on 
the  mountain  side.  If  you  don't  get  an  uptown  station, 
you  don't  get  full  advantage  of  the  radial  feature  of  the 
G.T.R.,  electrification." 

Mr.  Paulin  inquired  in  what  way  a  station  at  King 
William  and  Ferguson  avenues  would  be  superior  to  one 
at  Stuart  and  James  streets.  Mr.  Cauchon  declared  the 
King  William  street  site  to  be  the  better  location  and 
would  place  the  G.T.R.,  on  an  equal  footing  with  the 
T.H.  &  B.,  as  far  as  convenience  in  the  way  of  a  terminal 
was  concerned.  Mr.  Paulin  replied  that  the  C.P.R., 
did  not  enjoy  a  large  passenger  traffic  to  Toronto  especially 
because  of  the  location  of  the  terminal,  but  because  of 
the  fact  that  it  gave  service.  It  was  brought  out  in  the 
discussion  that  the  actual  cost  of  the  T.  H.  &  B.  tunnel 
under  Hunter  street   was  $220,000.     It  \\;i^  built  some 
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thirty  years  ago  and  is  above  1,900  feet  long.  It  was 
•constructed  by  first  making  an  open  cut  and  then  cover- 
ing it  over. The  discussion  came  to  a  close  with  a  vote  of 
thanks  being  tendered  the  debaters. 

The  secretary  announced  that  the  next  branch  meet- 
ing would  be  a  joint  one  with  the  Toronto  Branch  of  the 
A.I.E.E.,  on  April  6th,  to  hear  Stephen  Q.  Hayes  of 
Pittsburgh,  speak  on  foreign  electrical  developments. 
The  meeting  then  adjourned.  The  attendance  was 
about  150,  including  Mayor  Jutten  and  manv  other 
prominent  citizens, 

Victoria  Branch 

Hugh  Peters,  A.M.E.I.C.,  Secretary. 

Professor  R.  W.  Brock,  m.a.,  f.g.s.,  f.r.s.c,  dean  of 
the  Faculty  of  Applied  Science  of  the  University  of 
British  Columbia,  addressed  the  members  of  the  Victoria 
Branch  on  Thursday  evening,  February  22nd. 

The  lecture  dealt  primarily  with  the  science  of 
geology  as  utilized  in  the  direction  of  war  operations, 
strategical  and  tactical,  and  with  particular  reference  to 
the  Palestine  campaign.  Professor  Brock  first  explained 
how  very  slow  the  great  war  staffs  of  the  contending 
nations  were  in  availing  themselves  of  the  service  of 
trained  geologists  and  stated  that  the  Germans  were  so 
backward  in  this  respect  that  at  least,  one  army  corps 
went  on  active  service  equipped  with  hazel  switches  for 
locating  wells  in  connection  with  water  supply. 

Later  on  during  the  mining  and  countermining 
operations  of  trench  warfare  in  France  and  Belgium  the 
British  army  employed  two  geologists,  while  at  the  same 
period  the  Germans  were  employing  fifty.  Fortunately 
the  two  British  geologists  were  apparently  very  superior 
to  the  German  geologists  as  the  latter  were  reduced  to 
the  ranks  in  consequence  of  their  calculations  regarding 
ground  water  problems  proving  less  accurate  than  that 
of  their  enemy.  Samples  of  geological  maps  prepared 
for  military  purposes  were  shown  and  those  of  the 
British,  French,  U.S.A.,  and  German  compared. 

With  reference  to  the  Palestine  campaign  the  lecturer 
touched  on  facts  indicating  the  pre-war  preparations 
made  by  the  Germans,  the  latter  having  constructed 
good  roads  and  commodious  "hospices"  for  the  Turkish 
government,  "to  accommodate  the  many  pilgrims  and 
tourists  to  the  Holy  Land".  The  "hospices"  proved 
remarkably  suitable  for  military  strong  points  and  were 
strategically  located  for  that  purpose.  The  geological 
information  in  the  possession  of  the  British  Government 
at  the  outbreak  of  war  was  chiefly  based  on  a  map  made 
by  the  late  Lord  Kitchener,  who,  when  a  young  lieutenant, 
was  loaned  to  an  expedition  engaged  in  historical  research 
work  in  that  locality. 

The  scheme  of  campaign  carried  out  by  General 
Allenby  was  briefly  sketched  and  the  topography  and 
scenery  from  the  Dead  sea  to  Jerusalem  was  described 
and  illustrated  with  many  views  of  extreme  interest  to 
all  students  of  history,  the  battle  grounds  of  biblical 
times  being  indicated,  and  the  geological  features  explain- 
ed with  reference  to  their  bearing  as  controlling  factors 
in  determining  the  strategy  of  all  military  operations 
which  have  taken  place  in  this  much  fought-over  area. 

A  vote  of  thanks  to  the  lecturer  was  moved  by 
F.  C.  Greene,  m.e.i.c,  seconded  by  F.  G.  Aldous, 
a.m.e.i.c,  and  heartily  concurred  in  by  the  audience. 


Saint  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-Treasurer. 

A  graphic  description  of  the  St.  John  dry  dock  wa> 
given  by  E.  G.  Cameron,  a.m.e.i.c,  chief  engineer  of 
the  St.  John  Dry  Dock  and  Shipbuilding  Company,  Ltd., 
at  the  regular  meeting  of  the  branch  on  Thursday, 
February  15th.  The  address  was  illustrated  by  a  large 
number  of  excellent  slides,  showing  the  progress  of  the 
work  from  the  setting  of  the  first  blast  in  1912,  to  the 
present  day. 

Mr.  Cameron  described  the  progress  of  the  construc- 
tion of  the  Courtenay  Bay  breakwater  which  has  a  total 
length  of  7,700  feet,  and  the  dredging  of  the  entrance 
channel  and  turning  basin  by  the  large  hydraulic  and 
ladder  dredges.  The  dry  dock,  which  is  1,150  feet  long 
and  125  feet  wide  on  the  sill,  has  a  depth  of  water  over 
the  sill  at  extreme  high  water  of  42  feet.  Numerous 
devices  have  been  installed  to  eliminate  difficulties  which 
have  arisen  in  other  large  docks.  The  electrical  features 
were  installed  under  the  supervision  of  F.  P.  Vaughan, 
m.e.i.c,  and  the  pumping  station  which  will  be  capable 
of  unwatering  the  dock  in  four  hours  is  equipped  with 
three  47-inch  Rees-Roturbo  suction  pumps,  each  driven 
by  a  750-h.p.,  motor.  Smaller  pumps  have  been  installed 
to  take  care  of  any  seepage  and  to  empty  the  sewerage 
system.  The  pumDS  are  being  supplied  by  the  Goldie 
and  McCulloch  Company,  Ltd.,  of  Gait,  Ont.  The 
entrance  to  the  dock  is  closed  by  a  floating  caisson  built 
by  the  Dominion  Bridge  Company.  Just  outside  the 
entrance  are  two  docks  600  feet  and  450  feet  in  length  of 
concrete  and  timber  construction.  Electric  energy  will 
be  supplied  from  a  power  house  on  the  works  capable 
of  generating  3,000  h.p.  A  1,500- ton  marine  railway, 
repair  shops,  etc.,  are  now  under  construction. 

At  the  close  of  the  address  a  vote  of  thanks  to  Mr. 
Cameron  was  moved  by  G.  Stead,  m.e.i.c,  and  seconded 
by  G.  G.  Murdoch.  A.  G.  Tapley,  a.m.e.i.c,  was 
chairman  of  the  meeting. 

Professor  A.  F.  Baird,  a.m.e.i.c,  of  the  faculty  of 
the  University  of  New  Brunswick,  was  the  speaker  at 
the  meeting  of  the  St.  John  Branch  on  March  2nd.  The 
address  on  "Economic  control  and  transmission  of  high 
voltage  electrical  energy"  was  greatly  appreciated  by  the 
large  number  present  and  at  its  conclusion  a  vote  of  thanks 
to  the  speaker  was  extended  by  A.  G.  Tapley,  a.m.e.i.c, 
chairman  of  the  meeting. 

Economic  Control  and  Transmission  of  High  Voltage 
Electrical  Energy 

In  introducing  his  subject,  Professor  Baird  declared 
that  all  engineering  finally  resolved  itself  into  a  question 
of  cost.  "The  day  is  past,"  he  said,  "when  the  problem 
is  merely  one  of  accomplishment.  The  requirement  for 
good  engineering  is  that  results  be  accomplished  by  the 
most  economic  expenditure".  By  most  economic  expend- 
iture was  not  meant  the  smallest  outlay  of  money.  The 
possibilities  of  subsequent  requirements,  guarantee  of 
continuity  of  service  and  permanence,  all  may  require  a 
large  investment  first,  but  one  that  would  prove  most 
economical  in  the  end.  It  was  here,  said  Professor  Baird, 
in  his  power  to  perceive  the  balance  between  small 
expenditure  sufficient  for  immediate  requirements  and  a 
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arger  outlay  to  meet  the  demands  of  the  future  that  the     ^^^^^^T^lr^t  Sour'buut 
eal  difference  between  an  engineer  and  a  mere  builder,     g^name^  ^  ^  ^  ^  _  civitia 

ay- Speaking   about   electrical    transmission    Professor  »^  ^"Sffelt  !^t&S^  (?£^1^W^?Sb^t 

Saird  pointed  out  that  there  were .two •  *^JP£  -  ^ >  B  C of  white mSle,  and  Wh  a  visibility  of  more 

>verhead  and  underground.    By  far  the  Sreatf.st  ™°S  jw  r>  v. ,  beginning  of  Britian's  sea  power 

vere  overhead,  not  only  because  a  larger  voltage  could  ^^^Sion^ft^antfue  Ports".    Most  of  the 

>e  used,  but  because  the  construction  .  cost  was  much  was  the  j™£^  or the    ^q  development,  and 

ower.     In  Europe   underground  transmission  was  much  ^^^^XXur  engineering  are  to  each  other 

S  ZT^X*^ Sfe?^S2iSS  S  S^SSiTSnS^ect.  and  are^very  closely  allied 
I 2 ^240 mil* ^long  opemting  at  a  voltage  of  150,000  volts.  Among  such  works  the  development  of  a  "J1^ 

DeaffwiSf  tte  most  economical  form  of  transmis-  waterway  of  adequate  size  through  the  chain  of [Great 

4on  hne  suDDort    Professor  Baird  said  that  this  was  Lakes  from  seaboard  to  Fort  Wil ham  and  Port  Arthur, 

Sethingfo?whch  no  ruling  could  be  given  which  could  holds  probably  the  place  of  most  importance     The  out- 

cover  ah  lases.    The  tendency  among  electrical  engineers  standing  works  in  this  scheme  are:  (1)  the  St. pLawre^e 

n  the  first  days  of  long  distance,  high  voltage,  transmis-  river  improvements,  Montreal I  to ■  Grff  '^)  ^he  St^Law 

=inn  was  to  recommend  steel  tower  construction.   To-day  rence  canal  system    (3)  the  Welland  canal  system,  \,*j 

the "nln^Tun ^  is?Sm?the  other  way  and  some  author-  the  Detroit  river  and  St.  Clair  flats  development  scheme; 

^^KSSTttotun^there  are  special  reasons  which  (5)  the  Sault  canal  and  the  Sault  river  scheme;  (6)  the 

^^tSSs^able,  the  most  economical  form  terminals  at  Fort  William,  Port  Arthur  and  Montreal 
of  structure  for  a  load  up  to  12,000  k.w.  is  a  wooden  pole  The  totai  cost  to  Canada  of  the  development  01 

line     At  somewhere  around  this  load  the  strains  produced  this  great  system  of  inland  waterways  to  date,  exclusive 

bv  the  necessarily  large  conductors  make  the  stronger  of  the  intermediate  harbours  in  Canada,  amounts  to 

support  necessary.    There  was  one  point  in  favour  of  the  over  $155,000,000.,  and  by  the  time  the  Welland  ship 

wooden  pole  that  was  often  overlooked  and  that  is  the  canal  is  completed,  to  over  $225,000,000     To  deepen 

fact  that  the  insulators  often  lasted  longer  and  avoided  and  impr0ve  the  whole  system  so  as  to  allow  sea-going 

puncture  better  when  placed  on  wooden  supports  ships  with  full  cargoes  to  move  from  the  head  of  the  laKes 

The   paper   was   splendidly   illustrated   by   lantern  t0  the  seaboard  again  .exclusive  of  intermediate  harbour 

slides  which  were  shown  during  the  address.  improvements,  will  cost  from  $200,000,000  to  $400,000,000 

and  this  is  proposed  to  be  jointly  borned  by  Canada  and 

London  Branch  the  United  States,  it  being  assumed  that  Canada  will  be 

credited  with  the  cost  of  any  completed  works  that  could 

F  J  as  Bridges,  A.M.E.I.C.,  Secretary-Treasurer.  ^>e  utilized  in  the  adopted  system. 

E   I.  Olmsted,  A.M.E.I.C.,  Branch  News  Editor.  The  growth  0f  traffic  through  the  Sault  canals  since 

At  the  regular  meeting  of  the  London  .Branch held  their  opemrw .in  1855  is shown ,  by  £*$£%$% 

in  the  rooms  of  the  Public  Utihties  Commisston,  H.  B.  R.  1855,  14  000 I  tons,  lSWb .to Uo_  osc n»,  , 

\s&^jsst*£ «&  oT-trie  ss53K»a ss^r 

meetmg-                    .           ,               ..        0    (       ,  t    r  nut"  in  cars  holding  30  tons  each,  take  4  miles  of  trains 

"A  noted  American  educationalist,    Professor  J.  B.  P^  in  cars,             j, 

Johnson,  in  an  article  some  years  ago,"  stated  Mr.  Craig  ***' rr»ia  haH  choree  of  the  harbour  work  at  Fort 

m  the  opening  of  his  address,  ."wrote  of  the  engineering  Mr.  Craig  had  charge  of  the  ggouy 

profession  as   follows:  '/Men  in  other  professions  may  William  Way,  ^/Vnd  he  gave  manv  interest n., 

blunder  or  play  false  with  more  or  less  impunity.     Thus  of  ^^^^^Y"^11"^   <jf  the  scheme.     The 

the  lawyer  mav  advocate  a  bad  cause  without  losing  facts  and  figures  as  \°£%^°lp™[  cdborne    the 

caste,  the  physician  may  blunder  at  will,  but  his  mistakes  imP°r^j™^                                           Port  Burwell, 

to  find  him  out  and  proclaim  his  incompetence."    Harbour  100,000  to  400,000  tons. 

engineering,  he  continued,  reached  back  to  the  earliest  Other  important  works  where  surveys  have  to  be 

times.     The  honour  of  creating  the  prototypes  of  modern  made  continual  y  are  the  Detroit  and  bt.  Uair nvers. 

maritime  engineering  undertakings  is  usually  assigned  to  Then  there  is  the  Fighting  channel  in  the  Detroit  river 

the  public-spirited  policy  of  monarchs  of  the  early  Egyp-  extending  for  5  or  6  miles,  where_ toobtain  therequisite 

lan  and  Phoenician  dynasties.  depth  of  21  feet,  more  than  4  000.000  cul       V  rf  "^ 

The  history  of  this  maritime  construction  extends  be  dredged.    There  are  ^^^^SSS^SSi 

back  through  the  aeons  of  time,  is  evident  in  the  history  tion  between  ^™a  and  Port  ^^j^SmttOOQ  000 

Of  the  <«ax  of  Britian,  Holland,  Spain,  Venice,  Genoa,  inspection.     At  Godench,  where  to  date  over  ^.uuu.uuu. 
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has  been  spent,  and  through  which  port  over  21,000,000 
bushels  of  grain  have  passed  this  year,  the  turning  basin 
of  the  harbour  is  being  widened  and  the  elevators  being 
extended. 

At  the  close  of  Mr.  Craig's  most  interesting  talk  a 
general  discussion  took  place  before  the  members  adjourn- 
ed to  the  dining-room.  Here  a  buffet  lunch  which  had 
been  prepared  by  several  of  the  members  was  served  by 
them.  This  feature  was  enjoyed  to  such  an  extent  that 
a  resolution  was  passed  to  continue  these  luncheons  at 
future  meetings.  It  was  noted  that,  among  the  several 
visitors  present,  were  several  architects  of  the  London 
Chapter  of  the  Ontario  Association  of  Architects.  Upon 
a  request  from  the  chairman,  L.  G.  Bridgeman,  secretary 
of  the  local  Chapter,  made  a  few  remarks  in  the  course 
of  which  he  said  that  they  certainly  would  enjoy  closer 
relations  with  our  local  branch. 

The  chairman  announced  that  at  our  next  regular 
meeting  our  genial  general  secretary,  Fraser  S.  Keith, 
m.e.i. c,  was  expected  to  be  with  us. 

Halifax  Branch 

0.  S.  Cox,  A.M.E.I.C.,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  branch  was  held 
in  the  Green  Lantern  on  February  2nd.  Supper  was 
served  at  6.15  p.m.,  after  which  the  meeting  was  called 
to  order  for  the  purpose  of  hearing  a  lecture  on  "Some 
Problems  of  the  Municipal  Engineer",  by  F.  W.  W. 
Doane,  M.E.I. C,  city  engineer  of  Halifax,  and  other  routine 
business. 

Mr.  Doane  opened  his  lecture  with  a  general  outline 
of  the  duties  which  a  municipal  engineer  is  called  upon 
to  perform.  These  duties  he  pointed  out  cover  a  vast 
field  of  engineering;  highways,  hydraulics,  sewage  disposal, 
water  supply,  sanitation,  lighting,  and  many  other 
branches  of  the  profession.  He  must  also  anticipate  the 
future  requirement  of  the  town  or  city.  In  addition  to 
these  multifarious  duties  he  must  also  be  able  to  draft 
agreements  and  specifications  and  when  occasion  arises 
assist  the  city  solicitor  with  engineering  advice. 

Mr.  Doane  then  proceeded  to  take  up  these  duties 
in  detail  commencing  with  water  supply.  One  of  the 
first  questions  of  this  problem  being  the  collecting  of 
data  upon  which  to  base  the  requirements  of  the  future. 
Halifax  was  recently  faced  with  the  problem  of  increasing 
its  supply  either  by  additional  works  or  by  improvements 
to  the  existing  system.  After  a  careful  study  of  the 
whole  problem  it  was  decided  that  the  most  economical 
thing  to  do  would  be  to  completely  overhaul  the  present 
mains  and  instal  meters.  In  spite  of  considerable  adverse 
criticism  from  the  general  public,  Mr.  Doane's  plan  was 
carried  out  and  in  vindication  of  his  judgment  the  water 
consumption  of  Halifax  has  been  reduced  from  400 
gallons  per  capita  in  1908,  to  130  gallons  per  capita  at 
the  present  time.  Another  great  advantage  which  has 
been  derived  by  metering,  is  the  added  fire  protection 
from  increased  pressure  and  supply.  In  connection  with 
the  clearing  of  pipes,  Halifax  is  one  of  the  few  cities  on 
this  continent  which  uses  a  mechanical  scraper  propelled 
by  water  pressure  for  removing  the  hard  incrustations 
which  form  in  cast  iron  water  mains.    The  turned  and 


bored  joint  has  now  been  in  use  for  a  number  of  years 
and  in  Mr.  Doane's  opinion  has  proved  very  successful. 

The  speaker  then  took  up  the  connection  of  the  city 
engineer  with  the  electric  department,  and  in  this  conii' 
tion  it  is  interesting  to  note  that  Halifax  was  the  first 
city  in  Canada  to  adopt  an  ordinance  requiring  that  all 
wiring  should  be  supervised  by  the  engineering  staff,  and 
to-day  all  journeyman  must  hold  a  certificate  from  the 
city  board  of  examiners  of  which  the  city  engineer  is  a 
member,  before  he  is  allowed  to  take  charge  of  electric 
wiring.  Incidentally  Mr.  Doane  called  attention  to  the  new 
lighting  system  which  has  recently  been  installed  in 
Halifax.  This  is  said  by  authorities  to  be  equal  to  the 
best  systems  of  other  cities  in  Canada  of  the  size  of 
Halifax. 

Sanitation  was  dealt  with  next.  The  municipal 
engineer  must  be  conversant  with  matters  affecting  the 
public  health.  He  must  be  a  sanitary  engineer  com- 
petent to  deal  with  refuse  and  sewage  disposal,  ventilation, 
destruction  of  insects  and  germs,  and  also  be  competent 
to  pass  judgment  on  plumbing.  The  municipal  engineer 
must  be  somewhat  of  an  architect,  as  under  his  charge 
come  such  public  buildings  as  markets,  pumping  station-, 
baths,  abbatoirs,  incinerators,  etc.  The  building  inspec- 
tion by  the  city  is  also  supervised  by  his  department. 
If  the  city  possesses  a  tramway  system,  the  city  engineer 
must  advise  and  specify  routes,  location  of  tracks,  radii 
of  curves,  weight  of  tracks,  types  of  paving,  location  of 
poles,  and  generally  protect  the  interests  and  comfort 
of  the  public  where  these  matters  are  concerned. 

Perhaps  the  most  important  of  the  many  duties  of  a 
municipal  engineer  is  that  of  the  control  of  streets,  not 
only  in  design  and  construction,  but  in  the  regulation  of 
traffic.  Mr.  Doane  pointed  out  the  enormous  problem 
this  has  grown  to  be  to-day,  many  of  the  larger  citie- 
having  adopted  a  system  of  control  by  day  and  by  night 
of  signalling  towers.  This  huge  growth  in  traffic,  which 
is  principally  automobile  traffic,  is  causing  engineers  the 
world  over  to  give  the  matter  a  great  amount  of  study. 

In  conclusion  Mr.  Doane  evidenced  the  fact  that  a 
municipal  engineer  to  be  successful  must  be  a  sound 
business  man.  By  quoting  the  large  expenditures  which 
the  engineer  directly  and  indirectly  controls,  and  without 
wishing  to  be  egotistical,  the  speaker  referred  to  a  sum 
of  two  and  one-quarter  million  dollars  which  had  been 
expended  by  the  city  of  Halifax  at  a  cost  of  1  xi  per  cent. 
A  very  apt  quotation  was  then  given  which  brought  the 
lecture  to  a  conclusion.  "A  successful  city  engineer 
must  have  the  wisdom  of  Solomon,  the  optimism  of 
Bryan  or  Lipton,  the  energy  and  persistance  of  Lloyd 
George,  the  diplomacv  of  Balfour,  and  the  patience  of 
Job." 

The  guests  were  then  introduced,  Ex-Alderman 
Ritchie,  City  Clerk  Monaghan,  and  Ex- Alderman  Godwin, 
each  paying  high  tribute  to  Mr.  Doane's  sterling  values 
as  city  engineer  of  Halifax.  A  very  interesting  discussion 
on  Mr.  Doane's  paper  was  then  participated  in  by  Messrs. 
Handy,  Barnes,  J.  W.  Roland,  Dyer,  and  others. 

Some  Recent  Developments  in  Ventilation 

The  regular  monthly  meeting  of  the  branch,  at  which 
there  were  forty- two  present,  was  held  at  the  Green 
Lantern  on  March  9th,  1923,  with  Professor  D.  W.  Munn. 
m.e.i.c,  presiding.     During  the  supper,  which  preceded 
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the  main  business  of  the  meeting,  the  members  joined  in 
singing  a  number  of  songs  from  the  sheets  recently  supplied 
from  Headquarters. 

W.  B.  Mackay,  a.m.e.i.c,  presented  a  very  interesting 
address  on  "Some  Recent  Developments  in  Ventilation". 
The  speaker  stated  that  the  science  of  ventilation  consists 
of  taking  conditions  as  found,  and  as  created  by  artificial 
construction  and  artificial  heating,  and,  by  mechanical 
means,  adapting  these  conditions  to  the  needs  of  the 
human  system.  The  earliest  civilized  countries  of  which 
we  have  record  had  an  average  temperature  of  73  degrees 
and  consequently  no  artificial  heating  was  required  for 
the  comfort  of  the  human  body. 

As  civilization  has  advanced,  however,  the  tendency 
has  been  towards  cooler  climates  which  has  necessitated 
artificial  heating  appliances,  and  as  this  latter  need  has 
been  increased  there  has  grown  with  it  an  increased  need 
for  ventilation.  The  heat  supplied  by  nature  from  the 
sun  is  healthiest  and  best  adapted  to  the  human  system 
and  the  further  we  get  away  from  this  form  of  radiant 
heat,  in  our  modern  heating  systems,  the  greater  becomes 
the  need  for  ventilation  to  adjust  conditions  to  meet  our 
bodily  requirements. 

Theoretically  it  would  appear  that  the  only  essential 
condition  is  to  supply  sufficient  heat  to  keep  the  body 
warm.  It  was  found  that  the  thermometer  alone  was 
not  a  perfect  indicator  so  the  amount  of  humidity  was 
also  regulated,  but  even  then  our  nervous  systems  were 
not  satisfied.  Mr.  Mackay  explained  the  reason  for  this 
by  illustrating  by  means  of  barometric  charts,  that  in 
nature  there  is  a  constant  variation  in  conditions  of  heat 
and  moisture,  and  that  by  artificially  maintaining  a 
constant,  theoretically  ideal  condition,  or  in  other  words 
by  supplying  heat  and  moisture  to  the  body  in  straight 
lines,  we  produce  monotony  and  as  nature  abhors  mono- 
tony our  systems  rebel.  The  human  body  is  itself  a 
heating  and  ventilating  system  which  adopts  itself  to 
varying  conditions  and  the  conditions  of  the  atmosphere 
in  which  we  live  and  work  should  be  made  to  approximate 
as  nearly  as  possible  the  pure  free  atmosphere  supplied 
by  nature.  This  is  done  by  a  system  of  ventilation  which 
provides  a  constant  circulation  of  pure  fresh  air. 

The  first  steam  radiator  was  built  by  James  Watt 
in  1784-85  and  the  first  patent  for  steam  heating  was 
issued  in  1791.  From  the  industrial  application  of  air 
washers  it  was  discovered  that  this  process  could  be 
beneficially  applied  to  the  air  breathed  in  factories, 
theatres,  and  other  large  buildings.  The  speaker  traced 
the  development  of  modern  heating  and  ventilating 
systems  and  quoted  interesting  figures  to  show  the 
increased  efficiency  derived  by  the  human  system  from 
proper  insulation  of  buildings.  Insulation  preserves  heat, 
lessens  the  need  for  artificial  heating  and  thereby  lessens 
the  need  for  ventilation. 

Mr.  Mackay's  address  was  supplemented  by  remarks 
by  Dr.  Royer,  executive  officer  of  the  Mass-Halifax 
Health  Commission  and  by  Colonel  Chisholm  of  the 
Provincial  Health  Department.  These  men,  who  were 
guests  of  the  branch,  very  kindly  consented  to  address 
the  meeting  and  gave  some  very  instructive  facts  on 
the  sociological  phases  of  the  subject,  on  food  values, 
preventive  medicine  and  on  public  health  generally.  The 
very  cordial  thanks  of  the  meeting  were  tendered  the 
speakers  at  the  close  of  the  discussion. 


Ottawa  Branch 

F.  C.  C.  Lynch,  Associate  E.I.C.,  Secretary-Treasurer. 
Mining  in  Ontario 

That  a  very  large  proportion  of  the  important  metals 
and  minerals  of  commerce  are  found  in  Ontario  and  a 
much  greater  variety  are  being  actually  mined  than  in 
any  other  province  was  a  statement  made  by  John 
McLeish,  b.a.,  director  of  the  Mines  Branch,  Department 
of  Mines,  who  delivered  an  address  on  the  evening  of 
February  1st,  at  the  Victoria  Memorial  Museum  on 
"Mining  in  Ontario".  The  meeting,  which  was  held 
under  the  auspices  of  the  Ottawa  Branch,  was  very  well 
attended.  K.  M.  Cameron,  m.e.i.c,  assistant  chief 
engineer  of  the  Department  of  Public  Works,  presided 
in  the  absence  of  the  chairman,  O.  S.  Finnie,  m.e.i.c. 

The  speaker  of  the  evening,  Mr.  McLeish,  has  been 
intimately  connected  with  mining  operations  throughout 
the  Dominion,  but  particularly  in  Ontario.  The  lecture 
was  non-technical  and  was  fully  illustrated  with  lantern 
slides  covering  the  phases  of  the  mining  industry.  Motion 
pictures  of  the  salt  industry  and  of  gold  mining  in  northern 
Ontario  were  shown  and  were  very  much  appreciated  by 
the  audience. 

Mr.  McLeish  dealt  with  the  favourable  situation  for 
prospecting  and  marketing,  the  early  history  of  mining, 
the  growth  of  production,  the  iron  situation,  the  greatest 
nickel  resources,  the  present  and  coming  era  of  gold,  and 
other  phases  of  the  subject.  He  drew  attention  to  the 
important  geographical  position  occupied  by  Ontario,  not 
only  in  relation  to  the  other  provinces,  but  also  in  relation 
to  the  Great  Lakes  as  a  transportation  system,  and  to 
the  great  industrial  centres  of  the  United  States. 

Referring  to  the  iron  situation,  the  speaker  said 
Ontario  had  not  yet,  unfortunately,  been  able  to  develop 
a  successful  and  continuous  iron  ore  mining  industry. 
Ores  of  merchantable  grade  in  the  natural  state  had  not 
been  found  in  great  quantity. 

The  Sudbury  nickel  deposits  were  remarkable  not 
only  because  of  the  fact  that  they  supplied  over  80  per 
cent  of  the  world's  market,  but  because  of  the  very  large 
ore  resources.  These  were  already  sufficiently  developed 
to  maintain  the  present  industry  for  close  upon  one 
hundred  years,  and  even  beyond  that  the  prospects  were 
alluring.  The  problem  that  chiefly  concerned  the  opera- 
tors in  this  industry  at  the  present  time  was  to  develop 
a  market  for  the  metal  to  replace  that  which  armour  plate 
formerly  provided.  It  was  believed  that  good  progress 
was  being  made  in  the  demonstration  of  new  uses  for 
nickel. 

Discussing  the  present  and  coming  era  of  gold,  Mr. 
McLeish  stated  that  since  1906,  a  dozen  important  gold 
areas  had  been  opened  in  Timiskaming  and  Sudbury 
district.  A  recent  report  of  the  Ontario  Department  of 
Mines  contained  a  sketch  map  showing  24  lode  gold  areas 
distributed  across  the  great  pre-Cambrian  area. 

In  concluding  the  speaker  said:  "Let  me  state  that 
during  the  past  five  years  northern  Ontario  has  con- 
tributed over  ninety-five  per  cent  of  the  metal  mineral 
production  of  the  province,  and  about  thirty  per  cent 
of  the  total  mineral  production  of  Canada,  and  not- 
withstanding the  magnitude  of  the  total  quantities  and 
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values  of  metal  already  mined,  no  other  metal  mining 
district  in  Canada  can,  at  the  present  time,  demonstrate 
better  prospects  for  longer  life  or  more  profitable  returns." 

Canadian  Arctic  Expedition,  1922 

The  Arctic  Archipelago,  ordinarily  looked  upon  as 
barren  waste  land,  may  become  a  prized  territory  of  the 
Dominion  if  the  resources  are  developed.  J.  D.  Craig, 
B.A.,  b.Sc,  m.e.i. c,  commander  of  the  Canadian  Arctic 
Expedition  of  1922,  contended  at  a  lecture  on  the  evening 
of  February  15th,  in  the  Victoria  Memorial  Museum 
under  the  auspices  of  the  Ottawa  Branch.  Mr.  Craig 
said  that  the  real  development  of  the  Archipelago  would 
come  when  mineral  resources  were  found  in  paying 
quantities.  There  was  also  a  possibility  of  providing  a 
world  meat  supply  in  game,  principally  muskox.  Indica- 
tions were  that  these  resources  would  at  some  time  be 
developed. 

The  lecture  was  one  of  the  most  interesting  of  its 
kind  given  in  Ottawa  and  was  thoroughly  appreciated 
by  the  large  audience  present.  Five  thousand  feet  of 
film,  showing  the  interesting  parts  of  the  expedition  and 
the  lands  visited,  were  shown  on  the  screen.  This  was 
the  first  time  the  film  had  been  exhibited.  It  was  announc- 
ed by  Mr.  Craig  that  the  picture  would  be  edited  within 
the  next  few  weeks  and  released  by  the  government  for 
general  distribution. 

The  film  showed  the  route  travelled,  Baffin  island, 
Ellesmere  island,  Pond's  inlet  and  Greenland,  being  among 
the  principal  points  visited.  The  expedition,  Mr.  Craig 
said,  was  quickly  organized  in  June  1922  for  the  purpose 
of  making  a  survey  of  the  Archipelago  for  the  further 
establishment  of  police  posts.  The  intention  of  the 
government,  he  said,  was  to  cover  the  whole  territory 
with  these  posts  in  the  next  few  years.  He  explained 
that  the  total  area  of  the  Archipelago  was  500,000  square 
miles,  Baffin  island  being  the  largest  with  an  area  of 
211,000  square  miles.  Small  moss  comprised  the  vegeta- 
tion; there  was  no  timber  but  occasionally  some  willow 
was  found.  The  difficulties  of  navigation  due  to  icebergs 
and  ice  floes  were  clearly  shown  while  many  interesting 
panoramic  views  of  the  northland  and  portrayals  of 
Eskimo  life  made  up  the  bulk  of  the  film.  O.  S.  Finnie, 
m.e.i. c,  chairman  of  the  Ottawa  Branch,  presided  and 
extended  to  the  speaker  the  thanks  of  the  audience. 

Mount  Everest  Expedition 

A  story  of  a  land  above  the  clouds,  a  land  so  high 
that  the  air  hardly  sustains  life,  was  unfolded  to  a  large 
audience  in  the  Victoria  Memorial  Museum  on  the  evening 
of  March  1st,  by  Major  E.  O.  Wheeler,  M.c,  R.E.,  formerly 
of  Ottawa,  a  member  of  the  famous  expedition  which 
endeavoured  to  ascend  Mount  Everest  and  succeeded  in 
reaching  an  altitude  of  over  27,000  feet  above  sea  level. 
The  lecture  was  under  the  auspices  of  the  Ottawa  Branch 
and  was  presided  over  by  O.  S.  Finnie,  m.e.i. c,  chairman 
of  the  branch.  The  size  of  the  audience  was  a  remarkable 
tribute  for  the  people  of  Ottawa  to  pay  Major  Wheeler. 

Major  Wheeler  was  born  in  Ottawa,  the  son  of  A.  O. 
Wheeler,  director  of  the  Alpine  Club  of  Canada,  and  has 
himself  become  famous  in  the  circles  of  the  Royal 
Geographical  Society,  the  Alpine  Club  and  the  Alpine 
Club  of  Canada.  He  commenced  the  tedious  journey 
through  Tibet  to  reach  Mount  Everest  in  May  1921, 


and  returned  with  another  party  the  following  year. 
By  means  of  a  wonderful  series  of  still  pictures  and  his 
interesting,  graphic  and  detailed  description,  a  new  world 
of  sunshine,  snow  and  rugged  beautiful  scenery  was 
unfolded  before  the  audience. 

Major  Wheeler  expressed  the  opinion  that  it  v. 
hardly  possible  that  the  summit  of  Mount  Everest  would 
ever  be  reached.  It  was  possible,  however,  he  stated, 
and  was  altogether  a  matter  of  endurance  and  climatic 
condition.  It  was  just  a  possible  chance  that  at  some 
time  a  party  might  strike  ideal  conditions  and  the  climb 
might  be  made  without  a  casualty.  Captain  Finch,  a 
member  of  the  1922  expedition,  had  gone  to  a  height  of 
over  27,000  feet  by  the  use  of  oxygen,  and  G.  L.  Mallory, 
another  member  of  the  same  expedition,  had  gone  almost 
27,000  feet  without  oxygen.  The  1921  expedition  had 
been  mainly  a  reconnaissance  while  the  definite  objective 
of  the  later  one  was  to  reach  the  summit.  It  would  be 
a  great  achievement  if  it  was  ever  done,  he  believed. 
As  a  result  of  recent  knowledge  the  estimate  of  the 
height  of  Mount  Everest  would  likely  be  revised  to 
29,141  feet,  stated  Major  Wheeler.  Previously  it  was 
believed  to  be  29,002  feet  above  sea  level. 

It  was  Major  Wheeler's  duty  to  prepare  topographical 
maps  of  the  Himalayas  and  he  did  this  by  means  of  photo- 
graphy. The  beauty  of  some  of  his  ptohographs  baffle 
description.  They  were  the  first  pictures  taken  of 
Everest  at  such  close  range.  Major  Wheeler's  descrip- 
tion of  the  obstacles  placed  in  the  way  of  the  photographer 
above  the  clouds  was  most  interesting.  Atmospheric 
conditions  resulted  in  objects  miles  away  appearing  quite 
clear  but  great  difficulty  was  experienced  with  clouds. 
His  travelogue  of  the  trip  through  Tibet,  of  the  natives, 
their  customs  and  villages  was  not  the  least  interesting 
part  of  the  lecture.  Crops  were  secured  by  irrigation 
up  to  15,000  feet  and  some  of  the  Tibet  villages  were 
above  the  clouds.  Above  there  was  continual  blue  sky 
with  never  a  blot  to  mar  it.  The  first  party  had  camped 
at  21,000  feet  and  the  second  made  its  final  camp  at 
25,000  feet.  In  the  snow  above  the  clouds  the  natives 
told  of  a  tribe  of  hairy  wild  men  who  imitated  the  actions 
of  anyone  they  saw. 

Lacking  oxygen  it  was  hard  to  sleep  in  such  an 
altitude.  Although  never  actually  sick,  Major  Wheeler 
stated  he  had  experienced  continual  headaches  and  a 
disinclination  to  work.  This  latter  was  a  real  obstacle 
in  reaching  great  heights  as  it  required  great  willpower 
to  overcome  it.  Food  used  in  the  high  altitudes  must  be 
carefully  chosen.  A  large  amount  of  fats,  butter  and 
sausages,  and  sugar  must  be  taken.  His  personal  opinion 
was  that  the  chances  for  anyone  ever  reaching  the  top 
were  very  slim.  He  believed  that  there  were  no  technical 
difficulties  in  the  way  but  that  it  was  a  matter  of  altitude 
and  personal  fitness.  The  trip  had  been  a  most  enjoyable 
one  and  its  results  were  worthy  of  the  effort,  he  believed. 
He  had  succeeded  in  mapping  12,000  square  miles  of 
absolutely  new  country.  Of  this  600  square  miles  in  the 
vicinity  of  Mount  Everest  was  in  detail.  In  addition 
the  first  expedition  had  discovered  a  route  to  the  North 
Point  of  Mount  Everest  and  paved  the  way  for  the  1922 
party.  Major  Wheeler  ended  his  lecture  by  remarking 
that,  "if  prohibition  ever  came  to  Tibet  Mount  Everest 
would  never  be  climbled". 
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Lethbridge  Branch 

G.  S.  Brown,  M.E.I.C.,  Secretary-Treasurer. 

The  Lethbridge  Branch  held  their  dinner  and  annual 
meeting  at  the  local  Y.M.C.A.,  on  Saturday  evening, 
March  19th,  with  about  forty  members  in  attendance. 
Following  the  dinner  a  social  time  was  held,  selections 
and  solos,  which  were  greatly  enjoyed,  were  rendered  by 
the  branch  orchestra  and  R.  S.  Lawrence,  a.m.e.i.c, 
respectively. 

At  the  close  of  the  musical  programme  the  chairman, 
C.  M.  Arnold,  m.e.i.c,  appointed  scrutineers  to  count 
the  ballots  for  the  election  of  officers  for  the  coming 
branch  year.  A  social  intermission  was  then  called,  and 
at  the  resumption  of  the  meeting  the  secretary  was 
called  upon  to  read  the  minutes  of  the  previous  annual 
meeting  and  give  the  report  of  the  past  branch  year. 

Annual  Report 

During  the  branch  year  there  were  seven  executive 
and  nine  general  meetings  *held.  The  attendance  of  the 
latter  has  averaged  about  sixty  per  cent.  The  total 
membership  for  the  years  1922  and  1923  was  shown  as 
follows: — 

March  11,  1922       March  10,  1923 

Members 6  9 

Associate  Members 11  17 

Juniors 1  3 

Students ..  3 

Associate 1 

Affiliates 29  29 


Liabilities 

Advance  from  Headquarters $  50.00 

Net  assets 199.11 


Total . 


47 


62 


There  are  three  applications  pending,  one  of  whom 
is  at  present  an  affiliate. 

Trial  Balance  as  at  March  10th,  1923 

Debit  Credit 

General  fund $113.98 

Treasurer $113.98  

Headquarters 50.00 

Dues  account 135.01  

Membership  account 135.01 

Headquarters 50.00  


$298.99  $298.99 

Receipts 

Cash  in  bank,  March  11.  1922 $125.93 

Rebates  on  members 59.25 

Affiliates,  including  Journal  subscriptions 90.00 

Branch  news 9.88 

Refund  on  Journal  subscriptions 1.50 


$286.56 
Disbursements 

Printing S  28.86 

Books  and  stationery 18.65 

Sundries 49.57 

Journal 34.50 

Dues  collected  on  account  Headquarters,  forwarded 41.00 

Cash  in  bank,  March  10,  1923 113.98 


$286.56 


Assets 

Cash  in  bank $113.98 

Fees  owing  by  Affiliates 59.50 

Rebates  due  from  sundrie  members 75.63 


$249.11 


$249.11 


The  report  of  the  scrutineers  for  the  election  of 
officers  for  the  ensuing  year  was  then  announced  by  the 
chairman  as  follows: — 

Chairman CD.  MacKintosh,  m.e.i.c. 

Secretary-Treasurer G.  S.  Brown,  a.m.e.i.c. 

Executive  Committee C.  M.  Arnold,  m.e.i.c. 

S.  G.  Porter,  m.e.i.c 
J.  Dow,  m.e.i.c 
G.  N.  Houston,  m.e.i.c 
H.  P.  Keith,  a.m.e.i.c 

Auditors G.  H.  Dunning. 

C.  J.  Broderick. 

The  chairman,  C.  M.  Arnold,  m.e.i.c,  then  spoke 
on  the  activities  of  the  branch  during  the  past  year, 
thanking  the  members  for  their  co-operation  which  had 
made  such  a  success  of  the  meetings.  C.  D.  MacKintosh, 
m.e.i.c,  chairman- elect,  was  then  called  upon  and  in  a 
few  well  chosen  remarks  expressed  his  appreciation  of  the 
honour  of  being  elected  chairman  for  the  coming  year. 

A  resolution  of  condolence  on  the  death  of  Arthur 
T.  St.  Laurent,  president  of  The  Engineering 
Institute  of  Canada,  was  adopted  by  a  standing  vote 
of  the  branch  with  instructions  that  it  be  sent  to  Head- 
quarters with  a  request  to  forward  same  to  immediate 
relatives  of  our  deceased  president. 

The  business  meeting  was  followed  by  an  interesting 
address  by  F.  H.  Hutton,  on  "Mining  and  Smelting  of 
Previous  Ores",  in  which  he  described  the  prospecting 
and  operation  of  the  plants.  A  discussion  followed  after 
which  the  meeting  was  adjourned. 

Winnipeg  Branch 

George  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

It  has  been  remarked  the  meetings  of  the  Winnipeg 
Branch  are  called  for  8.15  p.m.,  but  that  the  actual  time 
at  which  the  meeting  is  formally  called  to  order  is  becom- 
ing later  at  each  successive  meeting.  The  members 
stand  around  in  groups  and  indulge  in  a  general  "pow- 
wow", and  it  is  believed  that  this  unpremeditated  feature 
of  our  bi-monthly  functions  is  becoming  very  attractive, 
and  is  providing  an  opportunity  for  the  free  interchange 
of  professional,  if  not  knowledge,  at  least  gos^p.  an 
opportunity  which  would  not  otherwise  arise.  At  the 
regular  meetings  of  the  British  Institute  provision  is 
made  for  this  intercourse,  and  tea  is  served  immediately 
prior  to  the  meeting;  it  is  not  sui^ested  that  we  should 
do  that  in  Winnipeg,  but  the  spontaneous  growth  of  the 
custom  of  a  general  informal  talk-fest  is  very  commendable 
and  ought  to  be  encouraged. 

Three-Wire  Distribution  as  Applied  to  Klectric  Traction 

At  the  meeting  of  February  L5th,  \V.  Nelson  Smith, 
m.e.i.c,  read  a  paper  on  "Three-wire  distribution  as 
applied  to  electric  traction".  It  was  announced  thai 
Mr.  Smith  had  been  recommended  lor  the  ( rzowski  medal. 
but  that  owing  to  technical  provisions  governing  the 
award,  it  was  not  possible  to  granl  it  to  him:  he  was, 
however,  awarded  the  Plummet  medal.     Mr,  Smith  was 
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warmly  congratulated  on  the  well  merited  distinction, 
and  the  branch  is  basking  in  the  reflected  glory  of  having 
provided  the  president,  the  out-standing  technical  con- 
tributions, and  a  never-to-be-forgotten  annual  meeting 
in  1922. 

Mr.  Smith  traced  the  development  of  the  three-wire 
system  from  its  invention  by  Edison  over  forty  years  ago, 
through  its  application  to  electric  light  distribution  and 
down  to  the  first  application  to  electric  traction.  He 
showed  that  its  value  in  railway  distribution  lies  in  its 
elimination  of  high  potential  differences  along  the  track 
of  a  single  trolley  system.  He  discussed  the  theory  of 
the  selection  of  a  number  of  zones  of  opposite  polarity 
and  demonstrated  that  under  such  conditions  rail  currents 
are  necessarily  continually  reversing  and  of  much  dimin- 
ished magnitude. 

The  use  of  an  automatic  reverse  current  switch  would 
protect  underground  cables  from  possible  corrosive  action 
of  reverse  stray  current.  The  enormous  reduction  of 
track  drop  without  the  use  of  insulated  track  feeders, 
the  ease  of  accomplishment  of  safe  cable  drainage,  and 
the  corresponding  safety  to  underground  structures  were 
sufficient,  according  to  Mr.  Smith,  to  justify  the  installa- 
tion of  a  three-wire  system  in  Winnipeg. 

The  Marketing  of  Grain 

On  March  1st,  James  Stewart,  of  the  late  grain 
board,  addressed  the  meeting  on  "The  Marketing  of 
Grain".  He  traced  the  course  of  the  production  of  grain 
from  the  provision  of  the  seed  until  it  was  marketed  and 
used  by  the  consumer,  explaining  the  methods  of  payment 
of  the  farmer  through  grain  tickets,  bill  of  lading  and 
cash  tickets.  He  dealt  with  the  spread  between  grades 
of  wheat  and  showed  how  prices  were  determined  under 
options  or  futures.  The  general  trend  of  his  remarks 
indicated  that  the  existing  system  should  be  advantageous 
to  the  farmer,  since  it  would  be  difficult  for  any  local 
wheat  board  to  effect  the  price  of  wheat  as  it  was  con- 
trolled by  the  world's  supply  and  demand.  He  gave 
statistics  on  the  growth  and  production  of  wheat  through 
the  prairie  provinces,  also  on  the  elevator  systems  and 
grain  firms  doing  business.  He  dealt  with  the  transporta- 
tion of  grain  from  the  producer  to  the  sea  board,  indicat- 
ing the  factors  effecting  the  course  of  grain  to  its  destina- 
tion. 

Montreal  Branch 

E.  A.  Ryan,  A. M.E.I.C,  Secretary-Treasurer. 

The  Executive  Committee  has  held  three  meetings 
during  the  course  of  the  month  at  which  a  number  of 
important  matters  were  dealt  with.  The  committee  that 
was  formed  to  investigate  the  local  coal  situation  has  been 
quite  active  getting  together  data  concerning  this  very 
important  matter  and  a  number  of  its  members  have 
called  upon  representatives  of  other  local  bodies  and 
have  likewise  been  prominent  at  the  recent  convention 
of  the  Canadian  Institute  of  Mining  and  Metallurgy. 
The  newspapers  and  the  public  have  shown  great  sym- 
pathy for  the  movement  and  without  doubt  many  bene- 
ficial results  will  come  of  the  decision  taken  by  the  branch 
to  take  an  active  part  in  outside  affairs.  The  committee 
is  composed  of  F.  A.  Combe,  m.e.i.c,  consulting  combus- 
tion and  steam  engineer,  chairman,  J.  T.  Farmer,  m.e.i.c.; 


chief  engineer,  Combustion  Engineering  Corporation, 
chairman  of  the  Montreal  branch  of  the  E.I.C.;  F.  W. 
Gray,  a. m.e.i.c,  assistant  to  the  vice-president  of  the 
British  Empire  Steel  Corporation;  J.  R.  Donald,  a.m.e-i.c, 
consulting  chemist;  G.  C.  Mackenzie,  secretary  of  the 
Canadian  Institute  of  Mining  and  Metallurgy;  R.  Beau- 
soleil,  a. m.e.i.c,  oil  burning  specialist,  and  W.  L.  Halli- 
well,  a.m. e.i. c,  expert  on  furnace  design,  all  of  whom 
are  recognized  as  practical  fuel  engineers  qualified  to 
speak  on  one  phase  of  the  fuel  problem. 

One  of  the  most  important  points  emphasized  at  a 
recent  meeting  was  that  while  the  acute  shortage  of  this 
winter  will  probably  not  be  repeated  next  season,  people 
must  realize  that  the  supply  of  American  anthracite  is 
limited;  that  it  will  gradually  become  lower  in  quality 
and  higher  in  price;  and  that  the  consumer  must  turn  to 
other  fuels  for  domestic  heating,  not  only  for  national 
considerations,  but  from  an  economic  standpoint. 

Reference  was  made  to  the  misunderstanding  that 
had  arisen  over,  and  the  annoyance  that  had  been  caused 
during  the  present  winter  by  some  of  the  fuel  substitutes. 
People  had  been  supplied  with  inferior  soft  coal  in  the 
belief  that  it  was  good  Welsh  anthracite  and,  as  a  con- 
sequence, had  formed  wrong  ideas  on  the  latter. 

One  speaker  mentioned  also  that  some  householders 
had  installed  oil  burning  devices  and  had  been  dissatisfied 
with  them  through  lack  of  understanding  of  the  possibilities 
or  the  nature  of  the  equipment,  and  its  conditions.  The 
meeting  was  of  the  opinion  therefore,  that  some  source 
of  information  was  needed  and  the  committee  resolved 
to  use  every  endeavour  to  supply  this. 

Within  the  next  month,  articles  will  be  prepared  for 
publication  in  the  press  dealing  with  the  fuels  which  will 
be  available  next  summer  and  winter,  their  relative 
advantages  and  disadvantages  for  the  different  types  of 
furnaces  and  stoves,  and  economy  based  on  the  prices 
charged. 

At  varying  intervals,  other  information  will  be 
distributed  regarding  the  availability  of  different  fuels 
and  early  next  fall,  articles  will  be  published  and  meetings 
held  to  illustrate  the  proper  methods  of  burning  the 
different  fuels  with  the  best  results. 

Gouin  Dam 

On  February  5th,  Major  J.  A.  Brace,  m.e.i.c, 
delivered  a  very  interesting  lecture  on  the  construction 
of  dams  generally,  in  unsettled  regions  of  Canada  and 
with  particular  reference  to  the  unusual  features  involved 
in  the  construction  of  the  Gouin  dam.  He  pointed  out 
how  such  works  presented  problems  to  the  engineer  and 
contractor  not  generally  found  to  apply  in  more  settled 
regions  and  classified  them  chiefly  under  transportation 
and  camp  construction.  He  stated  that  large  plants 
often  require  less  exercise  of  judgment  in  regard  to 
methods  of  transportation  than  those  of  moderate  size. 
For  the  former  a  railroad  is  necessary,  but  for  the  latter 
it  often  becomes  a  question  of  whether  it  is  more  econom- 
ical to  build  a  railway  to  the  site  or  to  adopt  hauling 
by  wagon  or  perhaps  water  transportation  or  a  combina- 
tion of  both. 

Dealing  with  the  housing  problem  on  construction, 
Major  Brace  said  in  part:  —  "Of  almost  equal  importance 
is  the  housing  question.     I  will  say  at  the  outset  I  think 
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most  engineers  do  not  give  this  matter  sufficient  considera- 
tion either  in  making  their  plans  or  estimates.  Most  of 
the  provinces  have  adopted  fairly  stringent  regulations 
governing  housing  and  sanitation.  Many  of  these 
regulations,  while  reasonable  for  a  permanent  village, 
are  very  severe  when  applied  to  a  camp  that  will  only 
be  used  for  one  or  two  years.  Nearly  all  projects  of  this 
nature  require  provision  for  housing  the  permanent 
operating  force  and  at  almost  every  plant  I  know  the 
accommodations  are  insufficient.  If  before  starting  con- 
struction the  permanent  buildings  are  designed  and 
properly  located  they  can  then  be  constructed  at  the 
beginning  and  serve  to  house  the  better  grade  of  con- 
struction employees. 

In  too  many  cases  no  provision  is  made  in  the -plans 
for  housing  during  construction.  The  contractor  is  left 
to  work  out  his  own  plans.  He  usually  has  to  do  this 
in  a  hurry  and  the  result  is  that  he  does  work  that  costs 
from  one-half  to  two-thirds  that  required  for  permanent 
construction.  The  buildings  erected  are  unsuitable  for 
the  permanent  needs  of  the  plant  and  are  often  located 
in  the  way  of  other  structures.  While  in  some  cases  the  cost 
comes  directly  on  the  contractor,  in  the  long  run  it  must  be 
borne  by  the  owner  and  consideration  should  be  given 
as  to  whether  most  of  the  work  cannot  be  made  of 
permanent  use." 

Students'  Prizes 

Prior  to  this  lecture  Students'  prizes,  for  meritorious 
papers  presented  last  year  were  awarded  to  C.  P.  Mills, 
s.e.i. c,  and  W.  J.  S.  Dormer,  s.e.i.c. 

Loud  Speakers  and  Public  Address  Systems 

An  address,  possibly  unique  in  the  history  of  Montreal 
and  The  Engineering  Institute  of  Canada,  was  given  by 
H.  J.  Vennes,  of  the  Northern  Electric  Company.  Its 
effect  was  to  show  that  loud  speaking  orators  were  no 
longer  needed,  since  by  voice  amplifying  methods,  ordinary 
voices  could  be  dissected,  turned  into  electric  waves, 
re-collected  again,  and  then  distributed  so  as  to  be  heard 
by  hundreds  or  thousands,  without  losing  a  particle  of 
their  original  characteristics,  —  with  the  voices  turned 
loose  wherever  there  were  people  to  hear  them.  Mr. 
Vennes'  explanation  of  this  proved  technical  but  was 
simplified  materially  by  the  lantern  slide  charts.  His 
examples  of  how  it  was  accomplished  were  utterly  con- 
vincing. From  showing  on  charts  how  a  human  voice 
could  be  taken  apart,  sent  in  waves  to  another  place 
and  then  re-assembled  and  distributed  in  all  its  original 
characters,  dropped  where  it  was  most  needed,  he  pro- 
ceeded to  show  how  this  was  done. 

It  was  not  one  address,  nor  was  it  one  audience,  since 
one  address  was  given  at  The  Institute  headquarters  on 
Mansfield  street,  and  the  other  was  given  by  Professor 
A.  S.  Eve  at  his  home  on  Mountain  street.  Both  addresses 
were  heard  at  both  places,  and  they  were  interspersed 
with  a  piano  solo  by  Mrs.  Brookes,  played  by  her  at  the 
home  of  Professor  Eve,  which  was  /perfectly  heard  at 
the  meeting  at  Headquarters. 

Dual  applause  heard  at  each  end/t  I  the  wire,  marked 
the  end  of  the  lecture  and  demonstration,  and  a  warm 
vote  of  thanks  was  passed  to  the  Northern  Electric 
Company  and  the  Bell  Telephone  Company  which  had 
made  such  a  remarkable  demonstration  possible. 


Story  of  Compressed  Air 

This  proved  also  to  be  a  novel  lecture  in  that  it 
consisted  particularly  of  a  film  showing  the  exact  happen- 
ings in  an  air  compressor  and  other  air  driven  machinery 
when  used.  E.  S.  Winslow,  a.m.e.i.c,  explained  the 
various  types  of  air  handling  apparatus  in  use  to-day, 
the  progress  and  modifications  made  in  late  years,  and 
the  efficiencies  that  are  at  present  attainable. 

He  then  proceeded  to  show,  by  means  of  a  cleverly 
arranged  film,  first,  the  object  and  operation  of  the 
various  parts  of  an  air  compressor,  and  then  the  subse- 
quent work  that  could  be  done  by  the  compressed  gas. 
The  purposes  to  which  air  can  be  put  in  the  compressed 
states  seemed  unlimited  —  judging  by  the  numerous 
devices  illustrated  and  much  benefit  was  derived  by 
those  present  in  seeing  the  practical  adaptations  to 
engineering  and  construction  works. 

"Causerie  sur  l'exploitation  des  Tramways  de  Montreal" 

In  conformity  with  a  policy  of  the  branch  inaugurated 
last  year  a  paper  was  given  in  French  on  March  1st.  We 
were  fortunate  in  securing  Monsieur  Paul  Seurot,  m.e.i.c, 
chief  engineer  of  the  Montreal  Tramways  Commission 
for  the  occasion.  His  subject  is  of  timely  interest  in  the 
metropolis  and  was  very  well  received  by  a  mixed  audience 
of  French  and  English  speaking  members.  It  was  amply 
illustrated  with  slides  and  tables  giving  information  such 
as  is  not  generally  obtainable  nor  readily  accessible,  and 
it  was  considered  of  such  interest  that  it  is  being  translated 
for  later  publication. 

Considerable  discussion  followed  the  paper  as  a 
result  of  some  of  his  statements,  particularly  as  he  could 
not  make  known  confidential  information  concerning 
certain  projects  for  the  future.  Many  pointed  questions 
were  put  by  members  who  are  actively  engaged  in  tran- 
sportation problems  —  notably  those  concerning  munic- 
ipalities adjacent  to  the  metropolis. 

Power  Problems  in  Manitoba 

The  above  subject  was  very  ably  handled  by  our 
former  secretary-treasurer,  J.  L.  Busfield,  m.e.i.c,  on 
March  9th.  For  some  four  months  past  he  has  been 
engaged  on  the  study  of  power  conditions  in  the  city  of 
Winnipeg  and  the  developments  on  the  Winnipeg  river. 
His  address  proved  to  be  of  great  interest.  He  outlined 
the  various  sources  of  supply  existing  and  in  project,  and 
showed  some  very  good  slides  of  the  construction  of  the 
new  Great  Falls,  on  the  development  of  which  the  chair- 
man for  the  evening,  Julian  C.  Smith,  m.e.i.c,  was  the 
chief  engineer. 

Mr.  Busfield  also  brought  back  with  him  a  moving 
picture  film  depicting  various  points  of  interest  in  the 
West  which  was  shown  at  the  lecture.  This  film  was 
made  for  the  Manitoba  Government  in  order  to  indicate 
the  water-power  resources  of  the  province,  and  was  unique 
in  the  methods  adopted 

During  the  meeting  two-minute  silence  was  observed 
as  a  mark  of  respect  for  our  beloved  late  president,  Arthur 
St.  Laurent,  m.e.i.c,  and  a  motion  of  sympathy  was 
proposed  by  J.  A.  Duchastel,  m.e.i.c,  seconded  by  O.  O. 
Lefebvre,  m.e.i.c 
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Calgary   Branch 

./.  .1.  Spreckley,  A.M.E.I.C.,  Secretary. 
Floyd  K.  Beach,  A.M.E.I.C.,  Branch  News  Editor. 

On  February  26th  a  "Coal"  evening  had  been  planned. 
Papers  were  to  have  been  delivered  by  Major  C.  C. 
Richards,  M.E.I. C,  on  "Coal  Formations  in  Alberta",  and 
by  W.  J.  Dick,  m.e.i.c,  on  "The  Coal  Mining  Industry 
in  Alberta".  Major  Richards  was  unable  to  be  present, 
owing  to  illness,  and  his  paper  was  read  by  Lt.-Col. 
F.  M.  Steel,  d.s.o.,  m.e.i.c.  Col.  Steel  had  very  short 
notice,  but  responded  very  ably  and  presented  the  subject 
in  a  very  interesting  manner.  The  other  speaker  of  the 
evening  was  kept  from  attending  owing  to  the  death  of 
his  only  son,  and  standing  vote  of  condolence  to  Mr. 
Dick  was  passed. 

F.  W.  Alexander,  m.e.i.c,  district  engineer  for  the 
C.P.R.,  and  for  many  years  one  of  the  main  stays  of 
the  branch,  is  being  transferred  to  Vancouver,  and  P.  J. 
Jennings,  m.e.i.c,  chairman  of  the  branch,  made  an 
address  of  appreciation  and  farewell  which  was  responded 
to  very  briefly  by  Mr.  Alexander. 

I.  P.  MacNab,  m.e.i.c,  late  superintendent  of  the 
Nova  Scotia  Tramways  and  Power  Company,  at  Halifax, 
has  come  to  Calgary  to  take  an  executive  position  with 
the  Riverside  Iron  works  and  he  was  welcomed  to  the 
branch  and  replied  very  fittingly. 

Discussion  on  the  proposed  changes  in  by-laws  was 
opened  by  the  chairman  in  order  to  bring  out  information 
and  opinions  and  thus  ensure  a  larger  vote  on  them. 
Messrs.  Craig,  Beach  and  MacNab  spoke  briefly  in 
favour  of  the  proposed  changes,  and  Messrs.  Alexander. 
Trowsdale  and  Stockett  against.  The  result  of  the 
ballot  will  be  known  before  this  appears  in  The  Journal, 
so  that  an  extended  report  of  the  discussion  is  not  needed 
further  than  to  say  that  all  speakers  were  of  one  opinion, 
that  it  would  be  undesirable  to  offend  any  large  minority 
by  new  legislation.  Members  who  spoke  for  the  change 
in  by-laws  felt  that  the  number  in  active  opposition  is 
really  smaller  than  might  be  supposed  from  the  argument 
contra  which  appeared  with  the  ballot. 

Considerable  interest  in  the  newly  completed  Institute 
of  Technology  and  Art  is  being  taken  by  Calgary  citizens. 
Meetings  of  interested  persons  have  been  held,  at  which 
methods  of  improving  its  service  to  the  community  have 
been  discussed,  and  an  advisory  committee  has  been 
appointed.  A  request  from  the  secretary  of  that  com- 
mittee has  been  received  by  the  branch  to  name  two 
members  of  The  Institute  to  act  on  this  committee, 
feeling  that  valuable  assistance  can  be  given  by  this 
body.  The  suggestion  was  made  that  one  of  these 
members  should  be  a  coal  man,  as  Alberta's  coal  resources 
are  highly  important.  At  a  meeting  of  the  executive  held 
March  7th,  B.  L.  Thorne,  m.e.i.c,  was  appointed  as  coal 
mining  representative,  and  A.  L.  Ford,  m.e.i.c,  as 
representing  general  engineering  education  interests. 

Annual  Meeting 

On  March  10th  a  luncheon  was  held  at  the  Board  of 
Trade,  attended  by  40  members.  The  new  E.I.C.  song 
sheet  was  tried  out,  with  A.  S.  Chapman,  a. m.e.i.c,  at 
the  piano,  and  W.  B.  Trotter,  a.m.e.i.c,  as  "precentor". 


Reports  of  standing  committees  and  of  the  secretary 
and  treasurer,  brought  out  the  facts  that  the  branch  is  in 
very  flourishing  financial  condition,  being  third  in  Canada 
from  the  standpoint  of  net  assets.  Also  that  the  branch 
year  was  very  successful  from  a  standpoint  of  number 
of  meetings  and  regularity  of  attendance. 

The  branch  news  editor  reported  that  the  revenue 
from  branch  news  in  1922  was  23  per  cent  of  the  total 
revenue  from  all  sources,  and  over  40  per  cent  as  great 
as  the  rebates  on  account  of  dues.  Only  one  other 
branch  received  a  greater  revenue  than  Calgary  in  1922. 
It  was  pointed  out  also  that  the  secretary  has  been  very 
active  in  securing  local  publicity  for  the  branch,  and  the 
newspapers  have  beeen  very  good  in  sending  reporters  to 
meetings,  and  in  publishing  certain  articles  read  before 
the  branch  as  "features".  In  fact,  most  of  the  recom- 
mendations of  The  Institute  Publicity  Committee  have 
been  actively  in  force  during  the  past  year.  Mr.  Beach 
concluded  by  placing  his  resignation  as  branch  news 
editor,  owing  to  press  of  other  duties. 

P.  J.  Jennings,  m.e.i.c,  the  retiring  chairman,  made 
a  short  address,  thanking  the  retiring  executive  and 
committee  for  their  assistance  which  had  resulted  in  a 
very  successful  year.  The  report  of  the  scrutineers 
announced  the  following  elections: — Chairman:  V.  Meek, 
A.m.e.i.c  ;  vice-chairman:  F.  E.  Emery,  a.m.e.i.c  ;  secretary: 
J.  A.  Spreckley,  a.m.e.i.c;  Treasurer:  G.  P.  F.  Boese, 
a.m.e.i.c;  Executive:  W.  J.  Dick,  m.e.i.c,  A.  S.  Chap- 
man, a.m.e.i.c,  John  Haddin,  m.e.i.c;  ex-officio:  P.  J. 
Jennings,  m.e.i.c,  B.  L.  Thorne,  m.e.i.c;  auditors: 
A.  Fraser,  a.m.e.i.c,  J.  J.  Hanna,  a.m.e.i.c 

Saskatchewan  Branch 

D.  A.  R.  McCannel,  A.M.E.I.C,  Secretary-Treasurer. 

On  February  22nd  a  special  meeting  of  the  branch 
was  held  in  the  G.W.V.A.  building,  Regina,  R.  N.  Black- 
burn, m.e.i.c,  presiding.  E.  Markham,  a.m.e.i.c,  read 
a  paper  on  engineering  cost  accounting,  which  he  illustrat- 
ed by  charts  and  forms.  The  interesting  nature  of  the 
subject  was  clearly  shown  by  the  active  discussion  which 
followed.  At  the  close  of  the  business  session  a  pleasant 
hour  and  a  half  was  spent  playing  progressive  whist. 

On  March  6th,  the  sixth  annual  meeting  of  the  branch 
was  held  at  the  Co-Operative  Creamery  building,  Regina. 
J.  R.  C.  Macredie,  m.e.i.c,  chairman,  presiding.  Reports 
from  the  various  standing  committees  were  received  and 
the  annual  election  resulted  in  the  following  officers  being 
elected:  —  Chairman:  Lieut-Col.  A.  C.  Garner,  m.e.i.c, 
Regina;  V ice-Chair  marv  Professor  C.  J.  Mackenzie, 
m.e.i.c,  Saskatoon;  Secretary-Treasurer:  D,  A.  R.  McCan- 
nel, a.m.e.i.c,  Regina,  (re-elected);  Executive:  H.  X. 
MacPherson,  a.m.e.i.c,  Regina,  (2  years),  J.  D.  Peters. 
a.m.e.i.c,  Moose  Jaw,  (2  years  \  Professor  G.  M.  Williams. 
a.m.e.i.c,  Saskatoon,  (2  years).  R.  W.  E.  Loucks, 
a.m.e.i.c,  Reguia,  (1  year);  Nominating  Committee: 
M.  B.  Weekes,  m.e.i.c,  Regina,  Convener,  J.  McD. 
Patton,  a.m.e.i.c,  Regina,  H.  G.  Phillips,  a.m.e.i.c, 
Regina,  E.  H.  Philips,  a.m.e.i.c,  Saskatoon,  S.  Young, 
a.m.e.i.c  J  North  Battleford. 

The  .Legislation  Committee  reported  that  legislation 
was  desirable  but  the  majority  of  the  committee  were  of 
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the  opinion  that  an  attempt  to  secure  same  at  the  present 
session  of  the  Legislative  Assembly  would  not  meet  with 
success  and  might  prejudice  our  ultimate  chances.  The 
report  was  received  favourably  and  the  committee 
re-appointed. 

A  paper  entitled  "Underground  Electrical  Construc- 
tion as  a  Factor  in  the  Conservation  of  Streets  and 
Highways"  was  submitted  by  J.  R.  Cowley,  electrical 
superintendent,  Saskatoon,  and  was  read  by  T.  McGuin- 
ness,  a.m.e.i.c.  Mr.  McGuinnes  complimented  the  writer 
and  was  of  the  opinion  that  the  information  obtained, 
should  be  interesting  to  the  citizens  of  our  western  cities. 

The  retiring  chairman,  J.  R.  C.  Macredie,  m.e.i.c. 
read  a  paper  on  "The  Engineer's  Place  in  the  Develop- 
ment of  the  Country  including  the  Ethics  of  the  Profes- 
sion", in  which  he  paid  tribute  to  each  class  of  engineer 
in  the  early  history  as  well  as  the  present  history  of  the 
west.  In  the  absence  of  Lieut.-Col.  A.  C.  Garner  and 
Professor  MacKenzie,  he  consented  to  preside  at  the  evening 
meeting,  which  took  the  form  of  a  dinner  held  at  the 
Kitchener  hotel.  The  members'  wives  were  invited  to 
this  function  and  a  toast  to  the  "Ladies"  was  one  of  the 
three  toasts  on  the  programme.  The  provincial  government 
was  represented  by  J.  G.  Gardiner,  minister  of  highways, 
and  the  city  of  Regina,  by  Mayor  S.  C.  Burton.  Shortly 
after  8.00  p.m.,  the  party  adjourned  to  the  Grand  theatre 
where  the  balance  of  the  evening  was  spent. 

Edmonton  Branch 

R.  H.  Douglas,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  branch  was  held 
in  the  Edmonton  Board  of  Trade  rooms  Wednesday, 
February  14th,  1923,  at  8.15  p.m.  Mr.  E.  Stansfield, 
m.e.i.c,  occupied  the  chair,  about  twenty-five  being 
present.  Mr.  Cunningham,  superintendent  Edmonton 
power  plant,  gave  a  paper  dealing  with  the  power  plant, 
giving  a  description  of  the  various  electric  units  and 
switch-board  arrangement.  Mr.  Cunningham  also  went 
into  the  question  of  fuel,  showing  how  the  local  slack 
coal  was  being  used  and  how  the  cost  of  producing  elec- 
trical power  was  steadily  being  reduced. 

H.  G.  Dimsdale,  a.m.e.i.c,  commissioner  of  high- 
ways, Alberta  Government,  gave  a  very  comprehensive 
account  of  highways  in  general,  and  Alberta  highways  in 
particular.  Types  of  construction  were  examined  and 
comparative  costs  given.  The  use  of  our  Northern 
asphalt  was  gone  into  and  it  was  shown  that  the  cost  of 
producing  this  material  had  very  nearly  reached  a  point 
where  it  could  be  economically  used  as  a  road-making 
material. 

Dr.  Wyatt,  of  the  University  of  Alberta,  gave  in  his 
paper  an  account  of  what  had  been  accomplished  by  the 
soil  survey  that  has  been  carried  on  in  Alberta  during 
the  past  few  years.  Dr.  Wyatt  described  how  the  work 
was  carried  on  and  showed  by  means  of  a  map  the  territory 
that  had  been  covered  to  date.  In  the  discussion  follow- 
ing the  question  of  soil  survey  was  thoroughly  gone  into 
and  it  was  brought  out  that  had  the  soil  survey  been 
established  twenty-five  years  ago  it  would  have  prevented 
certain  districts  being  farmed  that  were  unsuitable  for 
that  purpose.  Soil  drifting  was  discussed  and  methods 
of  prevention  suggested. 


Kingston  Branch 

L.  T.  Rutledge,  M.E.I.C,  Secretary-Treasurer . 

A  regular  meeting  of  the  Kingston  Branch  was  held 
on  February  20th,  at  which  meeting  Professor  Lindsay 
Malcolm,  m.e.i.c,  professor  of  highway  and  municipal 
engineering  of  Queen's  University,  gave  an  address 
illustrated  by  slides  and  motion  pictures  on  "Methods 
and  Plant  Used  in  Concrete  Road  Construction". 
Professor  Malcolm  is  especially  fitted  to  speak  on  this 
subject,  first,  from  a  theoretical  standpoint  due  to  his 
connection  with  highway  engineering  at  Queen's  and 
secondly,  from  a  practical  standpoint,  since  he  has  been 
engaged  in  road  building  as  a  contractor  for  quite  a  number 
of  years.  In  his  address  he  went  into  the  details  of  his 
subject  very  thoroughly.  Methods  of  procuring  and 
handling  of  materials  economically  were  first  discussed. 
Then  the  various  machines  used  by  small  and  large 
contractors  were  described  and  illustrated.  Lastly  methods 
of  construction  and  various  operations  in  road-building 
were  dealt  with  in  a  very  comprehensive  manner.  The 
lecture  called  forth  considerable  discussion  and  the 
meeting  was  considered  by  all  to  have  been  a  very  success- 
ful one. 

A  New  Measurement  of  Water  Flow  in  Penstocks 

On  February  27th,  the  branch  were  especially 
honoured  to  have  as  the  speaker,  Norman  Gibson, 
m.e.i.c,  hydraulic  engineer,  Niagara  Falls,  N.Y.  He 
spoke  on  the  application  of  his  new  method  of  measure- 
ment of  water  flow  in  penstocks.  Mr.  Gibson  first 
explained  the  relative  merits  of  the  various  known 
methods  of  measurement  of  water  flow.  These  are, 
briefly,  the  volumetric,  weir,  venturi  meter,  Pitot  tube 
and  a  few  others.  After  stating  that  no  one  of  these  is 
practical  and  dependable  in  installations  such  as  those 
at  Niagara,  the  speaker  related  how  he  came  to  make 
his  invention.  His  method  makes  use  of  two  well  known 
principles,  the  first  being  Newton's  second  law  of  motion, 
sometimes  referred  to  as  the  equation  of  impulse  momen- 
tum, and  the  second  being  a  corollary  of  the  first,  namely, 
the  relation  between  change  of  pressure  and  change  of 
velocity  of  a  column  of  water  expressed  in  terms  of  the 
velocity  of  the  pressure  wave.  The  application  of  these 
two  principles  makes  it  possible  to  determine  the  average 
velocity  of  a  column  of  water  in  a  pipe  by  recording  the 
changes  of  pressure  at  a  point  in  the  pipe  when  i  he  (low 
is  gradually  brought  to  rest  by  the  closing  of  a  valve 
or  the  gates  of  the  turbine.  The  changes  of 
pressure  causes  a  movement  of  a  column  of  mercury,  in 
the  pressure  tube.  This  movement  is  recorded  on  a 
film  by  a  light  beam  and  a  pressure  time  wave  or  diagram 
is  obtained.  The  office  work  consists  in  measuring  (his 
diagram  and  by  applying  the  necessary  mathematics  the 
discharge  is  obtained. 

Remarkable  accuracy  is  realized.  This  is  due  to  the 
fact  that  a  small  change  in  velocity  can  be  made  to 
produce  a  relatively  large  change  of  pressure.  In  the 
Pitot  tube  the  velocity  head  only  is  observed,  or  at  best, 
by  differential  methods  only  some  small  multiple  of  it. 
In  Mr.  Gibson's  method,  a  record  is  made  with  threat 
precision  of  a  quantity  that  is  many  times  greater  than 
the  velocity  head.    The  element  of  time,  even  though 
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very  short,  must,  however,  be  considered.  Time  can  be 
measured  with  great  accuracy,  but  in  this  method,  time 
is  not  measured  directly  at  all,  but  only  the  product  of 
pressure  and  time.  Experiments  were  performed  at 
Cornell  University  under  the  supervision  of  Mr.  Gibson 
to  obtain  satisfactory  proof  of  the  accuracy  and  it  was 
verified  so  that  the  American  and  Canadian  governments 
place  confidence  in  it. 

In  making  a  test  on  a  plant  very  little  preliminary 
work  is  necessary  and  very  little  convenience  at  the  plant 
is  felt.  The  recording  apparatus  is  set  up  along  the 
outside  of  the  penstock  and  attached  to  a  )  .{-inch  piezo- 
meter opening  tapped  into  the  wall  of  the  penstock.  The 
elevations  of  the  headwater  and  tailwater  are  carefully 
observed.  A  system  of  signal  bells  are  established  for 
the  operator  at  the  instrument  to  signal  to  the  observers 
at  the  forebay  and  tail  race  and  the  assistant  at  the 
turbine  governor.  At  a  signal  the  turbine  gates  are 
closed,  the  duration  of  closure  being  from  eight  to  eighteen 
seconds,  depending  on  the  gate  opening.  Immediately 
preceding  and  during  the  closure  of  the  gates  and  for  a 
short  time  thereafter  the  apparatus  records  the  variation 
in  pressure  relative  to  the  time  forming  a  wave  diagram. 
A  complete  test  can  be  made  with  about  two  hours  of 
intermittent  interruption  of  the  commercial  supply  of 
power  from  the  unit  being  tested,  so  that  no  serious  or 
prolonged  interruption  is  experienced.  The  process  is 
simple  and  inexpensive  since  no  special  appurtenances  in 
the  pipe  line  are  required. 

A  very  hearty  vote  of  thanks  was  tendered  Mr. 
Gibson  by  Professor  W.  P.  Wilgar  m.e.i.c.  on  behalf  of  the 
branch  for  his  excellent  lecture  and  for  his  great  kindness 
in  making  a  special  trip  to  Kingston  to  give  this  paper. 


Toronto  Branch 

0.  M.  Falls,  A. M.E.I.C,  Secretary-Treasurer. 

This  past  month  the  branch  has  held  four  regular 
meetings  at  which  the  attendance  has  been  most  encourag- 
ing. The  Students  of  The  Institute  have  not  shown  their 
usual  enthusiasm,  but  the  approaching  annual  examina- 
tions are  looming  in  the  not  distant  future  and  this  no 
doubt  explains  their  non-attendance.  Several  interesting 
and  instructive  discussions  have  developed  arising  out  of 
the  papers  read,  which  were  of  an  usually  high  standard. 

It  will  no  doubt  be  of  interest  to  the  membership  of 
the  branch  to  learn  that  negotiations  have  been  opened  up 
in  an  effort  to  hold  one  monthly  meeting  during  the  winter 
session  in  conjunction  with  the  other  engineering  societies 
in  the  city,  and  it  is  hoped  that  before  the  winter  session 
commences  arrangements  will  have  been  completed  so  as 
to  enable  this  to  be  carried  out. 

Meeting  of  Waterworks  Association 

On  the  evening  of  February  22nd  the  branch  accepted 
the  invitation  of  the  chairman  of  the  Canadian  Section 
of  the  American  Waterworks  Association,  R.  L.  Dobbin, 
m.e.i.c,  to  attend  their  annual  meeting  at  the  Carls-Rite 
hotel.  A  very  attractive  exhibit  of  waterworks  materials, 
mechanical  equipment  and  accessories  was  organized  by 


the  various  manufacturers  which  was  the  subject  of  much 
favourable  comment  by  those  attending  the  meeting. 

The  major  portion  of  the  evening  was  taken  up  with 
a  discussion  of  the  paper  presented  at  a  previous  meeting 
of  the  branch  by  Norman  J.  Howard,  bacteriologist  in 
charge  of  the  Toronto  filtration  plant  laboratories  on 
"Methods  of  Purifying  Public  Water  Supplies".  Many 
points  of  absorbing  interest  developed  during  the  discus- 
sion of  this  paper  and  to  Mr.  Howard  is  due  the  thanks 
of  everyone  attending  for  the  many  explanations,  opinions 
and  useful  data  supplied  in  connection  with  the  many 
methods  and  processes  involved  in  the  purification  of 
water. 

Following  this  discussion  there  was  a  most  enjoyable 
smoker  and  musical  programme  provided  under  the 
auspices  of  the  Waterworks  Manufacturers  which  was 
thoroughly  enjoyed  by  everyone  in  attendance. 

Electrification  of  Railways 

At  the  meeting  of  March  1st  the  branch  was  favoured 
by  an  address  by  one  of  its  own  most  energetic  members, 
A.  L.  Mudge,  a.m.e.i.c,  on  the  "Electrification  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway". 

At  the  close  of  Mr.  Mudge's  address  a  general 
discussion  of  the  subject  took  place  during  which  the 
following  members  took  part:  J.  R.  Ambrose,  m.e.i.c, 
G.  W.  Winckler,  m.e.i.c,  W.  A.  Bucke,  m.e.i.c,  Wm. 
Gore,  m.e.i.c,  A.  G.  Dalzell,  m.e.i.c,  Professor  Young, 
m.e.i.c,  E.  T.   Wilkie,  m.e.i.c,  and  A.  W.  Ambrose, 

A.M.E.I.C 

Valuation  of  Railways 

At  the  meeting  of  March  8th  the  branch  was  extremely 
fortunate  in  securing  Arthur  Crumpton,  m.e.i.c,  chief 
valuation  engineer  of  the  Grand  Trunk  Railway,  who 
presented  one  of  the  most  informing  papers  that  has 
been  delivered  before  the  local  branch  on  the  subject  of 
"The  Federal  Valuation  of  Railways  in  the  U.S.A." 
Mr.  Crumpton's  duties  of  late  in  connection  with  the 
Grand  Trunk  lines  in  U.S.A.,  have  brought  him  in  close 
touch  with  the  Federal  Bureau  for  Railway  Valuation 
at  Washington,  who  at  the  instance  of  Congress  have 
undertaken  the  valuation  of  all  the  railways  in  the 
United  States. 

At  the  conclusion  of  his  address  Mr.  Crumpton 
answered  a  number  of  questions  relative  to  the  subject 
which  were  raised  by  the  following  members:  A.  E.  K. 
Bunnell,  a.m.e.i.c,  A.  C.  Oxley,  a.m.e.i.c,  H.  A.  Gold- 
man, a.m.e.i.c,  P.  W.  Green,  "a.m.e.i.c,  R.  O.  Wynne- 
Roberts,  m.e.i.c,  A.  L.  Mudge,  a.m.e.i.c,  and  H.  K. 
Wicksteed,  m.e.i.c 

Annual  Meeting 

The  annual  meeting  of  the  branch  was  held  on 
Thursday  evening,  March  15th,  and  before  proceeding 
with  the  general  business  the  branch  on  the  motion  of 
H.  J.  Lamb,  m.e.i.c,  and  Willis  Chipman,  m.e.i.c, 
unanimously  adopted  by  standing  vote  the  following 
resolution  lamenting  the  loss  which  The  Institute  had 
sustained  in  the  death  of  its  esteemed  president,  the  late 
Arthur  T.  St.  Laurent. 
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"That  the  members  of  the  Toronto  Branch  of 
The  Engineering  Institute  of  Canada  assembled  at 
their  annual  meeting  this  evening  wish  to  record 
their  deep  and  heartfelt  regrets  at  the  death  of  their 
lamented  President,  the  late  Mr.  Arthur  St.  Laurent, 
by  whose  demise  a  deep  void  has  been  left  in  the 
engineering  profession  of  this  country,  and  by  whose 
life  and  record  the  engineering  profession  and  the 
public  service  has  been  enriched. 

His  unfailing  courtesy  at  all  times,  his  strict 
devotion  to  duty,  his  marked  ability  as  an  engineer, 
coupled  with  deep  sense  of  justice,  won  for  him  the 
admiration  and  respect  of  all  those  with  whom  he 
came  in  contact,  and  endeared  him  to  a  marked 
degree  to  his  brother  engineers. 

This  branch  hereby  respectfully  tenders  its 
deepest  sympathy  to  the  bereaved  widow  and  family 
of  our  late  president,  whose  loss  we  so  deeply  deplore." 

The  secretary-treasurer  presented  the  annual  report 
of  the  branch  reviewing  its  activities  during  the  past  year. 
The  membership  now  totals  650,  and  the  financial  state- 
ment as  presented  shows  a  balance  on  hand  of  $436.77. 

Following  the  discussion  of  the  secretary's  report  the 
branch,  on  the  motion  of  R.  O.  Wynne-Roberts,  m.e.i.c, 
and  T.  L.  Crossley,  m.e.i.c,  decided  to  forward  a  resolu- 
tion to  the  provincial  government  urging  them  to  proceed 
with  the  passage  of  the  bill  at  present  before  the  House 
to  authorize  the  mines  department  to  record  the  logs  of 
all  wells  sunk  in  the  province  in  connection  with  water, 
gas  or  oil. 

During  a  general  discussion  of  the  welfare  of  the 
branch  the  following  matters  were  raised  for  consideration, 
the  revision  of  the  branch  by-laws  to  allow  of  the  chairman 
being  elected  by  acclamation,  the  formation  of  a  municipal 
section,  a  broadening  out  policy  as  regards  the  subject  to 
be  discussed  by  the  branch  so  that  more  prominence 
might  be  given  such  national  matters  as  transportation, 
fuel  and  conservation. 

The  report  of  the  scrutineers  showed  the  following 
members  elected  to  the  executive  for  the  year  1923-1924: 
Chairman:  Professor  C.  R.  Young,  m.e.i.c;  vice-chairman: 
J.  M.  Oxley,  m.e.i.c;  secretary-treasurer:  J.  A.  Knight, 
a. m.e.i.c;  committeemen:  Professor  Peter  Gillespie, m.e.i.c, 
Professor  T.  R.  Loudon,  m.e.i.c,  J.  G.  R.  Wainwright, 
a. m.e.i.c 

Brief  and  appropriate  speeches  of  acceptance  were 
delivered  by  Professor  Young  and  Mr.  Oxley  following 
which  a  vote  of  thanks  was  accorded  the  retiring  members 
of  the  executive  for  their  services  rendered  in  the  interests 
of  the  branch  during  the  past  year. 


I 

I 

i 


OTHER  SOCIETIES  NEWS 


I 

I 


Publication 


The  Blast  Furnace  and  the  Manufacture  oj  Pig  Iron;  by  Robert 
Forsythe  (deceased),  revised  by  Carl  A.  Meissner  and  J.  A.  Mohr; 
published  by  the  U.P.C.  Book  Company,  Inc.  This  book  is  considered 
to  be  of  exceptional  merit  for  those  interested  in  metallurgy  of  iron. 
It  is  divided  into  the  following  headings:  materials  of  manufacture; 
description  of  plant;  operation  of  the  furnace;  burdening  the  furnace; 
actions  within  the  furnace;  furnace  irregularities;  furnace  design  and 
equipment;  uses  of  pig  iron  and  conversion  methods,  and  the  last 
chapter  deals  with  principles  of  chemistry  and  physics. 


The  American  Society  of  Mechanical  Engineers 
Spring  Meeting  in  Montreal 

The  Montreal  Committee  is  doing  intensive  work  in 
preparation  for  the  spring  meeting  to  be  held  in  Montreal, 
May  28-31,  1923. 

Monday,  May  28,  will  be  given  over  to  a  meeting 
of  the  Council  and  business  meeting  of  the  Society,  and 
in  the  evening  there  will  be  a  joint  meeting  of  the  Councils 
of  The  Engineering  Institute  of  Canada  and  The  American 
Society  of  Mechanical  Engineers.  Technical  sessions  will 
be  held  on  the  mornings  of  Tuesday.  Wednesday  and 
Thursday,  the  afternoons  being  devoted  to  visits  to  points 
of  engineering  and  historical  interest  in  and  near  Montreal. 
On  Tuesday  evening  there  will  be  a  "smoking  concert" 
tendered  by  the  Montreal  Branch  of  The  Engineering 
Institute  of  Canada.  A  programme  containing  the  best 
that  Montreal  engineers  can  provide  will  insure  the 
success  of  the  evening.  A  dinner-dance  will  be  held 
Wednesday  evening. 

Excursions  of  great  interest  are  planned,  both  pre- 
ceding and  following  the  meeting,  details  for  which  have 
not  been  finally  arranged. 

Canadian  Geodetic  Society 

At  the  thirtieth  regular  meeting  of  the  Canadian 
Geodetic  Society  the  chief  speaker  was  H.  F.  J.  Lambart, 
A. m.e.i.c,  of  the  Geodetic  Survey.  Taking  as  his  subject 
"Preliminary  Reconnaissance  by  Airplane",  Mr.  Lambart 
gave  a  most  interesting  account  of  his  work  during  the 
past  summer.  A  short  introductory  speech  was  made  by 
J.  L.  Rannie,  m.e.i.c,  president  of  the  society,  who  spoke 
of  Mr.  Lambart's  enterprise  and  of  the  cordial  co-operation 
of  the  Air  Board  officials.  He  also  referred  specially  to 
the  great  usefulness  of  the  airplane  as  a  means  of  transport 
in  mountainous  districts.  Mr.  Lambart  then  explained 
to  his  audience  how  he  had  been  able  in  a  few  hours  of 
actual  flight  to  make  a  preliminary  reconnaissance  over 
a  large  area  of  mountainous  country,  extending  from  the 
Yellowhead  Pass  to  the  one  hundred  and  twentieth 
meridian.  The  preliminary  selection  of  triangulation 
stations  in  such  a  district  could  not  be  accomplished  by 
an  ordinary  surveying  party  without  a  much  greater 
expenditure  of  time  and  money. 

Ontario  Good  Roads  Association 

The  annual  convention  of  the  Ontario  Good  Roads 
Association  was  held  in  Toronto  for  two  days  commencing 
with  March  1st.  At  the  business  sessions  there  was 
much  discussion  regarding  the  highway  work  of  the 
province  and  some  very  interesting  figures,  relative  to 
this  work,  were  presented. 

In  the  course  of  his  remarks  W.  A.  McLean,  M.E.I.C .. 
deputy  minister  of  highways,  province  of  Ontario,  out- 
lined briefly  the  extent  of  the  financial  support  already 
given  to  the  Good  Roads  work  of  the  province. 
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The  Canadian  Institute  of  Mining  and  Metallurgy 

The  twenty-fifth  annual  general  meeting  of  the 
Canadian  Institute  of  Mining  and  Metallurgy,  convened 
at  Montreal,  on  March  7th,  8th  and  9th,  once  more  upheld 
the  tradition  of  good-fellowship  for  which  these  gatherings 
have  long  been  famous.  In  the  main,  the  papers  centered 
around  the  Dominion's  fuel  problems,  and  in  the  technical 
discussion  every  phase  of  this  vital  question  received  con- 
sideration. After  devoting  the  morning  session  of  the 
first  day  to  reports  and  general  business  of  the  Institute, 
the  sessions  for  the  balance  of  the  three  days  were  taken 
up  with  presentation  of  the  following  technical  papers 
and  illustrated  descriptions  of  various  works: 

The  Lignites  of  Saskatchewan,  by  R.  J.  Lee. 
Wood  Fuel,  by  Rolland  D.  Craig. 
Mining    and    Smelting   of   Sullivan   Ore,    (Moving 
pictures  of  the  operations  of  the  Consolidated 
Mining  and  Smelting  Co.  of  Canada,  Limited.) 
—  introduced  by  W.  S.  Rugh. 
The  Story  of  Compressed  Air,    (Moving  pictures), 

introduced  by  E.  S.  Winslow,  a.m.e.i.c. 
The  Fuel  Situation  in  Canada,  by  B.  F.  Haanel, 

m.e.i.c,  (Member,  Dominion  Fuel  Board.) 
Peat  Resources  of  the  Central  Provinces  and  their 
Utilization  for  Fuel  Purposes,  (Lantern  slides), 
by  B.  F.  Haanel,  m.e.i.c. 
Fuel  Oil  as  an  Aid  to  Civilization,  by  Clayton  D. 

Dean,  a.m.e.i.c. 
The  Problem  of  Replacing  Foreign  Coals  on  the 

Manitoba  Market,  by  G.  B.  Saunders. 
Relationship  of  the  Anthracite  Field  to  Canada,  by 

J.  F.  K.  Brown. 
United  States  Bituminous  Coals  Available  for  Canada, 

by  Geo.  H.  Cushing. 
British  Fuel  for  the  Canadian  Market,  by  The  Mon- 
mouthshire   and    South    Wales    Coal    Owners 
Association. 
Economic  Study  of  Coal   Mining   in  Alberta  and 
Southeastern  British  Columbia,  by  W.  J.  Dick, 

M.E.I.C. 

Notes  on  the  Welding  of  Iron  and  Steel  with  the 

Electric  Arc,  by  F.  H.  Williams,  a.m.e.i.c. 
The  Evolution  of  Rock  Drilling,  by  H.  A.  Burbank. 
A  Preliminary  Prospecting  Trip  in  Northern  Quebec, 

Lantern  slides),  by  J.  W.  Evans,  a.m.e.i.c. 
Investigation  of  the  Economic   Value  of  a   Fossil 

Resin  from  British  Columbia,  by  R.  T.  Elworthy 

and  R.  K.  Carnochan. 
Topographical    Mapping   and   its    Relation    to    the 

Mining  Industry,  by  A.  C.  T.  Sheppard. 
Kick  versus  Rittenger,  by  H.  E.  T.  Haul  tain,  m.e.i.c. 
More  Ball  Paths,  by  H.  E.  T.  Haultain,  m.e.i.c, 

and  F.  C.  Dyer,  m.e.i.c.     Illustrated  by  moving 

pictures. 

An  exceptionally  fine  programme  of  entertainment  was 
provided  in  the  form  of  a  smoker  and  concert  during  the 
evening  of  the  second  day  of  the  meeting,  and  following 
the  established  custom  the  convention  was  concluded 
with  the  annual  dinner. 


Publications  received  during  the  month. 

General  Publications 

Presented   by   Librairie    Scientifique   Albert    Blanchard. 

"Traite  de  Stereotomie"  (charpente  et  coupe  des  pierres)  Texte 
et  dessin  par  Jules  Pillet,  1923. 

Transactions  Proceedings,  etc- 

Presented  by  the  Societies. 

"Transactions   of   the    Institution    of   Mining   and    Metallurgy" 

Thirtieth  Session  1920  and  1921,  Volume  30. 
"Minutes  of  proceedings  of  the  Institution  of  Civil  Engineers". 

Volume  CCXIII. 
Presented  by  British  Engineering  Standards  Association. 
"British   Standard   Specification    for    copper-alloy   pipe    fittings. 

screwed    for   low   and    medium    pressure,    British    standard 

copper  tubes".     No.  99-1922. 
"List  of  British  Standard  Specifications  and  Reports"  C.  A.  4120- 

November  1922. 

Reports 

Presented  by  Department  of  Mines,  Canada. 

"Geological  Survey".  "Geology  of  the  Moncton  Map  Area", 
by  W.  J.  Wright.     Memoir  No.  129. 

"Geology  and  Ore  Deposits  of  Salmon  River  District,  British 
Columbia",  by  S.  J.  Schofield  and  G.  Hanson.  Memoir  No. 
132. 

"Report  for  the  fiscal  year,  ending  March  31,  1922". 

"Geological  Survey"  Summary  Report,  1921,  Part  B.  Geological 
Survey,  Bulletin  No.  35,  "Relationship  of  the  precambrian 
(Beltian)  Terrain  to  the  lower  cambrian  strata  of  south- 
eastern British  Columbia"  by  S.  J.  Schofield. 

Presented  by  Dominion  Bureau  of  Statistics,  Canada. 

"Census  of  Industry,  1920-Central  Electric  Stations  in  Canada". 
"The  Canada  Year  Book,  1921". 

Presented  by  Hon.  W.  H.  Sutherland. 

Report  of  the  Minister  of  Public  Works  of  the  Province  of  British 
Columbia-fiscal    year    1921-1922". 

Presented   by  Department  of   the   Interior,   Bureau  of  Mines, 
Washington,  D.C. 

"Electric  Brass  Furnace  Practice",  bv  H.  W.  Gillett  and  E.  L. 

Mack-1922.     Bulletin  No.  202. 
"Preparation   of  Light    Aluminum-Copper   Casting   Alloys",    bv 

R.  J.  Anderson-1922.     Technical  Paper  No.  287. 
"Natural-Gas  Manual   for  the  Home",   by  R.   A.   Cattell-1922. 

Technical  Paper  No.  325. 
"Economic  Combustion  of  Waste  Fuels",  bv  David  Moffat  Myers. 

Technical  Paper  No.  279. 
"Prospecting  and  Testing  for  Oil  and  Gas",  bv  R.  E.  Collom. 

Bulletin  No.  201. 
"Oil-Shale,  an  historical,  technical  and  economic  study"  by  Martin 

J.   Gavin.     (State   of  Colorado   Co-operative   Oil-Shale    In- 
vestigations).    Bulletin  No.  210. 
"The  Technology  of  Slate",  by  Oliver  Bowles.     Bulletin  No.  218. 

Presented  by  Department  of  the  Interior,  United  States  Geo- 
logical  Survey. 

"Bulletin   731,    "Bibliographv   of   North   American   Geology   for 

1919-20",  by  John  M.  Nickles. 
"Professional    paper    129.    "Shorter    Contributions    to    General 

Geology,  1921"  by  David  White.  Chief  Geologist. 
"Copper  deposits  of  the  Tyrone  District.  New  Mexico"  by  Sidney 

Paige.     Professional  Paper  No.  122. 
"Potash  in  the  Greensands  of  New  Jersey",  by  George  Rogers 

Mansfield.     Bulletin  No.  727. 
"Gold  and  Silver  in  1921"   (General  Report)  bv  J.  P.  Dunlop. 

No.  I:  26. 
"Stone  in  1921".  bv  G.  F.  Loughlin  and  A.  T.  Coons.     No.  11:27. 
"Cement  in  1921".  by  Belle  \V.  Bagley.     No.  11:28. 
"Natural-Gas  Gasoline  in  1921".  by  E.  G.  Sievers.     No.  11:30. 


April,  1923 


THE    ENGINEERING    JOURNAL 


215 


Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  March,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
•each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
April,  1923. 

Fraser  S.  Keith,  Secretary. 


*Thc  professional  requirements  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  hnd  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
ring  works. 

Ev«y  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-live  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  I'.ist  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineer's  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  tht  ihall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 

appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal,  Hydraulic, 
Mechanical,  Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more 

<  andidatc  for  election  as  JUNIOB  shall  I  e  at  least  twenty-one  years 
of  age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four 
years  This  period  may  be  reduced  to  one  year,  at  the  discrel  ion  of  the  Council,  if  the 
candidate  is  ..,  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He 
shall  not  remain  in  the  class  ol  Junior  aftei  he  has  attained  the  age  of  thirty-three  yi  a 

Every  candidate  who  is  ool  ■■<  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  firs!  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects,  Geography,  Historj 

inada  in  particular),   Arithmetic,  Geometry,  Euclid  (Books  I    l\  and  VI 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

.  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  put 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  ad-  ol   professional  knowledge. 


The  fact  that   candidates  give  the  names 
of  certain   members  as  references  does  not 

:ir  ilv      mean      that      tle-ir      applies  I 

are  en<  uch  membt  i 


POR    ADMISSION 

RRINGTON     VORKE  C,  of  Sydney  Mines,  N.8      Born  at  Sydne]    Mines, 

th     IHSO      Kdui   .  pvening  class....  engr'g    s.h  .   Boston,    Mass  .    1898  0 
and  repair  plant,  and  dftng    office,    Atlantic   Worl       I  e  I    Bo 
engr.   on    lintisl,   ships   in    foreign   trade;    1005-09,    eonstrn  .    and    repair   work,    \<>\  :, 
.Scotia  st,e|  and  Coal  Co  ;  1907  09,  colliery  cngr  .  Eastern  Coal  Co  .  Maccan,  \  B  . 
KH2-II.  in  chg,  conatrn    and  repairs,   \  8    Steel  and  Coal  Co  :  1 ! 1 1  t  to  date,  town 
cngr      Town  01   Sydney   Mines,    \  g 

•"■'       l     l     Brown,  .1    Purves,    1!     M     McKinnon     I  Stephenson,    |<    ||. 

\l     (hlell 


BAR  WICK— OLIVER  ARCHIBALD,  of  Westmount,  Que.  Born  at  Montreal. 
Que.,  Jan.  3rd,  1889.  Educ,  B.  Arch.,  McGill  Univ.,  '14;  5  yrs.,drftng.  appr'tce- 
ship  prior  to  Univ.  course;  1911,  dftsman..  Brown  &  Vallance,  Montreal;  1914  (Apr  - 
Sept.),  dftsman.,  Mond  Nickel  Co.,  Coniston,  Ont.,  under  Wm.  L.  Dethloff,  M.E.I.C, 
ch.  engr.;  1915  (8  mos.),  inspectr.  shell  parts,  Canadian  Inspectn.  and  Testing  Labor- 
atories; 1916  and  17.  in  ehg.  at  night,  of  chemical,  physical,  thermal  and  microscopic 
experiments,  etc.,  Montreal  Ammunition  Co.,  Longue  Point,  Montreal,  and  later 
with  Dominion  Bridge  Co.,  and  Dominion  Copper  Products  Co.,  Lachine,  Que.;  1918, 
in  chg.  experiments,  tests  and  calibrations,  three  plants,  and  in  chg.  heat  treatments 
forgings,  etc..  Western  Ave.  plant,  for  P.  Lyall  &  Sons,  Montreal,  also  pvte.  consltg. 
work;  1919-20,  dftsman.,  same  firm  on  shop  work  New  Parliament  Bldgs..  Ottawa; 
1920,  (Feh.-Dec),  dftsman..  Toronto  office,  T.  W.  Lamb,  archt..  New  York;  1921-22. 
structrl.  dftsman.,  Bannigan,  Armstrong  and  Thompson,  also  Wm.  F.  Sparling, 
archt.  and  engr.,  and  in  chg.  of  design  of  bldgs.  (only)  for  James,  Proctor  &  Redfern, 
consltg.  engrs.,  Toronto;  in  chg.  drftng. .Canadian  Hydrostone,  Ltd.,  Montreal;  5  mos.. 
in  chg.  office,  Chas.  J.  Saxe,  archt.,  7  wks.,  dftsman.,  E.  Cormier,  archt.  and  engr., 
Montreal,  and  6  wks.,  A.  Surveyer  &  Co.,  Montreal;  at  present,  dftsman.,  on  Insu- 
rance Exchange  Bldg.,  etc.,  D.  J.  Spence,  archt.,  Montreal.  Que. 

References:  F.  P.  Shearwood,  H.  M.  MacKay,  J.  P.  Anglin,  D.  C.  Tennant, 
H.  H.  Vaughan  and  D.  W.  Ross. 

DINGWALL— ROBERT  MACFARLANE,  of  Calgary,  Alta.  Born  at  Glasgow, 
Scotland,  March  16th,  1890.  Educ,  Associate,  Royal  Tech.  Coll.,  Scotland,  '14: 
Registrd.  Professional  Engineer  (Mech.),  Alberta,  and  1st  class  engr.  cert..  Alberta. 
1906-11,  appr'tceship  in  mech.  engr'g.;  1913  (6  mos.),  junr.  engr.,  SS.  "Vivid";  1914, 
designer,  Robertson  and  Adams,  consltg.  mech.  and  elecl.  engrs.,  Glasgow;  1915-17. 
commn.  in  infantry,  Imperial  Army;  1917-19,  tech.  officer.  British  Forestry  Corps.. 
R.E.,  in  chg.  machinery,  Eawy  district,  France;  1919,  master  mech..  North  American 
Collieries,  Alberta;  1920.  ch.  engr..  Mountain  Park  Coal  Co.,  Alberta;  1921  to  date, 
supervisr.  of  industrial  mech.  engr'g.  and  corresp'dce.  dept.,  in  power  plant  engr'g., 
Provincial  Institute  of  Technology  and  Art,  Calgary,  Alta. 

References:  C.  C.  Richards,  J.  H.  Ross,  L.  F.  Fyles.  B.  L.  Thome,  P,  J.  Jennings. 

DOWNING-COOK—  WALTER  SCOTT,  of  475  Argyle.  Ave.,  Westmount. 
Que.  Born  at  St.  Louis.  Mo..  July  9th,  ls73  Educ,  archt.  engr'g.,  special  course. 
Univ.  of  Illinois,  1894.  1SS5  and  87.  (summers),  carpenters  boy;  1886  (summer), 
stock  boy,  Simmons  Hardware  Co.;  18S8  and  89.  (summers),  material  clerk  and  sub 
layerout.  1890,  layerout;  1891  and  92  (summers),  sub-foreman  and  layerout;  lsu;; 
(summer),  foreman,  carpentry  and  masonry;  1894-98,  foreman,  supt..  and  contractor, 
General  Building  Construction;  1899-01,  partner  to  A.  I"..  Cook  and  Son,  builders;  1902- 
03,  supt.,  asst.  mgr.,  and  sub  local  mgr.,  Geo.  A  Fuller  A:  Co.,  Boston,  Mass.;  1904, 
genrl.  supt,;  Remington  Cons,  Co..  New  Orleans;  liiO.VOtl.  senr.  supt  .  Geo.  V  Fuller 
&  Co.,  Baltimore;  1907,  mgr.,  Wells  Bros.  Co..  of  New  York,  Pittsburg;  1908,  genrl. 
mgr.,  Gilbert  Co.,  Philadelphia;  1909-10,  ch.  of  constrn..  Hoggson  Bros.,  New  York: 
1911-14,  supt.,  Ottawa,  and  genrl.  supt.  and  asst.  to  Prcs.,  Montreal,  P,  Lyall  A: 
Sons;  1915-17,  contractor  as  Downing-Cook  Co.,  Montreal;  1918-19,  mgr.,  Wm. 
Lyall  Shipbuilding  Co.,  Vancouver,  B.C.;  1920-22,  contractor  as  W.  S.  D.  Cook.  Mont- 
real; 1923,  ch.  engr.,  Downing-Cook  &  Co.,  Montreal. 

References:  J.  M.  R.  Fairbairn,  P.  B.  Motley,  C.  T.  DeLaniere.  (i.  1!     II 
W.  J.  Francis. 

EDWARDS— SAMUEL  MICHAEL,  of  Montreal  Qui  Horn  al  Montreal, 
Aug.  14th,  1890.  Educ  ,  A  met  lean  ( Correspondence  Sch  .  Chicago,  uncompleted 
se;  1907-10,  in  chg.  trigonometrical,  contour  and  detailed  surveys  etc.,  with  late 
Jos.  Rielle,  C.E..  Q.L.S.;  1910,  foundation  work.  C.P.R  .  Windsoi  Stn  Montreal: 
1910-11,  in  chg.  location  survey,  part  transmission  line,  Montreal  to  Shawinigan  Falls; 
1915-18,  chg.  topour  survey,  parts  Si  FrancisRivei  and  1914  18,  chg  topogr  survey, 
Yam  a  ska  and  Richelieu  Rivers,  both  for  Southern  Canada  Powei  Co.,  ltd..  1917-18, 
chg.  topogr.  survey,  sections  and  soundings  pari  Gatineau  liner,  Walter  J  Francis 
&  Co.;  12}^  yrs.,  asst.  to  Malcolm  D.  Barclay,  C.l  Q.l  S  in  chg.  trigonometr'l., 
topogr '1..  hydrogr'l,  Stadia  andcit;  detailed  surveys,  sub  divns  .  toad  grading  layouts 
and  constrtis  ,  calculation  ol  quantities  foi  excavation,  design's  small  watci  supplies 
etc  :  at  present,  with  Technical  Service  Dept  ,  on  genr'l,  engr'g,  work  <  v 
Montreal,  Que 

References:  M  I)  Barclay,  I  1  Schlemm,  1  B,  Brown,  \  J  \  Vermette, 
.1    1'.    Woodyatt,  G    R    Mat  I  eod,  I     I      I  ibt 

EDWARDS    THOMAS  APPLEBY,  ol  Niagara  Falls,  Onl      Born  al   Iberdare, 
9    Wales,  England,  Jan.  18th,  1879      Educ     Brigend  Grammai  Sch  .  and  I  landoverj 
Coll.  s    Wales;   1896-99,  articled  pupil  to  late  Mi    T    Lloyd  Edwards,  count] 
veyor,   Glamorgan,    Wales.    1900-01,   inspectr.,  Bewer  constrn  .   under    the   Margam 
Urban   District    Council,    Wales;    1901-10,   asst     to  count]    Miroynt     toad   and    bridge 

i  in  ,  and  mtee,  estimates,  plans,  etc   ;   1910   I  I  .'  outre 

quam  work    Robert  Rankin,  contr.,  Porthcawe    Wales;  1911-13,  constrn   engr.,  H 
w  av  Commn   Co   of  York,  <  tut  .  1913-14,  instr'man    and  inspectr    sewer  depl     City 
"i    l  oronto;  1914  15   t  ont  ti  a   engi  .  «  ith  late  Mr.  1  1916 

steel  testing  for  munitions,  steel  and  radiation  plan!    ["oronto;  1915-19,  R.G  \     I  • 
1919-20    inspecti  .   \  <  .i  K  township,  road  constrn     to  datt     dftsman     Hyd 
Powi  i  (  oinnin    ol  t  Intario   ( Ihippawa,  <  mi 

References     U    0     Wynne-Roberts,   I      \     tame*     W.  A.  Mel 
\   CD    Blanchard    II    i.    Bucke,  F.  \\    Clark   G.  H.  ]  owrj 

GARTER     ERNES!    LINWOOD    of  Sydney,   N.S      Born  at  SI     fehn    N.B 
Jan   22nd,  1891.     Educ     I     I      Polytech    Inst..  Brooklyn    \) 
test  dept.,  New  York  Edison    Co.;  1913-14    C.P.R 

foreman,  I     K   Comstock,  Montreal.  1918-19,  inspectr.,  Gas  and  electricitj  foi  Proi 
of  New  Brunswick,  al  St    John    \  H     IB 
tnc  Co  .  Sydney,  N.S. ,  in  chg  all  work  foi  Cape  Breton, 


lief'  ■■ 

II    \\, 


\    r     rii,  uerkaul     K    II     Marsh    <      c    t  niti*    K.  G.  < 
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McCAI. I.I'M  (iMOIKiF,  HUGH,  of  Ottawa,  Ont.  Born  at  Smith*  Falls,  Ont„ 
April  8th,  1882.  Educ  ,  H  Bo  .  McGill  Dniv..  '07;  D.L.8.,  B.C  L.S.i  1008  (summer). 
ilnift inc  office,  and  instr'man  <>n  location,  C.N.R.,  Winnipeg,  Man.;  1907  (summer), 
oast,  to  J.  E.  Ross,  1)1  S .,  Kamloops;  1908,  staff,  Geodetic  survey,  and  for  3  yrs.  in 
chg.  reconnaissance  or  observing  parties  in  Ontario,  Quebec,  and  Maritime  Provinces; 
1011  and  12,  in  chg,  reconnaissance  and  observing  in  B.C.;  1915-19.  overseas,  Can. 
Engrs.,  Major  and  M.C.  and  bar;  1913  and  14,  and  1920  to  date,  in  full  chg.  operations 
of  survey  on  Pacific  coast,  Geodetic  Survey  of  Canada,  Ottawa,  Ont. 

References:  N.  J  Ogilvie.  D.  \V.  McLachlan,  R.  L.  Dobbin,  F.  S.  Keith,  J.  R. 
Grant,  J.  D.  Craig. 

IIAR\  II  I  llo.MAS  WHITE,  of  Montreal,  Que.  Born  at  Coatbridge,  Scot- 
land, Aug.  5th,  1877.  Eduo.,  Glasgow  and  West  of  Scotland  Tech.  Coll..  1894-1900. 
1894-99,  pupilage,  sewage  and  waterworks,  road  constrr,.,  town  planning  and  sur- 
veying, and  1899-00,  asst.  engr.,  Kyle  Dennison  &  Frew.  C.E.,  and  L.B.,  Scotland; 
1900-02,  asst.  res.  engr.,  on  rly.  constrn.,  Caledonian  Rly.  Co.,  Scotland;  1902-04,  asst. 
engr.,  design  and  constrn..  harbour  works,  etc.,  Clyde  Navigation  Trust,  Glasgow,  and 
1904-07,  res.  engr.,  on  constrn.,  Merklands  Quay,  Shield  Hall  wharf  etc.,  and  1907-10, 
agent  and  ch.  engr.  on  constrn.  Yorkbill  basins  and  quays,  etc.,  carried  out  by  Sir 
Robert  McAJpine  &  Sons  for  Navigation  Trust;  1910-13,  res.  engr.,  on  constrn., 
New  Victoria  Pier,  shore  wharves  etc.,  Montreal  Harbour  Commnrs.;  1913-22,  asst. 
ch.  engr.,  in  genrl.  chg  ,  under  ch.  engr.,  on  scheme  for  harbour  improvements  inaugu- 
rated in  1910,  mtce.  of  harbour  works  etc.,  and  1922  to  date,  ch.  engr.,  of  the  Port  of 
Montreal. 

References:  G.  H.  Duggan.  J.  M.  R.  Fairbaim,  R.  S.  Lea.  R.  M.  Wilson,  F.  W 
Cowie.  R.  M.  Hannaford,  H.  Rolph,  F.  P.  Shearwood,  A.  D.  Swan,  G.  R.  MacLeod, 
J.  H.  Hunter. 

SCHLEMM— LEONARD  E.,  of  Montreal,  Que.  Born  at  Brooklyn,  N.Y.,  Sept. 
16th,  1878.  Educ,  Mass.  Inst,  of  Tech..  1900-03;  1903-05,  topogr.  and  instr'man., 
location  surveys,  Gulf  Colorado  and  Santa  Fe  Rly. ;  1905-08,  Chicago  Nor.  Western  Rly. 
reconnaissance,  location,  surveys,  etc.;  1908-10,  responsible  chg.  all  constrn.,  Brett 
&  Hall,  landscape  archts.,  Boston,  Mass.;  1910  to  date,  in  pvte.  practice,  landscape 
archt're.,  1912  to  date,  consltg.  engr.,  Town  of  Hampstead,  P.Q.,  and  1917  to  date, 
for  Towns  of  Mt.  Royal  and  Beaconsfield,  1918  to  date,  town  planning  consultant 
for  town  of  Iroquois  Falls,  Ont.,  in  chg.  all  development  work;  at  present,  private 
practice,  43  St.  Francois  Xavier  Str.,  Montreal,  Que. 

References:  F.  S.  Keith,  W.  J.  Francis,  F.  B.  Brown,  G.  R.JMacLeod,  G.  M.  Mc- 
Kergow,  A.  H.  Ross,  A  Surveyer. 

SEYMOUR— HORACE  LLEWELLYN,  of  Weston,  Ont.  Born  at  Burford. 
Ont.,  June  11th,  1882.  Educ.  B.A.Sc,  Univ.  of  Toronto,  '13,  (grad.  S.P.S.  '03),  C.E. 
'21;  D.L.S.,  O.L.S.,  S.L.S.,  N.S.L.S.;  1902  (summer),  rodman,  Niagara  Falls,  Canadian 
Niagara  Power  Co.,  1903-07,  dftsman.,  and  first  asst.,  15th  base  line  west  5th  meridian, 
surveys  branch,  Dept.  of  Interior;  1907-08,  asst.,  B.  J.  Saunder,  M.E.I.C,  Edmonton; 
1908-10,  Saunders  &  Seymour,  civil  Engrs.,  genrl.  practice;  1910-12,  pvte.  prtce., 
includ'g.  surveys  for  Alberta  Central  Rly.;  1912-14,  senr.  partner,  Seymour  &  Dawe, 
Ltd.,  engrs.  for  City  of  Red  Deer;  1915-20,  Dominion  Govt.,  town  planing  engr'g., 
Banff,  Halifax  (devasted  area),  St.  John,  Niagara  Regional  area,  etc.;  1920-23, 
Barber,  Wynne-Roberts  &  Seymour,  director,  Frank  Barber  and  Associates,  Ltd., 
consltg.  engrs.,  munic.  and  town  planning  engr'g.,  consultant,  City  of  Niagara  Falls, 
1921.  Haileybury,  1922;  at  present,  consltg,  .munic.  and  town  planning  engr.,  associated 
in  city  planning  surveys  for  City  of  Kitchener,  special  lecturer,  Easter  term,  Univ. 
of  Toronto,  in  town  planning,  Toronto,  Ont. 

References:  R.  O.  Wynne-Roberts,  C.  H.  Mitchell,  W.  H.  Breithaupt,  C.  R. 
Young,  N.  J.  Ogilvie,  D.  H.  Nelles,  J.  C.  Keith,  P.  Gillespie,  F.  S.  Keith. 

TAIT— ISAAC  JOSEPH,  of  Montreal,  Que.  Born  at  Aberdeen,  Scotland,  June 
9th,  1876.  Educ,  Stewart's  Coll.,  and  Heriot  Watt  Engr.g.  Coll.,  Edinburgh,  Scotland 
appr'tceship.,  mech.  engr'g.;  1898,  steam,  hyraulic  and  genrl.  engr'g..  Brown  Bros., 
Ltd.;  Edinburgh;  six  mos.  elee'l.  engr'g.,  Cribbes  &  Ross,  Edinburgh;  1899-06,  marine 
engr'g.,  on  various  ships,  18  mos.  ch.  engr.;  1907  (9  mos.),  special  training,  marine 
turbine  constrn.,  Fairfield  Shipbuiling  Co.,  Ltd.,  Glasgow;  1907-11,  2nd.  and  ch. 
engr.,  T.T.S.S.,  "Eskside"  and  "Royal  George";  1921  (6  mos.),  asst.  mgr.,  Jeffries 
&  Son,  Avonmoutb  and  Bristol;  1913,  testing  engr.,  Calorolac  Ltd..  Liverpool;  1914- 
16,  ch.  engr.,  chg.  mech.  equip'mt.,  Windsor  Str.  Stn.  bldg.,  C.P.R.;  1917-19,  asso- 
ciated with  J.  T.  Farmer,  Montreal;  1919  to  date,  supt.  engr.,  C.G.M.M.  Ltd.,  Mon- 
treal,  Que. 

References:  J.  T.  Farmer,  E.  A.  Ryan,  F.  A.  Combe,  F.  B.  Browne,  K.  B.  Thorn- 
ton. 

YOUNG— RODERICK  BEARCE,  of  168,  Quebec  Ave.,  Toronto,  Ont.  Born 
at  Minneapolis,  Minn.,  April  24th,  1891.  Educ,  B.A.Sc,  Univ.  of  Toronto,  '13,  C.E., 
'19;  1907-10,  (summers),  rly.  constrn.,  C.P.R.;  1911-13,  (summers),  engr'g.  appr'tce., 
Canadian  Westinghouse  Co.;  1913-16,  asst.  laboratory  engr.,  H.E.P.C,  of  Ont.,  en- 
gag'd.  on  genrl.  testing:  1916  to  date,  senr.  asst.  laboratory  engr.  in  chg.  engr'g.  mate- 
rials and  chemical  sections  of  the  laboratories,  1918-21,  directed  extensive  researches 
in  properties  of  concrete  and  methods  of  concreting,  Hydro-Electric  Power  Com- 
mission of  Ontario,  Toronto,  Ont. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  P.  Gillespie,  F.  A.  Gaby,  W.  P.  Dob- 
son,   W.  J.  Francis. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

BARNES— CHARLES  THOMAS,  of  93  Dubuc  Str.,  Norwood,  Man.  Born  at 
Leyburn,  England,  May  8th,  1890.  Educ,  diploma,  reinf.  concrete  engr'g.,  I.C.S., 
'19-  1912-13,  structrl.  steel  detailer,  Manitoba  Bridge  and  Iron  Works.  Winnipeg, 
under  H.  A.  MacKay,  eh.  engr.:  1913-14,  reinf.  concrete  designr.,  Standard  Concrete 
Steel  Co.;  1914,  in  full  chg.  constrn.,  Adams  bldg.,  Edmonton,  also  steel  frame,  Chis- 
holm  bldg.;  1915-18,  travell'g.  examiner  of  shells  for  Imperial  Ministry  of  Munitions; 
1918-19.  quantity  surveyor  on  appraisal  Winnipeg  Elec  Rly.  properties,  under  W.  M. 
Scott.  M.E.I.C.;  1919  to  date,  structrl  designr.,  bldgs.,  transmission  lines,  towers,  etc, 
City  of   Winnipeg  Hydro-Electric  System,    Winnipeg,  Man. 

References:  E.  V.  Caton,  C.  A.  Clendenning,  H.  A.  MacKay,  J.  A.  MacGillivray, 
J.  W.  Sanger,  J.  G.  Glassco. 

BOOKER— HARVEY  D.,  of  Fort  William,  Ont.  Born  at  Hamilton.  Ont. 
Nov.  3rd.  1880.  Educ,  3  yrs.,  appli.  sci.,  (elec),  McGill  Univ.,  1910-13;  1907-10,  con- 
struction work  and  operating  munic.  power  plant,  Kenora,  Ont.;  1910-13,  student's 
course,  Canadian  Westinghouse  Co. ;  1913-16,  operating  and  mtce.,  Northern  Ont.  Light 
and  Power  Co.;  1916  to  date,  service  dept.  engr.,  Canadian  Westinghouse  Co.,  Ltd  , 
Fort    William,    Ont. 

References:  F.  H.  Farmer,  D.  G.  Calvert,  C.  D.  Howe,  A.  J.  Lawrence,  G.  Blan- 
chard, M.   W.  Turner.  R.  B.  Chandler. 


BOWMAN— FREDERICK,  of  Lachine.  Que.  Born  at  Kitchener.  Ont..  Oct. 
24th.  1889.  Educ.  (frad.  Univ.  of  Toronto.  '11;  1911-17.  geological  survey  trian- 
gulation,  city  subdivision  and  mapping,  struct'l.  dfuman..  and  checker;  1917-19. 
military  service;  to  date,  checker  and  squad  leader  in  struct'l.  drawing  offioe  and 
engr.  on  erection  of  steel  bridges,  Dominion  Bridge  Company,  Limited,  Lachine,  Que. 

References:  F.  P.  Shearwood,  D.  C.  Tennant,  A.  S.  Wall,  Alex.  Peden,  LeR.  Wilson. 

KANE — CHARLES  STANISLAUS,  of  Outremont.  Que.  Born  at  Kingston, 
Ont.,  May  7th,  1892.  Educ,  I.C.S.;  1908-09,  dftsman..  Hart-Otis  far  Co  ,  Ltd.;  1909 
to  date,  with  the  Dominion,  Bridge  Co.,  as  follows: —  1909-12.  dftsman.,  1912-17,  in 
chg.  design'g.  and  estimat'g.  dept.,  local  contract'g.  office;  1917-19,  responsible  for  de- 
signs and  estimates,  also  sales  engr.,  local  contract'g.  office;  during  1919  and  20,  super- 
visn.  and  design.  Sommer  Bldg.,  Mayor  Street,  reinf.  concrete,  and  checking  of  detail 
drawings  of  bridge  and  bldg.  of  Marine  Tower  for  Dominion  Flour  Mills,  for  Structural 
Engineering  Co.;  design  of  foundations  in  Rendering  Bldg  ,  Montreal  Abattoirs,  Ltd.. 
for  res.  engr.,  American  By-Product  and  Machinery  Co.,  of  New  York,  also  other  con- 
crete bldgs.,  steel  structure  and  foundations  in  spare  time:  1920-21.  sales  engr.;  since 
1921,  engr.  in  chg.,  local  contracting  office,  Dominion  Bridge  Co.,  Ltd.,  Montreal. 

References:  A.  F.  Byers,  D.  L.  Tennant.  M.  J.  Rutledge.  G.  H.  Osborne.  J.  P. 
Anglin,  F.  T.  Peacock,  C.  G.  Porter,  H.  W.  Racey. 

PLAMONDON— J.  ADRIKN.  of  Montreal.  Que.  Born  at  St.  Cesaire,  Que.. 
Dec  7th,  1884.  Educ,  Ecole  Polytech  ,  Montreal,  '09;  1910,  asst.  engr.,  Tech.  Sch., 
Sherbrooke,  for  Peter  Lyall  &  Sons;  1911.  transitman  for  J.  G.  White  &  Co.,  N.Y., 
at  Valleyfield;  1911,  inspectr.  on  reinf.  concrete  bldg.  at  Caron  Bros.:  1912.  Contrac- 
tors Waterworks,  Lachute;  1913,  to  date  with  Arsenault  &  Plamondon,  Ltd.,  engrs. 
and  contra  ,  70  St.  James  Str..  Montreal,  reports  on  sewers  Nicolctte.  expert  on  valua- 
tion of  Water  Works,  St.  John,  Que.,  and  of  damages  on  dams  etc.;  at  present  consltg. 
engr.,  reports  on  waterworks,  Shawinigan  Falls,  St.  Vincent  de  Paul  Penitentiary, 
repres.,   Roberts  Filter   Mfg.  Co.,  Darby,   Pa. 

References:  T.  J.  Lafreniere,  A.  Surveyer,  O.  Lefebvre,  F.  C.  Laberge,  H.  G. 
Hunter,  J.  O.  Meadows. 

ROBINSON— WILLIAM  CECIL  ELWOOD.  of  Coldwater.  Ont.  Born  at 
Coldwater,  Nov.  12th,  1891.  1910-13,  chainman  and  rodman,  C.P.R.,  constrn.  dept.. 
G.  B.  and  S.  Rly.,  Port  McNicol-Bethany  Jet.;  1913-14.  instr'man..  constrn.  dept.; 
C.P.R..  Islington  to  Guelph  Jet.,  double  track  and  finishing  up  C.L.O.,  and  W.  Rly., 
under  distr.  engr.,  at  Cobourgand  Belleville;  1914-18,  overseas,  Lieut.,  R.F.A.;  1919-21, 
relieving  engr.  and  asst.  engr.,  Lake  Erie  and  Nor.  Rly.,  and  Grand  River  Rlv..  Gait. 
Ont.;  1922  (Mar.-Aug.),  instr'man..  constrn.  dept.,  C.P.R  ,  res.  no.  3.  T.  and  J.B.  Rly., 
and  to  date,  res.  engr.  on  same  Fabre,  Que. 

References— H.  Wellwood,  D.  Hillman,  F.  H.  Midgley,  H.  M.  Dibblee.  C.  D. 
Norton,  C.  G.  J.  Luck,  G.  Rayner,  L.  F.  Grant. 

WALCOT— JOHN  BEVAN,  of  4077.  Tupper  Str.,  Westmount.  P.Q.  Born  at 
Edinburgh,  Scotland,  June  25th,  1890.  Educ,  Heriot- Watt  Coll.,  Edinburgh,  mech. 
and  elee'l.  engr'g.,  1908-09;  D.L.S.;  1911-12,  C.P.R. ,  on  mtce.  of  way,  field  and  office 
work;  1912-14,  C.N.R.,  constrn.  of  Mt.  Roval  tunnel,  field  and  office  work;  1914-15. 
C.N.R.,  surveying  Town  of  Mt.  Royal;  1915,  D.L.S.;  1916  and  17,  asst.  on  D.L.S.: 
1918,  C.E.F.,  Can.  Engrs.;  1919  to  date,  field  and  office  work,  chg.  survey  parties,  res. 
engr.  one.  year,  on  constrn.  hydro-elec.  power  house,  etc.,  Walter  J.  Francis  and 
Company,   Montreal,  Que. 

References:  W.  J.  Francis,  F.  B.  Brown,  R.  L.  Dobbin,  J.  L.  Busfield,  L.  B. 
Kingston,  G.  Kydd,  W.  D.  Adams. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

CLARKE— TERENCE,  of  Windsor,  Ont.  Born  at  London.  England,  Julv 
15th,  1899.  Educ,  B.A.Sc,  Univ.  of  Toronto,  '22.  1919  (May-Oct.),  chainman, 
rodman  and  levelman,  C.N.R.  western  lines:  1920  (May-Sept.),  instr'man.,  and  (in 
absence  of  res.  engr.),  asst.  in  chg.  constrn.,  also  estimates,  reports  etc.,  Ontario  Prov. 
Highways;  1921  (May-Oct.).  chief  of  party. Colonization  Roads  Branch.  Dept.  of  Pub- 
lic Works.  Ont.;  since  graduation  to  date,  structrl.  dftsman.,  Canadian  Bridge  Co., 
Walkerville,   Ont. 

References:  H.  A.  Dixon,  G.  Hogarth,  C.  H.  Fullerton,  A.  E.  West,  C.  R.  Young. 
P.  Gillespie,  J.  H.  Bradley. 

DEPOCAS— JEAN  CHARLES,  of  Montreal,  Que.     Born  at   Montreal.  Que  . 
May  5th,  1898.     Educ,  B.A.,  Laval  Univ.,  '18,  B.A.Sc  Ecole  Polytech.,  '22;  1919-20- 
21,   (summers),  inspecting  engr..  Road  Dept.,  City  of  Montreal;   1922-23.  highway 
engr..  Quebec  Road  Dept  ;  at  present  with  the  Quebec  Development  Co.,  Ltd      - 
Joseph   d'Alma,    Que. 

References:  J.  E.  Blanchard,  J.  A.  Lalonde,  O.  Desjardins,  C.  Milot,  P.  L.  P. 
Lecointe. 

FORD— ROBERT,  of  Temiskaming,  Que.  Born  at  Chatham,  N.B..  Dec  16th. 
1895.  Educ,  B.Sc  (mech.),  McGill  Univ..  '22.  1916-19.  overseas,  C.F.A.:  1919  (sum- 
mer), instr'man.  and  dftsman.,  geological  survey,  Dominion  Govt.;  1920-21  ^summers) 
actuarial  clerk,  Dominion  Govt.;1922  (summer),  Paige  Motor  Car  Co..  Detroit.  Mich.; 
1922  to  date,  constrn.  engr.,  under  W.  L.  Ketchen,  M.E.I.C,  Riordon  Company,  Limited. 
Temiskaming  ,Que. 

References:  W.  I..  Ketchen.'A.  K.  Grimmer.  C.  M.  McKcrgow,  D.  G.  Anglin, 
A.  R.  Roberts. 

GRAY— DONALD,  ERCELDOUNE.  of  Montreal.  Que.  Born  at  Amoy,  China, 
Dec.  29th,  1900.  Educ,  2nd.  yr..  applied  sci.,  McGill  Univ.;  1917-19.  compilation 
of  gun  range  reports,  Vickera  limited,  Ixmdon,  England;  1919-21.  foreman  of  works 
and  asst.  engr..  Public  Works  Dept.,  Govt,  of  Palestine;  1933  i.4  mos  V  genrl.  asst. 
to  supt.  engr.,  on  bldg.  constrn.,  Ix>ckwood  Greene  &  Company  of  Canada,  Limited, 
Montreal,   Que, 

References:  G.  J.  Dodd,  H.  W.  B.  Bwabey,  H.  M.  Lamb,  E  G.  Home.  C.  Batho, 
C.    M.    McKergow. 

PRE  NDERGAST— RALPH  MAI  Ul  AY.  of  463  Sherbrooke  Str..  Peterborough 
Ont.  Born  at  Toronto,  Ont.,  Jan.  ISth,  1889.  Educ  .  B.A.Sc,  Univ.  of  Toronto. 
'21.  1918  (June-Oct.),  hydro-elec.  station  operator,  Orillia  Water  Light  and  Power 
Comma.,  Ont.;  1919  (June-Oct.),  lathe  hand.  Chapman  Ball  Bearings  Co.;  Toronto; 
1920  (June-Oct).  and  1931-23,  meter  inspectr.  H.E.P.C,  of  Ont  ;  1922  to  date. 
testman,   Canadian  General  Electric   Co.,   Peterborough,   Out. 

References:  L.  D.  W.  Magie.  C.  E.  Sisson,  P.  L.  Allison,  B.  L.  Barns,  G.  R.  Lan- 
gley,  V.  S.  Foster. 
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JAMES— HAROLD  H.,  of  191  Vermont  Str.,  Montreal,  Que.  Born  at  Toronto, 
Ont.,  Aug.  3rd,  1889.  1906-09,  engr'g.  appr'tce.,  Canada  Foundry  Co.,  Toronto; 
1909-12,  mech.  drftng.,  General  Electric  Co.,  Schnectady;  1912-14,  structrl.  detailing, 
National  Bridge  Co.,  and  Structural  Steel  Co.,  Montreal;  1915-16,  genrl.  plant  engr'g., 
N.S.  Steel  and  Coal  Co.,  New  Glasgow,  N.S.;  1916  to  date,  engr'g.  dftsman.,  office  of 
maintenance  engr.,  Montreal  Locomotive  Works,  Montreal,  Que. 

References:  C.  A.  Mullen,  F.  J.  Di  Benga,  A.  F.  Hanly,  J.  M.  Robertson,  S.  D. 
MacNab. 


KNAPP— EDWARD  WINSLOW,  of  107,  Hutchison  Str.,  Montreal,  Que. 
Born  at  Sackville,  N.B.,  Oct.  31st,  1894.  Educ,  McGill  Univ.  (graduating  this  year); 
1920,  surveying  during  summer. 


References:  L.  A.  Herdt,  C. 
Brown. 


V.  Christie,  C.  M.  MeKergow,  A.  R.  Roberts,  E. 


McDIARMID— FERGUS  ARCHIE,  of  Ottawa,  Ont.  Born  at  Fingal,  Ont., 
Mar.  29th,  1880.  Educ,  B.A.,  Univ.  of  Toronto,  '02;  1902,  astronomical  computer, 
staff  chief  astronomer,  Dept.  of  Interior;  1905,  promoted  to  observer,  and  1908  to 
asst.  astronomer;  1905-13,  chg.  field  observations,  Dominion  Observatory;  1906-07, 
chg.  of  party  observing  at  141st  meridian  Yukon-Alaska  Boundary;  1914-16,  gravity 
campaign  establishing  42  stations  across  Canada;  1917  to  date,  supervisor  of  Stand- 
ards, standardization  invar  base  line  tapes,  measurement  of  base  lines  and  geodetic 
astronomy,  Geodetic  Survey  of  Canada,  Dept.  of  the  Interior,  Ottawa,  Ont. 

References:  J.  J.  McArthur,  N.  J.  Ogilvie,  J.  L.  Rannie,  J.  D.  Craig,  J.  B.  Challies, 
H.  L.  Seymour. 

MERTON— HAROLD  A  ,  of  London,  Ont.  Born  at  London,  Ont.,  Mar.  27th, 
1900.  Educ,  evening  classes,  London  Tech.  Sch.;  1916-19,  dftsman.  appr'tce.,  Yeates 
Machinery  Coy.;  1920,  dftsman..  Whitehead  &  Kales  Iron  Works,  Detroit;  1921,  dfts- 
man., and  to  date,  instr'man.  and  asst.  to  engr.,  London  and  Port  Stanley  Rly.,  London, 
Ont. 

References:  H.  B.  R.  Craig,  H.  L.  Bucke,  E.  V.  Buchanan,  F.  W.  Farncomb, 
H.   A.   Brazier. 

MORRISON— DAVID  MONTROSE,  of  London,  Ont.  Born  at  Owen  Sound, 
Ont.,  Sept.  5th,  1885.  1903-04,  chainman  and  topogr.,  land  survey;  1905-07,  chain- 
man  and  rodman.  rly.  survey  and  constrn.;  1908-11,  dftsman.  and  instr'man.,  rly.  con- 
struction, dist.  "F",  div.  3  and  4,  1912,  res.  engr.,  div.  3,  and  1913,  in  chg.  final  track 
work  on  same,  Nat.  Transc.  Rly.;  1914-15,  in  chg.  re-constrn.,  and  electrification,  and 
1916  to  date,  engr.  in  chg.  design  and  constrn.,  terminals,  grading,  tracklaying  etc., 
London  and  Port  Stanley  Rly.,  London,  Ont. 

References:  H.  B.  R.  Craig,  H.  L.  Bucke,  E.  V.  Buchanan,  J.  A.  Bell,  F.  A.  Bell, 
W.  P.  Wilgar,  H.  A.  Brazier,  F.  W.  Farncomb. 

MUMMERY— CHARLES  RUTHERFORD,  of  413  Langside  Str.,  Winnipeg, 
Man.  Born  at  Hamilton,  Ont.,  Jan.  14th,  1901.  Educ,  B.A.Sc.,  Univ.  of  Toronto, 
]22.  1920  and  1921,  (vacations),  employed  as  millwright;  at  present,  demonstrator 
in  elec'l.  and  mech'l.,  laboratories,  Univ.  of  Manitoba,  Winnipeg,  Man. 

References:  J.  N.  Finlayson,  R.  W.  Angus,  C.  R.  Young,  E.  P.  Fetherstonhaugh, 
N.  M.  Hall,  R.  W.  Moffatt. 

POUNDER— JOHN  ALLAN,  of  Ottawa,  Ont.  Born  at  Co.  of  Renfrew,  Ont., 
May  13th,  1892.  Educ,  B.A.,  Univ.  of  Toronto,  '12.  D.L.S.;  1909-12,  articled  pu- 
pil toD.L.S.,  on  surveys  of  Internat.  Boundary  Commn.;  1912-15  (Winter  seasons), 
engag'd,  on  computations  of  triangulation  and  prerise  traverses,  etc.;  1913-15,  (field 
masons),  in  chg.  parties,  triangulation  and  base  line  work,  etc.,  also  1919,  Internat. 
Boundary  Commn.;  1920,  Canadian  attache  with  U.S.  Boundary  survey  party  on 
Unuk  River,  Alaska,  and  1921,  in  similar  capacity  on  St.  Croix  River;  1921,  ch.  of  party, 
making  topoe'l.  map  of  position  of  Campbell's  Island;  1922  (summer),  ch.of  party  on 
survey  of  S.  W.  branch  of  St.  John  River;  1922  (Fall),  ch.  of  party,  making  topogr. 
map  of  St.  Andrews,  N.B.,  and  vicinity;  1919-22  incl.  (winters),  adjustment  of  precise 
and  other  traverses  to  fit  control  geodetic  positions;  at  present,  engr.  on  staff,  Internat. 
Boundary  Commn.,  Ottawa,  Ont. 

References:  J.  J.  McArthur,  J.  D.  Craig,  N.  J.  Ogilvie,  W.  M.  Tobey,  J.  L.  Rannie. 

KOBB— ROLAND    WiM  WORTH   TUPPER.   of   Montreal,   Que.     Born   at 

Amherst,  N.S.,  May  29th.  lsK.'j.     Educ,  McGill  Univ.,  1905-06;  appr'tce.,  machine 

shop  and  testing  dept.,  Robb  Engineering  Works,  Ltd.,  Amherst;  2  yrs.  constrn.  work. 

ower  plant,  and  testing,  design'g.  power  plants;  15  yrs.  in  dig.  various 

branches,  Robb  Engineering   Works,  Ltd.,  design'g.,  supervising,  testing  steam  power 

ts  and  heating  instating.,  Toronto  Elec.  Co.,  Ltd. .Canadian  Copper  Co.,  Copper 
Cliff,  Ont  ,  T.  Baton  Co.,  Winnipeg,  C.P  R.  Co.,  Fort  William,  Ont.,  Calgary  Water 
Power  (V..,  Alta  .  Town  of  Moose  Jaw.  Sask.,  Town  of  Cardston,  Alta.;  at  pre* 
district  mgr.,  for  Prov.  of  Quebec.  Robb  Engineering   Works,  Ltd.,  Montreal,  Que 

References:  V.  B  Browne,  (;.  i;  New  ill,  I)  W  Robb,  H.  II.  Vaughan,  E.  A.  Ryan, 
F.  A.  Combe,  G.  II.  Duggan. 

ROBERTSON  RANDAL  KILLALY,  of  Cookeville,  Ont  Born  at  Dickinson's 
Landing,  Ont..  July  l»;th,  1892.  Educ  .  B  8c  .  Mo<  oil  I  „iv  .  'II.  KM  t  .  Kingston, 
1909-12.  1910,  instr'man  ,  and  chainman,  O.L.8.  work  with  I  well  ,\  McKay,  Hamil- 
ton, Ont  :  1913  (4  mos.),  levelman,  I  Dept.;  1914,  (8  mi 

<  lupinan  and  I'ow.  r  of  Toronto,  stationed  ••■'  London,  '  int  . tin  ; 

1915-18,  with  infantry,  an.l   1'U'i  transferred  to  Engrs.,  in   Prance,  rank  ol  ( 
1919  21.  in  eiig  engr'g  dept  .  and  1921  to  date,  works  manager,  (  boksviUe  Shale  Brick 
<  on, jinny  of  Canada,   Ltd  ,  Cooksville,  Ont. 

References-  W.  Chipman,  R  D.  Sutherland,  II.  Dwight,  E.  S,  Malloch, C.  J  Swift 

i      I''      M(  I  .'■■ .  >  ii,     I ,      Brown. 


ROBINSON— CHRISTOPHER  M.,  of  533,  Aylmer  Str.,  Peterborough,  Ont. 
Born  at  Kingston,  Ont.,  Dec.  1st,  1882.  Educ,  Queen's  Univ.,  1st  and  2nd  yr.,  sci., 
in  one  year,  1909-10;  1908-09,  rodman,  and  1909-11,  transitman  and  inspectr.,  C.P.R.; 
1911-12  (9  mos.),  asst.  bridge  engr.,  C.N.R.,  Sudbury;  1912-13,  asst.  bridge  engr  , 
Ontario  Divn.,  C.P.R.;  1913-15,  asst.  res.  engr.,  C.P.R.,  Lake  Superior  Divn.;  Can. 
Engrs.,  France;  1921  (9  mos.),  res.  engr.,  Dominion  Park's  Branch,  Dept.  of  Interior, 
Banff,  Windermere  Highway;  to  date,  in  chg.  constrn..  Port  Hope  —  Peterborough 
Provincial  Highway,  Provincial  Highways  Dept.,  Peterborough,  Ont. 

References:  J.  M.  Wardle,  D.  W.  Bews,  D.  S.  Ellis,  A.  A.  Richardson,  R.  B. 
Rogers,  R.  L.  Dobbin. 

TAYLOR— ALFRED  JAMES  TO  WLE,  of  Toronto,  Ont.  Born  at  Victoria,  B.C. 
Aug.  4th,  1887.  Educ,  4  yrs.  pvte.  tuition;  1906-07,  inspectr.,  mech.  dept.,  Canadian 
General  Electric  Co  ;  1907-08,  asst.  supt.,  Hamilton  Powder  Works;  1908-09,  works 
engr.,  Canadian  Explosives,  Ltd.;  1909-10,  asst.  to  consltg.  engr.,  industrial  power 
plant  design;  1910-11,  asst.  mgr.,  Shaake  Machine  Works;  1911-12,  asst.  mgr.,  H.  W. 
Petrie  &  Co.,  engrs.,  and  machinery  dealers;  1912-14,  Pres.  and  Mng.  Dir.,  Taylor 
&  Young  Ltd., consltg.  and  contr.  engrs.;  1914-22,  Pres.  and  Mng.  Dir.,  Tavlor  Engr'g. 
Co.,  B.C.;  Member  —  A.S.M.E.,  A.I.E.E.,  A.I.M.M.,  C.I. MM.;  to  date.  Pres.  and 
Managing  Director,  Combustion  Engineering  Corporation,  Ltd  ,  Toronto,  Ont. 

References:  J.  T.  Farmer.  A.  G.  Dalzell,  W.  Young,  A.  E.  Foreman,  E.  A.  Cleve- 
land, A.  K.  Robertson,  A.  C.  R.  Yuill. 

TREMPE— J.  C.  LUCIEN,  of  Quebec,  P.Q.  Born  at  Montreal,  Que.,  April 
27th,  1900.  Educ,  B.A.Sc,  and  C.E.,  Ecole  Polytech.,  '22;  1918  (June-Sept.),  elecl. 
repair  work,  Henry  Morgan  Co.;  1919,  (June-Sept),  survey  work  in  connection  with 
location  of  dam  site,  Quebec  Streams  Commn.;  1920  and  21,  (June-Sept. ),  design'g., 
genrl.  drftng.,  and  estimating,  ch.  engrs.  office,  Public  Works  and  Labour 
Dept.;  1922  (May-Nov.),  design'g.,  dftng.,  and  estimating,  and  inspectn.  of  bridges, 
and  to  date,  asst.  mtce.  engr.,  of  highway  bridges.  Public  Works  and  Labour  Dept. 
Quebec,  P.Q. 


References:  I.  E.  Vallee,  J.  G.  O'Donnell, 
E.  T.  Lavigne,  C.  C.  Leluau. 


M.   L.  Guimont,  T.  J.   Lafreni^re, 


VINEBERG— SAMUEL  SULIM,  of  Winnipeg,  Man.  Born  at  Winnipeg.  Jan. 
12th,  1898.  Educ,  B.Sc,  McGill  Univ.,  '21.  5  mos.,  clerk,  Greater  Winnipeg  Water 
District  constrn.;  4  mos.,  rodman,  railway  mtce.,  G.T.P.  Rly.;  4  mos.,  topogr.,  C.P.R., 
prelim,  survey;  5  mos.,  C.N.R.,  prelim,  and  location  survey;  12  mos.  dftsman.,  Win- 
nipeg Hydro-Electric  System,  and  operator  at  Point  du  Bois;  1917(summer),  leveller, 
D.L.S. :  1919-20,  instr'man.,  on  rly.  mtce.,  and  transitman  in  chg.  of  track  centring 
party,  G.T.P.  Rly.;  1921  to  date,  industrial  heating  engr.,  and  staff  engr.,  Winnipeg 
Hydro-Electric  System,  at  present  on  design  or  stand-by  plant  on  City  of  Winnipeg 
Hydro-Electric  System,   Winnipeg,  Man. 

References:  J.  G.  Glassco,  J.  A.  MacGillivray,  E.  V.  Caton,  L.  A.  Herdt,  N.  M. 
Hall. 

FOR  TRANSFER  FROM  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 
OF  MEMBER 

DENNIS— WILLIAM  MELBERN,  of  Ottawa,  Ont.  Born  at  Tvne  Valley, 
P.E.I.,  July  7th,  1885.  Educ,  B.Sc,  McGill  Univ.,  '09,  D.L.S.,  '11;  1909,  asst.  on 
Internat.  Boundary  survey  on  St.  John  River;  1910.  similar  position.  Alaska  Boundary; 
1911-14,  in  chg.  parties  surveying  and  marking  sections  of  boundary  between  B.C. 
and  Alaska;  1915,  chg.  reconnaissance  party,  B.C.  coast;  1916-17,  in  chg.  operations, 
Bay  of  Fundy  and  New  Brunswick  triangulation  nets;  1918-19,  in  chg.  triangulation. 
Geodetic  Survey  of  Canada,  along  B.C.  coast;  1920  to  date,  in  chg.  triangulation  for 
Geodetic  Survey  of  Canada  in  Manitoba.  Saskatchewan  and  Alberta;  geodetic  engr.. 
Geodetic  Survey  of  Canada,  Dept.  of  the  Interior,  Ottawa,  Ont. 

References:  N.  J.  Ogilvie,  W.  H.  Powell,  II.  H.  Shaw,  T.  E.  Price,  J.  L.  Rannie, 
T.  Shanks. 

FORBES-MITCHELL— WILLIAM  JOSEPH,  of  London,  Ont  Born  in 
India,  Nov.  8th,  1884.  Educ,  Civil  and  Mech.  Engr'g.  Cert..  Scottish  Education 
Dept.;  1903-07,  pupilage,  James  Barron,  M.  Inst.  CI',.,  during  which  completed  civil 
and  mech.  engr'g.  course,  Gordon's  Tech.  Coll.,  and  King's  Coll.,  Aberdeen,  Scotland; 
1903-07.  surveying,  planning  and  estimating  on  the  following: —  concrete  and  rock 
excavation,  extens.  work,  Wiek  Harbour  and  Macduff  Harbour,  works,  cement  and 
timber,  Cullen  Harbour,  and  water  and  drainage  works  in  various  parts  of  Scotland; 
1907-14,  asst.  engr.,  supervising  and  design'g.,  Harbour  Works,  Public  Works.  Canada; 
1914-19,  overseas,  Major,  D.S.0. ;  1919  to  date,  senior  asst.  engr.,  Public  Works,  Can- 
ada,   London. 

References:  A.  J.  Stevens,  K.  M.  Cameron,  H.  J.  Lamb,  II.  B.  R.  Craig,  H.  A. 
Brazier. 

CHANT— ALEXANDER  MACDONALD.  of  Ottawa  0n(  Bom  at  Egcrton. 
N.S,.  Dee,  10th,  1882.  Educ.  B.Sc,  Queen's  Univ.,  'US,  HIS;  two  Mai-  constrn 
Work,  Canadian  General  Electric  Co  ;  one  year,  Aluminum  Coy,  ot    \ineriea;  1908-11, 

examiner  of  survey  returns,  Topographical  Surveys  Branch;  1911,  in  chg   observing 

party  Geodetic  Survey;    1916-18,    gauge  examiner.    Imperial    Ministry    of    Munitions. 
19  12   HI,  and   1919  to  date,  in  chg.  laying  out  triangulation  organisation  and  ,lu,<  lion 

of  parties  engag'd.  on  reconnaissance,  tower  bldg.,  and  direction  ent   of 

primary    anil    secondary    triangulation   in    Out 
of  Canada,  Ottawa,  Ont. 

References:  N.  J.  Ogilvie,  W.  M.  Tobey,  J.  1    Rannie,  A    K   Bay,  N.B  MaoRostie, 

C        II        lie, not. 

GRIEVE— JOHN,  of  Montreal,  Que,  Bom  at  Edinburgh,  Scotland,  Nov, 
2ord.    L880       Educ,   llenot    Watt    Coll.   1896-98       1898-03  k    & 

Ritchie,  crane  ami  hydraulic  emus,  Edinburgh     1903-06    dfl  man  I   a 

1  o     I     !     i  i  1 1  i    i  i      engi       Motherwell,  Scotland;  1905  06,  ch   dftsman., 
of  Scotland,  Newton;  1906-09,  dftsman   si  ill  i  ■i"u>  ,„i  ,  Lai 

shire  Steel   Cy,    ltd,    Motherwell     1911   i 

Bridge  Co  ,  Montreal;   lull   to  date,  with   1 'on, ii, ion   Paint    Will.-.    M 
sent   director  and  manage]   of  sales. 

References:  0  R  MacLeod,  J.  A.  Duohastel,  F.  B.  Brown,  F  P.  Shoarwood,  (.  M 
McKergi  Keith 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 


In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  invited.  Information  concerning  the  charge  for  any  specific  service  will 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,       New  York,  N.Y. 


ABRASIVE  WHEELS 
Polishing    Departments.     Polishing    Room    Arrangement,    Bradford    H.    Divine. 
Machy.  (.N.Y.),  vol.  29,  no.  6,  Feb.  1923,  pp.  457-460,  4  figs.     Arrangement 
of  glue  room,  wheel-drying  room  and  wheel  preheater;  general  methods  of  setting 
up  polishing  wheels. 

ACCIDENT  PREVENTION 
Electrical.     Electrical  Hazards  in  Industry,  J.  S.  Pillans.     Elec.  Rev.,  vol.  92,  no. 
2350,  Jan.  19,  1923,  pp.  86-88.     Causes  of  electrical  accidents  and  rules  for  their 
prevention;  deals  with  shock,  burns,  flash  to  eyes,  and  mechanical  dangers. 

ACETYLENE 
Generators.     Safe   Prnctice  in    Handling   Acetylene   Generators.     Power   House, 
vol.  10,  no.  1,  Jan.  5,  1923,  pp.  29-30,  1  fig.     Recharging;  search  for  leaks; 
testing  working  pressure;  proportions  of  hose;  safety  fusible  plugs. 

ACIDS 
Developments  in  Heavy.  Developments  in  Heavv  Acids  and  Alkalis,  P.  Parrish. 
Chem.  Age  (Lond),  vol.  7,  no.  185,  Dec.  30,  1922,  pp.  921-923.  Deals  with  sul- 
phuric, hydrochloric, nitricandphosphorieacids,  andsuperphosphates;  synthesis 
of  ammonia;  ammonia  and  ammonia  compounds;  chlorine,  hypochlorites  and 
bleaching  powder;  soda  and  potash  salts. 

AERONAUTICAL  INSTRUMENTS 

Accelerometer.  The  N.  A.  C.  A.  Three  Component  Accelerometer.  Aerial  Age, 
vol.  16,  no.  2,  Feb.  1923,  pp.  74-75,  7  figs.  Describes  new  instrument  designed 
by  experts  of  Nat.  Advisory  Committee  for  Aeronautics  for  use  in  experimental 
research  on  aircraft  in  free  flieht. 

.Speed  Indicators.     The  Altitude  Effect  on  Air  Speed  Indicators  —  II,  H.  N.  Eaton 
and  W.  A.  MacNair.  Nat.  Advisory  Committee  for  Aeronautics,  Report  no.  156, 
1922,  40  pp.,  19  figs.     Investigation,  in  which  datn  obtained  are  sufficiently 
accurate  and  complete  to  enable  viscosity  correction  to  be  deduced  quan 
tively  for  number  of  air-speed  pressure  nozzles  in  common  use.     Bibliography. 

AERONAUTICS 

Fuel,  Lubricating  and  Cooi.ino  Systems.  Aeronautical  Fuel,  Lubricating,  and 
Cooling  Systems,  John  F.  Hardccker.  Aerial  Age,  vol.  16,  DO  2,  Feb.  1923, 
pp.  60-02  and  90,  4  figs.  Study  of  materials  used,  practical  range  of  sizes 
of  these  materials,  methods  of  construction  and  action  of  service  conditions  upon 
materials. 

AIR  COMPRESSORS 

IIiOH-PRF.ssrnr.  Production  of  Bigh-PreSBUTe  Air  in  Connection  With  Low-Pressure 
Lines  (Erzcugung  von  huchgespannter  Druekluft  im  Anschluss  an  Niederdruck- 
leitungen),  Oilier  Dingier*  poIytechniach<  a  Journal,  vol  337,  no*.  23-24,  Dec. 
2,  1922.  pp.  228-229,  2  figs.  Application  of  compressed  nir  in  mines,  especially 
for  locomotives;  describes  three-stage  air  compressors  built  by  Duisbnrg 

Rotary  Cellular.     The  Rotary  Cellular  Compressor.     Iron  &  Coal  Trades  Rev., 
vol.   105,  no.  2801,  Dec  ,  29.   1922,  p    973,  .'>  figs      Machines  developed  by 
Bernard  Holland  <fe  Co.,  deal  with  smaller  quantities  of  air  at  higher  pressure 
than  is  usually  obtained  with  turbo-compressor. 
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AIR  CONDITIONING 

Humidifier.  Air  Fountain  Humidifiers.  Engineering,  vol.,  115,  no.  2979,  Feb.  2, 
1923,  pp.  141-142,  14  figs,  on  p.  144.  Air-compressing,  cleaning  and  humid- 
ifying apparatus  designed  for  production  of  degree  of  humidity  in  atmosphere 
required  in  textile  mills,  but  which  can  be  used  for  other  purposes. 

Mist-Removal  Plant.  Industrial  Mist  Clearing  Plants,  P.  Martell.  Eng.  Progress, 
vol.  4,  no.  1,  Jan.  1923,  pp.  9-20,  3  figs.  Removal  of  mist  and  vapor  in  in- 
dustrial plants;  scientific  principle  and  methods  of  cleaning  mist;  removing 
mist  from  individual  vessels. 

AIR  LIFTS 
Principle  or  Operation.     Does  the  "Air  Lift"  Push  or  Pull  the  Water,  Frank 
Richards.     Power,  vol.  57,  no.  5,  Jan.  30,  1923,  pp.  177-178,  1  fig.      Explanation 
of  principle  upon  which  air  lift  operates. 

AIR  PUMPS 
Rate  of  Exhaustion  by.  Rate  of  Exhaustion  of  a  Closed  Tank  by  a  Recipro- 
cating Air  Pump,  Edgar  Buckingham.  U.S.  Bur.  of  Standards,  Technologic 
Papers,  vol.  17,  no.  224,  Jan.  4,  1923,  pp.  109-116.  Equation  is  deduced  for 
finding  number  of  strokes  of  reciprocating  air  pump  required  to  exhaust  tank 
of  large  volume  down  tu  any  given  fraction  of  atmospheric  pressure,  assuming 
that  piston  and  valves  are  tight.  Resulting  formula  shows  how  clearance  and 
valve  loading  affect  speed  of  exhaustion  and  final  minimum  attainable  pressure. 

AIRPLANE  ENGINES 

Air-Cooled  Star  Type.  Air-Cooled  Star-Type  Aircraft  Engines  (Luftgekuhlte 
Sternflugmotoren),  Otto  Giinther.  Motorwagen,  vol.  25,  no.  32,  Nov.  20,  1922, 
pp.  608-611,  3  figs.  The  Bristol-Jupiter  and  Armstrong-Siddeley-Jaguar 
engines  are  described  as  examples  of   this  type. 

Fuel,  High-Altitude  Effect  on.  Results  of  Experimental  Flights  at  High  Alti- 
tudes with  Daimter,  Benz,  and  Maybach  Engines  to  Determine  Mixture  Form- 
ation and  Heat  Utilization  of  Fuel,  K.  Kutzbach.  Nat.  Advisory  Committee 
for  Aeronautics,  Tech.  Notes,  no.  125,  Jan.  1923,  11  pp.,  12  figs.  Translated 
from  Technische  Berichte,  vol.  3,  part  1. 

AIRPLANE  PROPELLERS 
Shape.  The  Air  Propeller,  Its  Strength  and  Correct  Shape,  H.  Dietsius.  Nat. 
Advisory  Committee  for  Aeronautics,  Tech.  Notes,  do.  127,  Feb.  1923,  12  pp.. 
Investigation  of  stresses.  Author  states  that  it  is  possible  to  give  propeller 
such  a  shape  that,  under  given  conditions,  viz.,  a  definite  speed  of  recolution 
and  flying  speed,  bending  stresses  in  blades  assume  quite  an  insignificant 
magnitude.     Translated  from  Technische  Berichte,  vol.  3,  part  2. 

AIRPLANES 

Albatros.  The  New  Albatros  Commercial  Airplane  "L  58"  (Das  neue  Albatros- 
Verkehrsflugzeug  "L  58"),  G.  Meyer.  Motorwagen,  vol.  25,  no.  34,  Dec. 
10,  1922.  pp.  648-650,  3  figs.  Built  for  passenger  and  freight  transportation, 
with  seating  capacity  for  six  passengers  in  a  closed  Cabin  and  two  pilots.  Cha- 
racteristics: Engine,  220-hp.  Rolls-Royce;  weight  empty,  1250  kg.,  loaded, 
2130  kg.;  speed,  165  km.  per  hr.;  span,  15.94  m.;  length,  10.874  m.;  height, 
3,826  m. 

Biplane  Theory.  General  Biplane  Theory,  Max  M.  Munk.  Nat.  Advisory.  Com- 
mittee for  Aeronautics,  Report  no.  151,  1922,  47  pp.,  9  figs.  Deals  with  air 
forces  on  biplane  cellule.  1st  part  deals  with  two-dimensional  problem  neglect- 
ing viscosity;  2nd  part,  with  influence  of  lateral  dimensions;  3rd  part  is  intended 
for  practical  use  and  can  be  read  without  knowledge  of  1st  and  2nd  parts. 
Tables  and   diagrams.     Bibliography. 

Curtiss  Oriole.  The  Curtiss  Oriole  for  Aerial  Photography.  Aviation,  vol.  14, 
no.  6,  Feb.  5,  1923,  pp.  154-155,  1  fig.  Details  of  sepcial  airplane  equipped 
for  photography  work  used  by  Fairchild  Aerial  Camera  Corp.  for  pictorial 
and    mapping  purposes. 

Soaring  Principles  Applied  to.  Application  of  Soaring  Machine  Practice  to  Air- 
plane Design,  Benno  R.  Dierfeld.  Automotive  Industries,  vol  48.  no.  7,  Feb. 
15,  1923,  pp.  332-330,  7  tics.  Study  of  gliders  in  recent  trials  indicates  that 
builders  of  propelled  aircraft  may  adapt  some  construction  ideas-  light  sport 
plane  likely  development;  engine  would  carry  plane  to  height  at  which  soaring 
would    be   possible. 

AIRSHIPS 

1 1 1  it.  Design.  Characteristics  of  Streamline  Forms  and  Design  Data  for  Airship 
Hulls,  Thos.  L.  Blakcmore  and  Ollie  L  Lewis  Air  Service  Information  Cir- 
cular, vol.  1,  no.  39,  Nov.  1,  1922,  17  pp.  4  figs  Determination  of  most 
efficient  streamline  form  for  airship  hulls  from  comparative  ^tudy  of  character 
istics;  and  investigation  of  relative  efficiencies  of  all  such  form*  on  which 
data  were  availabale,  based  upon  specifications  and  reports  of  wind  tunnel  tests 
on  models  of  same. 

ALLOYS 

Aluminum.     See  Aluminum  Alloys. 

Bronze.     See  Bronzrs. 

Calite.  Calite  An  Ideal  Alloy  for  Structural  Parts  That  must  Withstand  High 
Heat.  Raw  Material,  vol.  6,  no.  1,  .Ian.  1923,  pp  8  '■'.  2  Ogs.  Advantages 
in  industry  and  wide  range  of  usefulness 

ZincvBasfh  I)iF-('AHTi\,i  \  \e«  Zino  Based  Die  Outing  Alloy,  Charles  Pack. 
Metal  Industry  (N.Y.),  vol.  21,  no.  2,     Feb.  18S  gga     Alloy, 

known  as  ni-chro-zink,  which  is  non-corrosiM    nn.l  dot  s  not  swell  up  or  warp. 
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An  iiimm  Allots 

Ali  mi-.  Thermal  Properties  of  Aluminum-Silicon  KUo  D.  Ed- 

ward  I  vol   28,  no    I,  Jan   24,  1923,  pp.  165-169,  5  to. 

Acei  tion  of  densities  ol  aluminun  ontaining  variable 

amount  -  "f  uUicon;  data  al  various  i itim     up  ii         n  cent.,  and  on 

ii'.  age  and  tendency  to  form  pipe. 

Castings,  i  bi  in  Uuminum  Vlloya  and  Their  Use  in  Castings.  Raw  Material. 
vol.  8,  im    1.  .Ian    1923,  pp   24-34,  1  lis;     Survey  of  various  aluminum  alloys 

with  except I   dlicon  alloys  which  hair  become  commercially  important; 

suggestions  for  turning  out  meritorious  aluminum-alloy  castings. 

ASBESTOS 
Australia.     Asbestos  Miningin  N'.S.W.,  C.  Lonsdale  Smith.     Chcm.  Eng.  &  Min. 
Rev.,  vol.  16,  no.  171,  Dec   6,  1922,  pp.  101-102,  3  figs.     Quarries,  treatment 
plant  and  methods  of  Asbestos  Min.  Co.  of  Australin  Ltd. 

ASH  HANDLING 
Mi  raoDB.  Methods  of  Vsh  Bandling,  John  Hunter  and  Alfred  Cotton.  Mech. 
Eng.,  vol.  45,  no.  2.  Feb.  1923,  pp.  83^1  and  (discussion)  91-92,  24  figs.  Des- 
cribes various,  methods,  dealing  specially  with  stationary  practice.  Methods 
of  removing  ashes  from  boiler  rooms;  design,  construction  and  capacity  of 
hopper  ashpits,  including  doors  and  water  seals;  systems  of  mechanical  convey- 
ance and  elevation,  comprising  ash  cars,  skip  hoists  and  bucket  conveyors; 
fluid  conveyance,  as  represented  by  water  sluicing  and  steam-jet  conveyors; 
particulars  of  ash  bunkers  and  settling  basins.     (Abridged.) 


Lavoie.  New  Canadian  Chassis  Is  Replete  with  Engineering  Interest  Herbert 
Chase.  Automotive  Industries.  v,,l  is.  no  4.  Jan  25,  1023.  pp  177-1M.  11 
figs.  Lavoie  closed  cars  fitted  with  4-wheel  interchangeable  brake*,  live 
front  axle  spindle  and  novel  design  of  steering  gear    4  I  ogine  has  un- 

jacketed  detachable  hi 

Si.  i:\ki  System      The  Development  of  a  Modern  Service-Sy  stem,  Don  T   11 

Soi    Automotivi    Engrs  —  JL,  vol.  12,  no   2.  Feb    1923,  pp    193-204,  10  figs. 
Enumer   i  ■  poor  service,  desi  attitude  toward  service  and 

progress  of  building  up  of  combined  flat-rate  and  piece  work  system. 

AVIATION 

AebiaL  Lighthouses.  Improved  Equipment  for  Night  Flving.  Aviation,  vol. 
14,  no.  5,  Jan.  29,  1923,  pp.  130-131.  1  fig.  Describes  field  limitation  beaeoD 
and  ground  wind  indicator  developed  by  Am.  Gas.  Assumulator  Co.,  showing 
limits  of  field  and  direction  of  wind. 

Landing  Lights  for  Aircraft.  Times  Trade  &  Eng.  Supp  .  vol.  11.  no. 
231,  Dee  0,  1022,  p  305,  1  fig.  New  combined  lighthouse  and  airdrome  land- 
ing light  of  French  design 

Airports.  Airports  in  the  United  States  and  Possessions.  Aviation,  vol.  14.  not?. 
3  and  4,  Jan.  15  and  22.  1023,  pp.  68-72  and  98-103,  5  figs.  How  airport  should 
be  built;  size  and  shape;  character  of  ground.  List  of  permanent  and  tempor- 
ary American  airports 

Gliding.  Engineless  Airplanes  (L'avion  sans  moteur),  Suffrin-Hebert.  Technique 
Moderne.  vol  lo.no.  1,  1923,  pp.  11-16,  7  figs.  General  review  of  developments; 
study  of  air  currents  and  how  to  make  use  of  them. 


AUTOGENOUS  WELDING 
Railway  Snors.     Autogenous  Welding  at  Sacramento  General  Shops  of  the  Southern 
Pacific  Company,  II.  J.  McCracken  and  F.  J.  Hickey.     Am.  Welding  Soc. 
.11  ,  vol.  2,  no.  1,  Jan.  1023,  pp.  10-20,  16  figs.     Notes  on  repairing  boiler  tubes 
boilers,  varied  articles  in  machine  shops,  and  castings  in  steel  foundry 

AUTOMOBILE  ENGINES 

Am  Cooling.  The  Progress  of  Air-Cooling,  Autocar,  vol.  50,  no.  1422,  Jan.  19,  1923, 
pp.  94-96,  4  figs.  Success  of  two-cylinder-engined  cars,  and  possibility  of  adopt- 
ion of  air  cooling  on  four-cylindered  power  units;  criticisms  of  air  cooling; 
comparison  of  air-cooled  twin  with  water-cooled  four. 

Bi-fdel  Use  in.  Alcohol  as  a  Fuel.  Autocar,  vol.  49,  no.  1419,  Dec.  29,  1922,  pp. 
1310-1311,  2  figs.  Process  of  utilization  of  bi-fuels  scheme,  which  makes  pos- 
sible use  of  two  different  types  of  fuel,  petrol  and  alcohol,  in  same  engine. 

Two-Cycle.  New  Two-Cycle  Engine  for  Vehicles,  H.  Heller.  Eng.  Process,  vol. 
4,  no.  2,  Feb.  1923,  pp.  33-34,  5  figs.  Difficulties  of  two-cycle  design;  new- 
engine  invented  by  J.  Lorbaeh  works  without  valves,  only  with  slots. 

Valve  Guides.  Improvements  in  Valve  Gear.  Autocar,  vol.  50,  no.  1422,  Jan.  19, 
1923,  p.  84,  2  figs.  Describes  Smith  floating  valve  guide,  which  ensures  accurate 
seating  of  poppet  valve,  and  Akehurst  valve  mechanism. 

Waukesha.  Unusual  Fuel  Economy  a  Feature  of  New  Waukesha  Engine.  Com- 
mercial Vehicle,  vol.  27,  no.  11,  Jan.  1,  1923,  pp.  21-23,  5  figs.  Describes 
new  commercial  vehicle  engine,  4  by  5>4  in.;  efficiency  of  more  than  110  ton- 
miles  to  gallon;  increased  compression  ratio  factor  in  operating  efficiency  of 
new  model. 

See  also  Ignition. 

AUTOMOBILE  FUELS 

Carburation.  A  New  System  of  Carburation,  G.  Keith  and  W.  A.  Whatmough. 
Automobile  Engr.,  vol.  13,  no.  173,  Feb.  1923,  pp.  55-59,  14figs.  System  described 
is  development  of  system  of  quality  control  of  combustible  mixtures  of  gas  and 
air  which  has  been  successfully  applied  in  gas-furnace  practice  since  1915;  appli- 
cation of  principles  to  fuel  supply  of  internal-combustion  engines.  Paper  read 
before  Instn.     Automobile  Engrs. 

Cfiabcoai.  Producer  Gas.  Hungary  L'ses  Charcoal  Producer  Gas  as  Truck  Fuel, 
J.  E.  Kirchner.  Automotive  Industries,  vol.  48,  no.  6,  Feb.  8,  1923,  pp.  283- 
284,  4  figs.  Fiat  trucks  in  service  by  Hungarian  state  railroads  equipped  with 
gas  producers,  located  at  side  of  driver's  seat;  cost  of  operation  with  charcoal 
is  16  per  cent  of  that  with  gasoline. 
See  also   Gasoline. 

Brakes.  Automobile  Braking  (Le  freinage  des  automobiles),  E.  Weiss.  Nature, 
no.  2540,  Dec.  9,  1922,  pp.  369-372,  8  figs.  Discusses  differential,  servo,  hy- 
draulic, pneumatic,  etc.,  brakes,  placed  on  rear  or  front  axles,  and  their  control. 

Braking.  Distances  Required  for  Stopping,  P.  M.  Heldt.  Automotive  Industries, 
vol.  48,  no.  6,  Feb.  8,  1923,  pp.  280-281,  1  fig.  Application  of  brakes  pro- 
duces effect  of  transferring  weight  from  rear  to  front  wheels;  stopping  time  less 
with  four-wheel  type:  effect  of  air  resistance. 

CitroEn  Caterpillar.  The  Sahara  Conquered  by  Car.  Autocar,  vol.  50,  no 
1421,  Jan.  12,  1923,  pp  58-60,  8  figs.  Describes  Citroen  cars,  equipped  with 
Kegresse-Hinstin  systems  of  flexible  rubber  and  canvas  creeper  truck,  which 
have  crossed  the  Sahara,  from  Touggourt  to  Timbuctoo,  in  twenty-two  days; 
special  cooling  arrangements;  six-speed  arrangement.  See  also  articles  in 
Autocar,  vol.  50,  no.  1422,  Jan.  19,  1922,  pp.  102-103,  3  figs.,  describing  perform- 
ance. 

Design.  Relative  Movements  Between  Axle  and  Frame,  F.  A.  Stepney.  Automobile 
Engr.,  vol.  18,  no.  172,  Jan.  1923,  pp.  9-10,  4  figs.  Location  of  brake,  steering, 
and  similar  connections.  Discusses  design  of  axle  and  chassis  so  as  to  have 
least   possible   endwise   movement 

Developments.  Passenger-Car  Developments  and  Prophecies,  F.  E.  Watts.  Soc. 
Automotive  Engrs—  Jl„  vol.  12,  no.  2,  Feb.  1923,  pp.  177-178.  Review 
of  important  developments,  most  important  of  which  is  said  to  be  adaptation 
of  closed  body  to  cheap  quantity  production. 
Differential  Casings.  Machining  Differential  Housings  on  a  Production  Bai., 
H.  A.  Loudon  and  11  S  Heal.  Automotive  Industries  vol.,  48,  no.  5,  Feb  1, 
1923,  pp.  234-237,   10  figs.     Outlines  practical  methods 

FuEL-CoNSUMinov  INDICATORS.  Fuel  Consumption  Indicators.  Autocar,  vol. 
50,  no.  1420,  Jan.  15,  1923,  pp.  21-23,  5  figs.  Instruments  which  show  at 
glance  fuel  consumption  in  miles  per  gallon  at  any  instant;  various  methods 
suggested  for  attaining  desired   result. 

Headlights.  British  Encourage  Development  of  Non-Glare  Headlamps,  M.  W. 
Bourdon.  Automotive  Industries,  vol  48.  no.  7,  Feb.  15,  1923,  pp.  329-330, 
2  figs.  "Moonbeam"  lamp  with  ellipsoidal  reflector,  narrow  opaque  shield 
in  looal  plane  .■  1 1 u  1  lens  with  vertical  corrugations  on  its  rearward  surface  wins 
medal  of  Roy.  Automobile  Club  of  Great  Britain. 

Moonbeam  Non-Dazzle  Headlamps,  Auto-Motor  .11.,  vol.  28,  no.  2,  Jan. 
11,  1923,  pp.  33,  2  figs.  Optical  principle  used  to  control  objectionable  glare; 
system  comprises  reflector  of  special  shape,  projecting  lens  and  cross-bar  or  di- 
aphragm. 
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BALANCING   MACHINES 

Rotating  Parts.  Balancing  Rotating  Parts  While  Running  at  Regular  Speed  (Dis- 
positif  permettant  lY'quilibrage  des  pieces  tournantes  "en  cours  de  rotation  k 
leur  vitesse  de  regime"),  Jacques  Roquet.  Revue  Generate  de  I'Electricite, 
vol.  12,  no.  20,  Dec.  30,  1922,  pp.  1013-1016,  8  figs.  Deals  especially  with 
balancing  of  rotors  of  turbo-generators,  and  describes  apparatus  consisting 
of  two  balancing  disks  placed  at  each  end. 

Static-Dynamic.  The  Olsen-Carven  Static-Dynamic  Balancing  Machine,  C. 
Norman  Fletcher.     Machy.  (Lond.),  vol.  21,  no.  539,  Jan.  25.  1923.  pp.  513-516, 

9  figs.     Designed  so  that  by  simple  manipulation,  static  unbalance  of  a  body 
can  be  ascertained. 

Technology.  The  Present  Status  of  Balancing  Technology  (Der  heutige  Stand  der 
Auswuchtteehnik),  Ernst  Lehr.  Maschinenbau,  vol.  2.  nos.  5-6.  Dec.  16,  1922, 
pp.  G62-G69,  15  figs.  Presentation  of  methods  on  an  exact  scientific  basis. 
The  Lawaczeck-Heymann  system  of  balancing  machines. 

BEARINGS 

Lubrication.  Reducing  Lubrication  Costs.  H.  M.  Robinson.  Elec.  Ry..  JL,  vol. 
61,  no.  3,  Jan.  20,  1923,  pp.  119-122,  8  figs.  Methods  of  lubrication  and 
amount  of  lubricant  used  on  various  types  of  motor  and  journal  bearings  on 
rolling  stock  of  Northern  Texas  Traction  Co.  and  Tarrant  County  Traction 
Co.,  Fort  Worth,  Tex. 

BEARINGS,  BALL 

Economy  of.     Ball  Bearing  Installation  Nets  509J-  on  Investment,  Chester  A.  Gauss. 

Belting,  vol.  22.  no.  1,  Jan.  1923,  pp.  26,  28.  30  and  32,  9  figs.     Economics  which 

can  be  effected   through   change  over  to  ball-bearing  line   shaft  equipment. 

Describes  equipment  of  Hubbard  Milling  Co.,  Mankato,  Minn.,  and  savings 

effected. 
Roller  and.     Experience  With  Ball  and  Roller  Bearings  in  Railway  Rolling  Stock 

(Erf&renheter    rorande  kul-och  rullaper  i  jarnvagsmatriel),  Arvid  Palmgren. 

Tecknish  Tidskrift,  vol.  53.  no.  3,  Jan.  20,  1923.  pp.  (Mekanik  Section)  1-6. 

10  figs.     Behavior  of  ball  and  roller  bearings  and  results  of  comparative  tests. 

The  Elimination  of  Power  Losses  and  Other  Sources  of  Waste  in  Mines 
by  the  Use  of  Ball-  and  Roller-Bearings,  Kenelm  C.  Appleyard  and  A.  W. 
MaCaulay.  Instn.  Min.  Engrs. — Trans.,  vol.  64.  part  4.  Jan.  1923,  pp.  154- 
170  and  (discussiun)  170-172,  8  figs.     Account  of  tests  showing  power  saving. 

BEARINGS.  ROLLER 

Railway  Vehicles.  Roller  Bearings  for  Railway  Vehicles.  Ry.  Engr.,  vol.  44, 
no.  516,  yan.  1923,  pp.  10-11,  4  figs.  Recent  developments  on  New  \ork  Central 
lines. 

Street  Cars.  Tests  of  London  Country  Council  Car  Fitted  With  Roller  Bearings. 
Tramway  &  Ry.  World,  vol.  53,  no.  3,  Jan.  18.  1923.  pp.  25-27.  6  figs.  Descri- 
bes comparative  tests  carried  out  by  Nat.  Physical  Laboratory  with  car  before 
and  after  replacement  of  plain  bearings  of  motors  and  axles  by  Hoffmann  roller 
bearings,  and  results  obtained. 

BELT  DRIVE 

Calculations.  Transmission  Belt  Operation  (Le  Ometionnement  des  transmissions 
par  courroies),  Mftallurgic.  vol.  54,  no.  51.  Dec.  21.  1922  and  vol.  55,  no.  2, 
Jan.  11,  1923,  pp.  1907-1908  and  53-54.  Belt  calculations;  measuring  coefficient 
of  friction  and  belt  efficiency;  theory  of  functioning  of  belts,  based  on  formula 
by    Rankine. 

Standardization.  DuPont  Method  of  Analysing  and  Standardizing  Belt  Drives, 
William  Staniar.  Belting,  vol.  21.  no  6,  Dec  1922.  pp.  25-28,  2  figs.  How 
this  organization  determined  by  actual  tests  proper  belts  to  use  and  what  it  saved 
by  doing  so. 

BELTING 

Leather.  Relatiun  of  Leather  Belting  to  Economical  Power  Transmissiun,  Claude 
O.  Strectcr.  Agricultural  Eng.,  vol.  3,  no  12.  Dec  1922.  pp.  199-200.  Results 
of  tests  show  superiority  of  leather  belting. 

BLAST-FURNACE  GAS 

Cleaning  The  Trend  in  Blast  Furnace  ( Jas  Cleaning.  Fred  E.  Kling.  Blast  Furnace 
and  Steel  riant,  vol  11, no.  1,  Jan.  1923, pp. 44-46, 2 figs.  Controversy  between 
"wet  cold"  and  "dry  cold"  still  waging;  comparison  between  American  and 
foreign  equipment  and 


B]  \ST  FURNACES 
New  Blast   Furnace  at  Clarence  Ironworks.  Iron  and  Coal  Trades  Rev., 


vol.  100.  in  i   2865,  Jan   26,  1923,  pp    Ill-lit.  B  tigs.     Details  of  furnace  built 
by  head,  Y\  rightson  &  Co.,  Ltd.;  height  is  S.">  ft.;  hearth,  12  ft.  6  in.  in  diam. 
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BLASTING 
Coal  Mines.     Recent  Advances  in  Blasting  N.  S.  Greensfelder.     Coal  Industry, 
vol.  6,  no.  1,  Jan.   1923,  pp.  52-54.     Discusses  different  types  of  permissible 
explosives  and  their  safety  features;  electric  shot  firing  said  to  be  is  preferable  in 
all  cases  and  should  be  used;  systems  of  shot  firing  described. 

BOILER  EXPLOSIONS 
Marine.     Vertical  Type  Boiler  Explodes  on  a  British  Ship.     Boiler  Maker,  vol.  23, 
bo.  1,  Jan.  1923,  pp.  8-9,  1  fig.     Details  of  Board  of  Trade  Investigation  with 
conclusions. 

BOILER  FEEDWATER 

De-gabsino.  Kestner  Svstem  for  the  De-gassing  of  Boiler  Feed  Water.  Iron  and 
Coal  Trades  Rev.^  vol.  106,  no.  2864,  Jan.  19,  1923,  pp.  84-85,  3  figs.  De- 
scribes apparatus  and   application  of  system. 

Heating.  Feed  Heating  or  High  Thermal  Efficiency,  Linn  Helander.  Mech. 
Eng.,  vol.  45,  no.  2,  Feb.  1923,  pp.  105-109,  11  figs.  Economics  of  25-000-kw. 
power  stations  using  single-  and  multiple-stape  condenser  heaters,  with  and 
without  economizers,  determined  for  purpose  of  demonstrating  effect  of  varying 
fcedwater   temperature.     (Abridged.) 

Feed-Water  Heaters,  Water  Softeners  and  Purifying  Systems.  Southern 
Engr.,  vol.  38,  no.  5,  Jan.  1923,  pp.  77-86,  18  figs.  Advantages  of  heating  water 
before  delivering  to  furnace;  methods  of  heating  boiler  feed  water;  insulating 
feedwater  heater;  economizers;  mechanical,  thermal,  and  chemical  treatment 
of  feedwater;  types  of  purifiers. 

Treatment.  Determination  of  Hardness  of  Water  (Die  Hartebestimmungen  in  tech- 
nischen  Wassern),  Franz  Kanhauser.  Chemiker-Zeitung,  vol.  47,  no.  8, 
Jan.  18,  1923,  pp.  57-59.  Reviews  processes  for  treating  boiler  feedwater  and 
shows  most  appropriate  method  for  a  given  water. 

BOILER  FURNACES 
Draft,  Mechanical.     Mechanical  Draft.     Southern  Engr.,  vol.  38,  no.  5,  Jan.  1923, 
pp.  72-76,  15  figs.     Advantages;  discusses  induced  and  forced  draft. 

BOILER  OPERATION 

Efficiency  Calculation.  Special  Slide  Rule  Designed  to  Calculate  Boiler  Efficien- 
cy, C.  H.  S.  Tupholme.  Power  Plant  Eng.,  vol.  27,  no.  3,  Feb.  1,  1923,  pp. 
165-166,  2  figs.  Calculator  brought  out  by  British  firm  consists  of  two  slide 
rules  working  in  usual  direction  and  fitted  into  one  frame. 

Factors  Determining.  Determining  Boiler  Operating  Factors,  D.  C.  Hess.  Blast 
Furnace  and  Steel  Plant,  vol.  ll.no.  2,  Feb.  192.3,  pp.  169-172,  6  figs.  Methods 
used  to  determine  essential  factors  for  economical  operation  of  boiler  rooms; 
results  of  tests;  method  of  calculating  combined  efficiency  of  furnace  and 
grate;  operating  charts. 

Fcrnace  Firing.  Determining  Boiler  Operating  Factors,  D.  C.  Hess.  Am.  Gas 
Jl.,  vol.  117,  no.  29,  Dec.  16,  1922,  pp.  079-683,  8  figs.  Data  produced  by  series 
of  tests.  Heat-balance  calculations;  cost  of  steam  curves;  factors  for  firing 
furnaces. 

BOILER  PLANTS 

Oil-Burning.  Where  Steam  Gets  83.1  Per  Cent  of  Heat  in  Fuel,  G.  Milton  Levy. 
Power  Plant  Eng.,  vol.  27,  no.  3,  Feb.  1,  1923,  pp.  157-161,  7  figs.  Plant 
of  Atlantic  Refining  Co.  equipped  to  burn  oil,  coal  or  gas;  instruments  permit 
weekly  calculation  of  heat  balance. 

Wood-Refuse-Burning.  Wood  Refuse  Power  Plant.  Engineering,  vol  115,  no. 
2977,  Jan.  19,  1923,  pp.  69-71,  5  figs.  New  installation  built  by  Horace  Boot 
and  Partners,  London,  for  timber  mills,  uses  as  its  sole  fuel  sawdust  and  wood 
obtained  from  works. 

BOILER  PLATE 
Investigations.  Report  on  Investigations  of  Boiler  Plate  at  the  Material  Testing 
Institute  (Mitteilung  aus  der  Materialprijfungsanstalt  an  dor  Teehnischen 
Hochschule  Stuttgart),  H.  Baumann.  Zeit.  des  Baverischen  Revisions-Vereins, 
vol.  26,  no.  24,  Dec.  31,  1922,  pp.  191-1 194,  4  figs.  Account  of  work  extending 
over  a  number  of  years.  Address  before  Federation  German  Boiler  Inspection 
Societies  at  Stuttgart. 

BOILER  ROOMS 
Piping.     Boiler-Room  Piping.     Southern  Engr.,  vol.  38,  no.  5,  Jan.  1923,  pp.  93-99, 
10  figs.     Details  of  design,  laying,  and  size;  tables  giving  sizes  of  standard, 
extra-strong,  aDd  double-strong  pipe,  respectively. 

BOILER  TUBES 
Soot  Blowers.     Boiler  Efficiency  and  Spot   Removal.     Eng.  Rev.,  vol.  36,  no.  5, 
Nov.  1922,  pp.  140-142,  4  figs.     Description  of  modern  equipment  for  removal 
of  soot  from  tubes  of  marine  and  land  boilers  by  means  of  steam  jet. 

BOILERS 

Care  and  Management.  Care  and  Management  of  Steam  Boilers.  Southern 
Engr..  vol  38,  no.  5,  Jan.  1923,  pp.  5-11,  16  figs.  Selection  of  boiler  room  per- 
sonnel; discusses  ascertaining  and  maintaining  water  level,  Btarting  fires  and 
raising  steam,  feeding  anil  heating  feedwater,  pressure  indicating  and  regulating 
devices,  how  to  proceed  in  emergencies,  soot  removal,  firing  methods,  stokers, 
coal  and  ash  handling,  etc 

Ice  Plants.  Steam  Boilers  and  Accessories  for  Ice  Making  Plants,  W.  D.  Dunbar. 
lee  and  Refrigeration,  vol.  63,  no.  6,  Dec.  1922,  pp.  337-339.  Discusses  furna- 
ces, stokers,  baffling  of  boilers,  draft,  etc.,  from  standpoint  of  economical 
generation  of  power.  (Abstract).  Paper  read  before  Nat.  Assn.  Practical 
Itefrig.    Engrs. 

Rating.  Capacity,  Methods  of  Rating  and  Horsepower  of  Boiier.  Southern  Engr., 
vol.  38,  no.  5,  Jan.  1923,  pp.  66-71,  1  fig.  Details  <if  economical  operation 
Relation  of  boiler  horsepower  to  engine  horsepower;  depreciation  and  obsoles- 
cence; evaporation. 

Setting.  Ifoilcr  Setting  Southern  Engr.,  vol.  38,  no.  ■">.  Inn  1923,  pp.  33-40,  10 
figs.  Describes  sittings  required  for  different-type  boilers;  construction 
of  boiler  settings;  tables  giving  measurements  for  setting  different-type  boilers; 
characteristics    of    firebrick. 

Types.  Internally  and  Externally  Tired  Boilers.  Southern  Engr  ,  vol.  38,  no.  5, 
Jan.  1923,  pp.  27-32,  11  figs.  Describes  the  various  types  of  vertical  boilers, 
and  the  uniflow  boiler  Specifications  for  vertical  boilers  of  100  and  125  lb. 
pressure,  vertical  boiler  with  submerged  tubes,  and  portable  boiler;  tables 
giving  dimensions  of  Manning  and  firebox  hinting  boil  own  rating 

of  uniflow  boilers,  and  general  proportions  of  continental  boiler  ranging  from 
60  to  300  hp. 

W atm-Tube.     See  Boileri,    Water-Tube. 
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BOILERS,  WATER-TUBE 

Large-Capacity.  Large  Capacity  Water-Tube  Boilers.  Southern  Engr.,  vol. 
38,  no.  5,  Jan.  1923,  pp.  1-4,  11  figs.     Describes  installation  of  various  plants. 

Types.  Water-Tube  Boilers.  Southern  Engr.,  vol.  38,  no.  5,  Jan.  1923,  pp.  41-59, 
41  figs.  Describes  Babcock  &  Wilcox,  Bieglow-Hornsby,  Bonar,  Casey- 
Hedges,  Edge  Moor,  Erie  City,  Franklin,  Heine,  Keeler,  Ladd,  Morrison,  O' 
Brien,  Geary,  Root,  Rust,  Stirling,  Union,  Voght,  Walsh  &  Weidner,  Worth- 
ington,  Page,  Murray,  Springfield,  Bass,  Davis,  and  Wicks  water-tube  boilers, 
and  Hawkes  and  Koschell  combination  fire-  and  water-tube  boilers. 

BONUS  SYSTEMS 
Foremen.     Some  Details  in  the  Application  of  a  Bonus  on  Operation  and  Main- 
tenance, A.  A.  Frank.     Indus.  Engr.,  vol.  81,  no.  1,  Jan.  1923,  pp.  4-10  and 
67,  12  figs.     Plan  whereby  foremen  are  rewarded  according  to  economies  they 
can  show  in  maintenance  and  power  costs. 

BRAKES 
Westinghouse.  The  Westinghouse  Pressure  Brake.  Autocar,  vol.  49,  no.  1418, 
Dec.  22,  1922,  pp.  1281-1282,  4  figs.  Device  which  applies  brake  shoes  by  means 
of  gas  pressure  and  ensures  perfect  compensation;  made  primarily  for  lorries 
and  such  heavy  vehicles,  but  applicable  to  touring  car  and  particularly  where 
four-wheel  brakes  are  standard. 

BRICK 

Synthetic.  What  About  Synthetic  Brick  and  Tile?  Brick  and  Clay  Rec,  vol.  62, 
no.  2,  Jan.  9,  1922,  pp.  118-119  and  151,  8  figs.  Ignorance  on  part  of  public 
of  vast  difference  of  quality  enabled  over  800,000,000  cement  brick  and  tile  to 
be  produced;  some  brick  sold  as  high  as  $3.5  per  M.  Says  public  should  be  told 
of  dangers  in  using  synthetic  brick.  How  concrete,  cement,  and  face  bricks 
are  made. 

BRIDGE  DESIGN 
Girder.     Girder  Bridge  Design,  T.  C.  Hood.     Engineer,  vol.  135,  no.  3501,  Feb.  2, 
1923,  pp.  124-125.     Calculation  of  stresses;  impact  stresses. 

BRIDGES 
Wind  Pressure.  Wind  Pressures  and  Stresses  Caused  by  the  Wind  on  Bridges, 
Douglas  H.  Remfry.  Engineering,  vol.  115,  no.  2979,  Feb.  2,  1923,  pp.  152. 
Deals  with  maximum  mean  velocities;  wind  velocities  in  India;  dynamic  incre- 
ment due  to  dust;  size  of  structure  as  affecting  wind  pressure;  effect  of  shape. 
(Abstract.)     Paper  read  before  Instn.  Civ.  Engrs. 

BRIDGES,  CONCRETE 

Arch.  Design  of  400-ft.  Concrete  Arch  of  the  Cappelen  Memorial  Bridge.  Eng. 
News-Rec,  vol.  90,  no.  4,  Jan.  25,  1923,  pp.  148-152,  6  figs.  400-ft.  concrete  arch 
largest  ever  built;  span  required  to  provide  navigation  water  and  clear  old  brid- 
ge; thrust  partly  balanced  by  199-ft.  side  spans. 

BRIDGES,  HIGHWAY 

Concrete.  Reinforced  Concrete  Bridge  at  Brantford,  Frank  P.  Adams.  Can.  Engr., 
vol.  44,  no.  5,  Jan.  30,  1923,  pp.  179-180,  4  figs.  Arch  highway  bridge  at  Ont- 
ario, 60  ft.  span  and  48  ft.  wide;  details  of  reinforcement  for  arch  ring;  arrange- 
ment of  form-work  for  concrete;  particular  attention  paid  to  construction  of 
parapet  wall. 

Tests  of  Knees  for  Continuous  Frame  Concrete  Bridges,  Arthur  G. 
Hayden.  Eng.  News-Rec,  vol.  90,  no.  3,  Jan.  18,  1923,  pp.  108-110,  8  figs. 
Results  of  tests  conducted  in  laboratory  of  Columbia  University  show  effi- 
ciency of  details  of  specially  designed  highway  bridges  used  on  Bronx  Parkway 
roads. 

Steel-and-Concrete.  1750  ft.  Bridge  Across  the  Ottawa  River.  Contract  Rec. 
vol.  37,  no.  4,  Jan.  24,  1923,  pp.  68-70,  6  figs.  Deck  plate  girder-type  of  struct- 
ure to  be  erected  from  Perrot  to  Dorion,  near  Montreal;  concrete  arch  bridge 
was  alternative  design. 

BRIDGE,  SUSPENSIONS 
Design.  Large  Modern  Suspension  Bridges  (Note  sur  les  conditions  d'etablissement 
des  grands  ponts  suspendus  modernes),  T.  Godard.  Annales  des  Ponts  et 
Chaussees,  vol.  2,  no.  5,  Sept. -(let  1922,  pp.  101-131,  8  figs.  Compares  princi- 
ples and  design  of  America n  and  I  reneh  bridges:  good  and  had  points  of  suspen- 
sion bridges;  calculation;  recommends  Delaware  and  Detroit  bridges  as  type 
of    future. 

BRONZES 
Casting.     Casting  Bronze  in  Green-Sand  Moulds,  M.  J.  Leonard.     Foundry  Trade 
Jl.,  vol.  27,  no.  335,  Jan.  18,  1923,  p.  47.     Technical  difficulties  of  method; 
bronzes  and  sands  used.     Translated  from  Bui.  L'Assn.  Technique  de  Fonderie 
de  LiAge. 

BUILDING  CONSTRUCTION 
Cost  Curves.     How  to  Develop  Cost  Curves  for  Building    Estimates,  O.  Wilbur. 

Eng.  News-Rec.,  vol.  90,  no.  7,  Feb.  15,  1923,  pp.  293-295,  2  figs.     Equation 

of  cost  curve  for  given  type  of  building  derived  from  analysis  of  estimated  costs 

of    three    buildings 
Timber,     Estimating     Cost.     Estimating     the     Cost     of     Timber     Construction, 

Chas.  F.  Dingman.     Contract  Rec,  vol.  37,  no.  3,  Jan.  17,  1923,  pp.  48-52. 

Practical  data  to  aid  the  estimator  in  figuring  cost  of  handling,  framing  and 

erecting  lumber  in  mill  and  house  types  of  construction. 

BUILDINGS 

Railway  Mail.  New  Railway  Mail  Building  at  Chicago  An  Unusual  Structure.  R  v 
Eng.  and  Maintenance,  Vol,  10,  no  I,  .Ian.  1923,  pp.  4-6,  5  figs.  Details  postal 
terminal  recently  completed  which  is  important  feature  of  new  Union  station 
project. 


CALCIUM  CARBIDE 
Manufacture  and   Uses.     Calcium  Carbide:   Its  Manufacture    ind    Ipplicationg 
Itev  .  vol.  92,  no.  2357,  Jan.  26,   1922.  pp    128-128.     Electno  fui 
used  in  manufacture;  elcetric  furnace  electrodes  uses. 
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CANALS 
Dimensions,   Diagram   ron   Di  Straight    Line  Diagram  for  Obtaining 

Can:ii  Dim, ■!, sic. us,  John  R.  Jabn.  Eng.  World,  vol.  22.  do,  1.  Jan.  1923,  p  36, 
1  im  Nomographic  chart  which  enables  to  determine  easily  dimensions 
of  earth  channels  ti.  carry  predetermined  quantities  of  water  with  assigned  sur- 
face slopes  or  at  assigned  velocities;  based  on  Kutters'  formula  "n"  constant 
=  .025  ami  bank-slopes  1J^  to  1. 

CAR  WHEELS 

\\i. hn.  Salvage  of.  The  Salvage  of  Worn  Steel  Car  Wheels,  W.  J.  Merten.  Forging 
and  Heat  Treating,  vol  9,  no  I,. Tan  1923.  pp  84-88,  12  figs  Influence  of  com- 
plex internal  wheel  stresses  and  strains  on  building  up  worn  flanges  and  treads 
by  arc  welding;  preheating  essential  before  welding. 

CARS,  COAL 
Gondola.     A  Discussion  of  the  Methods  Used  in  Designing  the  C.  M.  &  St.  P.  Gon- 
dola, Wendel  J.  Meyer.     Ry.  Mech.  Engr.,  vol.  97.  no.  2.  Feb.  1923,  pp.  109- 
111,  6  figs.     Comments  on  analyses  used  in  description  of  method  employed 
in  designing  cars,  published  in  same  journal,  Nov.  1922. 

CARS,  FREIGHT 

Automobile.  Chicago,  Milwaukee  &  St.  Paul  Automobile  Cars.  Ry.  Mech.  Engr., 
vol.  97,  no.  2,  Feb.  1923,  pp.  97-105,  14  figs.  Calculations  from  specifications 
of  stresses  in  truck  members,  body  frame  and  underframe. 

Ore-Carrvino.  Large  Capacity  Ore  Car,  Ry.  Jl.,  vol.  29,  no.  1,  Jan.  1923,  pp.  18-19, 
8  figs.  Describes  Commonwealth  cars  at  Duluth  Missabe  and  Northern  Ry., 
having  special  features  intended  to  insure  economy  in  operation  as  well  as  afford- 
ing large  tonnage  per  car. 

CASE-HARDENING 
Boxes  for.     Efficient  Case  Hardening  Boxes,  L.  C.  Dunn.     Forging  and  Heat  Treat- 
ing, vol.  9,  no.  1,  Jan.  1923,  pp.  53-54,  4  figs.     Considerations  in  design  of  effi- 
cient boxes  with  special  reference  to  type  of  furnace  and  work  to  be  treated; 
comparison  of  plain  carbon  and  alloy  boxes. 

CAST  IRON 

Solidification.  Volume  Changes  of  Cast  Iron  on  Solidification,  Oliver  Smalley. 
Foundry  Trade  Jl.,  vol.  27,  no.  337,  Feb.  1,  1923,  pp.  89-99,  60  figs.  Series  of 
experiments  conducted  on  volume  change  of  various  cast  irons  on  solidification 
as  related  to  piping  or  drawing.     Casting  without  risers  or  feeding. 

Special  Elements,  Effect  of.  The  Effect  of  Special  Elements  on  Cast-Iron — II, 
Oliver  Smalley.  Foundry  Trade  Jl.,  vol.  27,  no.  333,  Jan.  4,  1923,  pp.  3-6,  7 
figs.  Effect  of  molybdenum  on  cast  iron;  physical  tests;  chemical  analysis  and 
microscopical  examination;  effect  of  chrome. 

CEMENT 
Alumina.  Ciment  Fondu  or  Alcement,  Rud.  Christiani.  Concrete,  vol.  22,  no. 
1,  Jan.  1923,  pp.  25-28.  Principal  points  of  interest  in  make  and  use  of  usual 
binding  mortars  and  production  and  use  of  lime  and  cement  mortars;  com- 
parison of  different  cements;  alcement  proof  against  sulphurus  solutions; 
description  of  driving  tests.     Translated  from  Ingenioren. 

CEMENT  MANUFACTURE 

Progress  in.  Recent  Improvements  in  Manufacture  of  Artificial  Cements,  H. 
Bied.  Concrete,  vol.  21,  no.  6,  Dec.  1922,  pp.  95-96  (Cement  Mill  Section), 
Methods  of  Analysis;  rules  for  proportioning;  elements  constituting  cement; 
new  cements;  burning;  grinding  of  burned  or  raw  materials.  Translated  from 
Le  Ciment. 

CENTRAL  STATIONS 

Birmingham,  England.  The  Neehells  Power  Station  of  the  Birmingham  Corpora- 
tion, W.  Noble  Twelvetrees.  Engineering,  vol.  115,  nos.  2978,  Jan.  26.  1923, 
pp.  99-102.  Permanent  generating  station  is  designed  for  ultimate  capacity 
of  100,000  lew.;  main  power-house  buildings  comprises  boiler  and  engine  house 
and  adjoining  building,  details  of  which  are  given. 

London.  New  Electrical  Station  of  Leicester  Corporation.  Tramway  and  Rv. 
World,  vol.  53,  no.  3,  Jan.  18,  1923,  pp.  9-14,  12  figs.  Describes  station  at  Ayle- 
stone,  Leicester,  for  supplying  energy  for  tramways,  lighting  and  power,  and  its 
equipment;  10,000-kw.  turbo-generator.  See  also  Elec.  Rev.,  vol.  91,  nos  2353, 
Dec.  29,  1922,  pp.  977-978,  6  figs. 

CHAINS 

Cast.  Producing  Detachable  Cast  Chain,  Herbert  R.  Simonds.  Iron  Trade  Rev., 
vol.  72,  no.  6,  Feb.  8,  1923,  pp.  446-449,  5  figs.  Introduction  of  assembling 
machine  for  locking  together  malleable  iron  links  makes  possible  output,  three 
times  greater  than  with  hand  method;  casting,  finishing,  annealing  and  assembly 
operations. 

CHIMNEYS 

Reinforced-Concrete.  Concrete  Chimney  in  Pre-Cast  Segments.  Concrete  and 
Constructional  Eng.,  vol.  15,  no.  1,  Jan.  1923,  pp.  31-35,  3  figs.  Describes 
reinforced-concrete  chimney,  150  ft.,  high  with  internal  diameter  at  top  of  about 
51  ft.,  constructed  in  pre-cast  segments,  on  "Monnoyer"  system;  advantages 
of  "Monnoyer"  system  of  construction  over  ordinary  brick,  and  monolithic 
reinforced-concrete  chimneys. 

CLUTCHES 

Friction,  Design.  Improvements  in  Design  of  Friction  Clutches,  V.  R.  Bruce. 
Can.  Machy.,  vol.  29,  no.  3,  Jan.  18,  1923,  pp.  18  and  32,  2  figs.  Eliminating 
power  loss;  characteristic  of  various  types;  advantages  of  plate  design;  effect 
of  centrifugal  action. 

COAL 

Canada.  Coal  in  Canada,  1922,  S.  J.  Cook.  Can.  Min.  Jl.,  vol.  44,  no.  1,  Jan.  5, 
1923,  pp.  5-7.  Interprovincial  shipments,  exports,  and  imports;  coal  made 
available  for  consumption  in  Canada. 

Preparation.  Selective  Preparation  of  Boiler  Fuel,  Noel  Cunningham.  Combus- 
tion, vol.  8,  no.  2,  Feb.  1922,  pp.  98-101,  2  figs.  Brief  description  of  methods 
of  preparing  better  coal,  with  view  to  aiding  consumer  to  greater  economies  in 
its  uses. 

COAL  HANDLING 

Coal  Handling.  Coal  Handling  and  Electricity  Supply,  George  F.  Zimmer.  Elecn. 
vol.  39,  no.  2328,  Dec.  29,  1922,  pp.  742-747,  9  figs.  Describes  modern  instal- 
lation at  Blackburn  electricity  station. 


COAL  MINING 

I.ONGWALi.  System.  Longwall  System  of  Mining,  1!  W.  MeCasland.  Engrs. '  Soc. 
Vwst  Pa. —Pro.  ,  v., 1  38,  1.0  9,  Dee  1022,  pp.  421-138  and  (dwrusfcion) 
439-452,  8  figs.  Consideration  of  plan  to  be  used;  roof  control;  author's  exper- 
iences. 

COAL  TIPPLES 

Sun.  Surface  Plant  at  CTane  Creek  Mine,  E.  8.  Miller  Coal  Industry,  vol.  6, 
no.  1,  Jan.  1923,  pp.  25-27,  3  figs.  Large  new  tipple  contains  modern  equipment, 
five  sizes  can  be  loaded  direct  or  sent  to  dry-cleaning  plant;  method  used  in 
handling  mine  cars  and  refuse. 

CORK  MANTJPACT1  1:1. 

CiiiMisTRT  of  Process.  The  Chemistry  of  tin-  coking  Process,  Fredrich  Lierg. 
Am.  Gas.  Jl..  vol  118.  no.  4,  Jan.  27,  1923,  pp.  03-66  ami  74-77.  1  fig  Observ- 
ations and  conclusions  of  experiments  eonaueted  to  secure  better  results  in 
coking  of  non-caking  coals  mixed  with  coal  tar  pitch  Preparation  of  high 
melting  point  bitumen.  Translated  from  Zeit.  fur  angewandte  Chemie. 
1922,  pp.  264-268. 

COLUMNS 

Reinforced-Conchete.  Reinforced  Concrete  Columns,  John  Tucker,  Jr.,  Am  Soc. 
Civ.  Engrs.,  — Proc.  vol.  49,  no.  2,  Feb.  1923,  pp.  165-239,  13  figs.  Determin- 
ation of  values  of  safe  working  stresses  for  several  types  of  reinforced-concrete 
columns,  and  indication  of  those  excessive,  and  therefore,  unsafe  stresses 
permitted  by  1917  and  1921  specifications,  especially  those  for  spirally  reinforc- 
ed columns. 

COMBUSTION 
Heat  of  Gases.     Internal  Combustion  and  the  Specific  Heat  of  Gases.     Mar.  Engr. 
and  Naval  Architect,  vol.  46,  no.  544,  Jan.  1923,  pp.   17-18,  1  fig.     Lack  of 
theoretical  knowledge  on  subject  compared  with  advance  of  practice;  necessity 
for  further  information. 

COMPRESSED  AIR 
Coal  Mines.  Notes  on  Compressed  Air,  D.  H.  Currer  Briggs.  Instn.  Min.  Engrs. 
Trans.,  vol.  64,  part  3,  Dec.  1922,  pp.  85-95  and  (discussion)  95-111,  6  figs.  Re- 
sults of  practical  tests  and  observations  with  view  of  drawing  attention  to  and 
preventing  widespread  waste  and  inefficiency  in  use  of  compressed  air  for 
coal-mining  purposes. 

CONCRETE 

Design  and  Construction.  Some  New  Ideas  on  Concrete  Design  and  Construction. 
Eng.  News-Rec,  vol.  90,  no.  5,  Feb.  1,  1923,  pp.  216-218.  Abstracts  of  follow- 
ing papers  read  before  Am.  Concrete  Inst.;  Inundation  Methods  of  Measuring 
Sand  in  Making  Concrete,  G.  A.  Smith  and  W.  A.  Slater;  How  to  Minimise 
Some  Defects  in  Concrete  Buildings,  H.  D.  Loring;  A  Concrete  Tank  Reinforced 
With  Outer  Tightened  Bands,  W.  S.  Hewett;  Trend  of  Concrete  Road  Design, 
H.  Eltinge  Breed. 

Paving,  Hydrated  Lime  in.  Advantages  of  Hvdrated  Lime  in  Paving  Concrete, 
Duff  A.  Abrams.  Concrete,  vol.  21,  no.  6,  Dec.  1922,  pp.  202-203.  Discussion 
of  paper  by  T.  B.  Shertzer  before  City  Paring  Conference,  correcting  statements 
made  therein  which  author  says  are  erroneous. 

Proportioning  Aggregates.  Design  of  Concrete  Mixtures,  F.  S.  Besson.  Concrete, 
vol.  22,  no.  1,  Jan.  1923,  pp.  10-18,  11  figs.  Quality  of  concrete;  fineness  modu- 
lus, surface  area,  and  void  methods  of  measuring  aggregates;  water-cement 
ratio;  cement  space  ratio;  aggregate  denseness;  strength  curves;  estimating 
chart;  proportioning  by  use  of  tables. 

CONCRETE,  REINFORCED 
Slabs.  Rectangular  Slabs,  A.  Ingerslev.  Concrete  and  Constructional  Eng.,  vol. 
18,  no.  1,  Jan.  1923,  pp.  51-56  and  (discussion)  57-59,  4  figs.  Solution  by 
elementary  calculus,  of  problem  as  regards  determination  of  bending  moment 
and  stresses  at  any  point  of  slab.  Abstract  of  paper  read  before  Instn.  Struct- 
ural  Engrs. 

CONNECTING  RODS 
Milling.     Milling     Automobile     Connecting-rods.     Charles     Littelmann.     Machy. 
(N.Y.),  vol.  29,  no.  6,  Feb.  1923,  pp.  433-134.  4  figs.     Handling  work  on  two- 
story  fixture;  power  requirements;  arrangement  when  both  bosses  are  of  equai 
strength. 

CONVERTERS 
Rotary.  Converters  (Transformatrici  polimorfiche),  G.  M.  Pestarini.  Elettro- 
tecnica,  vol.  9,  nos.  34  and  35,  Dee.  6  and  15,  1922,  pp.  777-7S2  and  797-S03. 
29  figs.  Discusses  rotary  transformers  for  transforming  electrical  energy 
supplied  by  one  line  into  energy  of  different  character  of  another  line;  d.c, 
polyphase,  and  single-phase  locomotives. 

CONVEYORS 
Belt.  Belt  Conveyors  in  Bulk  Storage  Plant  at  Portland,  Ore.,  W.  A.  Scott.  Belt- 
ing, vol.  22,  no.  1,  Jan.  1923,  pp.  15-17,  4  figs.  Describes  system  used  in 
plant  on  Willamette  River  for  transferring  materials  from  cars  to  storage  and 
thence  to  ships  as  needed;  equipped  especially  for  handling  in  bulk  phosphate, 
rock,  coal,  ores,  sulphur  and  non-metallic  minerals. 

COOLING  TOWERS 

Action  of.  Analysis  of  Cooling  Tower  Performance,  J.  W.  Gavett,  Jr.  Power 
Plant  Eng.,  vol.  27,  no.  4,  Feb.  15,  1923.  pp.  217-221,  1  fig.  Fundamental 
principles  underlying  action  of  cooling  tower;  use  of  psychrometnc  chart  demon- 
strated. 

Design.  The  Design  of  Cooling  Towers,  C.  S.  Robinson.  Mech.  Eng  ,  vol.  45,  no. 
2,  Feb.  1923,  pp.  99-102,  1  fig.  Author  establishes  general  principle  appli- 
cable to  cooling-tower  design  and  derives  equations  for  use  of  designer;  pre- 
sents experimental  data  to  substantiate  validity  of  formulas  and  shows  by 
actual  experiment  how  they  are  applicable  to  design  of  counter-current  cooling 
tower.     (Abridged.) 

CORROSION 
Anti-Fouling     Compositions.     Anti-Corrosive     and     Anti-Fouling    Compositions, 
P.  E.  Bowles,  Soc.  Chem   Industry— JL.  vol.  41,  no.  2.',  Nov.  30.  1922.  pp.  492R- 
495R,  3  figs.     Discusses  conditions  to  be  sought  in  making  anticorrosive  paint, 
most  satisfactory'  products  being  certain  pitches  and  asphalt  solutions. 
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COST  ACCOUNTING 

By-Product  Coke  Plant.  Accounting  and  Costing  for  By-Product  Coking  Plants, 
M.  Mackenzie.  Iron  and  Coal  Trades  Rev.,  vol.  106,  nos.  2862,  2863  and 
2864,  Jan.  5,  12  and  19,  1923,  pp.  4-5,  46-47  and  78-79,  11  figs.  Author  des- 
cribes system  from  theoretical  aspect;  actual  method  of  operation;  and  prepar- 
ation of  monthly  statement  and  its  reconciliation  with  financial  books. 

Clay  Products  Plants.  An  Uncostly  Cost  Accounting  Stsyem,  W.  A.  Barron. 
Brick  and  Clay  Rec,  vol.  62,  no.  1,  Jan.  9,  1923,  pp.  30-35  and  64-65,  4  figs. 
System  of  Barron  Brick  Co.,  using  only  four  forms  or  sheets,  which  has  been 
proven  thoroughly  successful  in  actual  operation;  uses  symbols  to  designate 
accounts. 

Factory.  Factory  Cost  from  Rough  Castings  to  Product,  A.  Lunenberg.  Can. 
Machy.  vol.  29,  nos.  1,  2  and  3,  Jan.  4,  11  and  18,  1923,  pp.  24-25,  19-20  and  32, 
and  23  and  25,  10  figs.  Jan.  4:  Indirect  expense;  overhead  or  burden;  dis- 
tribution among  departments;  monthly  method  of  handling;  figuring  depreci- 
ation. Jan.  11:  Expense  of  replacing  defective  castings;  repairs  to  patterns; 
handling  supplies.  Jan.  18:  Cheeking  up  material  in  different  departments; 
inventory  of  completed  and  semi-finished  work. 

CRANES 

Gasoline-Electric  Road.  A  Petrol-Electric  Road  Crane.  Engineer,  vol.  135, 
no.  3499,  Jan.  19,  1923,  p.  66,  2  figs.  Evolved  with  idea  of  rapidly  handling 
loads  up  to  2  tons  in  any  situation  where  it  may  be  possible  to  drive  a  motor 
lorry. 

Locomotive.  The  80-Ton  Oerlikon  Crane  for  Locomotive  Repair  Shops  (Le  gru  da 
80  tonn.  dell'Officina  di  riparazione  dei  locomotori  delle  Ferrovie  Federali  in 
Bellinzona,  fornite  dalla  Mascbinenfabrik  Oerlikon),  Druey.  Rivista  Tecnica 
della  Svizzera  Italiana,  vol.  11,  no.  12,  Dec.  1922,  pp.  136-138,  2  figs.  Design 
and  operation  of  Ward-Leonard  control  cranes. 

Traveling.  Traveling  Crane  Has  Turnable  to  Swing  Locomotives.  Eng.  News- 
Rec,  vol.  90,  no.  6,  Feb.  8,  1923,  pp.  250-251,  2  figs.  Engines  transferred 
from  longitudinal  shop  track  to  transverse  track  by  rotating  hoist  on  trolley 
of  crane. 

Wrecking.  A  Powerful  Steam  Breakdown  Crane,  Jamaica  Government  Railways. 
Ry.  Gaz.,  vol.  38,  no.  4,  Jan.  26,  1923,  pp.  116-117,  3  figs.  40-ton  crane  built 
by  Cowans  Sheldon  &  Co.,  Carlisle. 

CRANKSHAFTS 

Torsion.  Torsion  of  Crankshafts,  S.  Timoshenko.  Mech.  Eng.,  vol.  45,  no.  2,  Feb. 
1923,  pp.  96-98,  4  figs.  Considers  case  of  crankshaft  with  single  throw  and 
established  mathematical  relations  for  such  case;  investigates  three  conditions 
of  such  crankshaft:  (1)  no  constraint,  corresponding  to  ample  clearance  in 
bearings;  (2)  complete  constraint,  corresponding  to  no  clearance;  and  (3)  partial 
constraint,  corresponding  to  ample  clearance  in  halves  of  bearings  nearest  web 
and  no  clearance  in  other  halves. 

Webs,  Machining.  The  Machining  of  Crank  Webs  (Die  Bearbeitung  der  Kurbel- 
wellenarme),  Heinrich  Steiner.  Motorwagen,  vol.  25,  no.  31,  Nov.  10,  1922, 
pp.  600-603,  6  figs.  Describes  machining  operations  and  a  special  machine 
for  (Moll  system)  machining  webs  for  automobile,  airplane  and  Diesel-engine 
crankshafts. 

CUPOLAS 

Problems  of.  The  Foundry  Cupola,  Robert  Buchanan.  Foundry  Trade  Jl.,  vol. 
27,  nos.  333,  334  and  335,  Jan.  4,  11,  and  18,  1923,  pp.  9-13,  27-28  and  41-42, 
1  fig.  Historical  review;  tuyere  considerations;  how  to  deal  with  poor  coke; 
comparison  of  types  of  cupolas;  management;  cupola  linings;  charging;  melting; 
cupola  slag. 

Steel-Melting.  Throws  Light  on  Steel  Melting,  G.  Muntz.  Foundry,  vol.  51,  no. 
2,  Jan.  15,  1922,  pp.  77-79,  1  fig.  Experiments  made  under  stress  of  war 
necessity  result  in  procedure  for  melting  steel  in  cupola;  priming  charge  of  pig 
iron  deemed  imperative  to  maintain  fluidity. 

Tuyeres.  Foundry  Cupola  Tuyeres,  H.  H.  Shepherd.  Metal  Industry  (Lond.),  vol. 
22,  no.  1,  Jan.  5,  1923,  pp.  11-12.  Considerations  concerning  tuyeres,  that 
should  be  taken  into  account  when  buying,  designing,  or  "running"  melting 
section  of  iron  foundry;  arguments  against  use  of  spiral  or  double-row  tuyere 
arrangement. 

CYLINDERS 
Molding  Castings.     Molding  Large  Card  Cylinders,  H.  R.  Simonds.     Foundry, 
vol.  51,  no.  3,  Feb.  1,  1923,  pp.  87-92,  14  figs.     Ingenious  flask  and  pattern 
rigging  in  connection  with  jolt  machines  and  sand-handling  equipment  applied 
to  production  of  large  cylindrical  castings  used  in  textile  industry. 


D 


DAMS 
Calaveras,  Cal.     Calaveras  Dam  Raised  With  Dry  Fill  and  Puddled  Core.     Eng 
News-Rec,  vol.  90,  no.  3,  Jan.   18,   1923,  pp.    117-118,  3  figs.     Additional 
material  now  being  added  brings  total  height  to  175  ft.;  concrete  spillway  and 
new  outlet  tunnel  provided. 

DIES 
MoTon  Laminations.     Punching  Rotor  and  Stator  Laminations,  Charles  O.  Herb. 

Machy.  (N.Y.),  vol.  29.  no.  6,  Feb.  1923,  pp    136-438,  7  Ggj      Describes  three 

piercing  and  blanking  dies  used  in  sequence  in  manufacture  of  laminations  for 

small   electric    motors. 
BraEL  roa  Die  Blocks.     Composition  and  Manufacture  of  Die  Biock  Steei,  Chas. 

McKnip.M       Forging  and   Heal   Treating,  vol.  9,  no.   1,  Jan.    1923,  pp.  44-46. 

Discusses  merits  of  various  steels  used  for  die  blocks;  comparison  of  straight 

carbon  and  alloy  steels. 

DIESEL  ENGINES 

iciifr  Diesel-Engine  Clutch  Used  in  the  German  Submarine  "['-117,"  W.  II. 
Nicholson.  Mean.  Eng.  vol  46,  no.  2,  Feb.  1923,  pp.  113-115,  8  figs  In- 
formation obtained  nt  time  of  dismantling  of  ex-German  submarines  in  1  'nited 
States,  Ths  I  -117's  clutch  is  described  in  detail  and  other  types  of  German 
11  clutchei    are  covered  generally. 

irasMOBUss,  New  Fuel  valves  for  Compressorlees  Dii  elEngini  (Neus  Brenn- 
stoff-  Vent  Mr  fur  IcompresBorlose  D  Motor  u  Auto,  vol, 

19.  no.  2.'f-2t.  Der    20,   1922,  pp.  286-286,  2  figs.     Discusses  recent    German 
and  British    patents. 

223 


The  Deutz  Horizontal  Compressorless  Diesel  Engine  (Der  Deutzer  liegende 
kompressorlose  Diesel-motor),  Kurt  Schmidt.  Zeit.  des  Vereines  deutscher 
Ingenieure,  vol.  66,  nos.  51-52,  Dec.  23,  1922,  pp.  1125-1129,  24  figs.  Character- 
istics of  best-known  processes  for  mixture  formation  in  Diesel  engines;  the 
Deutz  extended-piston  engine;  investigation  of  effect  of  piston  extension  on  fuel 
consumption;  behavior  with  different  fuels;  structural  details. 

Manufacture.  Operations  in  the  Manufacture  of  Diesel  Engines.  Machy.  (Lond.), 
vol.  21,  no.  538,  Jan.  18,  1923,  pp.  481-489,  23  figs.  Review  of  methods  em- 
ployed by  Mirrlees,  Bickerton  &  Day,  Ltd.,  Stockport. 

Sulzer.  The  Sulzer  two-cycle  marine  engine,  L.  J.  LeMesurier.  Ingenieur,  vol.  38, 
no.  1,  Jan.  6,  1923,  pp.  1-2  and  (discussion)  12-13,  26  figs.  Principle  of  Sulzer 
two-cycle  engine;  scavenging  pumps;  comparison  between  two-cycle  and  four- 
cycle; applications  of  both  stationery  and  marine  Sulzer  engines;  shop  trials 
of  3,400-b.hp.     Sulzer  twin-screw  two-cycle  engines.     (In  English). 

DRILLING  MACHINES 

Headstock.  Headstock  Drilling  Machines  (Spindelstockbohrmaschine),  F.  Uber. 
Werkstattstechnik,  vol.  16,  no.  22,  Nov.  15,  1922,  pp.  685-088,  22  figs.  Special 
drilling  operation  for  simultaneous  production  of  row  of  parallel  holes  in  head- 
stocks  and  gear  cases  of  machine  tools. 

Types.  Two  New  Drilling  Machines.  Engineer,  vol.  135,  no.  3501,  Fev.  2,  1923, 
pp.  128-129,  3  figs.  Describes  portable  horizontal  and  heavy-duty  vertical 
drilling  machines  constructed  by  William  Asquith,  Halifax. 

DRYDOCKS 

Concrete  Plant  for.  The  Plant  Used  for  the  Construction  of  the  St.  John,  N.B., 
drydock.  Contract  Rec,  vol.  37,  no.  2,  Jan.  10,  1923,  pp.  24-26,  7  figs.  De- 
tails of  concrete  plant  which  consists  of  two  separate  yet  practically  identical 
traveling  units. 

DRY  KILNS 

Cutler.  A  New  Drykiln  Installation,  Wood-Worker,  vol.  41,  no.  11,  Jan.  1923,  pp. 
56-57,  2  figs.     Describes  three-compartment  Cutler  dry  kiln. 

Lumber.  Lumber  Dry  Kilns,  Thomas  D.  Perry.  Mech.  Eng.,  vol.  45,  no.  2,  Feb. 
1923,  pp.  110-112  and  120,  5  figs.  Describes  blower,  condenser  and  ventilated 
kilns  and  discusses  possibilities  of  each,  with  particular  reference  to  ventilated 
kiln,  of  which  there  are  several  classes.  Data  showing  relation  between  relative 
and  absolute  humidity  during  drying  period. 

DYNAMOMETER 
Hardness  Testing.     Elastic  Column  Dynamometer  for  Hardness  Testing,  Herman 
A.  Holz.     Chem.  and  Met.  Eng.,  vol.  28,  no.  6,  Feb.  7,  1923,  pp.  269-270,  3  figs. 
Dynamometer,  designed  by  A.  J.  Amsier,  imposes  load  by  train  of  gears  and 
screws. 


E 


EDUCATION,  ENGINEERING 
Training  of  Students.  Training  of  Engineering  Students,  E.  P.  Mathewson.  Min. 
and  Metaljurgy,  vol.  4,  no.  193,  Jan.  1923,  pp.  9-10.  In  author's  belief  too  great 
specialization  is  a  mistake;  recent  graduates  seem  to  be  weak  in  accounting, 
command  of  English,  and  training  in  writing  of  reports;  personal  contact  should 
be  encouraged. 

ELECTRIC  CIRCUITS  AC. 
Power  Calculation.     Calculation  of  Power  in  Three-Phase  Circuits,  H.  C.  Roberts. 
Power  Paint  Eng.,  vol.  27,  no.  3,  Feb.  1,  1923,  pp.  175,  1  fig.     Method  of  ob- 
taining formula  used  in  calculating  polyphase  circuits. 

ELECTRIC  CURRENTS,  D.C. 
SrEED   Adjustment.     Speed   Adjustment   of   Direct-Current   Motors,   Gordon   Fox. 
Power,  vol.  57,  no.  8,  Feb.  20,  1923,  pp.  285-287,  6  figs.     Field  or  armature 
control. 

ELECTRIC  DISTRIBUTION 

Systems.  The  Future  Distribution  System,  William  C.  I.  Eglin.  Elec.  World,  vol. 
81,  no.  7,  Feb.  17,  1923,  pp.  :i79-3S:i,  5  figs.  Analysis  of  all  lyi.es  of  distribution 
systems  from  all  standpoints  indicates  that  one  type  of  distribution  system 
is  best;  comparison  of  methods  in  tabular  form. 

ELECTRIC  DRIVE 

II  wni.ivo  Materials,  Application  to.  The  Driving  of  Handling  Machinery,  II. 
BIyth.  Elecn.,  vol.  89,  no.  2328,  Dec.  29,  1922,  pp  734-737,  9  figs.  Appli- 
cations of  electric  drive  to  mechanical  handling  of  materials. 

ELECTRIC  FURNACES 

Ajax-Wyatt.  Ajax-Wyatt  Electric  Brass  Furnace,  W.  S.  Gifford.  Metal  Industry 
(Lond.),  vol.  22,  no.  2,  Jan.  12,  1923,  pp.  30-31  and  34,  4  figs.  Notes  on  cost 
of  electric  power,  labour,  repairs  and  refining,  metal  losses  and  overhead  charges, 
all  of  which,  with  exception  of  first,  are  very  low. 

Combustion    vs.     Electrically    Heated    Industrial    Furnaces,    W,    Trinks.     Forging 
and  Heat  Treating,  vol.  8,  no.  12,  Dee.  1922,  pp.  o:!s-.rv42,  14  figs,     I 
of  electrically-heated  and  combustion-type  furnaces  compared :  design  of  heating 
elements  and  supports;  advantages  and  disadvantages  of  various  types  of  con- 
struction. 

Developments.  Recent  Electric  Furnace  Developments,  Edward  T.  Moore.  Blast 
Furnace  and  Steel  Plant,  vol   11.  do.  2,  lei,,  [923,  pp.  1  Ramd 

recovery  from  stagnation  experienced  during  previous  year;  gray-iron  foundries 
slow  to  realize  advantages  of  electric  melting  of  1 

Greaves-Etchell.     The  Greaves-Etchell  Blectri    in  mg,  Alfred 

Stansfield      Blast  Furnace  and  Steel  Plant,  vol   11.no   1,  Jan   1923 
6  tins     Furnace  has  two  electrodes,  entering  through  roof,  and   specially 
designed  three-phase  electrical  supplj    connected  to  two-top  electrodes  and 

electrode  hearth.      Bibliography       From  advance  sheet  new  book, 
irnnce  for  Iron  and  Steel,  n  il                  AcGraw  Hill  Book  Co. 

Km  1                                    es  for  Small  Plant  timel- 

s6fen  fur  das  Kleingewerbe  und  fur  dm  Versucbsraum)  11    Barkov      ' 

befleiss,  vol.  101,  no.  1  lotion 

and  operation  of  elect ri  1  fui                   pptol  type,  with  1  ibout  2  kg. 

Mi.tai.  Mmi  I-,..      1  1 . .  1 1 1.   1  urnace  "i    I 

Bchmclzofcn  Bauart  Brown  Bovei  1,  no, 

3.  Jan.  20,  1923,  pp.  30-31,  1  tig.     Com  .,•  furnaces, 
using  three-phase  current,  foi  metallurgical  purposes. 
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P,,-.  Iron     Th.    Production  oi  Foundry  Pig  ton  i  •     "7:     ,.V   "taM 

He  '  '>(,.„,      .-, i  Lycbe.    BtaM 

'  3   no.4,Jan   25,  1923,  pp    UO-116..2 ifis      Modern  ele4*icmg- 

„/, ■  ,r.',,....s  of  the   (rendal  Smeltev,  ith  two  shaftoj  "'"'i'"- '"' J 

of  charge;  operating  difficulties;  melting  results  compared  with  those  from 

heat  balance  of  furnace.  , 

RT«m.     Weal   Fav        I  cal  Methods,  Larry  J.  Barton.    Iron  Trade  Rev.,  voL 

i,  L923,  pp    135-437      Lis!  ol  alectric-furnace  installation,  on 

Pacific  coast ,  costs  ol  labor  and  materials. 

1,1  ECTRIC  LAMPS,  INCANDESCENT 

f  ,,'r,  H  'liw  type  consist  oi  glass  bulb  enclosing  two  metaf  elect- 
rodSios^gr^rosobtSnedlrom  lamp;  energy  and  power-factor  measurements; 
further  suggested  experiments. 

ELECTRIC  LOCOMOTIVES 

Operation  Some  Records  of  Electric  Locomotives  and  Motor  Cars  in  American 
Railway  Sendc?,  Homer  K.  Smith.  Tramway  and  Ry.  World,  vol.52  no.  29 
TW  141922  pp  302  10  figs.  Operating  records  of  numto  of  radways  that 
hive  adopted  'electric "tract ton.  incTuding  Long  Island,  N.Y.,  N.H.,  and  Hart- 
ford   Pennsylvania,  Norfolk  and  Western,  andothers. 

RrwrnJ-PHAsV  Single-Phase  Electric  Locomotive  With  Individual  Axle  Drive 
Rv  &CT  vol  44  no.  516,  Jan.  1923,  pp.  18-23,  11  figs.  Express  passenger 
mcomotWe  designed  and  built  by  Brown,  Boveri  A  Co..  Baden  Switzerland, 
for  Swiss  Federal  Rvs. ;  advantages  claimed  for  individual  axle  drive. 

Sindo  P  a^c 4-6-2  express  locomotives  with  independent  driving  axles  of 
the  'Brown  Boveri"  type  Int.  Ry.  Congress  Assn.— Bu  ..  vol.  4,  no.  12,  Dec. 
1922  do  1477°14S3  5  tigs.  Details  of  design  of  locomotive  in  service  on  Swiss 
Fede'rafRys  !  results  obtained  in  service.     From  Schweuensche  Bauaeitung. 

ELECTRIC  MOTORS 

'— Tc  tt^TE^J&J^1^  SBSSra 

figs      Time  saving  suggestions  for  determining  proper  connection  of  replaced 

coils  and  their  correct  polarity  relationships.  .,        ,   w    Tin„lpv 

Selection.     How   to   Reduce   the   Cost   o  f   E  ectric   Current     Ed [ward  Hp  Tingle^ 

SopTselcfrf  motors  wilTfave^o^V  to  as  mucfas  35  per  cent. 
Advantages  of  synchronous  motor. 

ELECTRIC  MOTORS,  A.C. 

Controllers      Automatic  Controller  for  Induction  Motors.     Engineering,  vol.  115, 

Controllers.     Aurai  Describes  type  of  control  gear  for 

Tnduc^LA  motors' of  womfd-rotor  type8  known  as  Eddystat  rotor  controller 

from  fact  that  surplus  power  supplied  to  stator  while  motor  is  accelerating  is 

absorbed  in  eddy-current  losses  instead  of  in  ohmic  heating. 

ELECTRIC  MOTORS,  D.C. 

chiracteHstics  of  different  PtyPes;  troubles  encountered  and  their  remedies. 
ELECTRIC  PLANTS 

I-ER^r^Su^err^Cer0f^SdIef  BgSSS?  tfiK^ 
vol  26  no  ^Dec.  31 ,  1922,  pp.  195-197.  2  figs,  Gives  example  of  power  and 
heat  connection  of  a  dye  factory  with  an  electrical  plant. 

ELECTRIC  RAILWAYS 
Auburn  and  Syracuse.     A  High  Speed  Interurban  Line  in .New York! State,  Norman 
c    Monde      Elee    Traction,  vol.  18,  no.  12,  Dec.  1922,  pp.  lU4^-iuio,  *  ugs- 
Operating.-  conation  and  maintenance  features  on  Auburn  and  Syracuse 
electric  railway. 

ELECTRIC  SWITCHES 

tic  field  aids  in  holding  switch  in  place. 

ELECTRIC  TRANSMISSION  LINES 

taction  o"?ransmb  sion  lines  against  excess  voltage ;  localizing  of  I scolder, is  allow- 
able excess  voltage  in   power  stations,   transmission  lines  and  transformers, 

1  fig.     Method  of  calculation.  .    .  nr„r>n,™ll      Power 

SB0RTPla«gal  SS?  $ltt£S3SZ£S!&  KPrefa&conyp 

ations  EregaVdiitrans0mtion 'circuits  mineral  and  fundamentals  of  d.c. 

Wooden-Pole.     Design  of  Wooden  Pole  T»™«^^7^lft 

Siulnf^^ 

of  design  adopted  by  central-station  company  in  Pacific  Northwest. 

ELECTRIC  WELDING,  ARC 

^^r^  pp0  5Sar&ttiSS&  ^STOeioplAc2^; 

iS^PereenPtPfusion  welds;  mechanical  working;  are  phenomena-penetration, 
high-speed  welding. 

ELEVATORS 


EMPLOY  BBS'  BEPBBBENTATION 
Copper  Qi  in  Mam      I  Representation  at  the  Copper  ^cn  Mine*. 

Cleveland  I.    Dodge.     Mm.  and  Metallurgy,  voL  4,  no.  193,  Jan.  U2.5.  pp. 

17-18      Plan  modeled  after  constitution  of   I  nit- 
Pmwbtlvania  R  R.     Employe.  Representation  on  the  hu«h  ••'"    : 

\V     Railroad  Club      Proc  .   vol.  33,   no.    1.   Dec.    1922,  pp.    B856-0N 
dudes  article  by  Leo  I    Kenned]  on  Pennsylvania  a  plan  from  employee  »  view- 
point. 

ENGINEERING  LITERATURE 

Classification  and  Indexing.     Utilisation  of  the  Contents  of  Engineering Journals 

wn.nc.ls  Inhal.s  technischer  Zeitochriften).  Frita  Helm,     "erkstatt-- 

st.Vl    ik    vol    10    no.  22.  Nov.   15.   1922.  pp.  688-690,  2  figs.     Suggestions  for 

1, ett/r    utilisation    and    indexing    of    tochlilcJ-journal   h.erature;    assignment 

and  indexing  of  separate  articles;  system  of   classification. 


ENGINEHOU8E8 

Drhton  An  Innovation  in  Locomotive  Terminal  Design.  Ry.  Meeh.  Engr..  vol. 
97  no  2  Feb  1923.  pp.  1 13-1 16,  3  figs.  Rectangular  of  circular  enginehouses 
with  inside  cinder  pits  designed  for  promptly  turning  power;  designed  bv  .Nat. 
Boiler  Washing  Co.,  Chicago. 

EXPLOSIVES 

Manufacture.  Some  Achievements  of  Chemical  Industry  During  the  'War  in 
Ui  Countrv  and  in  France,  William  Macnab.  Boc.  Cbem.  Industry—  Jl, 
vol  41  no  23  Dec  15.  1922,  pp.  353T-361T,  12  figs.  Particulars  of  work 
accomplished  in  Great  Britain  and  France,  i n  the  production  of  exp los    es 

Q  and  handlers  of  explosives;  what  is  recognized  as  best  storage  practice. 


FANS,  CENTRIFUGAL 
Tests.     Tests  of  Centrifugal.  Ventilators    with  Special  Reference  to  Initial  Wat,r- 
Cauee    Henrv  C    Harris,  Mm.  Inst.  Scotland— Trans.,  v  ol.  43.  part  4,  "«:•»•_ 
1922    pp    70-7S \,2 figs.     Details,  of  practical  test  on  Capell  and  b.rocco  fans, 
suggested  method  for  determination  of  initial  water  gage  of  fan. 

fire  prevention- 
Water  Fronts     Report  of  the  Committee  on  Fire  Protection,  M.  H.  Brondsdoru 
iv™ilPmt«vnin    no   1    Nov    1922,  pp.  47-56.     Discussion  of  sections  of  re- 
p\?[  by  GHWooley  published  by  Na^ire  Protection  Assn.     Consideration 
of  water-front  losses  by  fire. 

FLIGHT 
Wind  Power  Sailing  the  Air  With  Wind  Power.  D.  W.  Starrett  Aerial  Age.  vol. 
16  no N  Fe I,  fiJ23  p.  68.  Refers  to  apparatus  constructed  by  writer  in  1910 
which  proved  principle  of  bird  wingless  flight.  Points  out  that  i»otorle»  air- 
plane, proper^ constructed,  can  carry  freight  and  passengers  in  any  direction, 
with  power  equal  to  that  of  wind. 

FLOORS 

T!  R    Rur    of  Standards,  Techno  ogic  Papers,  vol.   16,  no.  220,  ISov.  la.  iJ~-, 
™ 707  7Q-?  53 'figs      Test  of  large  slab  built  of  hollowclay  tiles  with  reinforced- 

^.ing  old  metal  forms  worked  out  on  job.  effecting  a  saving  of  money;  but  wood 
BM*JSSEX2Stt^&   Method    of    ^ow    *W    C^tnictmn 

gSes£w»rScfe^ 

many  advantages  over  other  floors  of  this  type;  is  very  light  and  is  one  of  the 
cheapest  forms  of  floor  on  market. 

FLOW  OF  FLUIDS 
Discontinuous.     The  Line  of  Action  of  the  Resultant  ^-^J05^*"^ 
f,1U^22Mpp°\^7^t:y  C^latio^  r5Sr*d*to-  fM  of  action  of 

pressure. 

FLOW  OF  GASES 

w^^Dia^^'a^Saxbfn  of  hydraulic  and  adiabatic  formulas. 
FLOW  OF  WATER 

FLUE-GAS  ANALYSIS 
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Hyperbolas  of  Components.  The  Hyperbolas  of  Flue-Gas  Components  (Zu  den 
Hyperbeln  der  Rauehgas-Bestandteile),  Georg  Szende.  Feuerungstechnik, 
vol.  11,  no.  7,  Jan.  1,  1923,  pp.  73-76,  1  fig.  Relation  between  air  coefficient 
on  the  one  hand,  and  percentage  flue-gas  components  of  a  fuel  of  reduced  mole- 
cular formula  CmHlm  on  other  hand,  is  shown  in  hyperbola  groups;  as  parame- 
ter of  every  hyperbola  group,  the  CO  content  is  chosen. 

Testing  Apparatus.  The  Unograph,  Karl  Mtiller.  Eng.  Progress,  vol.  4,  no.  2, 
Feb.  1923,  pp.  27-28,  1  fig.     Method  of  operation  and  design  of  flue-gas  tester. 

FLUMES 
Precast  Concrete.     Precast  Concrete  Flume  on  Klamath  Project,  E.  C.  Koppen. 
Eng.  News-Rec,  vol.  90,  no.  5,  Feb.  1,  1923,  pp.  194-199.     Of  six  comparative 
designs  precast  type  chosen  at  lowest  capitalized  cost:  short  flume  sections  con- 
structed along  old  flume  with  traveling  concrete  equipment. 

FLYWHEELS 
Explostons.     Flywheel    Explosions    and    Their    Prevention,    E.    B.    Tolsted.     Can. 
Maehy.,  vol.  29.  no.  4,  Jan.  25,  1923,  pp.  15-16.     Safety  factor  in  pulley  and 
flywheel  work;  point  of  actual  bursting;  reason  for  rupture;  recording  flywheel 
accidents;  types  of  failure. 

FORGE  SHOPS 
Layout.     Description  of  a  Well  Balanced  Forge  Plant,  D.  L.  Mathias.      Forging  and 
Heat  Treating,  vol  9,  no.  1,  Jan.  1923,  pp.  18-25,  15  figs.     Outline  of  Titusville 
(Pa.)  Forge  Co.'s  plant,  equipped  to  forge  and  machine  great  variety  of  shapes. 

FORGING 

Developments  1922.  Items  from  the  Literature  of  Forging  and  Heat  Treating,  Ste- 
phen L.  Goodale,  Forging  and  Heat  Treating,  vol.  9,  no.  1,  Jan.  1923,  pp.  14-16. 
Review  of  important  developments  of  1922,  with  special  emphasis  given  to 
cost  accounting,  fuel  economy  and  co-operative  research. 

Force  Blower.  New  Forge  Blower,  D.  M.  McLean.  Iron  and  Steel  of  Canada, 
vol.  5,  no.  12,  Dec.  1922,  pp.  225-226,  4  figs.  New  device  for  blowing  forge 
fires,  etc.,  introduced  in  Canada  by  Can.  Ingersoll-Rand  Co.  Gives  new 
meaning  to  term  "free  air." 

FOUNDRIES 
Ford  Motor  Co.     Ford  Principles  and  Practice  at  River  Rouge,  John  H.  Van  Devent- 

er.     Indus.  Management  (N.Y.),  vol.  65,  no.  2,  Feb.  1923,  pp.  67-76,  28  figs. 

Operation  of  world's  largest  foundry. 
Schneider  &  Co.,  France.      The  "Henri-Paul"  Foundry  of  Messrs.  Schneider  et  Cie. 

Foundry    Trade    Jl.,    vol.    27,    no.    335,    Jan.    18,    1923,    pp.    48-57,    14    figs. 

Organization  and  equipment    of    modern    foundry    for    production    of    heavy 

castings.     Translated  from  Science  et   Industrie. 
Stfei..     A  Western  Steel  Casting  Foundry,  C.  A.  Handsehin.     West.  Machy.  World, 

vol.   14,  no.   1,  Jan.  1923,  pp.  5-7,  9  figs.     Equipment  and  methods  used  in 

manufacture  of  steel  casting  on  Pacific  Coast. 

Builds  New  West  Coast  Foundry,  Don  Partridge.     Iron  Trade  Rev.,  vol. 

72,  no.  4,  Jan.  25,  1923,  pp.  300-302,  8  figs.     Describes  foundry  of  Llewellyn 

Iron  Works  in  Los  Angeles;  equipment  includes  three  cupolas. 

FURNACES 
Arch  Designing.     Furnace  Arch  Designing.     Practical  Engr.,  vol.  66,  no.  1868,  Dec. 
14,   1922,  pp.  372-373,  4  figs.     Comments  on  engineering  practice  in  finding 
maximum  efficiency. 

FURNACES,  ANNEALING 
Flameless  Firing.     Controlled  Flameless  Firing,  Without   an  Explosive  Mixture. 
Gas  .11.,  vol.  160,  no.  3110,  Dec.  20,  1922,  pp.  733-734.  1  fig.     Results  of  applying 
system  of  firing,  known  as  "captive  fire,"  developed  seven  years  ago  to  insure 
constant  mixture  of  air  and  gaseous  fuel. 

FURNACES,  HOT-AIR 

Rating.  Significance  of  Air  Temperature  at  Registers  in  Rating  Warm-Air  Fur- 
nace, A  C.  Willard,  Sheet  Metal  Worker,  vol.  13,  no.  25,  Jan.  5,  1923,  pp. 
835-836,  3  figs.     Results  of  tests  showing  effect  of  changes  in  air  temperature. 

Recirculating-Duct  Design.  Effect  of  Recirculating  Duct  Design  on  Furnace 
Capacity,  A.  C.  Willard,  A.  P.  Kratz  and  V.  S.  Day.  Sheei  Metal  Worker, 
vol.  13,  no.  26,  Jan.  19,  1923.  pp.  S91-S92,  2  figs.  Results  of  tests  with  gravity 
circulation  only,  as  conducted  in  furnace-research  work  at  University  of  Illinois. 

FURNACES,  INDUSTRIAL 

Brickwork.  Industrial  Furnace  Brickwork,  M.  II.  Mawhinnev.  Blast  Furnace  and  Steel 
Plant,  vol.  11,  no.  2.  Feb.  1923,  pp.  145-147,  6  figs.  Mechanical  questions 
involved  in  use  of  bricks  of  various  shapes  and  sizes;  materials  in  manufacture; 
bonding. 

Temperature  Contbol.  The  Automatic  Control  of  Temperature  in  Industrial 
Furnaces,  W.  Trinks  and  S.  A.  Henderson.  Forging  and  Heat  Treating, 
vol.  9,  no.  1,  Jan.  1923,  pp.  68-72,  10  figs.  Various  types  of  automatic  temper- 
ature controls  as  applied  to  furnaces  heated  by  electricity,  gas  or  oil;  location 
of    thermocouple. 

FUI.I  8 
Heat  Treating  and  Forging.     Economic  Factors  Affecting  Fuel  Selection,  J.  A. 
Brown.     Forging  and  Heat  Treating,  vol.  9,  no.  1,  Jan.  1923,  pp.  73-78,  3  figs 
Technology  of  production  and  economics  of  energy  utilization  as  applied  to 
forging  and  heat-treating  furnaces;  essential  characteristics  of  fuels. 
Slag  and  Ashes.     New  Patent   Process  to  Recover  Fuel  from  Slag  and  Ashes  with 
the  Aid  of  Magnets,   I     A     Brackmann,     Ry.  and  Locomotive  Eng.,  vol.  36, 
no.  2,  Feb   1923,  pp.  41-12.  2  figs       Describes  system  of  dry  magnetic  separation 
and  patented  plants  put  on  market  by  Cerman  Krupp-Gruson  Works,  making 
use  of  fact  that  iron  pyrites  in  coal  change  into  ferric  oxide  during  combustion. 
Waste,  Utilization  of      Economic  Combustion  ot  .  David  Moffat  Myers 

U.  8.  Bur.  of  Mines,  Tech    Paper,  no.  279,  1922.  51  pp.,  20  figs.      (  lassification 
of    waste    fuels;    combustion;    utilization    of    semi-combustible   substances   as 
fuel;  tanbark  and  wood  chips;  principles  involved  in  increasing  efficiency  of  com- 
„„  bustion;  efficient  burning  of  low-grade  waste  fuels.     Bibliography. 
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GAGES 

Standard  Shafts  and  Holes.  The  Gage  Requirements  of  Graded  Standard  Shafts 
and  Holes  (Der  Lehrenbedarf  bei  der  abgestuften  Einheitswelle  und  bei  der 
Einheitsbohrung),  W.  Kiihn.  Werkstattstechnik,  vol.  1G,  no.  23,  Dec.  1, 
1922,  pp.  713-716,  12  figs.  Examples  are  presented  to  show  that  system  of  stan- 
dard holes  requires  fewer  gages  and  is  superior  to  standard  shafts  in  all  cases 
where  the  really  smooth  shaft  cannot  be  used  to  advantage. 

GAS  PRODUCERS 

Design.  Gas  Producers  and  Produce  Gas,  Victor  Windett.  Blast  Furnace  and 
Steel  Plant,  vol.  11,  no.  1,  Jan.  1923,  pp.  55-60,  2  figs.  Specifications  cover- 
ing producer  design;  comparative  gas  costs,  showing  influence  of  increased  rates. 

Suction-Gas.  Suction  Gas  for  Power  Purposes,  Ralph  N.  Lewis.  Commonwealth 
Engr.,  vol.  10,  nos.  3  and  4,  Oct.  1  and  Nov.  1,  1922,  pp.  85-88  and  130-134, 
2  figs.     Some  salient  points  concerning  purchase  and  installation. 

GASOLINE 

Natural  Gas.  Cost  of  Producing  Natural-Gas  Gasoline.  Chem.  and  Met.  Eng., 
vol.  28,  no.  7,  Feb.  14,  1923,  pp.  297-298.  Outlines  scope  of  industry  and 
analyzes  recovery  costs  for  various  types  of  plants. 

The  Extraction  of  Gasoline  from  Natural  Gas,  George  A.  Burrell.  Soc. 
Chem.  Industry — Jl.,  vol.,  41,  nos.  23  and  24,  Dec.  15  and  30,  1922,  pp.  524R- 
527R  and  549R — 553R,  4  figs.  Dec.  15:  Extraction  by  compression  and  by 
absorption  of  oil.     Dec.  30;  Extraction  with  charcoal,  and  plant  design. 

Production,  Catalytic.  Catalvtic  Gas  from  Heavy  Oil,  Joseph  F.  Snadgen.  Gas 
Age— Rec,  vol.  50,  no.  27,  Dec.  30,  1922,  pp.  897-898.  Use  of  catalysis  to 
increase  production  of  gasoline  and  rich  gases  from  heavy  hydrocarbon  oils  as 
developed  by  Sabatier  and  Mainle.  Translated  from  Journal  des  Usines  a 
Gaz. 

Quality  Requirements.  Group  Sessions  on  "What  Is  Good  Gasoline?"  Am.  Petro- 
leum Inst— Bui.,  vol.  3,  no.  62,  Dec.  30,  1922,  pp.  84-128,  22  figs.  Chemical 
Control  of  Gaseous  Detonation  with  Particular  Reference  to  the  Internal  Com- 
bustion Engine,  Thomas  Midgley,  Jr.,  and  T.  A.  Boyd.  Answer  So  Far  Given 
by  Joint  Research  Program  of  U.S.  Bureau  of  Standards  and  the  Oil  and 
Automotive  Industries,  S.  W.  Stratton.  Results  Obtained  from  Joint  Research 
Tests,  R.  E.  Carlson.  Evaporation  and  Fire  Loss  Problem— Sealite,  J.  M. 
Jennings.     Remarks  by  various  authorities. 

Volatility.  Economic  Motor-Fuel  Volatility,  R.  E.  Carlson.  Soc.  Automotive 
Engrs.— Jl.,  vol.  12,  no.  2,  Feb.  1923,  pp.  139-146  and  (discussion)  146-150, 
14  figs.  Report  covering  investigation  made  by  Bur.  of  Standards  to  secure 
data  that  can  be  used  as  basis  for  estimating  effect  of  change  in  gasoline  vola- 
tility on  fuel  consumption  of  cars  now  in  service  throughout  United  States. 
Describes  fuels  used,  test  cars,  apparatus,  tests  and  test  methods. 

GEAR 

Bevel.  Standardization  of  the  Calculation  of  Bevel  Gear  Bodies  (Normung  der 
Berechnungsform  von  Kegelradkorpem) ,  C.  E.  Berck.  Werkstattstechnik, 
vol.  16,  no.  23,  Dec.  1,  1922,  pp.  707-711,  19  figs.  Calculation  of  different  posi- 
tions of  bevel  gears  under  any  given  axial  angles  to  one  another. 

Grinding.  Gear  Grinding,  R.  S.  Drummond.  Soc.  Automotive  Engrs. — Jl.,  vol. 
12,  no.  2,  Feb.  1923,  pp.  173-176,  3  figs.  Discusses  gear-grinding  work  on 
gear  teeth  subsequent  to  heat  treatment,  with  particular  attention  to  auto- 
mobile transmission  gears;  salvaging  of  rejected  gears;  cost  of  grinding,  etc. 

Herringbone,  Standards  for.  Standards  for  Herringbone  Gears  for  General 
Commercial  Use.  Mech.  Eng.,  vol.  45,  no.  2,  Feb.  1923,  pp.  145  and  146,  1  fig. 
Proposed  by  Am.  Eng.  Standards  Committee  sectional  committee  on  standard- 
ization of  gears. 

Punch-Press  Manufacture.  Making  Gears  on  the  Punch  Press,  Frank  Lux. 
Machy.  (N.Y.),  vol.  29,  no.  6,  Feb.  1923,  pp.  453-456,  4  figs.  Discusses  three 
factors  governing  adaptability  of  gears  to  punch-press  manufacture,  namely, 
material  from  which  gears  are  to  be  produced,  size  and  design  of  work,  and 
accuracy    required. 

GRINDING 
Production  Estimation.  Estimating  Grinding  Production,  Robert  J.  Spence. 
Abrasive  Industry,  vol.  3,  no.  12,  Dec.  1922,  pp.  369-371  and  37S,  3  figs.  Dis- 
cusses kind  of  material,  ratio  of  diameter  to  length,  tolerance  limits,  degree 
of  finish,  skill  required  by  operator,  special  conditions;  accurate  estimation 
of  cylindrical  grinding  production  difficult,  as  many  variables  must  be 
considered. 

GRINDING  MACHINES 

Centerless.  Finishing  Work  Without  Centers  Abrasive  Industry,  vol.  3,  no. 
12,  Dec.  1922.  pp.  363-366,  4  lies  Describes  Heim,  Detroit,'  Sanford,  and 
Reeves  centerless  grinding  machines  and  their  operation;  continuous  in  oper- 
ation;   handle   straight    and    taper    pieces 

Errors,  Correcting.  Correcting  Errors  in  Grinding  Machines,  Frederick  Grover. 
Machy.  (Lond.),  vol.  21,  no.  538,  Jan.  18,  1923,  pp.  491-492,  1  fig.  Investigations 
made  with  view  to  compensation  of  errors  due  to  wear. 

Internal.  Internal  Grinding.  Abrasive  Industry,  vol.  4,  no.  1.  Jan.  1923.  Con- 
tains following  articles:  Grinders  Finish  Bores  Accurately,  pp.  1-7,  13  figs.; 
Design  Large  Interna]  Grinders,  pp.  9-10,  2  figs.;  Portable  Grinders  for  Many 
Uses,  pp.  12-14,  10  figs.;  Hints  On  Grinding  \\  heel  Selection,  E.  D.  Bishop,  pp. 
14-15;  Fixtures  Locate  Internal  Work,  pp.  18-20,  8  figs. 


H 


HANDLING  MATERIALS 
Apparatus  for.     What  It  Pays  to  Know    Vboul  Materia]  Handling,  w    T   Bpivey. 

Factory,  vol.  30,  no.  1,  Jan.  1923.  pp,  27-29,  S2,  S4,  86,  B8,  90  and  92,  12  fig's. 

Use  of  tiering  machines,  portable  conveyors  and  monom 
Rock-Proim  t  HS    Imtktht.     Modern    Convevor    Practice    in    ill.      Rock    Products 

Industries,  H.  D.  Pratt.     Hoik  Products,  vol.  25,  no.  26,  1).  2,  pp. 

96-100.    15   figs      Importance  of  uniform   fic.lv.   >■  eobabioa]  feeders; 

conveyor  practice  at  crushing  plants,  sand  and  gravel  plants,  and  in  handling 

lime   and   finely   ground    materials. 
SteelWorks.     Material  Handling  for  Steel  Mill,,   l;     W     MoNeil       Klnst  Furnace 

and  Steel  Plant,  vol.  11.  no    2.  Feb    1923,  pp.  161-183,  S  figs      Various  types 

of  bridges  and  drives  employed;  controls. 
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Scleroscope  for  Testing.     Hi ■' •( >ni In a  Sol  and   Pneumatic  Release  Pedal. 

Engineering,  vol    I16.no  2980,  Feb  9,  1923,  pp.  186-186,  6  figs.     New  design 
brought  out  by  Shore  Instrument  unci  Mfg.  Co.,  Jamaica,  \.Y. 

HEAT  Tli  WSMlssiOX 
(INation  of.     New  Methods  and  Investigations  for  Determining  Heat  Trans- 
mitt Oscar  Knoblaugh.     Mech.  Eng.,  vol.  i~k  no.  2,  Ftb.  1923,  pr»-  131- 

132,  1  lig.     Discussion  of  meaninp  of  various  coefficients  of  heat  transmission 

and  methods  for  their  deten ation,  including  methods  of  measuring  temper- 

:iiiirr  of  various  elements  entering  into  problem. 
Ham-       llii'l'    Kates  of  Heut  Transmission.      Mar.   Engr,  and   Naval  Architect,  vol. 
46,  no.  646,  Feb.  1923,  pp.  48-51,  l  fig.     Experimental  results  of  rates  in  Diesel 
engines  and  German  submarine  engines;  tables  giving  results  of  trials  of  Bab- 
cock   &  W  Icox  boilers  at  various  rates  of  combustion. 

HEATING  AND  VENTILATION 
Forge  Shops.     Forge  Shop  Heating  and  Ventilating,  O.  H.  Bathgate.     Forging  and 
Heat  Treating,  vol.  9,  no.  1,  Jan,  1923,  pp.  31-37,  8  figs.     Problems  encountered 
in   heating  and   ventilating  industrial   buildings;   comparison   of   natural  and 
artificial  ventilation;  dust  collecting  systems. 

HELICOPTERS 
Pe  Bothezat.     Successful  Helicopter  Trials  at  McCook  Field.      Aviation,  vol.  l-t<" 
no.  4,  Jan.  22,  1923  p.  97,  1  fig.     De  Bothezat  helicopter  lifts  3600  lb.  with  170- 
1b.  Le  Rhone  engine. 

HIGHWAYS 

Construction  Department.  A  Constructional  Division  of  a  Highway  Department, 
John  H.  Mullen.  Eng.  and  Contracting,  (Roads  and  Streets),  vol.  59,  no.  1, 
Jan.  3,  1923,  pp.  34-38,  1  fig.  Its  financing,  organization  and  operation. 
Paper  presented  before  Am.  Assn.  State  Highway  Officials. 

HOBBING  MACHINES 
Operation.     Hobbing-Machine  Operation,  John  Edgar.     Soc.  Automotive  Engrs. — 

Jl.,  vol.  12,  no.  2,  Feb.  1923,  pp.  179-180.     Discusses  major  factors  upon  which 

successful   operation   of   nobbing   machines   depends. 
Testing.     Testing  Gear-hobbing  Machines,   D.   V.   Waters.     Machy.    (Lond.),   vol. 

21,  no.  539,  Jan.  25,  1923,  pp.  523-525,  5  figs.     Describes  two  types  of  testing 

fixtures  for  hobbing  machines. 

HOBS 
Gear-Cutting.     How   to   Use   Gear-Cutting   Hobs,   S.    O.    Bjornberg.     Soc.    Auto- 
motive Engrs— JI.,  vol.  12,  no.  2,  Feb.  1923,  pp.  181-185  and  (discussion)  185- 
187,  14  figs.     Geometrical  principles  involved;  testing  instruments,  and  their 
application,  which  is  termed  quality  control. 

HOISTS 
Bi.ast-Furnace.     Blast   Furnace   Hoist,    Karl    Mohringer.     Eng.   Progress,   vol.    4, 

no.  2,  Feb.  1923,  pp.  25-27,  3  figs.     Describes  number  of  installations  supplied 

by  J.  Pohlig  A.-G.  Cologne. 
Skip.     Automatic  Skip  Hoists  for  the  Handling  of  Coal  and  Ashes,  H.  W.  Stevens. 

Blast  Furnace  and  Steel  Plant,  vol.  11,  no.  2,  Feb.  1923,  pp.  173-177,  3  figs. 

Types  of  skip  hoists;  motors  and  controllers  for  operating  them. 

HYDRAULIC  TURBINES 

Francis.  Evaluation  of  the  Characteristic  Curves  of  Francis  Turbines  (Auswertung 
der  Kennlinien  von  Francisturbinen),  R.  Miiller.  Zeit.  des  Vereines  deutscher 
Ingenieure,  vol.  67,  no.  3,  Jan.  20,  1923,  pp.  57-58,  1  fig.  Diagrammatic  pre- 
sentation of  test  results;  calculation  of  loss  of  energy;  determination  of  ad- 
mission and  discharge  of  water  at  rotor;  calculation  of  effective  admission  and 
discharge  radius  of  rotor. 

Impulse  vs.  Reaction.  Impulse  Turbine  versus  Reaction  Turbine  for  High  Heads. 
Engineering,  vol.  115,  no.  2979,  Feb.  2,  1923,  pp.  129-130.  Discusses  factors 
entering  into  consideration  of  choice  between  two  types. 

Regulators.  Turbine  Regulators  (Neuere  Turbinenregler),  Donath.  Elektrotech- 
nischer  Anzeiger,  vol.  39,  nos.  195,  196  and  197,  Dec.  7,  9  and  12,  1922,  pp.  1521- 
1522,  1529-1530  and  1541-1542,  10  figs.  Describes  Schichau  regulator  for  equal- 
izing all  changes  in  power  consumption  by  opening  or  closing  regulator  so  as 
only  to  use  quantity  of  water  corresponding  to  power  required. 

Small  Plants.  Typical  Water  Turbines  for  Small  Plants,  S.  C.  0'Grady.  Beama, 
vol.  12,  no.  57,  Jan.  1923,  pp.  12-18,  5  figs.  Deals  with  open-fume  turbines. 
Examples  of  low  head  plants;  regulation;  governors;  prices  and  specifications. 

HYDRO-ELECTRIC  DEVELOPMENTS 
France.     Utilization  of  Water  Power  of  the  Bonne  and  the  Drae  (L'Amenagement 
des  Forces  hydrauliques  de  la  Bonne  et  du  Drac),  M.  E.  Dusaugey.     Houille 
Blanche,  vol.  21,  no.  71-72,  Nov.-Dec.  1922,  pp.  207-213,  7  figs.     Existing  and 
proposed  hydro-electric  construction;  barrage  work;  power  cost  data. 

HYDRO-ELECTRIC  PLANTS 

California.  The  Pit  River  Power  and  220,000-Volt  Transmission  Problem,  Frank 
G.  Baum.  Elec.  World,  vol.  81,  nos.  4  and  5,  Jan.  27  and  Feb.  3,  pp.  205-212 
and  262-267,  19  figs.  Analysis  of  California  power  problem  which  involved 
transmission  and  economic  question  of  unprecedented  magnitude.  Jan.  27: 
Line  regulation  and  insulation;  Vaca  substation.  Feb.  3:  Power  possibilities 
of  system;  Hal  Creek  and  Pit  River  plants. 

Kearni IT,  Ni IB.  Design  Reduces  Cost  of  Small  Hydro  Plant.  Elec.  World,  vol. 
81,  no.  3,  Jan.  20,  1923,  pp.  141-146,  4  figs.  Unusual  ground  conditions  make 
conventional  designs  difficult  of  application  to  Kearney  (Neb.)  plant,  hence 
unique  plan  is  adopted.  Canal  conveys  water  16  mi.  for  irrigation  and  power 
purposes;  power  plant  develops  1500  kw.  with  54-ft.  head. 

Ki.mote  Control.  Remote  Control  Made  Possible  Economical  Development  of  a 
Small  Water  Power,  R.  Philip  Hart.  Power  vol.  57,  no.  5,  Jan.  30,  1923, 
pp.  162-165,  10  figs.  Water-power  site  used  by  old  mill  and  abandoned  was 
redeveloped  with  remotely  controlled  station  and  operated  in  parallel  with 
another  plant  3000  ft.  away. 

Safeguarding  Workmen.  Safeguarding  Workmen  in  Hvdro-Electric  Stations, 
Ralph  Brown.  Power,  vol.  57,  no.  8,  Feb.  20,  1923,  pp.  280-284,  9  figs.  Des- 
cribes method  closely  patterned  after  that  at  Holtwood  Station  of  Pa.  Water 
and  Power  Co. 


Small.  The  Electric  System  for  Small  Water-Powers,  William  T.  Taylor.  Elec. 
Rev.,  vol.  92,  no.  2354,  Jan.  6,  1923,  pp  5-K,  3  figs.  Discusses  mill-*iu-  type, 
type  equipped  with  regular  hydro-electric  machinery,  :u,d  type  where  hydro- 
electric  plant  is  controlled  from  distant  points. 


ICE  PLANTS 

Raw-Water,  Air-Agitating  Systems.  Air  Agitating  Systems  for  Raw  Water 
Ice  Manufacture,  H.  R.  Haltermann.  foe  and  Refrigeration,  vol.  63,  no.  6, 
Dec  1922,  pp.  341-313  Discusses  various  types  of  low-pressure  and  high- 
pressure  systems.     Paper  read  before  Nat.  Aasn    Practical  Refrig.  Engrs. 

Ice  Moulds,  Care  of.  Care  of  Ice  Mould-.  M  A  R  Brunner.  lee  and  Cold  Storage, 
vol.  26,  no.  298,  Jan.  1923.  p.  0.  Various  faults  and  how  they  can  be  avoided. 
Recent  German  practi 

IGNITION 
Battery.     Battery  Ignition,  A.  Mortimer  Codd.     Automobile  Engr  ,  vol.  13,  no.  173. 
Feb.  1923,  pp.  42-44,  9  figs.     Points  out  that  if  battery  ignition  be  made  with 
same  scrupulous  care  as  magneto  and  design  not  sacrificed  to  cheapness,  it  will 
give  superior  results.     Points  to  be  considered. 

INDICATORS 
Internal-Combustion-Engine.  Indicators,  Engineer,  vol.  135,  no  3500,  Jan.  26. 
1923,  pp.  100-102,  7  figs.  Two  papers  read  before  Instn.  Mech.  Engrs.,  as 
follows:  Micro-Indicator  for  High-Speed  Engines,  W.  G.  Collins;  R.  A.  E. 
Electrical  Indicator  for  High-Speed  Internal  Combustion  Engines,  and  Gauge 
for  Maximum  Pressures. 

INDUSTRIAL  MANAGEMENT 

Automobile  Service  Station.  Modern  Methods  in  "Service"  Industries,  Louis 
G.  Rowe.  Indus.  Management(N.Y.),vol.  65,  no.  2,  Feb.  1923,  pp.  77-83,  4  figs 
Outlines  method  for  applying  proved  principles  of  management  in  field  of 
automobile  service  and  repair  station. 

Equipment  Records  Why  Not  an  Equipment  Register?  Morgan  C.  Farrell 
and  Johnson  Heywood.  Factory,  vol.  29,  no.  6,  Dec.  1922,  pp.  662-664  and 
700,  1  fig.  Describes  appearance  and  operation  of  equipment  record,  and 
savings  to  be  effected,  preventing  over  payment  of  taxes,  snowing  up  excesive 
repair   bills,    etc. 

Machine  Shops.  Mechanical  and  Electrical  Work  shops  at  Tarbes  (Ateliers  de 
constructions  mecaniques  et  £lectriques  de  Tarbes).  Ouvrier  Moderne. 
vol.  5,  no.  10,  Jan.  1923,  pp.  389-394,  5  figs.  Shop  management  methods  at 
new  works  of  Constructions  Electriques  de  France,  manufacturing  electric 
locomotives  and  railway  motor  cars,  electric  generating  machinery,  and  hydrau 
lie  turbines;  very  modern  establishment. 

Power  Plants.  Modern  Management  Methods  in  the  Power  Plant,  Browning  Robin- 
son. Indus.  Management  (NY".),  vol.  65,  no.  2,  Feb.  1923,  pp.  121-125, 
1  fig.     Getting  co-operation  from  fireroom  gang. 

Power-Service  Maintenance.  Report  on  Practice  in  Maintenance  Work,  E.  H. 
Hubert.  Indus.  Engr.,  vol.  81,  no.  1,  Jan.  1923,  pp.  27-31  and  36,  1  fig.  How 
74  companies  handle  inspections,  repairs  and  maintenance  supplies. 

Quality  Control.  Quality  Products,  G.  S.  Radford.  Management  Eng.,  vol.  4. 
no.  2,  Feb.  1923,  -p.  111-116,  3  figs.  Control  methods  of  leading  manufacturers 
used  to  maintain  standards. 

Repair  Department,  Systematizing.  Systematizing  the  Repair  Department,  L.  F. 
Libgotte.  Indus.  Management  (N.Y.),  vol.  65,  no.  2,  Feb.  1923,  pp.  101-109, 
5  figs.     How  repair  department  was  reorganized  in  large  factory'  >n  France. 

Toolroom  Organization.  The  Function  of  the  Tool-room  from  Constructive  and 
Administrative  Viewpoint  (Die  Aufgabe  des  Werkzeugburos  in  konstruktiver 
und  verwaltungstechnischer  Hinsicht),  Wilhelm  Kropff.  Werkstattstechmk. 
vol.  16,  no.  22,  Nov.  15,  1922,  pp.  673-680,  24  figs.  Proper  selection  of  workshop 
devices  with  special  regard  to  standardization  of  gages.  Control  of  tools  and 
arrangement  of  toolroom. 

■See  also  Cost  Accounting;  Time  Study. 

INSULATION 
Sound.  Sound  Insulation  (Lydisolering),  E.  Suenson.  Teknisk  Tidsskrift  (Den 
Tekniske  Forenings  Tidsskrift),  vol.  46,  no.  23.  Nov.  6,  1922,  pp.  167-178,  12 
figs.  Vibration  of  particles  propagation  of  sound  waves  and  its  velocity  in 
various  materials;  damping  and  absorption  of  waves;  cork  and  other  insulators; 
insulation  of  machinery. 

INTERNAL-COMBUSTION  ENGINES 

Four-Cylinder,  Classification  of.  Classification  and  Designation  of  Multi-Cylin- 
der Light  Engines  (Einteilung  und  Benennung  der  vielzvlindrigen  Leichtmotor- 
en),  H,  Schrdn.  Motorwagcn.  vol.  25,  no.  3.  Nov.  10,  1922,  pp.  589-595. 
22  figs.  Usual  classification;  classification  according  to  crank  and  cylinder 
diagram;  and  according  to  motion-geometrical  aspects;  thrust  direction  of 
connecting  rod  and  dead-center  line  as  designations  of  classification. 

Governors.  The  Ramsay  Marine  Governor.  Mar.  Engr.  and  Naval  Architect, 
vol.  40,  no.  544,  Jan.  1923.  pp.  15-16,  3  figs.  Description  and  method  of  oper- 
ation of  apparatus  applicable  to  internai-comliustion  engines. 

Heavy  Fuels.  Group  Session  on  "The  Present  Status  and  Probable  Development 
of  Internal  Combustion  Engines  to  Consume  Heavv  Fuels."  Am.  Petroleum 
Inst.— Bui.,  vol.  3,  no.  r,2.  Deo.  30,  1922.  pp.  129-150, 3 tigs.  Remarks  bv  Henry 
L.  Doherty,  Harte  Cooke,  F.  W.  Gay,  W.  G  Gernandt,  C  E  Lucke.  Carl  A. 
Norman,  Max  Rotter,  Arthur  West.  W.  P.  Dempsey  and  A.  C.  Goldingham. 

I.inkshafts  and  Am  CoNTAi.NF.ns.  Revision  of  Rules  for  Internal  Combustion  Engin- 
es, Joseph  Hecking.  Motorship,  vol.  S,  no.  1,  Jan.  1923.  pp.  51-  and  52.  Mo- 
difications in  rules  for  lineshajfts  and  air  containers  for  internal-combustion 
engine- 

Marine  Review  of  Different  Types  of  Marine  Internal-Combustion  Engines. 
North-East  Coast  Instn.  Engrs.  and  Shipbldrs.,  advance  paper,  no  1310SQ. 
for  meeting  Jan.  12,  1923,  20  pp.,  7  tigs  on  supp.  plates  Descriptions  of 
following  engines:  Armstrong-Su'zcr  Diesel  engine:  Camellaird-Fuilagsr. 
Dozford  opposed-piston:  Neptune  and  Scott-Still  marine  oil  engines;  and 
Vic-kens  internal-combustion  engine. 

Stii.i..  The  Still  Engine  (Der  Still-Motor),  Wars.  Motor  u.  Auto.  vol.  19,  no. 
23-24.  Dec.  20,  1922,  pp.  2S7-2S.S.  1  tig  An  oil  engine  with  combustion 
cylinder  and  steam  cylinder;  design  and  operation. 

See  also  Airplane  Engines;  Automobile  Engines;  Diesel  Engines;  Oil  Engines; 
Semi-Diesel    Engines. 
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IRON  INDUSTRY 
Ontario.  An  Iron  Ore  Indstry  for  Ontario,  A.  Hasselbring  and  Geo.  W.  McLeod. 
Can.  Min.  Jl.,  vol.  2,  no.  3,  Jan.  19,  1923,  pp.  52-54.  Practical  proposal  from 
two  mining  engineers  with  purpose  of  aiding  Ontario  Iron  Ore  Committee,  re- 
garding establishment  of  iron  ore  industry  in  Ontario.  Also  in  Iron  and 
Steel  of  Canada,  vol.  6,  no.  1,  Jan.  1923,  pp.  4-6. 

IRON  AND  STEEL 

Bibliography  1922.  Review  of  Iron  and  Steel  Literature  for  1922,  E.  H.  McClelland. 
Forging  and  Heat  Treating,  vol.  9,  no.  1,  Jan.  1923,  pp.  6-10.  Also  Blast  Fur- 
nace and  Steel  Plant,  vol.  11,  no.  1,  Jan.  1923,  pp.  7-11.  Classified  list  of  more 
important  books,  serials  and  trade  publications  during  1922,  with  few  of  earlier 
date,  not  previously  announced. 

Direct  Process.  Production  of  Iron  and  Steel  Direct  from  the  Ore,  Ralph  Whitfield. 
Iron  and  Coal  Trades  Rev.,  vol.  106,  no.  2862,  Jan.  5,  1923,  pp.  6-7,  6  figs. 
Study  of  proposals  of  Courcoud,  in  view  of  apparent  failure  of  Basset  proposals. 

Metallurgy  1922.  Developments  in  Metallurgy  of  Iron  and  Steel,  S.  L.  Goodale 
and  Kenneth  D.  Dodd.  Blast  Furnace  and  Steel  Plant,  vol.  no.  1,  Jan.  1923, 
pp.  4-6.  Report  of  important  achievements  recorded  in  current  periodicals 
and  presented  as  papers  before  national  societies  during  1922. 

Sulphur  Determination.  The  Determi  nation  of  Sulphur  by  Combustion  in  a  Stream 
of  Oxygen,  A.  Vita.  Forging  and  Heat  Treating,  vol.  8,  no.  12,  Dee.  1922, 
pp.  557-559.  Analytical  determination  of  suiphur  in  pig  iron,  steels,  ores,  slags 
and  fuels  by  combustion  in  a  stream  of  oxygen;  discusses  special  cases  and 
limitations.     Translated  from  Stanl  u.  Eisen,  July  15,  1922. 

IRON  CASTINGS 

High-Silicon.  Acid  Resisting  Metal  Unique,  H.  E.  Dillcr.  Foundry,  vol.  51,  no. 
2,  Jan.  15,  1923,  pp.  47-52,  10  figs.  Castings  made  of  high-silicon  iron  melted 
and  remelted  in  air  furnace  with  addition  of  50  per  cent  f errosilicon ;  metal 
hard  and  brittle,  easily  welded,  but  not  machineable. 

Internal  Chill.  Internal  Chill  in  Castings,  J.  E.  Hurst.  Foundry  Trade  Jl.,  vol.  27, 
no.  337,  Feb.  1,  1923,  pp.  85-87,  1  fig.  It  is  believed  that  phenomena  of  in- 
ternal chill  can  be  attributed  to  lag  or  period  of  time  which  elapses  in  cooling 
down  of  cast  iron  before  maximum  rate  of  cooling  is  attained. 

IRON,  PIG 
Grading.    The  Grading  of   Pig-Iron,   H.  H.  Shepherd.    Foundry  Trade  Jl.,  vol.  27, 
no.  334,  Jan.  11,  1923,    pp.   25-26,   3   figs.    System   of   (trading   by   means   of 
combination  of  analytical  and  fracture  system. 

IRRIGATION 
Water  Measurement.     Discharge  Through  Adjustable  Submerged  Orifices,  H.  A. 
Wadsworth.     Eng.   News-Rec,  vol.  90,  no.   7,   Feb.   15,   1923,  pp.   308-309, 
6  figs.     Experiments  made  at  Sacramento  and  Fort  Collins  lead  to  increased 
accuracy  of  measuring  irrigation  water. 


LABORATORIES 
Hydraulic.     Inauguration  of  the  Hydraulic  Laboratory  at  Beauvert(Near  Grenoble 
(Inauguration  du  Laboratoire  d'Hvdraulinue  de  Beauvert  a  Grenoble).     Houille 
Blanche,  vol.  21,  nos.  71-72,  Nov-Dec.  1922,  pp.  214-219,  15  figs.  For  studying 
utilization  of  waterfalls;  technical  equipment  and  testing  apparatus. 

LABOR 
Problems  on  Railroads.  The  Labor  Problem  on  the  Railroads,  Charles  H.  Stein. 
N.Y.  Railroad  Club— Proc,  vol.  33,  no.  1,  Dec  1922,  pp.  6840-6855.  In 
author's  belief,  interests  of  public  in  respect  to  labour  problem  on  American 
railroads  will  require  existence  of  U.S.  Railroad  Board,  provided  that  by 
congressional  action  necessary  teeth  are  incorporated  in  act. 

LABOR  TURNOVER 
Causes  and  Cost.     Labor  Turnover  Causes  Economic  Waste,  W.  C.  West.     Forging 
and  Heat  Treating,  vol.  9,  no.  1,  Jan.  1923,  pp.  11-13.     Cost  and  cause  of 
excessive  labor  turnover;  suggestions  for  reducing  turnover. 

LATHES 
Railway-Wheel.     Modern  Wheel  Production  (Neuzeitliche  Rearbeitung  von  Rad- 

siitzen),  O.  Krupski.     Organ  fur  die  Fortsehritto  des  Eiscnhahnwesens,  vol. 

77,  no.  20,  Oct.  15.  1922,  pp.  303-307,  6  figs.     Lathes  for  turning  wheels  and 

tires,  and  description  of  operations 
Turret.     Using  the  Turret  Lathe  for  Small  Lots,  Albert  A.  Dowd.     Maohy.  (NY.), 

vol.  29,  no.  6,  Feb.  1923,  pp.  424-429,  12  figs.     Examples  showing  how  small 

quantities  of  castings  and  forgings  can  be  machined  economically  on  turret 

lathe. 

LIGHTING 

Street.  New  Practice  in  Street  Lighting,  A.  E.  Bcttis.  Elcc.  World,  vol.  81,  no.  6, 
Feb.  10,  1923,  pp.  321-326,  18  figs.  Pole-typo  transformers  used  in  Kansas 
City  to  reduce  substation  equipment  to  minimum;  installation  conditions  requir- 
ed underground  cable  of  special  type   features  of  lamps. 

LIGNITE 
DIHOCKS.     Grudehocks,  0    P    Bood.     Coal  Age.  vol.  23,  no.  4,  Jan.  25,  1923, 
pp.    17.5-176,    1    fijf       New   material  made  from   brown   coal  put  on   market   in 
many,  known  as  grudecocka,  which  moans  embers  coke  and  may  be  best 
deonribed  as  lignite  char;  its  uses  for  domestic  heating  and  cooking. 
World  Industrie*.      Brown  Coals  and  Lignites.  William  A    Hone.     Rov    Soo.  Arts 
—.11.,  vol    71,  no    3662.  Jan.  26,  1923,  pp.  172-IS4,  3  figs       I  'mn.  and  classific- 
ation;  characteristic   properties;   brown   coal   industries   of   Central   Europe; 
lignite  in  United  States,  British  Empire,  Australia,  Burma  and  Malay  Penin- 
sula. 

LOCOMOTIVES 
Balanced  Compound.     Economy  of  Four  Cylinder  I  1 1  ompound  Locomotive, 

W.  E.  Symons.     Ry.  and  Locomotive  Eng  ,  vol   86.  no  2,  Feb.  1923,  pp.  53-">l, 
Features  of  refinement  in  design;  objection  to  additional  parts;  improvements. 


Baldwin.  Powerful  Baldwin  Locomotives  for  Western  Maryland  Railway.  Ry. 
Gaz.,  vol.  38,  no.  3,  Jan.  19,  1923,  pp.  8S-90  and  100,  5  figs.  Designs  establish- 
ing new  weight  and  tractive-effort  records  developed  in  connection  with  loco- 
motives supplied  to  West.  Maryland  Ry.;  designed  to  operate  on  90-lb.  rails, 
traverse  curves  of  22  deg.,  and  negotiate  grades  of  3J4  per  cent. 

Compressed-Aih.  Compressed  Air  Locomotives,  H.  Schulte.  Eng.  Progress,  vol. 
4,  no.  1,  Jan.  1923,  pp.  1-5,  9  figs.  Development;  types;  working  process; 
working  pressure;  air  consumption;  tunnel  locomotives. 

Compressed-Air  Locomotives  of  Old  and  Recent  Types  (Druckluft-Loko- 
motiven  alterer  und  neuerer  Bauart).  Gewerbefliess,  vol.  101,  no.  12,  Dec. 
1922.  pp.  344-348,  8  figs.  Review  of  development  of  modern  types,  and  exam- 
ples of  their  application,  especially  in  mining;  production  of  compressed  air 
up  to  200-atmos.  pressure  by  special  5-stage  compressors. 

Design  and  Construction.  Some  Features  of  Boiler  Design  and  Construction  in 
Relation  to  Upkeep,  A.  E.  Keyffin.  Ry.  Engr.,  vol.  44,  no.  510,  Jan.  1923, 
pp.  28-29.  Tube  arrangements;  water-space  stays;  firebox  crown  stays;  firehole 
and  foundation  ring;  flanged  plates;  tubes;  washout  arrangements;  steamdomes. 
(Abstract.)  Paper  read  before  Instn.  Locomotives  Engrs. 

Diesel-Electric.  Diesel-Electric  Locomotives  and  Railway  Motor  Cars  (Locomo- 
tive ed  automotrici  benzo-elettriche),  D.  F.  Spani.  Elettrotecnica,  vol.  9, 
no.  35,  Dec.  15,  1922,  pp.  804-805,  4  figs.  Construction  and  operation  of  some 
American  and  Swedish  types;  advantages. 

Is  the  Steam  Locomotive  Out  of  Date,  L.  G.  Coleman.  N.E.R.R.  Club, 
Jan.  9,  1923,  pp.  190-199  and  (discussion)  199-239,  3  figs.  Points  out  that 
weakness  of  steam  locomotives  is  its  boiler,  and  discusses  possibilities  for  use 
of  Diesel  or  gas  engine  as  power  plant.  See  (Abstract)  in  Ry.  Mech.  Engr  , 
vol.  97,  no.  2,  Feb.  1923,  pp.  92-94. 

Drawbars.  The  Design  of  Engine  and  Tender  Draw  bars,  H.  J.  Coventry.  Rv. 
Mech.  Engr.,  vol.  97,  no.  2,  Feb.  1923,  pp.  87-89,  2  figs.  Comments  on  existing 
practice  with  suggestions  for  more  logical  basis  of  design. 

Fireless.  Heavy  Plates  Used  in  Fireless  Locomotive,  C.  E.  Lester.  Boiler  Maker, 
vol.  23,  no.  1,  Jan.  1923,  pp.  1-3,  2  figs.  Details  of  construction  of  tank  of 
largest  fireless  steam  locomotive  ever  built. 

Pacific.  G.  N.  R.  Three-Cylinder  Pacific  Locomotive,  Engineer,  vol.  135,  no.  3500, 
Jan.  26,  1923,  pp.  90,  92  and  supp.  plate.  Presents  drawings  of  locomotive 
which  was  described  in  same  Journal,  Apr.  14,  1922. 

New  Locomotives  for  the  Alabama  &  Vieksburg.  Ry.  and  Locomotive 
Eng.,  vol.  36,  no.  2,  Feb.  1923,  pp.  33-34,  6  figs.  Pacific  and  Mikado  types, 
feature  of  which  is  interchangeability  of  parts. 

Rods,  Milling.  Milling  Locomotive  Rods.  Machy.  (Lond.),  vol.  21,  no.  539,  Jan. 
25,  1923,  pp.  531-534,  8  figs.  Results  of  tests  conducted  in  United  States  to 
determine  possibilities  of  reducing  costs  in  locomotive  shops  by  milling. 

Tank.  Heavy  Tank  Locomotives  for  Service  in  Germany.  Rv.  Gaz.,  vol.  38,  no. 
2,  Jan.  12,  1923,  p.  49,  1  fig.  2-10-2-type  tank  locomotive,  built  by  A.  Borsig, 
Berlin,  for  Halberstadt-Blankenburg  Ry. 

LUBRICANTS 
Manufacture.     Manufacture  of  Lubricants.     Oil  News,  vol.  10,  no.  23,  Dec.  5,  1922, 
pp.  19-20.     How  neutral  oils,  cylinder  stocks,  petrolatums,  and  wax  are  made; 
importance  of  still  and  "cut";  uses  of  petrolatum.     Reprinted  from  Atlantic 
Lubricator. 

LUBRICATING  OILS 
Specifications.     Lubricating  Oil  Specifications,  Harold  Moore.     Instn.  Min.  Engrs. 
—Trans.,  vol.  64,  part  3,  Dec.  1922,  pp.  74-78.     Notes  on  drafting  of  specifica- 
tions for  supply  of  lubricants. 

LUBRICATION 

Cylindrical-Journal.  On  the  Characteristics  of  Cylindrical  Journal  Lubrication 
at  High  Values  of  the  Eccentricity.  T.  E.  Stanton  Rov.  Soc. — Proc,  vol. 
102,  no.  A716,  Dec.  1,  1922,  pp.  241-255,  6  figs.  Investigation  to  obtain  more 
definite  information  on  nature  of  action  between  two  lubricated  surfaces  when 
value  of  intensity  of  pressure  as  defined  by  load  (area  of  lubricated  surface^ 
is  considerably  higher  than  that  normally  attained  in  current  practice  with 
cylindrical  journal?. 

Grease  Gun  for  Bearings.  The  "Enots"  Machinery  Grease  Gun.  Machv. 
(Lond.),  vol.  21,  no.  538.  Jan.  18,  1923,  pp.  494-495,  2  figs.  New  type  used 
for  greasing  bearings  in  all  kinds  of  machinery  and  factory  equipment  generally 

Journal  Boxes.  Successful  Lubrication  of  Journal  Boxes,  W.  J.  O'Connor.  Ry. 
Mech.  Engr.,  vol.  97,  no.  2,  Feb.  1923,  pp.  106-108.  Paper  read  before  Chief 
Interchange  Car  Inspector's  and  Car  Foremen's  Assn.  of  Am.,  and  discussion. 


M 


MACHINE  TOOLS 

11  i.NDLE8,  Phessed-Steel.  Pressed -St  eel  Machine  Handles.  Fred  R.  Daniels.  Ma- 
chy. (N.Y.),  vol.  29,  no.  0,  Feb  1923,  pp.  466-468,  6  figs.  Process  for  man- 
ufacturing hollow  seamless  machine  handles. 

Making  Handles  from  Strip  Steel,  Herbert  R.  Simonds.  Iron  Trade  Rev., 
vol.  72,  no.  7,  Fob  15,  1923,  Pi>.  505-607  and  510.  S  figs,  Machine-tool  handles 
formerly  made  from  castings  now  produced  on  forming  presses  utilising  special 
dies;  12  operations  required  to  turn  raw  material  into  finished  produce;  details 
of   pr oi 

Pull  or  Push  Cutting  Stroke.  Pull  or  Tush  Cutting  Strokes.  Mech.  World,  vol. 
73,  no.  1879,  Jan.  5,  1923,  pp.  2-3  3  figs.  Discusses  problem  as  to  whether 
cut  shall  be  taken  on  pulling  or  pushing  stroke  on  certain  types  of  machine  tools, 
possessing  holders  or  rams  carrying  tool  out  from  end 

Tripi.i  x  I  NIVBB8AL,      II"    triple!  I  nnersa!  Mae1  I  Engineering,  vol.   113, 

no  2078,  Jan.  26,  1023,  i>.  lis.  6  figs,  partly  on  p,  110.  Describee  machine 
which  may  be  used  for  many  purposes,  such  as  turning,  milling  and  drilling, 
either  vertical  or  angular. 

MACHINERY 

Depreciation.     Sonic    Economic     Phi I  eorgi     F.    Marsteller. 

Elec    World,  vol.  81,  no    1,  Jan    .'7,   192  I    pp    217   !19,   I 

evaluating  increase  of  equipment  efficienc]    in  studies  of  plant  design;  mathe- 

matical  formulas  developed  tot  such  stm 

Foundation  Vibrations.  Investigations  of  the  Oscillations  of  Foundations  (TJnter- 
nichungen  Qber  Fundamentschwingungen),  I  rnsl  Scl  midi  Zeil  des  Vereines 
deutscher  Ingenieure,  (supp  sheet  no  B,  Jan    13,  1922,  pp  83-36,  11 

figs.    Oscillations  caused  by  periodical  forot  ■  investigated  by 

means  of   graphic   representation   of   oscillating   magnitudes   through   vi 
investigation  oi  behavior  of  clastic  machine  foundations  of  cork  and  rubber. 
Experimental    results. 
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MAGNETOS 

1     Newderi  tfi^andialighterandino- 

Vi'",nf1(tur, „f  Magneto  Parts,  W.  Richards.     Mar 

..act  breaker  lever  and  collector  nng. 

MAGNETS 

fC   Acc°oun?S  « J, '  ,' .',,,1  out  on  some  of  special I  steels  in  which  magnetic 
Properties  are  developed  to  highest  degree  80  far  attained. 
MALLEABLE  IRON 

- fe3?sfi?aEte£^sr»aat* 

frames'  of  smaTl  motors  and  generators  used  on  automobiles. 

MANOMETERS 
.„„..*,       a  P™r>Up  Manometer  for  Ventilation  Measurements, 
Vffim;ZrSW^£  J^S3taS?5S  4,  no.  193   Jan.  1923,  pp.  19-22, 
^figs      Details  and  operation  of  manometer  developed  by  author. 

MEASURING  INSTRUMENTS 
published.  ,      -,,•_._}.  anci  Vibroeraph  and  Measuring 

TOHS.OGRAPH     AND    ^««^  J     '    To  « J      ^Cl  ^     und     ^^     ^ 

diagrams  are  presented  showing  varied  uses  of  apparatus. 

METALS 
tv       „„«,    nnrl    Snecial    Properties    of    Metals    (Metallkrankheiten    und 

$E££%2£Z  Wffi»&  of  tin  into  powder,  a 
contagious  disease;  corrosion  of  iron;  etc. 

METALLURGY 
C«— ■„  Recent  Advanc      in  Magical I  C^oistg r^^^^Og- 

Age  (Lond.),  vol.  8,  no    ^ ^  jj*  ^  PhPd  on  number  of  metallurgical 
£3B^&t£&.  rlyanS.    ^^llXic  transformation;  crystal  structure 
influence  of  carbon  atoms;  hard  and  soft  steel, 
METALS 

SonUwe^^^  Bibliography. 

METRIC  SYSTEM 
Features  «»  AnvANTAoE8  CijAiMf  •     The ^e^ational M^ie  System  of  Weights 
lel^S  16Upp.  B6Ufigs°f  Reporfptpared  to  answer  questions  addressed 
to  Bur.   of  Standards. 

MILLING  MACHINES 

Standi  Committce-ol  AJssn.  German'  Machine-Tool  Mfrs.  for  standardization 
of  tool  fastenings. 

MINERALS 

siller,  lead? natural  gas,  copper,  asbestos,  zinc,  feldspar  and  gypsum. 

MINING 

, ,.    .       •     /-, i„    t   p   TVrrpll      Science  vol   57,  no.  1463,  Jan.  12,  1923, 

CANADpAp.  3^3n8.n6Histoa"yadof'de vdopmel":    Addas'  before  Am.  Assn.  for  Advance- 
ment  of  Science. 

Dmi««j«k^:s«cpaDfs 

Co  .'  forremovi^heavy  ground'near  old  caved  cut-and-fill  or  square  set  slopes. 
NITROGEN 

MOLDING  METHODS 
molding  with  flange up  or  down;  d.fferent  kinds  of  gates  are  illustrated. 


MOTOR  I'.'  BE8 

fl^^^^Ji^^^^^^}^^    21.  no,  o3« 
^nfi&d^^ 

BDC-Wte  The  B£Whed  A..U,bu«r  of  Pari,  ^»^*Sa^MI^W5 
tS^^SS&tAS^  ^.V'of  &&£  control  of  «hS; 
34-hp.  motors. 

MOTOR  TRUCKS 

19-s      Contains  following  articles. The   ^  I-u  urc  of  the  Electric  Commer- 
Truek,  Charles  I     Btonner.  Jr'ppn7,t'  ?  fig* '■  Tl .. "Vie  d  for  Electric  Trucks, 

KSaS^f-^astSb^SESsS 


o 


OFFICE   MANAGEMENT 

s^es  thaf'cut  and  print  without  waste  from  flat  papers. 

OIL 
Prospecting  fob  Gas  and      Prospecting  and  Testing  for  OT  and  G^   R-  E   Cdlom. 

giSa^HiSfiSaSB 

OIL  FUELS 
Br™  S.ste.     A  New  ^^urning  Gas  o^Fuel  ^  Wg-Jjg 
lystem  tabSaf  on tubSSg  of  gaseous  flow  and  mixture  of  gas  and  a,r  in 

burner  itself. 

OIL  SHALES 
Moncton  Area  Caxapa.     Geology  of  tte  Moneton»Ia^re^W.  IJ»*%£% 

Brunswick  and  Nova  Scotia. 

OIL  ENGINES 
B.a^O-Hto     Small   OH.  Engine   Battery^harging  Sets    W^.ljo£ 
Beama,  vol.  11.  nos.  5  and  6    Nov^and  JJe*      ^Characteristics  of  lead 

charge  Automatic  starting:  engines,  dynamos  and  types  of  loads.     Jan..  tx 

oner.     Motorship.  '^^^^^amftheir  heat  value,  temperatures. 

and  200  b.hp.  running  at  280  r.p.m. 

OIL  FUELS  . 

Combustion.    Judging  to >Com6u8Uor ,of  L.qu.d  Fuels  A  U  ng  p 

nace  and  Steel  Plant,  \ol_  11.  no    1,  Jan-   *• "^  p,nalvsis  applied  to  liquid 
S^-pUu^r^^^^^^^^ 


OPEN-HEARTH  FURNACES 


S^ria^^^^  briefl^explains  Naism.tb  mecha- 


nical  neutral  point 
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Sulphur  Control  in  Basic.  Control  of  Sulphur  in  the  Basic  Open  Hearth  Process, 
Sylvester  V.  Williams.  Blast  Furnace  and  Steel  Plant,  vol.  11,  no.  1,  Jan.  1923, 
pp.  51-54.  Excessively  high  temperatures  necessary  to  remove  all  sulphur; 
reduction  at  blast  furnace  advantageous;  selection  of  low-sulphur  fuels  should 
be  carefully  watched. 

OIL  TANKS 

Storage,  Oil  Gaging.  Accurately  Gauging  Tanks,  B.  C.  Rinehart.  Oil  News,  vol. 
11,  no.  2,  Jan.  20,  1923,  pp.  21-22,  1  fig.  Describes  accurate  method  of  gaging 
oil  in  storage  tanks  for  petroleum  industry;  factors  that  influence  results;  how 
to  correctly  strap  a  tank. 

ORE  DEPOSITS 
Climatic  Change,  Effect  of.     An  Effect  of  Climatic  Change  on  the  Superficial 
Alteration   of  Ore   Deposits,   Henry   H.    Knox.     Economic   geology,   vol.    17, 
no.  8,   Dec.   1922,  pp.  655-661.     Discusses  causes  involved  in  segregation  at 
one  horizon  of  oxidized  zone  and  impoverishment  at  another  horizon. 

OXY-ACETYLENE  CUTTING 
Cast  Iron.     Applications  of  the  Cutting  of  Cast  Iron  with  the  Oxy-Acetvlene  Torch, 
A.  S.  Kinsey.     Am.  Welding  Soc— J].,  vol.  2,  no.  1,  Jan.  1923,  pp.  21-33,  8  figs. 
Typical  examples  of  cutting  cast  iron;  economy  and  method  of  cutting;  effects 
on  cast  iron;  theory  of  cutting  metals  with  gas. 

OXY-ACETYLENE  WELDING 

Pipe  Lines  and  Pumping  Stations.  Oxy-Acetylene  Welding  as  Applied  to  Oil- 
Carrying  Pipe  Lines  and  Pumping  Stations,  N.  E.  Wagner.  Acetylene  Jl., 
vol.  24,  no.  6,  Dec.  1922,  pp.  271-277  and  (discussion)  277  and  310,  6  figs. 
Describes  experiences  of  Prairie  Pipe  Line  Co.  in  laying  various  lines,  including 
problems  encountered.     Address  before  Convention   of   Int.   Acetylene  Assn. 

Sheet  Metal.  Production  Welding  in  the  Sheet  Metal  Shop,  J.  W.  Owens.  Am. 
Welding  Soc— Jl.,  vol.  2,  no.  1,  Jan.  1923,  pp.  41-44,  4  figs.  Welding  with 
gas  flames  in  manufacture  of  metal  furniture. 


PULLEYS 
Calculation.  Calculation  of  Pulleys  for  Fiber  and  Wire  Rope  (Berechnung  von 
Hanfseil-  und  Drahtseilscheihcn).  Zeit.  fur  die  gesamte  Giessereipraxis. 
Vol.  43,  no.  50-51,  Dec.  30,  1922,  pp.  640-641,  9  figs.  Number  and  diameter 
of  ropes,  horsepower  to  be  transmitted,  number  of  revolutions,  diameter  of 
pulleys. 

PULVERIZED  COAL 

Boiler  Firlng.  Firing  Boilers  with  Powdered  Fuel  at  Bruav  Colliery,  M.  Sohm. 
Colliery  Guardian,  vol.  124,  no.  3235,  Dec.  29,  1922,  pp.  1583-1585,  4  figs.  Ex- 
periences with  pulverized-coal  plant  for  battery  of  16  boilers  installed  at  Labuis- 
siere  central  station.  (Abstract.)  Translated  from  Revue  de  l'lndustrie 
Mine'rale. 

Feeding,  Principles  of.  Principles  of  Feeding  Pulverized  Fuel,  M.  W.  Arrowood. 
Combustion,  vol.  8,  no.  2,  Feb.  1923,  pp.  117-122.  Continuation  of  author's 
reply  to  those  who  commented  on  his  articles  in  Julv,  Aug.  and  Sept.  1922  issues. 

Pulverizers  and  Driers.  Pulverized  Coal— Its  Utilization  in  the  Industries,  Cecil 
F.  Herington.  Combustion,  vol.  7,  no.  6,  Dec.  1922  and  vol.  8,  no.  1,  Jan. 
1923,  pp.  345-350  and  362  and  42-48,  16  figs.  History  of  pulverized  coal; 
describes  various  types  of  driers  and  pulverizers. 

Powdered  Coal  for  Reverberatory  Furnaces,  J.  B.  Johnson.  Combustion, 
vol.  8,  no.  2,  Feb.  1923,  pp.  90-93,  6  figs.  Describes  powdered  coal  plant  of 
United  Verde  Copper  Co.,  Clarkdale,  Ariz.,  built  for  maximum  capacity  of  700 
tons  per  24-hr.  day,  designed  to  provide  powdered  coal  fuel  for  six  open-hearth 
reverberatory  furnaces,  including  storage  plant,  conveyor  system,  dryers,  etc. 

PUMPS,  CENTRIFUGAL 
Sand  and  Dredging.     Pumps  Used  in  Dredging  and  for  Pumping  Sand,  E.  T.  Keenan. 
Eng.  World,  vol.  22,  no.  1,  Jan.  1923,  pp.  27-29,  3  figs.     Details  of  design. 

PUMPING  PLANTS 
Water  Wheels,  250-Year  Old.     250-Year  Old  Marly  Waterwheels  for  Versailles 
Fountains.     Eng.   News.-Rec,  vol.   90,   no.   3,  Jan.   18,   1923,  p.    107,   2  figs. 
Water  pumped  to  aqueduct  4000  ft.  away,  500  ft.  higher;  gravity  fall  to  foun- 
tains; 200  pumps,  15  mi.  of  cast-iron  pipe. 


PAPER  MILLS 
Transmission  Machinery.  Paper  Mill  Transmission  Machinery,  G.  N.  Vanderhoff. 
Paper,  vol.  31,  nos.  1,  2  and  3,  Sept.  6,  13  and  Nov.  8,  1922,  pp.  7-12,  12-14  and 
33.  Discusses  shaftings  and  bearings;  maximum  stress  and  elastic  limit  for 
shaftings,  life  of  shaft,  importance  of  flexibility  and  where  it  is  necessary,  use 
of  compression  couplings,  how  lubrication  is  affected,  feeding  oil  by  capillary 
attraction;  considers  different  kings  of  pulleys. 

PEAT 
Canada.     Canada  Hopes  Peat  Will  Displace  Much  Anthracite,   E.   L.   Chicanot. 
Coal  Age,  vol.  23,  no.  5,  Feb.   1,  1923,  pp.  215-218,  6  figs.,  190,000,000  tons 
of  peat  fuel  mapped  out  in  Dominion;  one  machine  will  produce  100  tons  per  day. 

PHOTOELECTRICITY 
Sensitivity,    Investigations.     Various    Photo-Electrical    Investigations,    W.    W. 
Coblentz.     U.S.  Bur.  of  Standards— Sci.  Papers,  vol.  18,  no.  462,  Dee.  20,  1922. 
pp.  585-607,  9  figs.     Miscellaneous  data  obtained  in  connection  with  general 
investigation  of  photoelectrical  sensitivity. 

PIPING 
PoWBB  Plants.     Power  Plant  Piping,  G.  W.  Smith.     Nat.  Engr.,  vol.  27,  no.  1,  Jan. 
1923,  pp.  4-7.     Pipe  sizes,   valves,   fittings,  gaskets,   bolts,   hangers,  drainage 
and  expansion.     Paper  read  before  N.A.S.E.  convention. 

PISTONS 

Aluminum.  Aluminum  Alloy  Pistons.  Metal  Industry  (Lond.),  vol.  22,  no.  3,  Jan. 
19,  1923,  p.  3.  Discusses  difficulties  in  their  use;  thermal  conditions  under 
Which  carting  is  required  to  work;  heat  treatment. 

Temperature  Fluctuations.  Temperature  Fluctuations  and  Heat  Absorption 
of  Internal-Combustion-Engine  Pistons  (Tcmperaturschwankungen  und 
Warmcaufnahme  der  Kolben  von  Verbrennungsmaschinen),  Max  Jakob. 
Zeit.  des  Vereinee  dcutschcr  Ingenieure,  vol.  66,  no.  51-52,  Dec.  23,  1922,  pp. 
1138-1140,  1  fig.  Points  out  that  piston  is  almost  entirely  unaffected  by  change 
of  temperature  in  combustion  chamber  of  a  gas  engine;  differences  in  heat 
absorption  of  pistons  of  different  metals  due  to  their  varying  reation  against 
radiating  heat.  Recommendations  for  further  investigation  of  exchange 
of  heat  in   cylinder. 

PLANERS 
Htdbaduc    Drive.     Hydraulic   Planer   Drive.    M.    II.    Sabine      Macby,    (Lond.), 
vol.  21,  no.  5.17,  Jan.  11,  1923,  pp.  460-163,  :i  figs.     Experimental  hydraulie 
drive  applied  to  large  planer  by  Variable  Speed  Gears,  Ltd.,  employing  trans- 
mission of  gear  of  their  separated  unit  type. 

PORTS 
Seattle,  Wash.     Benefits  Received  by  Spittle  and  the  Northwest   by    Reason  of 
the    Formation    of   the    Port    of   Seattle    District    and    the  Construction   of   Its 
Magnificent  Harbor  Terminals,  W    8    Lincoln.     World  Ports,  vol.  II,  no.  3, 
Jan.  1923,  pp.  60-71,  7  figs.     Describes  how  port  district  is  operated. 

PRESS  IS 
•  I  kbohINO.      Knuckle-Joint    Embossing    Presses,    X.    T.    Thurston 

Machy.  (N.Y.),  vol  29,  no  8    Feb    1923,  pp    151  152,  2  figs.     Usedertenai 
for  embossing  coins,  medallions,  etc      Describes  2500-ton  double-geared  press 
in  operation  on  frame  connection  of  automobile. 

PRODUCER  I 

rmPKBATTTRI       I.ow-Trmper;iture  Bye-Produotl    Produoet  Gas       '.ris  .11  .  vol. 
161.    no.    3114.   Jan.    17.    1923,    pp     111-142       Distributive   features;   semi-low 

and  true  low-temperature  producers;  comparison  of  producer! 
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PUMPING  STATIONS 

Design.  An  Economical  Water  Supply  Plant,  William  C.  Rudd.  Ry.  Maintenance 
Engr.,  vol.  19,  no.  1,  Jan.  1923,  pp.  17-18,  6  figs.  Wide  range  of  water  levels 
in  river  introduces  interesting  problem  in  pumping-station  design. 

Ontario,  Canada.  Strange  Street  Pumping  Station,  Kitchener,  Ont.,  Marcel 
Pequegnat.  Can.  Engr.,  vol.  44,  no.  4,  Jan.  23.  1923,  pp.  159-162,  7  figs. 
Air-lift  system  employed  to  pump  water  from  wells;  describes  million-gallon 
emergency  reservoir,  motor-driven  air  compressors  and  centrifugal  pumps, 
stand-by  gasoline  engines,   and   distribution  system. 

PUMPS 

Air-Lift.  Air  Lift  for  De-Watering  Mines,  Herbert  Axford.  Compressed  Air  Mag.. 
vol.  27,  no.  11,  Nov.  1922,  pp.  312-314,  5  figs.  Use  of  large  capacity  air  compres- 
sors, up  to  2000  and  3000  ft.  displacement,  for  pumping  water  in  anthracite 
coal  mines. 

Boiler-Feed.  Boiler-Feed  Pumps.  Southern  Engr.,  vol.  38,  no.  5,  Jan.  1923,  pp 
100-112,  27  figs.  Inspecting  water  valves;  setting  of  Duplex  pump  valves; 
size  of  pump  and  injector;   horsepower  and  pressures  obtained  in  pumps. 

Vacuum.  Size  Selection  of  Dry-Vacuum  Pumps,  Edward  W.  Now  s  and  Harold  V. 
Sturtevant.  Mech.  Eng.,  vol.  45,  no.  2,  Feb.  1923,  pp.  103-104,  3  figs.  Me- 
thods of  determining  volumetric  efficiency  were  tried  out,  and  working  with 
actual  test  data,  values  were  obtained  from  which  a  "constant"  curve  was 
plotted,  giving  closely  accurate  results  from  80-per  cent  perfect  vacuum  up; 
with  aid  of  this  curve  two  charts  have  been  plotted,  by  means  of  which  it 
is  possible  to  determine  rapidry  (1)  size  of  pump  required  to  exhaust  given 
volume  to  specified  degree  of  vacuum  in  predetermined  time;  or  (2)  where 
vacuum  pump  is  already  installed,  time  required  to  exhaust  given  volume  to 
specified    degree    of    vacuum.      (Abridged  | 


R 


RADIOTELEPHONY 
BROADCASTING  Stations.     The  British   Radio  Broadcasting  Stations      F.lec     Rev 
vol.  91,  no.  2353,  Dee.  29,  1922,  pp.  964-966,  3  figs      Describes  transmitting 
apparatus  of  Manchester,  London,  and  Birmingham,  stations 

RADIOTELEGRAPH? 

Receiving.  Super-regeneration  (Au  Buiel  de  la  super-regeneration),  Michel  Adam 
Hadio-electncitc,  vol  3,  no.  12,  Dec.  1922,  pp,  508-513,  8  lie-  Nefl  method 
for  radio  receiving,  winch  allows  triodes  to  reach  maximum  amplifj  ins  p 

l'i:i\sm,ANTK'  Stations.     The  Marconi  Transatlantic   Wireless  Stations  at 

narvon  and  Tmvyn  Engineering  vol  115,00  2979,  Feb  2,  1923,  pp  1:1-136, 
8  furs  Historical  survey  of  developments  which  have  taken  place  In  trans- 
mission and  reception 

Wavemeters.  Standardization  of  Wavemeters,  ikira  Tsubouchi  Electroteoh- 
nieal  Laboratory,  no    115,  Bepl    1922,  67  pp  ,  30  Bge      Method  ol  wavemeter 

calibration;  elements  of  inductance  cods  for  standard  W8 

B  \li.s 
T,\yin<:     Methods  and  Coats  of  laving  Rail,  George  w     Morrow      i  nj    and  I 

trading  (Railway*),  vol   59    do    i.    Jan    17,  1923,  pp    138-184      l     mparative 

figures  for  work  with  and  withou 

before  Metro.  Track  Supervisors  club.  \.  w    ' 

RAILWAY    CONSTRUI   HON 
Bolivia      Vtooha-Villason  B  istructionii  pbell 

Ry   Rev  .  vol   72,  i I  ■  b    10,  1923,  pp  243  24 

and  engineering  characteristics   ol   tra  bioh   will  supply  link 

connecting  interior  South  American  country  with  •  n  will 

span  gap  of  19^ 
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i:  \1IW.\Y  ELECTRIFICATION 
a.ntaces.    Advantages  if   Railroad   Electrification,   H    J    O'Brien.    Universal 
Engr  .  vol    86.  no.  6,  D"'    1922,  pp    17-21,  8  figs.     Comparative  methods  of 
operation  with  steam  and  electric  traction;    trunk-line  and  terminal  tunnel 

'  nlications. 

Di  vf-loi'ments.  Notes  on  Railroad  Electrification,  E.  A.  Palmer.  .11.,  Pae.  Ry. 
Clut) — Proc,  vol  6,  no  s,  Via  1922,  pp.  4-10.  Developments  in  United 
States;  eleotrio-looomotive  features  based  on  types  and  operations  on  existing 

elect  i 

France.      I  tion  of  the  Midi  Railway  (L'Elcctrification  des  chemins  de  fer 

du  Midi),  M.  Bachellcry.  Houille  Blanche,  vol.  21,  nos.  71-72,  Nov  -Dec.  1922, 
pp.  192-198.  Developments  since  1902;  choice  of  current;  power-house  data; 
transformers  and  substations;  line  protection;  etc. 

1!  A I  l/WAY  MOTOR  CARS 
Gasoline.     A  French  Petrol  Rail  Car.     Engineer,  vol.  135,  no.  3498,  Jan.  12,  1923, 

pp.  47-JS,  4  figs.     Details  of  62-72-hp.  rail  car  constructed  by  Schneider  & 

Cie.,  CreUBOt;  trial  and  working  results. 

Gasoline  Kail  Car  Shows  Good  Fuel  Economy.     Rv.  Age,  vol.  74,  no.  4, 

Jan.  27,   1023,  pp.  273-274,  3  figs.     Passenger  rail  car,  built  around  Gramm- 

Bernstein  3-ton  truck  chassis,  averages  12  mi.  per  gal. 
Gasoline-Electric.     Gasoline-Electric  Railway  Motor  Cars  (Note  sur  1'automotrice 

petrohSo-eJectrique   du   tramway   d£partemental   de   Pithiviers   a   Toury),   M. 

Watier.     Annales  des  Ponts  et  Chaussees,  vol.  2,  no.  5,  Sept. -Oct.  1922,  pp. 

160-174,  8  figs.     Application  of  Crochat  system,  consisting  of  4-cycle    Aster 

explosion  engine,  a  generating  dynamo  of  1000  to  ISOOr.p.m.,  and  electric  motor, 

to  Pithivicrs-Toury  line,  France;  for  local  traffic.     Rolling  stock;  comparison 

with  steam  operation. 

RAILWAY  SHOPS 
Machinery  Deficient.     Lack  of  Modern  Machinery  Handicaps  Railroads    E    L 
Woodward.     Ry.  Age,  vol.  74.  no.  3,  Jan.  20,  1923,  pp.  219-223,  8  figs.     Net 
earnings  reduced  by  need  of  machinery  to  repair  equipment  with  desired  speed 
and  economy;  remedial  suggestions. 

RAILWAY  OPERATION 

Canada.  Some  Fundamental  Needs  in  the  Canadian  Railway  Industry,  Edwin 
Winfield.  Can.  Ry.  and  Mar.  World,  no.  299,  Jan.  1923,  pp.  1-4,  8  figs.  In- 
quiries and  corresponding  conclusions  drawn,  regarding  some  things  influencing 
quality  and  cost  of  railway  transportation  in  future,  including  railway  mileage 
and  facilities,  passenger  and  freight  traffic,  transportation  costs  to  public, 
railway  operating  efficiency,  and  railway  earnings. 

RAILWAY  SIGNALLING 

A.C.,  Dynamic  Indication  for.  Dynamic  Indication  for  Alternating  Current  In- 
duction Motor  Signals,  P.  X.  Rice.  Ry.  Signal  Engr.,  vol.  15,  no.  1,  Jan. 
1923,  pp.  9-12,  6  figs.  Describes  system  of  dynamic  indication  suitable  for 
a.c.  Describes  induction  motor  apparatus,  including  standard  signals  and 
train  stops,  and  adaptable  to  switch  machine  motors  if  induction  switch  machi- 
nes come  into  use;  may  be  applied  to  a.c.  series  commutator  motors. 

Automatic.  New  Automatics  on  the  Grand  Trunk,  T.  A.  Allen.  Ry.  Signal  Engr., 
vol.  16,  no  1,  Jan.  1923,  pp.  5-8,  11  figs.  Details  of  installations  made  between 
Danville  Junction  Me.,  and  Yarmouth,  on  line  to  Portland;  storage  battery 
of  a.c.  floating  system  is  housed  in  cellar  built  in  signal  foundation;  switch 
lamps  electrically  lighted. 

Electric.  Electric  Control  of  Railway  Signals  and  Switches  (Coramande  61eetrique 
des  signaux  et  aiguilles  de  chemins  de  fer),  P.  Maurer.  Electricien,  vol.  54, 
no.  1316,  Jan.  15,  1923,  pp.  34-37,  8  figs.  Discusses  apparatus  for  controlling 
electric  circuits,  for  displacement  of  switches  and  signals,  and  for  effecting 
these  displacements. 

RAILWAY  TIES 
Preservative  Treatment.     The  Preservative  Treatment  of  Cross  Ties  and  Timber, 
F.  C.  Shepherd.     N.E.  R.R.  Club,  Dec.  12,  1922,  pp.  156-173  and  (discussion 
174-184,  3  figs.     Discusses  merits  in  use  of  zinc  chloride  or  creosote. 

RAILWAYS 
Valuation  in  Canada.     A  Review  of  the  Grand  Trunk  Railway  Arbitration,  J.  P. 
Newell  Eng.  News-Rec,  vol.  90,  no.  5,  Feb.  1,  1923,  pp.  211-215,  3  figs.     Post- 
war difficulties  of  Canadian  railways  and  methods  used  in  valuation  of  Grand 
Trunk  System  for  purchase  by  Government. 

RECLAMATION 
Irrigation  and  Drainage.     Irrigation  and  Drainage  in  the  Prairies,  E.  F.  Drake. 

Contract  Rec,  vol.  37,  nos.  21  and  2,  Jan.  3  and  10,  1923,  pp and 

27-28,  1  fig.  Deals  with  irrigation  in  southern  and  drainage  in  swamps  of 
northern  parts  of  Alberta  and  Saskatchewan,  Canada. 

REFRACTORIES 

Air  Furnaces.  Refractories  for  Air  Furnaces,  C.  E.  Bales.  Foundry,  vol.  51,  no.  3. 
Feb.  1,  1923,  pp.  112-116,  2  figs.  Manufacturing  of  molded  and  dry  pressed 
brick  is  described  with  details  of  different  kinds  of  clays  used;  composition 
and  sizes  of  brick  for  various  parts  of  furnace.  Paper  prepared  for  Am. 
Foundrymen's  Aasn 

Defects  in.  Defective  Refractory  Materials,  Alfred  B.  Searlc.  Gas  Engr.,  vol. 
38,  no.  360,  Die.  15,  1922,  pp.  330-335.  Discusses  after-expansion,  blisters, 
blotches  or  color,  blowholes,  cores,  cracks,  discoloration,  expansion,  frozen  re- 
fractories, fusibility,  irregularity  in  size  and  shape,  over-firing,  permeability, 
poroMl.v.  .  si-uiii,  anil  other  defects,  and  tlicir  causes. 

Developments.  Recent  Developments  in  Refractories,  Robert  F.  Ferguson.  Forg- 
ing and  Heat  Treatment,  vol.  9,  no.  1,  Jan.  1923,  pp.  79-S0.  Review  of  pro- 
gress made. 

•  ictories.  Am.  Ceramic  Soc. — .11.,  vol.  6,  no.  1,  Jan.  1923,  pp.  275- 
300.  Contains  articles  by  different  authors  on  fireclay,  chrome,  dolomite, 
magnesite,  silica,  high-alumina,  fused-alumina,  zirconia,  zinc  and  silicon-carbide 
refractories;  testing  refractories. 

Fireclay.  Fireclay  Refractories  for  the  Steel  industry,  Chas.  L.  T.  Edwards.  Blast 
Furnace  and  Steel  Plant,  vol.  11,  no.  1,  Jan.  1923,  pp.  100-102.  Value  of  scien- 
tific methods  and  relation  of  impurities  to  melting  points,  high  heat-resisting 
clays  said  to  be  very  scarce. 


Heat,  Effect  ok.  Effect  of  II.  at  on  Kaolins,  Clays,  Etc  'Action  de  la  ehaleur  tur 
lc    kaolins,    lea    argiles,    etc  i,    A.    Bis  I         ptes 

Rendu*  d>  rol    178,  no    2,  Jan    s.  1923,  pp   01-03      Results  of  •  i- 

perimenta  with  compressed  and  uncompressed  sari  p  idj   effect  of  tem- 

perature 

Mami  ai  ii  in.,  Drt-Prms  Method  Dry  Pressing  Refractory  Shapes,  L.  w  Flood. 
Brick  and  Clay  Rec.,  vol   61,  no.  12,  Dec    12,1922  and  897.     Pro- 

blems met  with  in  manufacture  of  refractors    ware  by  dry-press  process,  and 
advantages  of  method, 

REFRIGERANTS 
Si  i.i'HUR  Dioxide.     On  the  Structure  of  the  Sulphur  Dioxide  Molecule,  .AO.  Rankine. 
Physical  Soc.  of  Lond.— Proc,  vol.  35.  Part  1,  Dee    IS,  1922,  pp.  33-38.  2  figs. 
Arrangement  of  atoms  in  molecule  of  gaseous  sulphur  dioxide  and  manner 
in  which  they  are  linked  together. 

REFRIGERATING  PLANTS 

Electric  Drive.  Electricity  in  Refrigerating  Plants.  H  I.  Semans.  Ice  and 
Refrigeration,  vol  63,  no  6,  Dec  1922.  pp.  820-331.  Discusses  contracts, 
costs,  and  relation  that  contract  terms  ami  conditions  bear  to  operation  and 
cost.     Paper  read  before  Nat.  Assn.  Practical  Refrig.  Engrs. 

Measuring  Instrument*.  Measuring  Devices  for  Refrigerating  Plants,  John  E. 
Starr.  Ice  and  Refrigeration,  vol.  63,  no.  6,  Dec.  1922,  pp.  331-333.  Dis- 
cusses instruments  used  in  analyzing  operation  of  refrigerating  machine. 
Paper  read  before  Nat.  Assn.  Practical  Refrig.  Engrs. 

refrigeration- 
Fountain  and  Absorber  System.     The  Fountain  and  Absorber  System,  John  E. 
Starr.     Ice  and  Refrigeration,  vol   til,  no.  2,  Feb.  1923.  pp.  128-130.     Operation 
of  system;  heat  quantities  involved;  cost  of  recovery  of  ammonia;  distilling 
apparatus;   operating  conditions. 

REFUSE  DISPOSAL 
Incinerators.     Some   Refuse   Incinerators.     Pub.    Works,   vol.    53,   no.    10,    Dec. 
1922,  pp.   285-280.     Operating  details  of   20  incinerators  as  reported  from 
investigation  by  city  manager  of  Alameda,  Cal. 

REGULATORS 
Arca.  The  Area  Regulators.  Engineering,  vol.  115.  no.  2980,  Feb.  9,  1923,  pp.  167- 
170,  17  figs.  Describes  purely  mechanical  appliance,  which  among  other  uses, 
has  been  applied  for  controlling  steam,  air  and  water  pressures,  temperature, 
humidity,  voltage,  speed,  density  of  liquids,  adjustment  of  electrodes  of  electric 
furnaces  and  regulation  of  flow  of  pulp  in  paper  manufacture. 

RIVERS 
Bank  Protection.     Wire  and  Willow  Mat  Revetment  on  the  Missouri  River.     Eng. 
News-Rec,  vol.  90,  no   6,  Feb.  8,  1923.  pp.  258-259,  4  figs.     Wabash  Ry.  pro- 
tects its  river  line  against  erosion;  wire  mesh  encloses  brush  and  rock;  force 
and  equipment. 

ROAD  CONSTRUCTION 
Economy  in.  Studied  Economy  Is  Trend  in  Modern  Road  Work.  Eng.  News-Rec, 
vol.  90,  no.  4,  Jan.  25,  1923,  pp.  153-157.  Abstracts  of  papers  read  before 
Road  Bldrs.'  Assn.  as  follows:  Keep  the  Public  Sold  on  Highways,  H.  E.  Hilts; 
Designed  Subgrade,  C.  M.  Upham;  Immediate  Tasks  of  Highway  Research, 
W.  K.  Hatt;  Hot-Mix  Asphalt  Sand  Roads.  Vernon  M.  Pierce;  Progressive 
Construction  —  Iowa  Practice,  C.  C.  Coykendall;  Progressive  Construction  — 
North  Carolina,  C.  M.  Upham:  Restoring  Macadam  Roads.  W.  A.  Can  Duzer; 
Salvaging  and  Maintaining  Macadam,  Alex  W.  Muir;  Blade  Grader  Road 
Maintenance,  W.  H.  Root;  Metering  Road  Service  to  Users,  J.  N.  Mackall. 

ROADS 
Grading  of  Earth.     The  Grading  of  Earth  Roads.  Wilbur  M.  Wilson.     Universitv 
of  111.,  Bui.,  vol.  20,  no.  19,  circular  no    10,  Jan.  S,  1923,  27  pp.,  21  figs.     Re- 
sults of  experiment,  on  earth  road,  12  mi.  iong,  subject  to  normal  traffic. 

ROADS.  CONCRETE 

Contraction  and  Expansion.  Contraction  and  Expansion  of  Concrete  Roads, 
D.  L.  Jantz.  Agricultural  Eng.,  vol.  3,  no.  12.  Dec  1922,  pp.  201  and  204.  In- 
vestigation to  determine  actual  expansion  and  contraction  of  concrete  and 
concrete  roads,  and  to  obtain  data  for  spacing  of  expansion  or  contraction 
joints 

Design  and  Construction  How  Shall  We  Build  Better  Concrete  Roads?  Concrete, 
vol.  22,  no.  1,  Jan.  1923,  pp.  3-9.  Articles  by  different  authors  on  progress  in 
design  and  construction  of  concrete  roads. 

ROLLING  MILLS 

Adjustable-Speed  Motors.  Adjustable  Speed  Motors  for  Rolling  Mills,  J.  D. 
Wright.  Blast  Furnace  and  Steel  Plant,  vol.  11,  no  1.  Jan.  1923,  pp.  89-91, 
4  figs.  D.c.  motors  still  predominate  regardless  of  higher  cost  and  lower 
efficiency  than  a.C  systems 

Charcoal  Iron.  Charcoal  Iron  Sheets  Once  More  Sheet  Metal  Worker,  vol.  13, 
no.  25,  Jan.  5,  1923.  pp.  S45-S48  and  S79.  How  they  are  being  made  in  re- 
built Griffith   mill   at    Washington.    Pa 

Chilled  Rolls.  Chilled  Roll  Making  for  sheet  Mills.  W.  H.  Melanev.  Blast 
Furnace  and  Steel  Plant,  vol.  1 1,  no.  1.  Jan.  1923,  pp.  86-S7,  3  figs.  Proposed 
explanation  of  breakage  of  rolls 

Cold  Rolling.  Improving  the  Surface  of  Steel  by  Cold  Rolling,  J.  II.  McElhinney. 
Blast  Furnace  and  Steel  Plant,  vol.  11,  no.  1,  Jan  1923.  pp.  91-92.  Demand 
for  cold-rolled  steels  increasing  rapidly;  describes  pr 

Electrically  Driven.  New  Motor-Driven  Rolling  Mill  in  the  Chicago  District, 
H  E.  Davis.  Blast  Furnace  and  Steel  Plant.  Blast  Furnace  and  Steel  Plant, 
vol.  11,  no.  2,  Feb.  1923.  pp  164-165.  3  figs.  Current  purchased  from  super- 
power system;  producer  gas  used  in  heating  furnaces. 

Production  Control.  Production  Control  in  Non-ferrous  Rolling-Mills.  William 
R.  Grunow.  Management  Eng.,  vol.  4.  no.  2,  Feb.  1923,  pp.  125-130.  3  figs. 
Method  of  routing  orders  and  keeping  in  close  touch  with  progress  of  work. 
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SCREW  THREADS 
Cutting  Tools.  Profile  and  Working  Process  of  Inclined  Screw-Cutting  Tools 
(Profil  und  Wirkungsweise  dea  schraggestellten  Gewindeschneidstahls),  J. 
Fritzen.  Werkstattstechnik,  vol.  16,  no.  23,  Dec.  1,  1922,  pp.  701-706,  29  figs. 
Numerical  and  graphical  determination  of  widths  of  inclined  ecrew-cutting 
tool  for  square  and  trapezoidal  threads;  advantages  and  disadvantages  of 
inclined  position. 

SEMI-DIESEL  ENGINES 

Exhaust  Piping.  Exhaust  Piping  for  Semi-Diesel  Engines,  H.  F.  Shepherd.  Power, 
vol.  57,  no.  4,  Jan.  23,  1923,  pp.  134-136,  12  figs.  Effect  of  exhaust  pressure 
on  cylinder  scavenging;  advantages  of  regulated  pressures;  influences  of  pipe 
length  on  fuel  consumption. 

Wtqodskt  Crude-Oil.  How  the  Wygodsky  Oil  Engine  Operates.  Power  Plant, 
Eng.,  vol.  27,  no.  3,  Feb.  1,  1923,  pp.  169-171,  6  figs.  Airless  atomizer  ignition 
element,  fuel-oil  torch,  air-foot  pump  and  flywheel  locking  used  for  starting. 

SEWAGE  DISPOSAL 

Activated  Sludge.  Microbiology  and  Theory  of  Activated  Sludge,  A.  M.  Buswell 
and  H.  L.  Long.  Eng.  News-Rec,  vol.  90,  no.  3,  Jan.  18,  1923,  pp.  119-121. 
Discussion  of  colloidal  vs.  biological  explanation  of  phenomenon;  counts  of 
micro-organisms  made  to  determine  effective  surface. 

Treatment  for.  Treatment  of  Sewage  Water  (Le  traitement  de  l'eau  d'egout), 
Leonce  Fabre.  Chimie  et  Industrie,  vol.  8,  no.  6,  Dec.  1922,  pp.  1180-1200, 
27  figs.  Reviews  present  methods  and  their  insufficiencies;  construction  and 
operation  of  Imhoff,  Dortmund,  and  other  tanks;  Dorr  clarifier;  screens;    etc. 

SEWERS 

Concrete.     Concrete  Pipe  Used  for  Toledo  Outfall  Sewer,  E.  L.  Peterson.     Eng. 
World,  vol.  22,  no.  1,  Jan.  1923,  pp.  13-17,  11  figs.     Details  of  pipe  line,  pipe 
manufacture,  delivery  of  pipe  from  manufacturing  yard  to  laying  site,  dredging 
and    backfilling. 

Design.  Some  Features  of  Sewer  Design,  John  W.  Raymond,  Jr.  Boston  Soc.  Civ. 
Engrs. — Jl.,  vol.  10,  no.  1,  Jan.  1923,  pp.  9-29,  2  figs.  Describes  methods  used 
by  comparatively  limited  number.  Definitions  of  more  common  terms  used 
in   practice. 

Sanitart  and  Storm.  Sanitary  and  Storm  Sewer  System  for  the  City  of  London, 
Ont.,  H.  A.  Brazier.  Contract  Rec,  vol.  37,  no.  3,  Jan.  17,  1923,  pp.  45-47. 
6  figs.  System  of  separate  sewers  serving  area  of  445  acres  designed  to  care  for 
future  development;  McCracken  and  reinforced  concrete  storm  sewers,  vitri- 
field-clay  sanitary  sewers  and  cast-iron  inverted  siphons. 

SHERARDIZING 
Extent  op  Coating.     Sherardized  Coatings — Where  They  Serve  Best,  F.  L.  Wolf. 
Raw  Material,  vol.  6,  no.  1,  Jan.  1923,  pp.  12-14,  9  figs.     Deals  with  result* 
of  series  of  practical  experiments  made   with  view  to  determining  amount 
of  coating  deposited  by  sherardizing. 

SPRINGS 
Helical.     Conical  and   Parabolic   Helical   Springs   (Ressorts  en   helice   conique  et 
parabolique),  C.  Reynal.     Arts  et  Metiers,  vol.   75,  no.  26,  Nov.   1922,  pp. 
343;352,  10  figs.     Design  and  construction  os  some  special  springs,  strength, 
flexibility,  deformation  under  load,  etc. 

Notes  on  Helical  Springs,  Thomas  Edward  Green,  Beama,  vol.  12,  no.  57, 
Jan.  1923,  pp.  37-38,  3  figs.     Formulas  for  torsional  stress  in  springs. 

STANDARDIZATION 
Industrial.     Industrial  Standardization  (Industrial  Standardisering),  Amos  Kruse. 
Teknisk  Tidskrift,  vol.  53,  no.  4,  Jan.  27,  1922,  pp.  25-28.     Development  of 
idea  of  standardization  due  to  industrial  progress;  organization  work  for  stand- 
ards in  individual  states;   universal  standardization. 

STANDARDS 
German  N.  D.  I.  Report.  Report  of  the  German  Industrial  Standards  Committee 
(Normenausschuss  der  Deutschen  Industrie)  Maschinenbau,  vol.  6,  nos.  6-6, 
Dec.  16,  1922,  pp.  N27-N33,  14  figs.  List  of  newly  published  standard  sheets. 
Proposals  of  the  Board  of  Directors  for  spiral,  metal,  and  swivel  drills,  hand 
wheels,  file  handles,  and  edge  screws. 

STEAM  ACCUMULATORS 
I  s  Heat  Accumulation  (Die  Wiirmespeieherung  in  dcr  Dampfwirtschaft), 
Clemens  Kiesselbach.  Zeit.  des  Intcrnationalen  Vereines  der  Bohringenieure 
u.  Bohrtechniker,  vol.  31,  no  1,  Jan.  1,  1923,  pp.  1-4  (Chemiker-u.  Tcchniker- 
Zeitung).  Discusses  steam  accumulators  and  their  use  in  equalizing  pressure 
and  supply,  especially  in  mining  and  metallurgical  works. 

STEAM  ENGINES 
M.ir.E  Valve.  The  Action  of  the  D  Slide  Valve.  Power,  vol.  57,  no  8,  Feb.  20,  1923, 
pp.  296-298,  5  figs.  Explanation  of  effect  of  lap,  lead  and  angle  of  advance , 
simple  diagrams  showing  how  valve  action  may  be  studied  graphically, 
row.  Principle  of  the  Una-Flow  Steam  Engine  L.  T.  Rutleged.  I'ower  House. 
vol.  16,  no.  1,  Jan.  5.  1923.  pp  21-23,  2  figs.  Theoretical  advantage  of  uniflow 
compared  with  counter  flow  engine;  features  in  design  upon  which  economy 
depends;  its  increasing  popularity  in  pumping  and  rolling  mill  engines. 

STEAM  POWER  PLANTS 
GOBOAS,  Ala.     Salvaging  a  War  Contract,  R.   D.  Coombs.     Elec.  World,  vol.  81, 
no.  •',.  Feb    in,  1023.  pp,  827-329,  3  figs.     How  Gorgas  steam  station,  erected 
by  government  on  Warrior  liivor  in  Alabama,  has  continued  to  function  and 
servo  Interconnected   network  and  industries  of  Southeast  with  powi 

Power  Equipment  of  the  Empire's  Largest  Hotel,  J  '.  Bouoy  rower  House, 
vol.  16.  no.  2,  Jan.  20,  1922,  pp.  21-32,  33  figs  Describes  power  plant  and 
equipment,  coal-handling  and  boiler-room  equipment,  forced-draft  system, 
steam  and  hot^water  distribution,  electrical  equipment,  heating  and  venti- 
lation, ice  making  and  refrigeration,  of  Mount  Royal  Hotel.  Montreal. 
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STEAM  TURBINES 

Electric  Drive  for  Auxiliaries.  Electric  Drive  for  Turbine  Auxiliaries,  John  M. 
Drabelle.  Gen.  Elec.  Rev.,  vol.  26,  no.  1,  Jan.  1923,  pp.  52-54,  4  figs.  Rating 
of  electrically-driven  turbine  auxiliaries  in  Iowa  Ry.  and  Light  Co.,  their  auto- 
matic  operating   features. 

Thyssen-Roder.  Acceptance  Tests  on  a  5000-Kw.  Thyssen-Roder  Turbine  (Abnah- 
meversuch  an  einer  5000-Kw.  Turbine,  Bauart  Thyssen-Roder),  M.  Schimpf. 
Gliickauf,  vol.  58,  no.  49,  Dec.  9,  1922,  pp.  1449-1451,  3  figs.  Details  of  design 
of  turbine  and  results  of  tests,  which  are  presented  in  tabular  form  and  com- 
pared with  results  from  other  turbines,  previously  tested. 

Wheels.  Construction  of  a  Steam  Turbine  Wheel,  John  K.  Cochran.  Steam,  vol. 
31,  no.  1,  Jan.  1923,  pp.  11-12  figs.  Consideration  should -be  given  to  wheel 
with  reference  to  effect  upon  it  of  6peed  and  condensed  steam  which  may  enter 
wheel  for  one  of  several  reasons,  together  with  its  rust-proof  or  non-corrosive 
qualities. 

STEEL 

Ingots,  Heating  Curves  of.  Heating  and  Cooling  Curves  of  Large  Ingots,  F.  E. 
Bash.  Am.  Inst.  Min.  and  Met.  Engrs. — Trans.,  no.  1201-S.  Jan.  1923,  7  pp., 
3  figs.;  also  (abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  193,  Jan.  1923,  p.  30, 
1  fig.  Results  of  test  on  ingot  45  in.  in  diam.  to  determine  rate  at  which  heat 
penetrated  and  length  of  time  necessary  to  bring  whole  mass  to  forging  heat; 
test  showed  difference  in  temperature  between  portions  of  interior  as  com- 
pared with  temperature  of  furnace  gases. 

Physics  of.  Continued  Discussion  on  the  Physics  of  Steel,  William  R.  Webster.  Am. 
Inst.  Min.  and  Met.  Engrs. — Trans.,  no.  1205-S,  Jan.  1923,  6  pp.,  4  figs.;  also 
(abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  193,  Jan.  1923,  pp.  30-31.  Dis- 
cusses estimated  ultimate  strength  of  pure  iron,  and  increase  in  its  strength  by 
carbon,  phosphorus  and  manganese.  Contains  plots  of  curves  co-ordinating 
effect  of  increments  in  carbon  and  manganese  on  tensile  strength  of  basic 
open-hearth  and  acid  bessemer  steels. 

Stainless,  Bibliography.  Bibliography  of  Stainless  Steel  and  Iron,  Victor  S.  Po- 
lansky.  Forging  and  Heat  Treating,  vol.  8,  no.  12,  Dec.  1922,  pp.  560-565. 
List  of  references  to  material  in  Carnegie  Library  of  Pittsburgh. 

STEEL  CASTINGS 

Carbon  Determinations  in.  Prompt  and  Accurate  Carbon  Determination,  Thomas 
Hill.  West.  Machy.  World,  vol.  14,  no.  1,  Jan.  1923,  pp.  1-2.  1  fig.  Methods 
and  apparatus  found  satisfactory  under  difficult  steel  foundry  conditions 

Heat  Treatment.  Successful  Heat  Treatment  of  Steel  Castings,  Walter  H.  White. 
Can.  Machy.,  vol.  29,  no.  4,  Jan.  25,  1923,  pp.  18-19.  Relieving  strains  set  up 
by  solidification;  placing  castings  in  furnace  to  avoid  distortion,  eliminating 
injurious  gases. 

X-Ray  Examination.  X-Ray  Examination  of  Steel  Castings,  H.  H.  Lester.  Chem. 
and  Met.  Eng.,  vol.  28,  no.  6,  Feb.  7,  1923,  pp.  261-267,  12  figs.  It  is  possible 
to  locate  1/16-in.  flaws  in  steel  3  in.  thick  with  30-min.  exposure  from  com- 
mercial X-ray  tubes;  corespondingly  smaller  defects  can  be  likewise  revealed 
in  thinner  sections. 

STEEL,  HEAT  TREATMENT  OF 

Drill  Steel.  Drill  Steel— Its  Forging  and  Heat  Treatment,  H.  S.  Brainerd.  Com- 
pressed Air  Mag.,  vol.  27,  no.  11,  Nov.  1922,  pp.  303-311.  28  figs.  Distinctive 
characteristics  and  composition  of  drill  steel,  and  how  it  should  be  handled  in 
blacksmith  shop  when  being  forged,  sharpened,  etc. 

Hardness  and  Heat  Treatment  of  Mining  Drill  Steel  Shanks,  Charles  Y. 
Clayton.  Am.  Inst.  Min.  and  Met.  Engrs— Trans.,  no.  1208-M,  Jan.  1923.  12 
pp.,  1  fig.;  also  (abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  193,  Jan.  1923. 
pp.  33-34.  Hardness  varies  between  196  and  782  Brinell;  methods  of  heat 
treating  vary  not  only  between  different  mines,  but  also  between  different 
blacksmiths  at  same  property;  length  of  shank  treated  varies  between  J  and  8 
in.  Results  of  investigation  show  that  standard  method  of  heat  treating  must 
be  adopted  by  each  shop  if  drill  shanks  are  to  give  satisfactory  service. 

Review  of  Present  Status  of  Drill  Steel  Breakage  and  Heat  Treatment, 
Francis  B.  Foley,  Charles  Y.  Clayton  and  Henrv  S.  Burnholz.  Am.  Inst.  Min. 
and  Met.  Engrs.— Trans.,  no.  1206-M.  Jan.  1923,  18  pp.,  1  fig.;  also  (abstract) 
in  Min.  and  Metallurgy,  vol.  4,  no.  193,  Jan.  1923,  pp.  28-29.  Investigations 
are  suggested,  based  on  general  survey  of  60  mines  west  of  Mississippi  River. 

Fatigue  Strength,  Effect  on.  Hent  Treatment  and  the  Strength  of  Steel  Under 
Repeated  Stresses,  J.  W.  Harsch.  Forging  and  Heat  Treating,  vol.  9,  no.  1, 
Jan.  1923,  pp.  57-02,  4  figs.  Discusses  effect  of  heat  treatment  on  fatigue 
strength  of  steel;  machines  and  methods;  influence  of  structure  on  fatigue- 
resisting  properties      Results  of  investigations  at  University  of  111. 

Superheating  Heat  Treating  and  Superheating  (Lea  traitements  thermiqucs  et  la 
surchauffe),  J.  Hebert.  Technique  Modernc,  vol.  14,  nos.  12  and  14,  Nov. 
15  and  Dec.  15,  1922,  pp.  481-1H.r>  and  600-607.  19  figs.  Control  of  effects  of  heat 
treatment  and  utilization  of  diagrams;  superheating  from  physical,  mechanical 
and  metallograpliic  standpoints;  changes  produced  in  superheated  steels  by  heat 
treatment.     Bibliography. 

STEEL  MANUFACTURE 
Neutral  Process.  The  "Neutral"  Steel  Process  in  Rail  Manufacture,  Cecil  J.  Allen. 
Ry.  Engr.,  vol.  44,  no.  516,  Jan.  1923,  pp,  7-9.  1  fig  Now  process  of  steel  manu- 
facture in  which  "neutral"  open-hearth  furnace  lining  allows  of  production 
of  steel  of  closely  approaching  acid  quality  from  combination  of  hematite  and 
low  phosphoric  iron. 

STEEL  WORKS 

Electric  Drive.  Electric  Power  Application  in  the  Stool  Mills.  (■  E.  Stoltz.  Blast 
Furnace  and  Stool  Plant,  vol  11,  no.  2,  Feb  1028,  pp  169-160,  2  figs,  Motor- 
driven  rolling  mills  have  proven  more  economical  than  steam-driven  during  re- 
cent depression;  turbo-geneiators  of  10,000  kw.  find  general  acceptance  in  larger 
plants. 

Electricity  in.  Considerations  in  the  use  of  Electricity  i  Stool  ,vorks.  Wm.  M 
Farlane.  West  of  Scotland  Iron  and  Steel  Inst. — Jl.,  vol.  80.  part  8, Dec  1922- 
23,  pp.  34-39  and  (discussion)  40-45,  6  figs.     Discusses  problem  of  production 

of    olectrien)    energy 

KiTT,  Gas  in.  Fuel  Gas  Question  in  Steel  Industry,  F  J  Desk,  Iron  Ago,  vol. 
Ill,  no.  6,  Feb.  7,  1923,  pp.  301-405,  6  figs  Dependence  cannot  be  placed  on 
l>  t  11.  values  in  comparing  fuels,  pyrometno  efficiendM  and  tlame  temperatimi 
important 

Hot-Metal  Cars      Miier  Type  Hot   Metal  Pars       Iron  Age,  vol     111.  no    ,r>     I 

1,  1923.  p    888,  2  figs.     Absence  of  skulls,  low  cost  of  maintenance  and  preli- 
minary mixing  are    eaturea  of  cars  developed  under  Piigh  patents  hi    M     II 
Treadwcll  Co. 
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STOKERS 

Mechanical  Mechanical  Stokers  Southern  Engr.,  vol.  38,  no.  5,  Jan.  1923,  pp. 
86-92,  13  figs  Details  of  design,  and  operation  of  chain-grate,  overfeed,  and 
underfeed  stokers 

Mechanic*]  Stoking  on  Merchant  Ships.  Mar.  Engr.  and  Naval  Architect, 
vol.  48,  no.  Ml  in  1923,  pp  B-ll,  7  tips  Description  and  application  of 
underfeed  "type.  E"  mechanical  stoker,  which  has  been  adopted  with  great 
success  by  lhitrli  Kmniiklijke  Paketvaart  Maatscbappy,  of  Amsterdam,  on 
two  of  their  vessels.  SS.  Bintochany  and  SS.  Parigi. 

Selection.  Geographical  Location  —  Factor  in  Choice  of  Stoker,  J.  F.  Springer. 
Combustion,  vol  s.  no.  2.  Feb.  1023,  pp.  109-111  and  113.  Economies  of 
mechanical  stokers;  importance  of  location;  fields  of  stoker  application;  dis- 
cusses different  classes  of  stokers. 

STRESSES 

Micho    Recorder.     The    Cambridge    Micro-Stress    Recorder.     Engineering,    vol. 

115,  no.  2977,  Jan.  19,  1923,  p.  87,  2  figs.     Recorder  constructed  by  Cambridge 

and  Paul  Instrument  Co.,  London,  will  measure  and  record  varying  stresses 

such  as  stresses  arising  in  bridges  when  trains  are  crossing  at  various  speeds. 

SUBSTATIONS 
Outdoor.     Outdoor  Substation  for  2,400  Volts,  E.  D.  Searing.     Elec.  World,  vol.  81, 
no.  6,  Feb.  10,  1923,  pp.  330-332,  3  figs.     Describes  type  adopted  in  Portland 
Ore.,  cost  of  which,  including  real  estate  is  $8500. 

SURVEYING 
Instruments,  WITHOUT.     Surveying  Without  Instruments  on  Siberian  Railway,  Wil- 
liam Ewald.     Eng.  News-Rec,  vol.  90,  no.  5,  Feb.  1,  1923,  pp.  202-203,  4  figs. 
How  topographic  work  may  be  done  with  reasonable  accuracy  by  improvised 
plane  table  and  other  devices. 


TAPER  PINS 
Standardization.     Can  Taper  Pin  Practice  Be  Standardized?  Am.  Mach.  vol.  58, 
no.  7,  Feb.  15,  1923,  pp.  255-256,  5  figs.     Problems  in  connection  with  standard- 
ization. 

TERMINALS,  LOCOMOTIVE 
Consolidated  Type.     Is  This  the  Answer  to  the  Locomotive  Terminal  Problems? 
Ry.  Rev.,  vol.  72,  no.  4,  Jan.  27,  1923,  pp.  176-183,  9  figs.,  partly  on  pp.  184 
and  185.     Describes  plans  for  consolidated  type  of  terminal,  which  is  radical 
departure  from  conventional  design. 

TERMINALS,  MARINE 
Electrification.     Electrification   of   Seattle   Port   Terminals,   O.    P.   Seim.     Elec. 
World,  vol.  81,  no.  3,  Jan.  20,  1923,  pp.  155-158,  6  figs.     Factors  influencing 
undertaking  and  requirements  of  electrical  equipment  to  meet  port  needs;  essen- 
tial features  of  lighting  and  power  distribution. 

TERMINALS,  RAILWAY 
Chicago.     Another  Study  of  Chicago  Railway  Terminals.     Ry.  Rev.,  vol.  72,  no.  4, 
Jan.  27,   1923,   pp.    192-190,   5  figs.     Design  suggested  for  magnificent  new 
passenger  station  on  side  of  present  Dearborn  station. 

TESTING  MACHINES 
Rockwell  Hardness.     The  Rockwell  Hardness  Tester.      Machy.  (Lond.),  vol.  21, 
no.    539,  Jan.  25,  1923,  pp.    535-536,  2    figs.     Comparison  of  Rockwell  with 
Brnell  and  scleroscope  methods;  description  of  machine. 

TEXTILE  MACHINERY 

Warp  Knitting  Machines.  Warp  Knitting  Machines,  Edward  Murden.  Textile 
World,  vol.  63,  no.  3,  Jan.  20,  1923.  pp.  51  and  53,  7  figs.  Origin  and  develop- 
ment. 

TEXTILE  MILLS 

Cotton  Mills,  Waste  in.  Waste  in  Cotton  Manufacturing,  Ralph  E.  Loper. 
Textile  World,  vol.  62,  nos.  25  and  26,  Dec.  16  and  23,  1922,  pp.  37-39,  and 
41,  43  and  45.  Avoidable  losses  in  human  energy,  time,  equipment,  power, 
curtailment  or  low  production,  supplies  and  material;  how  waste  and  spoilage 
affect  profits  of  mill. 

THERMIT  WELDING 

Rail  Joints,  Pre-welding  or.  Installing  Pre- Welded  Rails.  Welding  Engr.,  vol. 
7,  no.  12,  Dec.  1922,  pp.  25  and  28,  4  figs.  Describes  method  adopted  by  Wash. 
Ry.  and  Elec.  Co.,  Wash,  D.C.,  in  some  track  relaying  work,  i.e..  Thermit 
welding  rail  joints  before  laying  tracks;  which  resulted  in  considerable  saving, 
without  interruption  to  traffic. 

TIME  STUDY 
Foundries.     Time  Study  Means  Progress,  A.  J.  Kramer.     Foundry,  vol.  51,  no.  2, 
Jan.   15,   1923,  pp.   72-76,   7  figs.     Discussion   and  amplification  of  six  fund- 
amental reasons  for  adoption   of  time-study  system;  workmen's  co-operation 
needed;   qualifications  of  time-study  observer  enumerated. 

TOOLS 

Design.  Control  of  Tool  Design,  C.  J.  Dorer.  Am.  Mach.,  vol.  58,  no.  7,  Feb.  15, 
1923,  pp.  251-254,  8  figs.  Standard  instructions  to  draftsmen;  sizes  of  draw- 
ings, part  members,  etc.;  machinery,  tool,  pattern  and  alteration  records. 

Lathe.  Lathe  Tools.  Engineering,  vol.  115,  no.  2979.  Feb.  2,  1923,  pp.  146-147, 
1  fig.  Results  of  experiments  to  determine  durability  of  tools  under  various 
operating  conditions,  such  as  different  cutting  speeds,  different  tool  angles,  etc. 
Extracts  of  report  issued  by  Lathe  Tools  Research  Committee. 

Lathe  Tools  Research.  Engineering,  vol.  115,  no.  2979,  Feb.  2,  1923,  pr>. 
137-139,  7  figs.  Resume  of  report  of  Lathe  Tools  Research  Committee;  deals 
with  heat  treatment;  tests  to  determine  cutting  capabilities;  Brinell  hardness 
tests;  etc. 

TltACTORS 

Improving  Efficiency.  Roadless  Vehicles.  Motor  Transport,  vol.  35,  no.  929. 
Dec.  18,  1922,  pp.  793-794  and  (discussion)  795.  How  efficiency  of  track-laying 
machine    may    be   improved. 

Manufacture.  Safeguarding  Quality  in  Manufacturing,  Howard  L.  McLean. 
West.  Machy.  World,  vol.  14,  no.  1,  Jan.  1923,  pp.  8-9,  and  17,  6  figs.  Gages, 
fixtures  and  methods  of  inspection  in  tractor-manufacturing  plant. 

TRAILERS 
Reversible.     A  New  Reversible  Trailer      Motor  Transport,  vol.  36,  no.  934,  Jan. 

22,  1923,  pp.  99-100,  3  figs.     Details  of  patent  of  R.  A.  Dyson  and  Co.,  with 

steering  arrangements  for  backing. 
Warren.     The  Latest  Warren  Trailer.     Motor  Transport,  vol.  36,  no.  936,  Feb.  5, 

1923,  pp.   163-164.    1    fig.     Designed  for  standardized  inexpensive  production 

and  interchangeability  affording  easy  replacements;  light  weight  and  stability; 

braking  from  vehicle  or  ground. 


TRANSFORM! 

Weldino.  Resistanee  Welding  Transformers.  I  B.  Borgadt.  Welding  Engr.  vol. 
7,110. 12,  Dee   1922,pp  40  and  42.     Probli  tered  in  operation, 

and  manufacture;  Requirements  of  efficient  welding  transformers. 

TRANSPORTATION 

Steel  Industry.     Transportation  in  the  Steel  I  m  an  Engineering  Stand- 

point, F.  L.  Egan.     Blast  Furnace  and  Steel  Plant,  vol    11,  no.  1,  Jan 
pp.    11-14.     Railway    surveys    unproductive;    river    transportation.     Analysis 
of  difficulties  which  have  limited  free  development  of  transportation  through 
and  about  Pittsburgh  territory.     Possibilities  of  near  future. 

TUBING 
Welded  Steel.     Making  Welded   Steel  Tubing.   Edward    K.    Hammond.     M 

(N.Y.),  vol.  29,  no.  6,  Feb.  1923,  pp.  421-423,  H  figs.     Rolling  tubing;  welding 
by  electricity  and  oxy-acetylene  process;  finishing  welded  seam. 

TUNNELS 

Construction.  Tunnels,  Ry.  Engr.,  vol.  44,  no.  516,  Jan.  1923,  pp.  30-35,  18  figs. 
Comparison  of  construction,  reclamation  and  strengthening  of  various  Cana- 
dian and  American  tunnels. 

T t  RBO-GENERATORS 

Coolino.  The  Cooling  of  Turbine  Generators.  A.  R.  Smith.  Gen.  Elec.  Rev  ,  vol. 
26,  no.  2,  Feb.  1923.  pp.  83-b7,  <j  tigs.     Heat  transfer  in  surface  air  coolers. 

Pedestals.     The  Design  of  Structural  Supports  for  Turbo-Generators.     At 

Civ.   Engrs.— -Proc,   vol.   49,   no.   2,    Feb     1923,   pp.   274-278.     Discussion  of 
paper  by  Edward  H.  Cameron,  published  in  Jan.  1923,  Proc. 

12500-Kw.  Electrical  Extensions  in  Liverpool.  Tramway  and  Ry.,  World,  vol. 
53,  no.  3,  Jan.  18,  1923,  pp.  15-18.  4  figs.  Describes  new  12,500-kw.  Metropo- 
litan-Vickers  turbo-generator  of  Lister  Drive  power  station;  and  automatic 
substation  at  Walton,  first  British  automatic  substation,  containing  one  500-dw. 
rotary   converter. 


VALVES 
Loss  of  Head  in.  Experiments  on  Loss  of  Head  in  Valves  and  Pipes  of  One-Half 
to  Twelve  Inches  Diameter,  Charles  I.  Corp  and  Roland  O.  Ruble.  University 
of  Wis. — Bui.,  Eng.  Series,  vol.  9,  no  1,  1922,  143  pp.,  55  figs.  Presents  results 
of  2200  tests  on  48  different  gate  and  globe  valves;  and  results  of  425  tests 
to  determine  pipe  friction.  Loss  of  head  due  to  gate  valves  was  measured  for 
various  openings  and  fully  open ;  and  loss  of  head  due  to  globe  valves  was  determ- 
ined under  fully  open  conditions. 

VENTILATION 
Moulding  Shop.  Ventilating  a  Moulding  Shop  James  Mackay.     Domestic  Eng.,  vol. 
101,  no.  6,  Nov.  11,  1922,  pp.  227-229,  3  figs.     Ventilating  and  air-conditioning 
apparatus  furnishing  6,000,000  cu.  ft.  of  air  per  hr.,  installed  in  iron-foundry 
moulding  shop. 


w 


WASTE  HEAT 
Utilization.  Conserving  Waste  Heat  in  the  Making  of  Corn  Svrup,  Thomas  Wilson. 
Power,  vol.  57,  no.  4,  Jan.  23,  1923,  pp.  122-127,  4  figs.  All  exhaust  steam  from 
power  generation  used  in  processes,  while  gases  of  combustion  are  used  for 
drying;  modern  boiler  plant  using  forced-draft  chain-grate  stokers;  plant 
contains  2500-kw.  direct  connected  steam-engine  unit. 

Utilization  of  Waste  Heat  in  Factories,  John  B.  C.  Kershaw.  Power  Hou- 
se, vol.  16,  no.  1 ,  Jan.  5,  1923,  pp.  24-28  and  30,  5  figs.  Condensation  of  inform- 
ation published  lately  on  waste-heat  utilization,  describing  heat-saving  appli- 
ances used  in  England,  America,  France  and  Germany. 

WATER  FILTRATION 
Floc  Formation  for  Sedimentation.     Experiments  on  Formation  of  Floe  for  Sedi- 
mentation.   Edward  S.  Hopkins.     Eng.    News-Rec,    vol.     90.   no.   5.    Feb.    1. 
1923,  pp.  204-210,  6  figs.     Factors  of  velocity  and  time  studied  at  Baltimore 
with  hydrogen-ion  concentration  held  constant. 

WATER  TANKS 
Elevated.     Heat-Loss   from    Elevated    Tanks   in   Winter.     Eng.    News-Rec.   vol. 
90,  no.  4.  Jan.  25,  1923.  pp.  159-160,  3  figs.     Heat-loss  curves  from  full-size 
tests;  coldest  water  in  return  pipe  should  be  kept  above  35  deg.  Fahr. 

WATER  WORKS 

Equipment.  Mechanical  Equipment  of  Water  Works  Systems,  George  R.  Collinson. 
Can.  Engr.,  vol.  44,  no.  4,  Jan.  23,  1923,  pp.  169-173,  survey  of  the  more  general 
apparatus  used  in  water  works  plants  from  sources  of  supply  to  distribution 
system  inclusive;  relative  merits  of  various  types  of  equipment  in  general  use: 
pipes  included  in  review.  From  paper  read  before  Instn.  Mun.  and  County 
Engrs. 

WATERWAYS 

St.  Lawrence  River.  The  Inevitability  of  the  St.  Lawrence  Route  to  the  Sea 
Municipal  and  County  Kng  ,  vol  63,  no.  6,  Dec.  1922.  pp.  208-211.  Points 
out  reasons  why  obstruction  of  opponents  of  this  route  is  certain  to  be  futile, 
and  why  waterway  itself  will  persist  and  become  a  fact. 

WELDING 

See  Autogenous   Welding;  Electric   Welding,   Are;  Oxyacetylene   Welding. 

WOOD 

Kiln  Drying.  Kiln  Drying  of  Lumber,  F.  O.  Farcy.  Can.  Ry.  Club  — 
Proc.  vol.  22,  no.  1,  Jan.  1923,  pp.  20-37  and  (discussion)  37-11,  1  fig  Study 
of  kiln;  various  schedules  for  drying  lumber;  and  condition  which  should  be 
obtained  in   finished   product. 

Artificial  Seasoning.  The  Artificial  Seasoning  of  Wood  by  the  Ozone  Process, 
Alex  Rule.  Soc.  Chem.  Industry— Jl.,  vol.  41,  no  22.  Dec.  1922,  pp.  548R- 
549R,  1  fig.  Describes  French  process,  by  M.  otto  consisting  essentially 
in  submitting  wood  to  combined  action  of  gentle  heat  and  ozone;  two  kinds  of 
apparatus,  compartment  and  progressive  kilns,  are  employed. 

Distillation.  Wood  Distillation  (L'historique  de  la  Carbonisation  et  la  technique 
actuclle  de  la  Pyrogcnation  des  bois),  Ed.  Bruet.  Outillage,  vol.  7,  no.  1,  Jan 
6,  1922,  pp.  3-6,  2  figs.  Describes  Hcnnebutte  and  GoutaJ  system 
of  wood  carbonization;  by-product  recovery. 

WOOD  PRESERVATION 
Treatment.     The  Preservative  Treatment  of  Timbers  for  Industrial  Uses,  Ernest 
S.  Park.     Raw  .Material,  vol.  6,  no.  1,  Jan.  1923,  pp.  17-22,  13  figs.     Scientific 
methods  of  wood  preservation. 
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Is  your  commit  m'y  handicapped  by  roads 
like  the  one  shown  at  the  left?  Or  is  it 
helped  by  frost-proof,  mudless  roads  like 
the  one  at  the  right  —  Halifax-Bedford 
Road.    Constructed    "Tarvia-X,"    1920. 


How  Did  Your  Roads  Come  Through  the  Winter? 


v  I  "'HE  annual  Spring  thaw  is  the  "Waterloo" 
of  thousands  of  miles  of  road  throughout 
the  country.  For  weeks  in  the  Spring,  when 
the  frost  is  coming  out  of  the  ground,  they  are 
swamps  of  sodden  mud — often  impassable — 
always  hard  going. 

To  spend  money  year  after  year  on  unim- 
proved roads,  is  to  send  good  money  after  bad. 
For,  at  best,  such  roads  are  hopelessly  in- 
adequate for  present-day  traffic. 

Look  at  the  Tarvia  road  at  the  right.  Isn't 
that  the  sort  of  road  you  need  ?  A  road  that  is 
dustless,  mudless,  frost-proof  and  traffic-proof 
365  days  in  the  year  ?  Good  roads  like  that  arc- 
not  expensive.  They  are  within  the  reach  of 
every  community. 


Let  us  send  you  facts,  figures  and  pictures 
of  some  Tarvia  roads  that  have  come  through 
the  freezes  and  thaws,  the  rains  and  the  snows 
of  winter,  smooth  and  firm — all  ready  for  the 
heavy  summer  traffic. 

Tarvia  is  a  coal-tar  preparation  for  use  in 
building  new  roads  and  repairing  old  ones.  It 
reinforces  the  road  surface  and  makes  it  not 
only  dustless  and  mudless,  but  waterproof, 
frost-proof  and  automobile-proof.  Where  the 
existing  macadam  or  gravel  road  can  be  used 
as  a  base,  the  cost  of  a  traffic-proof  Tarvia  top 
is  extremely  low. 

Illustrated  booklets  descriptive  of  the  vari- 
ous    Tarvia    treatments  free    on    request. 


For  Road  Construct/on 
Rppair  and  Maintenance 


Special  Service  Department 

II mpan]      i         i       or|      ol 

engineers    and    i  hi  mists    « ho    havi 

i  modern    road   problems 

rhe  ad>  ii  e  ■■(  t  hesi  ie  bad 

for  the  asking  b)  an)  oni 
.    will  write   our    m 
regarding  youi   roa  ■    ,  the 

given  prompt  attention. 


1>K4 


WFNNIPK(;  VANCOUVER        ft 

Halifax,  \  s  i  ne 


Company 

LIMITED 


MONTR  I   \l  TORONTO 

ST     JOHN.    V    B. 


Valuable  suggestions  appear  in  (he  advertising  /><, 


38 


THE     ENGINEERING     JOURNAL 


April.  1923 


Pulsometer  Engineering  Co.   Ltd. 

Reading,  England.  KLUSS  &  MORCOM  LTD. 

BIRMINGHAM,  ENGLAND. 


STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL' ENGINES 

CONDENSERS 

STEAM  TURBINES 


Pulsometer  Turbine  Multi-Stage  Pump 
Centrifugal  Pumps  for  all  Services 

High  Efficiency 

Best  Workmanship 


AGENTS 


LAURIE  8c   LAMB,  BOARD  OF  ™£LEL.BU,LD,NG- 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works; 


Walkerville,  Ont. 


Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Speoial  Attention    Given  to  the  Design    and    Manufacture    of 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Blrks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building.  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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The  New  Marion 
"21" 


"MARION" 

Steam  Shovels 

STILL  LEAD 


Supplied  with 

STEAM, 
GASOLINE 
ELECTRIC 


BRANCH: 

108  Main  Building, 
TORONTO. 


PvroUfed 


—  OR  — 

ELECTRIC 
POWER 

ask  for   catalogue 

Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMIRA,  Ont  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.      BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Buy  your  equiptneni  from  Journal  advertisers 
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Power  Plant  Instrument  Equipment. 

For- 

Recording  Thermometers 
Recording  Pressure  Gauges 
Industrial  Thermometers 
Pyrometers 
and 
Kindred  Equipment, 

Carefully  Consider  the  Accuracy  and  Many 
Advantages  of  the  Cambridge  and  Paul 
British  Instruments. 

Catalogs  and  Information  upon  request  to 

Instruments  Limited 

Head  Office:  OTTAWA,  ONT. 

BRANCHES 
Cambridge  Pressure  Recorder  TORONTO       QUEBEC       WINNIPEG        REGINA        EDMONTON 


Correct  Lubrication  Eliminates   Wear 


The  special  lubricating 
compound  in  which  the 
Trident  (Enclosed)  Gear 
Train  is  immersed  and  in 
which  it  revolves,  will  not 
wash  away.  It  stays  on 
the  gear  train,  protecting, 
preserving  and  lubricating 
it,  ensuring  years  of  ac- 
curate operation. 


Neptune  Meter  Co.,  Limited 

W.  H.  Randall,  Managing-Director 

Factory  and  Head  Office 
1197  King  Street  W.  Toronto,  Ont. 

Manitoba:  Walsh  and  Charles,  406  Tribune  Bid*  ,  Winnipeg. 

nm  L"?"  rrov'nce:  Jas.  Robertson,  St.  John.  N  B. 

Urltlsh  Columbia:  Gordon  &  Belyea  Ltd.,  148  Alex.  St..  Vancouver. 


A  Trident  for  every  purpose— Disc, 
("rest.  Compound,  Protectus.  Full 
details  upon  request. 


Remember  The  Journal  when  buying  apparatus. 
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KENNEDY 

WATER  POWER  PLANT 
MACHINERY 

Hydraulic  Turbines, 
Stoplog  Hoists,  Headgate  Hoists, 
Heavy  Cut  Gears,  Bridgetrees, 
Pulleys  and  Bearings,  etc. 

Special  Machinery  Built  to  Engineers' 
Drawings  and  Specifications. 

The  Wm.  Kennedy 
&  Sons   Limited 

OWEN  SOUND         ONTARIO. 

District  Representatives: 

M.  B.  Saunders,  8  Silver  St., 

Cobalt;  Phone  Cobalt  1S3  „ 

H.  C.  Kennedy,   232  St.  James  St.,    £S 

Montreal;  Phone   Main  394  V£2 

Maritime  Representative:  ^*"^*E3»  XT  ^'Ttyff? 

C.  A.  Fowler,  Tramway  Building,  l\  ~~.  -L'Cj.r'- 

Halifax,   N.S.  ' "" '    '*     ' 


PANES 

Electric  and  Hand  Operated 


: 


se^ 


=i-i 


31 l 


i    i 

9* 


Dominion  Bridge  Company  Limited 

Head  Office  sWorks.  Montreal         Branches.-Ottawa. Toronto. Winnipeg 


The  advertiser  is  ready  to  give  full  information. 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  ,  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,   ETC.,   SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  BId'g 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Greig,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.  400  St.  James  St.,  Vancouver,  B.C. 

Montreal,  Que. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX^^ 

Bronze    Castings    for    Hydraulic    Use 


One  of  the  3  Manganese  Bronze 
Turbine  Runners  made  by  us 
for  turbines,  each  of  which 
developed  10,000  H.  P.  The 
weight  of  Runner  shown  above 
is  11,200  lbs. 


One  of  the  many  thousands  of 
such  valve  stems  made  by  us. 


The  coupons  are  attached  in 
such  a  manner  as  to  afford  an 
accurate    gauge    of    physical  char- 
acteristics of  metal  in  the  castings. 


"  Large   valve  Bodies  and  Bonnets  also 


AMERICAN  MANGANESE  BRONZE  COMPANY 

HOLMESBURG,    PHILADELPHIA,    PA. 


Cleveland:  508  Leader  News  Bldg. 
Detroit :  1744  Woodward  Ave. 

frcxxxxxxxxxxxxxxxxxxxxxxxxyvyyvxxxxxxxxxxxy 


Pittsburgh:  316  House  Bldg. 

New  York:  Room  804  —59  Pearl  St. 


tfxxxxx 


xxxxxxxxxxxx 


XXX 


xxxxxxxxxxxxxxxxxs 


When  buying  consult  first  Journal  advertisers 
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DE  LAVAL  STEAM  TURBINE  FOR  STANDBY 
AT  PETERBOROUGH 

WATER  for  the  City  of  Peterborough,  Ont.,  is  normally 
provided  by  pumps  driven  by  hydraulic  turbines,  but 
when  the  water  wheels  are  fouled  by  anchor  and 
frazil  ice,  as  frequently  happens,  a  De  Laval  Geared  Steam 
Turbine  Driven  Centrifugal  Pump  insures  an  uninterrupted 
supply,  delivering  6,000,000  gal.  per  day  against  228  ft.  head 
for  domestic  service,  or  against  274  ft.  head  for  fire  service. 
The  return  tubular  boilers  are  fitted  with  a  mechanical  draft 
fan  driven  by  a  gasoline  engine,  so  that  the  steam  plant  can 
be  put  into  service  quickly. 

If  you  will  state  your  conditions   and   requirements,   our 
engineers  will  supply  plans  and  estimates. 

_=As/c  for  Catalog  Ft  10.1 


De  Laval 

Steam   Turbine  Company 


TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,  Toronto 

THE  E.  LAURIE  COMPANY 
243  Bleury  St.,  Montreal,  Que. 


2(1 


CiH£0 


EXPANSION  JOINTS 

The  Acknowledged  Leader  for  road- 
ways, pavements  and  all  concrete 
worfy,    requiring  expansion    material 

CANADIAN    ROOFING    MFG.    CO.    LIMITED 

WINDSOR,    ONTARIO. 

Branches  at   Halifax,  St.  John,  Montreal,  Toronto,  Winnipeg. 


Mention  Tke  Journal  when  dealing  wiili  advertisers. 
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Alas,  my  poor  brother! 


Let  us 
introduce 


-^j> 


you   to    our     friend    the    East    India    Water 
Buffalo  in  the  form  of  a  Silent  Rawhide  Pinion 

WRITE     FOR     QUOTATIONS 

Hamilton  Gear  &  Machine  Co. 


76  Van  Home  St. 


Toronto 


Dominion  Bridge  Company,  Limited 

Montreal.  P.Q. 


Engineers,    Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES.  SWING  AND  BASCULE  SPANS, 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS:  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES,  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,     P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO,    Ont  , 


WINNIPEG.     Man.. 


OTTAWA,     Ont. 


SALES    OFFICES:  Montreal,  P.Q. 

Edmonton,  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina,  Sask. 


Ottawa.  Ont. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


TTHML  roHMMMIl 


LUMHTE© 

MONTREAL 


Please  note 
that  our  Head 
Office  is    now 

307  Craig  St.  W. 
Montreal 


DUNLOP 

"Gibraltar 

RedSpecial" 

BELTING 


for 


Satisfactory,  Economical 
Transmission  Belt   Service 


DUNLOP  TIRE  &  RUBBER    GOODS 
CO.,  Limited 

Head  Office  and  Factories:     TORONTO 
Branchf>  in  Leading  Cities 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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EVIDENCE 

Carrying    even   Superheat 
at  Hell  Gate 

KLI  SCO  SUPERHEATERS  are  making  fi<><  d  in 
the  twelve  1890  horsepower  boilers  al  the  Hell 
Gate  Plant.  The  charts  oppt  site  give  evidence 
of  how  closely  they  are  maintaining  the  steam 
temperature  under  widely  fluctuating  bci'er 
load. 

Other  advantages  are,  high  steam  velocity  with 
minimum  pr.ssuredrop,  uniform  steam  distribu- 
tion, safe  gas  temperature  zone  location,  fewest 
number  of  joints,  elimination  of  baffle  joints 
between  superheater  and  boiler  and  accessibility 
of  headers. 

The  most  exacting  requirements  are  met  at  a  low 
first  cost-  The  return  on  an  investment  for  ELESCO 
SUPERHEATERS  is  high. 

Let  our  engineers  assist  you. 
Write  for  OT-Series  Bulletins. 

The  Superheater  Co.,  Limited 

Transportation    Building,    Montreal 
Works  at  Sherbrooke,  Que. 

Designing  Engineers  and  Manufacturers  of   ELESCO  Steam  Superheaters,  and  Pipe  Coils  for  all  purposes.    Feed  Water 
Heating  Equipment  for  Locomotive  Service.        Boiler  Feed  Pumps  for  all   Services;  Exhaust  Steam  Injectors. 

Made   in    Canada 


Steam  I  i-  in  - 
|,.r.iiun-  tak- 
afl     <»!l      tCMUB 

liiu-  from  Boll- 
its  Noa.  II,  12, 
and  IV  Max 
imum  varia- 
tion ■»<»  de- 
grees. 


Steam  Flow 
from  all  of 
Boiler  No.  13. 


Do  You 

Specify 


Union  Pipe 
Couplings  ? 


They 
Mean   Years   of   Trouble-Proof 
and  Economical  Pipe  Coupling 

Service 

Once  installed  you  need  never  replace  or  repair. 
"  "  "     prevent  loss  and  leaks. 

4t  "  "     eliminate  pipe  thought  and  troubles. 

"  "  "     have  no  upkeep  cost. 


YOUR    JOBBER     HAS     THEM 


Manufactured  by   Dart  Union   Co.   Limited,   Toronto,   Ontario. 


Consider  the  advertiser,  his  course  is  thai  of  wisdom. 
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CLEAN 

BRUSHES 


FOREIGNmaterial, 
such  as  grease  smut 
and  dirt,  must  be  kept  off 
the  commutator. 

This  is  done  by  brushes  that 
are  just  abrasive  enough  to 
scour  it  and  not  rough 
enough  to  score  it. 

COLUMBIA 

PYRAMID 

BRUSHES 

will  give  you  this  service. 

Our  brush  Engineer  will 
gladly  advise  you  as  to  the 
correct  brushes  to  use  to 
get  maximum  service. 


Canadian  National  Carbon  Co. 

I  .imlted 
Montreal  Toronto  Winnipeg 


Dependable  Service 
is  a  feature  of 

"RELIANCE" 

and 

"STERLING' 

Regrinding  Valves 


Fig.  500 

The  "Sterling"  Bronze  Globe 
Valve  illustrated  here  is  made 
for  extra  heavy  service. 

Designed  with  the  exacting 
care  that  is  a  feature  of  every 
Jenkins  Valve,  and  cast  from 
bronze  made  of  pure  ingre- 
dient materials.  Made  in 
Globe,  Angle,  Cross  and  Hori- 
zontal Check  patterns.  Suit- 
able for  steam  pressure  of  300 
pounds  and  water  or  air  pres- 
sure of  500  pounds. 

"RELIANCE"  Regrinding  Valves 
are  equally  dependable  under 
a  working  steam  pressure  of 
200  pounds  per  square  inch. 
Made  in  Globe,  Angle,  Check, 
Horizontal  Check  and  Swing 
Check. 

Catalog  No.  9  describes  these 
and  the  other  Jenkins  models 
in  detail.  Copy  sent  free  on 
request. 

JENKINS  BROS.,  LIMITED 
103  St.  Remi  St.,  Montreal. 

TORONTO  VANCOUVER 

European  Branch: 
6  Great  Queen  St.,  Kingsway,   Lc  ndon  W.  C.  2,  Eng. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Practical 

Coal  Conservation 


5000   Boiler  Horsepower    Electric    Steam    Plant    of  the 

Laurentide    Co.  Limited*  Grand' Mere,    Que. 

But  one  operator  per  shift  required 

KAELIN  ELECTRIC 
STEAM  GENERATORS 

(patented) 

already  installed  in  Canada  are  saving  fuel  at 
the  rate  of  nearly  500  tons  of  coal  per  working 
day.  Their  first  cost  is  moderate  and  opera- 
tion and  maintenance  charges  very  low.  In 
addition  they  are  compact,  cleanly,  safe  and 
reliable,  and  can  be  arranged  for  automatic 
control  when  required. 
Sizes,  5  to  2500  boiler  horsepower. 

New  Bulletin  describing  these  Generators  and 
outlining  their  field  of  application  will  be  mailed 
on  request. 

Dominion  Engineering  Works 

LIMITED 
MONTREAL    -    CANADA 


Date. 


Dominion  Engineering  Works,  Limited, 
Montreal,  Que. 

Gentlemen: 

Please  send  me  a  copy  of  your  new  Bulletin  on  the  Kaolin 
Electric  Steam  Generator. 


Name. 


Address.  . 
Business. 


(M-98.1 


Province  of  Quebec 


Population 110,500 

Total  value  of  assessable 

property $120,540,965 

Building  permits  issued,  1921..      3,693,397 

Bank  clearings,  1921 302,237,674 

Port  Statistics,  Imports  1921 . . .     26,663,862 
Exports,  1921...     28,799,768 
"Duty  collected,  1921.      4,772,693 
Number  of  Industries  and  Work- 
shops  835 

Number  of  Industrial  Employees  18,000 

Value  of  Production  in  1919 33,126,504 

QUEBEC — has  plenty  of  electrical  power 
at  reasonable  rates. 

QUEBEC — means  good  steady  labour. 

QUEBEC — offers  exceptional  opportuni- 
ties for  new  industries  with 
n;ne  railways  entering  the 
City  and  six  miles  of  deep 
water  front. 

QUEBEC  PROVINCE— offers  over  2700 
miles  of  unsurpassed  motor 
roads  radiating  to  Quebec  City. 


Manufacturers   desiring  any  information 
as  to  sites  and  advantages. 

Please  apply  to 

THE  INDUSTRIAL  COMMISSIONER, 

BOARD   OF  TRADE, 

39  St.   Paul   St. 


Consult  the  advertiser,  his  information  is  valuable. 
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EDDY'S 

The  Ideal  Fire  Pail 
for  factories 


Made  with  a  round 
bottom,  for  use  in 
racks,  employees  do 
not  borrow  them  for 
temporary  uses, 
since  they  will  not 
stand  on  the  floor. 

Hard  as  steel,  light 
as  wood,  they  cannot 
leak,  cannot  be 
dented. 

Practically  indes- 
tructible, they  will 
far  outlast  wooden 
or  galvanized  pails. 


YQVb 


EDDY'S 

FAMOUS 

INDURATED 

FIBREWARE. 


Used  in  man$  leading  factories 

The  E.  B.  Eddy  Co.,  Limited 

HULL,   QUEBEC 


THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 

Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal   Castings   (Iron  and  Brass) 

Structural  Steel 

Boilers  and  Steel  Plate  Work 

Iron  and  Steel  Forgings 

Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


V- 


PEDLAR'S 

Culverts 


"PERFECT" 


WHENEVER  you  instal  a 
Pedlar  Culvert  you  can 
rest  assured  that  it  will 
always  be  equal  to '  its  job.  They 
have  the  inherent  strength  to  re- 
sist the  greatest  pressures.  Being 
made  from  the  celebrated  anti-cor- 
rosive <s?Ncg£>  heavily  galvanized, 
they  will  not  rot  or  rust.  Frost  and 
ice  will  never  crack  them.  All 
you've  got  to  do  to  solve  the  cul- 
vert problem,  whether  on  railway 
or  highway,  is  to  figure  the  capac- 
ity required  and  then  send  in  your 
order  for  Pedlar's  Culverts.  We 
carry  a  stock  of  all  sizes  at  all 
branch  warehouses.  Prompt  ship- 
ment is  always  assured. 

Sizes,  8  to  84  inches.  Lengths  up  to 
40  feet,  with  coupling  bands  supplied 
free  for  longer  lengths. 

Write  tor  Culvert  Booklet  E.  I. 

The  PEDLAR  PEOPLE  Limited 

(Established  1861) 

26  Nazareth  St.,  Montreal,  Que. 

Executive  Offices:    Oshawa,  Ont. 
Factories:    Oshawa,  Ont.  and  Montreal,  Que. 

Branches:  Quebec,  Ottawa,  Toronto,  Hamilton, 
Winnipeg,  Calgary,  Vancouver. 


A 


Journal  adverlisetnenlsjare  a  business  call  at  your  office. 
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Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  ftom  Engine 
to  Lineshnft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  rkcd 

CANADIAN  AGENTS 


St.   Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  G.  Allan.  President 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO.  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  Inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,    ONT. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24   Adelaide  Street,  East         :  :  :  Toronto,  Ont. 

QUEBEC  &  EASTERN  ONTARIO  REPRESENTATIVE: 
E.  W.  Playford,        -        358  Beaver  Hall  Sq.,  Montreal,  P.  Q. 

"I.-T  -E."  CIRCUIT  BREAKERS  AND  U-RE-LITES. 

"SUNDH"  ELECTRIC  CONTROLLING  DEVICES  A.  C.  or  D.  C. 

"S.  &  C."  FUSES,  HI-TENSION  AIR  BREAK  EQUIPMENT,  LIGHTNING  ARRESTERS,  ETC. 

"ACME"    WIRE      COTTON  COVERED,  SILK  COVERED,   ENAMELLED. 

"FEDERAL"  electrical  porcelain. 

"Let  us   send  you  particulars  of  the  lines  you  are  interested  in." 


Hydraulic  Turbines 

-OF- 

canadian  design  and  manufacture 

highest  efficiency. 

substantial  construction. 

continuous  service, 
our  hydraulic  turbines  ensure  a 
sound  investment. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Members  arc  urged  to  consult  The  Journals  advertising  pages. 
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K.     R.      Power,      Royal      Bank      Chambers, 

Halifax,  N.S. 
Candy  &  Allison.  St.  John,  N.B. 
W.  J.  Banks,   103   St.  John   Street,   Quebec. 


MacFarlane  -  Douglas    Co.,   Ltd.,    250    Slater 

Street,  Ottawa. 
R.  Y.  Kilvert  &  Co.,  402  Builders'  Exchange, 

Winnipeg. 


A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Saskatoon. 
Cormans,   Limited,  Edmonton,   Calgary   and 

Vancouver. 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail    Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST^RON  pipe 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw   Mill  and   Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


Men  of  influence  consult  Journal  advertising. 
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"MISERS  OF  FUEL" 

Sturtevant  Fuel  Economizers 
are  known  by  contractors  and 
engineers  as  "Misers  of  Fuel" 
because  they  mean  a  saving  of 
from  10  to  20%  in  coal  bills 
wherever  they  are  installed. 

Ask  for  Folder  610. 

B.  E  STURTEVANT  CO, 

of  Canada,  Ltd. 

MONTREAL  GALT  TORONTO 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines; 

1.— Duration  of  the  lease,  from  25  to  50  yean,  according  10 
the  importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  doea  not  vary  during 
the  term  of  the  lease. 

3. — An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  Is  subject  to  revision,  every  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  in 
money  or  in  securities,  as  a  guarantee  of  good  faith  In  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept..  previous  to  their  installation. 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


ARCHITECTS1AND  CONTRACTORS  WYE  LEVEL 
SURVEYING  INSTRUMENTS  AND  MATERIALS 
OF  ALL  KINDS  IN  STOCK. 


WE  ARE  SPECIALLY  EQUIPPED  kTO 
MAKE  ACCURATE  AND  PROMPT 

REPAIRS 

TO  ALL  TYPES   OF   SURVEYING 
INSTRUMENTS 


WRIXE  FOR  NEW  ILLUSTRATED  CATALOGUE 

The  J.  Frank  Raw  Company 

LIMITED 

56  Adelaide  St.  East 

TORONTO        -        ONTARIO 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gsn'l  Mftr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


Chick  Contracting  Co. 


LIMITED 

Paving,   Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards ; 

951   MCDOUGALL   ST. 
WINDSOR,         -         ONTARIO 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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MacKinnon  Steel  Co. 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


CANADA 

Wants  your 

Business  ~ 

HULL,  Canada,  stands  on  the  left  bank 
of  the  Ottawa  River  and  is  connected 
by  bridges  with  Canada's  capital. 
Situated  mid-way  between  Quebec  and 
Windsor  or  Detroit,  Hull  is  the  hub  of  the 
most  populous  district  in  Canada. 
The  City  Council  of  Hull  wants  more  and 
still  more  industries  to  locate  there  and,  to 
get  them,  is  off  ering  attractive  inducements 
in  the  way  of  low  tax  rates ,  fixed  assessments, 
choice  locations  and  unrivalled  shipping 
facilities. 

Hull  is  a  live,"  prosperous,  thriving  city  in 
which  to  have  your  business  or  your  Home. 
'Bring  your  Industry  to  Hull" 

For  fuller  particulars  apply  to 

EUGENE  ST-JEAN 

Industrial  Commissioner 

HULL  -  CANADA 


Connelly  Water 

Tube  Boilers 

are  of  the  4-drum  type :  have  100%  tube  area  in  the  path 
of  circulation,  and  deliver  steam  superheated  to  from  5 
degrees  to  10  degrees  Fahrenheit.  Simple  in  design,  no  flat 
surfaces,  no  stay  bolts,  no  crown  bars,  no  braces,  no  hand- 
holes,  free  from  joints. 

All  parts  easily  accessible  for  cleaning,  both  internally  and 
externally.  Can  be  built  in  units  from  200  H.P.  up  to 
4,000  H.P.  and  300  lbs.  pressure.  Over  150,000  H.P.  in 
successful  operation. 

E  Leon srd  &  Sons,  Ltd.  Head  Office  and  Works 

LONDON,  CANADA 
Branches: 
3        1790  St.  James  St.,  Montreal,  Que.  62  Water  St.,  St.  John,  N.  B. 


Agents: 

The  Arthur  S.  Lattcfa  Co.,  Ltd.,  1001  Kent  Bldft.  Toronto,  Ont. 
Wm.  W.  Hicks,  567  Manning  St.,  Winnipeg,  Man. 
tieorfte  Stewart,  5  Llneham  Block,  Oalftary,  Alta. 
\  iiiirouver  Machinery  Depot,  Ltd.,  Vancouver,  B.  C. 
Thos.  A.  Pippy,  Waldeftravc  St.,  St.  Johns,  Nfld. 


ESTABLISHED  1834    ' 


M  hen  purchasing,  equipment  consider   The  Journal  advertiser. 
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STEEL 
PLATE  WORK 

We  design,  fabricate  and 
erect  stacks,  tanks  and 
riveted  pipe  of  every  descrip- 
tion. The  efficient  service 
of  our  erection  crews  is 
only  a  small  part  of  the 
CANADIAN  DES  MOINES 
whole. 

Canadian    Des    Moines 
Steel  Co.,  Ltd. 

245  Inshes  Ave.,  Chatham,  Ont. 
82  St.  James  St.,        Montreal,  Que. 

BUY    IN    CANADA 


Seamless  Steel  Tubing 


MADE    IN    ENGLAND 


Cold  Drawn  Seamless  Steel  Tubing 
from  1/4"  to  14"  diameter. 

Cycle  and  Motor  Tubing. 

Locomotive  Superheater  Tubes. 

Boiler  Tubes. 

Large  Size,  Square  and  Rect.  Tubing. 


Canadian  Representatives: 


Openshaw  &  Bennet  Ltd. 


416  Phillips  Place 


Montreal. 


E.  G.  M.  Cape  &  Company 

Engineers   and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 

MONTREAL 


MARCONI  SERVICES 

Trans-Atlantic  and  Shore  to  Ship 
Telegraphs.  Marine,  Direction- 
Finding,  Aerial,  Railroad,  Forestry, 
Mining  Camp,  Broadcasting,  Tele- 
phone and  Telegraph  installations, 
sold  outright  or  rented  on  a  main- 
tenance basis.  Amateur  Radio 
Installations  and  Accessories  of 
every  description. 

Wireless  Jeiegraph (ompany  or 

Canada 

ft  I  *#  I  T  I   tl 

MONTREAL 
VANCOUVER       HALIFAX      TORONTO      ST.  JOHNS.  Nfld. 
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Invest  In 

Water    Power    Securities 

—  a  basically  sound  industry 

—  supplying  a  national  necessity 

—  for  which  there  is  a  rapidly  increasing  demand 

—  on  practically  a  cash  basis 

—  with  a  product  that  does  not  depreciate 

—  the   average  earnings   of   which   steadily   increased 

throughout  the  period  of  depression. 

There  are  few  types  of  investment  so  well  safeguarded 
or  with  so  promising  a  future. 


Write  for  Booklet  E-19 


NESBITT,  THOMSON  &  COMPANY 

LIMITED 

145  St.  James  Street,  MONTREAL 
TORONTO  HAMILTON  WINNIPEG  LONDON,  Ont. 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  =  STEEL  =  SERVICE 


STEEL  BUILDINGS  &  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,   SHAPES  8c  BARS 

Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


B.  J.  C0QHL1N  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK. 


Ontario  St.  East 

DARLING  «"d  DAVIDSON 


MONTREAL 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN     STREET    EAST 


Toronto 


CANADA 


Every  advertiser  is  worthy  of  your  support. 
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UFKIN  TAPES 


On  Sale  Everywhere 

Send  for  Catalogue 


MADE   IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 
7WE '/i/fk/n Pule Y?o.  of@anada.Ltd. 

Windsor,  onf. 


CANADA  IRON  FOUNDRIES,  LIMITED 


C  Airf IHoW  WPH 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


®l)e  engineering  Journal 


IS   PRINTED   BY 


The  Modern  Printing  Co. 

39  Dowd  Street 
MONTREAL,    CANADA 


w 


.««»'« 


'^ 


WJ   Hfagtttute  $at>ge 

\      CANADA        •  "^ 


Member's  gold  badge  .  .  .  $3.75 
Associate  Member's    silver 

badge $2.25 

Junior  and  Student's 

bronze  badge $1.50 


Apply  to  Secretary. 

17«  Mansfield  St.. 
MONTREAL. 


IMPROVEMENT     OF 

POWER  FACTOR 

-BY- 

Helsby  Static  Condensers 

Enabled  one  saw-mill  operator  to  add  a  150  H.P.  LOAD 
to  his  circuit  WITHOUT  purchasing  ADDITIONAL 
generating  equipment. 

WRITE  US   YOUR  PROBLEMS 

GRISWOLD  &  COMPANY 

285   BEAVER   HALL   HILL,  MONTREAL 


The  Atlas  Construction  Co. 


LIMITED 


ENGINEERS  &  CONTRACTORS 


Trade  Mare  Reg'd. 


37  Belmont  Street 
montreal 

UPTOWN 
6970 

C.  Michael  Morssen,  M.E.I.C. 

President 

A.  Sydney  Dawes.  M.E.I.C. 

Vice-President 


Advertisements  hove  an  educational  value.     Read  them  carefully. 
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PROFESSIONAL   CARDS 


Douglas  Brbmnbr,  C.E.,  A.  M.E.I.C. 
J   H.  Norris,  M.E.,  A.  M.E.I.C. 
A.  Reginald,  M.  MacLban,  M.So.,  Ph.D. 
V.  C    Modlton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel.  Up  3539  65  McGlll  College  Ave.  .Montreal 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 
Power,    Steam,    Hydraulic,    Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


615  Corlstlne  Building 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATORS 

Wharves  and  Power  Plant* 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,   Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING  ENGINEER 

164  St.  James  St. 

Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.ej.c. 

CONSULTING  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation,  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building. 

MONTREAL,  QUE. 

PHONE    UP  2183  P.O.    BOX   S0S4 


CANADIAN   INSPECTION   & 
TESTING   CO.  LIMITED 

Toronto  Office: 
100  JARVIS  STREET. 

Montreal  Office: 
405-406   SHAUGHNESSY    BUILDING. 


FRANK  BARBER  AND  ASSOCIATES 

LIMITED 

FRANK  BARBER  F    A.  GILBERT 

liridof  <&  Strueturei     Town  Planning  <t  Surveying 

R.O.WYNNE-ROBERTS  J    McADAM 

Water  A  Sewrragt  Workt  Roadway 

45  jAMVIt  St..  TORONTO 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


Geo.  K.  McDouoail,  B.So.,  M.E.I.C. 

E.  Raymond  Pease.  B.A.,  B.So.,  A.  M.E.I.C. 

Ferdinand  J.  Friedman.  B.So.,  A. M.E.I.C. 

McDougall,  Pease  &  Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants. 
Heating, Plumbing, Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,   Sewerage  and   Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.      Reports,   Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


PATENTS,  TRADE  MARKS, 

SEARCHES.  VALIDITY  REPORTS.  LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDOEN 

ADVOCATE.      RES'D  U.  e.  PAT.  ATTY. 

DONALD    H.    MACFARLANE.  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION    ENGINEERING 
&  INSPECTION   COMPANY 

Engineers  and  Chemist*, 
320  Lagauchettere  St.  W..      Montreal,  Que. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches:  Toronto  and  Winnipeg 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING.  ETC 


HENRY    R.   LORDLY 

C.E  .M.C.E..F.8E. M.E.I.C, M. Am. 8oe.CE. 

Consulting  and  Advisory  Engineer 

Arbitration,   Construction,    Dams,    Water 

Power,  Harbor  Work,  Foundations  in  Clay, 

Quicksand  and  Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.Q. 

Cable  Address  "Claypile",  Montreal 


H     M     HUGHSON.   M.C.S.F.E. 

HON.  GERALD  V.  WHITE  PHONE  QUEEN    152 

J.  W.   HUGHSON.   ME    AM  El  C. 

W.  C.  HUGHSON  and  SONS,  Limited 

Investigating    Engineers 

timber  experts 

HOPE  CHAMBERS  OTTAWA 


Walter  J.  Francis.CE.  F.  B.  Brown,  M.So.. 
M.E.I.C  M.E.I.C 

M..Aii.Soc.C.E.,  Mbm.Am.Soo.M.E. 

M.Inst.CE.  Mem  A. I.E. E. 

Walter  J,  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Walfban.Montfhai,."  W.TJ.Code 

Long  Distance  Telephone:  Main  5643 


J.    A.    BURNETT, 

M.E.I.C,    P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGUl  Street. 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSFIELD 

&    COMPANY 

CONSULTING  ENGINEERS 

2  PLACE  D'ARMES,      MONTREAL 

De  Qaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 

Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building, 
30  CHURCH  ST.,         -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


M.E.I.C.  Tel.  Plateau  3869 

Mem.  Am.  Soc.  M.  E. 

F.  A.  COMBE 

Consulting  Combustion  and 

Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilisation    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  S  Elgin  St. 
Offices  throughout  Canada.       Booklet  free. 


President: 

Associates: 


J.  G  G.  Kbbbt 

A.  L.  Mud  a  a,  H.  R.  McCltmont 


KERRY  &CHACE,  LIMITED 

ENGINEERS 
Hydro-Electric  &  Steam  Power  Development* 

Steam  A  Eleotrio  Railways 
Pulp  A  Paper  Mills         Industrial  Engineering 
Confederation  Lira-  Bums.      TORONTO 


JAMES  MCEVOY 

MINING   ENGINEER   AND   GEOLOGIST 
77  TORONTO  ARCADE 

YONGE  ST. 
Phone  Main  1SB9  TORONTO 


Journal  advertisers  are  discriminating  advertisers. 
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THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


HARD-N-TYTE    SPECIFICATION    FLOORS 

LONG  WEARING,  DUSTLESS  CONCRETE 
Write  for  a  Copy  of  Engineering  Service  and  Specification 

MONTREAL  TORONTO 

WORKS: 

Capelton,  Que.  Sulphide,  Ont.  Barnet,  B.C 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse*  and  Teat*  of  all  Material*  Including  Steel,  Brass,  Coal,  Oils, 
Water,  ore*.  Sands.  Cement. 

Specialists  for  Industrial  Chemical   Problem*,  Cement  and   Asphalt 
Construction  Work,  Steel  Inspection  and  Wafer  Supply. 

"The  Largest  and  Beat  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  37  YEARS 


Canadian   Tie  and  Lumber  Co. 


i.nriTED 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


Request  for   Institute   Records 

To  the  Members  of  The  Institute 


In  order  to  make  the  Year  Book  and   List   of   Members    of    the   greatest    possible    value    to    the    membership,    it    is   earnestly 
requested  that  you  kindly  fill  in  the  return  slip. 

In  many  cases  we  have  not  on  our  records  the  official  positions  of  our  members  and  it  is  hoped  that  all  member*  will  return 
the  slip,  filled  In,  at  the  earliest  possible  date. 

FRASER  S.  KEITH,  Secretary. 


Name  in  full 


College  degrees 

Military  titles  and  honours  (including  dates  of  enlistment  and  demobilization  J 

Firm  and  position 

Mailing  address 


Advertisers  appreciate  the  engineer's  purchasing  power. 


April,  1923 


THE    ENGINEERING    JOURNAL 


59 


It  emb 


emoraces 


all— 


•*»»*•♦*•»*••*•♦*••%•{• 


44  f\F  all  our    employees,    he    probably  needed    the    protection  most — " 
V-/     How  often  employers  have  acknowledged  payment  of  claims  under 
Group  policies  in   some  such  words. 

Sun  Life  Group  policies  protect  ALL  your  employees.  They  are  designed, 
not  for  a  preferred  class,  but  include  also  those  who  would  carry  life 
assurance  but  cannot  obtain  it  as  individuals,  as  well  as  those  who 
carelessly  or  wilfully  leave  their  employer,  or  society  generally,  to  carry 
the  risk  of  their  dependents'   need. 

Holders  of  Sun  Life  Group  policies  are  pleased  with  the  results  and 
frequently  write  to  the  Company  of  their  appreciation.  You,  too,  would 
find  this  an  excellent  investment.  The  outlay  is  low  and  the  returns  in 
increased  efficiency,   through  improved  morale,  high. 

Write  for  list  of  some  of  those  who  have  found  Sun  Life  Group  Assu- 
rance   an    economic    help. 

Sun  Life  Assurance  Company  of  Canada 

Head  Office  :      Montreal. 


Waterous  Steam  Rollers 


Proved  by  Years  of  Use 

The  successful  contractor  understands  the 
advantage  and  economy  of  buying  strictly  first 
class  machinery.  It  is  noticeable  that  the 
best  known  road  builders  in  Canada  have  used 
Waterous  Steam  Rollers  for  many  years  and 
continue  to  re-ordcr  from  us  as  often  as  they 
increase  their  equipment. 

As  a  result  more  than  200  Waterous  Rollers  are 
in  use  to-day. 

Your  safeguard  in  buying  a  Waterous  Roller 
is  the  reputation  these  machines  have  earned. 

Ask  any  experienced  contractor  about  th<- 
Waterous  Steam  Roller  and  learn  something 
about  its  money  saving  possibilities, 


It  is  the  Roller  for  Canadian 
Road  Work 


rBThe  Waterous  Engine  Works  Co.,  Ltd.,  Brantford,  Canada 


Mentionjrf  Th£[ Journal  kTadvertistrs  advdnces  your  ^interests 
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Structural  Steel  Association 28 

Sturtevant  Company  of  Canada  Limited,  B.  F 52 

Sun  Life  Assurance  Company  of  Canada 59 

Superheater  Company,  Limited,  The  46 


Taylor  Stoker  Company,  Ltd 17 

Turnbull  Elevator  Company  Limited 29 

Trussed  Concrete  Steel  Company  of  Canada  limited   62 


University  of  Toronto CI 

Vulcan  Iron  Works.  Limited,  The. .  49 

Waterous  Engine  Work.-  Co.,  Ltd.,  The  50 

Wilson,  Alexander .  57 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Winibtt&itp  of  Toronto 

(The  Provincial  University  of  Ontario) 
Faculty  of  applied  Science  and  engineering 

the  graduating  class  in  this  faculty  includes 
1     this  year  many  particularly  capable  men. 

arrangements  have  been  made  through  a  special 
department  to  get  employers  into  touch  with 
these  graduates. 

companies.    firms   or    private    employers    re- 
quiring men  for  technical  or  business  positions 
are  requested  to  communicate  with  the  "sec- 
retary, the  faculty  of  applied  science"  who 
will    promptly    supply    names.  addresses  and 
information  as  to  experience  and  suitability. 

For  Thoroughly   Dependable  Low  Cost  Power 
Fairbanks -Morse  "Y"  Type  Oil  Engines 

These  simple  rugged  power  plants  are  the  result  of  generations 
of    study    and    experiment    by    the    pioneer  builders  of  Gas 
Engines.     Their  entire  freedom  from  Water  Injection  Sys- 
tems, Hot  Bulbs,  Igniters  and  Timers  guarantees  an  extra- 
ordinary low  upkeep  cost,  while  their  efficient  use  of  low 
grade  fuel  oils  ensures  a  dependable  supply  of  power 
at    minimum    expense.      And    they    develop    power 
day-in-and-day-out   independent   of  temperature, 
weather,  coal  shortage  or  failing  electric  supply. 


Write  our  nearest  branch  for    catalogues   and  prices. 

The  Canadian 
Fairbanks-Morse  Co.  Limited 

Montreal       Toronto       St.  John       Winnipeg       Quebec 

Ottawa        Windsor        Vancouver        Calgary 

Reglna         Victoria 


3S 


Valuable  suggestions  appeal  in  the  advertising  pa 
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Tfie  Standard 
Concrete  Road 


Reinforced  with  Flat  Sheets  of  Truscon  Wire  Mesh 

Truscon  Wire  Mesh,  furnished  in  flat  sheets  cut  to 
lenght,  saves  time  and  labor;  no  cutting,  straightening, 
uncoiling,  etc.  Rigidly  connected  joints  keep  sheets 
true  and  flat.    Weights  and  areas  as  desired. 


Contraction  Joints  Formed  by  Truscon  Contraction  Plates 

Provide  a  definite  plane  of  weakness  in  the  pavement  and  thus 
form  a  straight  regular  crack  for  contraction  and  expansion. 
Used  longitudinally,  they  offset  lifting  of  pavement  edges  from 
the  sub-grade  and  act  as  a  permanent  traffic  marker.  Truscon 
Contraction  Plates  are  rigid,  substantial,  easy  to  install. 


Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 
Branches:    TORONTO    MONTREAL    WINNIPEG    CALGARY    VANCOUVER 


Truscon  Wire  Mesh 

and  Cctni faction  Joints 

Mentioning  The  Journal  gives  you  additional  consideration. 


The  Algoma  Steel  Corporation 


announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
*"x6"  down  to  IK",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  In  J 
Hot  Rolled  Bars 
or  Billets. 


WE  ALSO  FURNISH 


Slabs, 


Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 


Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES   OFFICES: 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

+♦ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

♦+ 

Angle  Bars,    100%  Joints, 

Continuous  Standard   Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 

Sulphate  of  Ammonia 
Sulphuric  Add  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES ; 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.  B. 
[ova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 

When  purchasing  equipment  consider  The  Journal  advertiser. 


First  Asphalt  laid  in  Ottawa  July 
1895. 
2.       Lading  Asphalt  in  1922. 

Gloucester  St.  —  one  of  Ottawa's 
beautiful  Asphalt  streets. 


Ottawa 's  Asphalt  Record 

At  the  close  of  1919,  72%  of  the  permanent  paving  in 
Ottawa  was  Asphalt.  To  date  this  percentage  has  been 
increased  to  77%  for  there  are  now  973,844  sq.  yds.  of 
Asphalt  out  of  1,256,434  sq.  yds.  of  permanent  pavement 
exclusive  of  68,974  sq.  yds.  of  Asphalt  repaving.  Last  year 
31,044  sq.  yds.  were  laid  which  is  well  up  to  the  average 
yearly  yardage  for  the  past  28  years. 

Ottawa  laid  Asphalt  for  the  first  time  in  July  1895  on 
Sparks  Street  opposite  the  General  Post  Office.  Since 
then  this  type  has  predominated  with  the  result  that,  as 
well  befits  Canada's  Capital,  Ottawa  now  enjoys  the  distinc- 
tion of  having  streets  which  for  durability,  service  and 
cleanliness  are  second  to  none  in  Canada. 

Great  credit  for  the  high  type  of  workmanship  is  due  to 
the  officials  in  charge  Mr.  A.  F.  Macallum,  Commissioner 
of  Works,  Mr.  F.  C.  Askwith,  Deputy  Engineer  and  Mr.  L. 
McL.  Hunter,  Assistant  Engineer  on  Pavements,  and  to 
the  Corporation  Works  Department  and  the  local  contrac- 
tors who  have  so  efficiently  co-operated  in  the  work  of 
constructing  these  pavements  with  Imperial  Asphalts. 


Paring  Asphalts 
Asphalt  Mindara 
Liquid  Asphalts 
Asphalt  Cold  Patch 


Toronto 
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Imperial  Oil  Limited 
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RAIL 
CARBON 
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STRENGTH 
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•HAMILTONONI 

•THEMOTHERB^IL' 

THE   BIRTH   OF    A   RAIL  /s  <p  seg/ck/s  jy7/7TT£/2.      the  //hole 

PPOCESS    /S    S(/Bi/ECT    TO     THE    MOST     GP/T/C^PE      /S/SPECT/O//, 
j*?//D    Sl/BUECT    ^7/LSO     TO  >?  MOST     /2/G/O     ///SP>EGT/OS/'. 

/// sts?j/ds?/5d  &y?/L.   sp>ec/e/cs?t/os/s    ydc/  yrfi.^   e/s/o     T//EZ 

EOLLO//7//G.'  "S(/EE/C/E//T  0/SC/7PD  /»7J?TEG/J?/-  TO  /s/5(/GE  SOcWjO  >S7E£/- 
SHJP/.L  SB  £>/SCjt?GDE£>  EPO//T  THE  E//D  OE  THE  0LOOA7  TOP.  MED  ,  J?//~D 
EPOM  THE  TOP  OB  THE  ///GOT.  TO  ///S(/PE  SOCOVO  PJ///LS,  D/SCSPGO 
S?  SI/TT/C/E//T     /LE//GTH    OB    THE /PI     GPZOP3     E//DS." 

BOG     THE     LjVST     DECIDE     >?/L/-     GS//LS     H^/^E    d£E//  />7/7//</E#CT{/'/2/zD 

OWOE/2       THE     EO/LLO/////G       GO//O/T/O//S  : 

THE     PtfiSCHjVSEPls'  ///SPECTOP1      S(/P>EP2  iS/SES    .*— 


THE     CHSPP.G///G     OE 

T//E:    /^cOss/spce:  . 

THE     POoGS/j/G     OE=- 
THE      ///GO  T . 

THE    COOE///G     OE- 
THEt      ///GOT. 

THE      D/SC/P/O/D   EGO/iV 
THE      ///GOT. 

T//E    ^<?/i&?/.Y$/3     OE- 
THE       ///GO  T . 

THE    /SOLL.///G     OE~ 
THE      B/LOOM . 

T//E    TOPSP//D    SOTTO/y? 
0/SC/PP0  E/POM  THE  BLOOM. 


"TEE   DP  OP  TEST 
0//  THE  /S/P/L" 


THE     GOLL///G     OE- 
THE    /SSP/L.  . 

THE     D/SC*P/3D     EPO/H 
THE  /2j4/L.  . 

THE     DPI  OP    TEST    O// 

THE    P./9/L  . 
(2,000     L3S.    DPOPPED 
THPOC/GH     20  EEET) 

THB  ///C/f  /?//b  SgEPK  TEST. 
(THE   P/?//.   SE///C  3P0/TS/* 
T//eO(/GH  /?//£>  EX<P*7///ED 
TOP     DETECT.) 

THE   /y7/fP/T///G    j9//D 
SH/PP///C  OT  THE   P/9/L. 


WHAT   OTHER    COMMERCIAL    STEEL 
GOES  THROUGH    SUCH    A    GRUELLING? 

JP//0    /?LL   t/E   OO  /S   TO    COy/T///i/£     TW£.      PO/././//G      TO     THE      S-/ZE     rot/ 
PEQW/PE     /// rVc/JS     ST/ZCTCTlSPE ,    S?//b      7~HE      PESC/LT       /S      THEL 

RAIL-CARBON    BAR,  £/*bl£ mht/c  op  stpb/Tgth  j?//d   pc/p/tt: 

SPEC/pr     /b(/P    PE///TOPCE/r?B/fT     TO   COMPLY^  /V7TH  TH£  J?/)f£P/CH//  SOC/ETT 
OE  TEST///G     M/?TEP/J?LS     5TSP//DS7PD      SPEC/E/O/?7~/0//  ^7 - /6  -  Z4-. 
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CHINE 
OOLS 


No.  8  Doable  Angle  Sfie&r 

on  plain  base 


Capacity— 8"  x  8"  x  1#" 
angles. 

Motor    Drive— 15    H.    P. 

Motor. 

The  John  Bertram 
&  Sons  Co.,  Limited 

DUNDAS.  ONTARIO. 


MONTREAL 

723  Drummond  Bldg. 

TORONTO 

32  Front  St.  West 

HALIFAX 

Roy  Building 

WALKERVILLE 

103)4  Sandwich  St. 

WINNIPEG 
1205McArthurBldg. 

VANCOUVER 

609  Bank  of  Ottawa 

Bldg. 


P15201 
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Loading  End  Strains 

THINK  of  strains  that  the  loaded  fast-moving  skip 
puts  on  the  mixer  frame!    How  they  must  tug 
and   twist   at   the    frame!     Hundreds  of  times 
every  working  day.   Thousands  of  times  every  season! 

Now  look  at  the  Koehring  frame  construction  how  the  frame  is 
braced,  and  re-inforced  against  strains  and  stresses  from  every 
direction.  This  is  one  reason  why  Koehring  driving  parts  do  not 
get  out  of  alignment  and  set  up  unusual  wear,  breakages  and 
delays.  Get  this  Koehring  "Heavy  Duty"  construction  fixed  in 
your  mind,  and  recall  it  when  you  think  about  mixers. 


Koehring  Capacities 
Pavers:  7, 10, 14. 21.32 cu.  ft. capa- 
cities mixed  concrete,  steam  and 
gasoline.   Write  for  catalog  P35. 

Construction  Mixers:  10, 14,  21, 28 
cu.  ft.  mixed  concrete,  steam  and 
gasoline.  Write  for  catalog  C35. 

Dandie:  A  light  staunch  mixer  for 
footings,  culverts,  foundations, 
etc.  4and7cu.  ft.  mixed  con- 
crete, steam  and  gasoline.  Power 
charging  skip,  low  charging  plat- 
form, batch  hopper,  liyht  duty 
hoist.  Write  for  Catalog  D  35. 
Rubber  tires  optional. 


KOEHRING    COMPANY    OF    CANADA,    LIMITED 

105  Front  Street,  East    -     -    Toronto,  Ont.      Phone  Main  1498 
Montreal  Office:    616  Canada  Cement  Company  Building.     Phone  Uptown  3026 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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Bent  Fibre  Tubes. 


Cutting  Fibre  on  a  Band  saw  in  the  plant 
of  the  Diamond  State  Fibre  Co. 


Adaptable  to 
any  Machining 
Process 


DIAMOND 
FIBRE 

Supplied    in    Sheets,    Rods,    Tubes    and 
Fish  Paper  or  in  parts  machined  to  your 
. — -~  specifications. 


p    Diamond  State  Fibre 
^  Company  of  Canada,  Ltd. 

TORONTO,  ONT. 


<;ondrn<iito  Cclornn  Pump  Valve  Disc*. 


When  l>nrchasing  equipment  consider  The  Journal  advertiser. 
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Reasons  for  the  use  of 


^dxjmlaA?) 


Domtar'  Pavement,  Constant  Spring  Road, 
Jamaica,  B.W.I.  Built  1922. 


Makes 
Good 
Roads 


1 T  is  carefully  refined  from  pure 
COAL  TAR  bases  and  possesses  to 
the  utmost  all  the  unique  qualities 
characteristic  of  such  products. 

Ease  of  application,  maximum 
penetration  in  Bituminous  Maca- 
dam construction  and  results  when 
used  for  surfacing  waterbound 
macadam,  all  justify  our  claims 
for  iVOTntCLT  as  being  unsur- 
passed as  a  Road  Bitumen. 

Specifications,  Literature,  etc.  on 
request. 


Dominion  Tar  &  Chemical  Company,  Limited 

MONTREAL    and    TORONTO 


Every  advertisement  is  a  message  to  you. 
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Manufactured  According  to  Specifications 


DIAMETERS 

"McCracken" 
6"  to  24" 

"Lock  Joint" 
27"  to 


Means  Bonded 

For  Service 

T?  VERY  engineer  admits 
■^  that  Concrete  Pipe 
made  according  to  standard 
specifications  is  eminently 
satisfactory. 

That  is  the  strongest   ar- 
gument in  favor  of  McCracken 
Sewer  Pipe. 


McCraken   Pipe    is    manufac- 
tured in  accordance  with  standard 
specifications   issued   by    American 
Society    for    Testing    Materials    for 
Cement-Concrete    Sewer    Pipe;    and 
inspected  by  the  Canadian  Inspection 
and  Testing  Company  Limited. 

McCracken  Pipe  unfailingly  makes 
good  in  the  most  trying  service.  Strength, 
density,  impermeability,  resistance  to 
internal  pressure  and  to  agents  of  decay 
are  all  inherent  features  of  McCracken 
Pipe. 

In  first  cost  and  last  cost  the  econ- 
omy of  McCracken  Sewer  Pipe  is  un- 
equalled by  any  other  dependable  pipe. 

Write  for  complete  information  and 
quotations. 

GENERAL  SALES  AGENTS 

Jno.  E.  Russell  Company,  Limited 

5C4  Harbor  Administration  Building, 
TORONTO 


SEWER  PIPE 

"The  Pipe  That  Endures" 


Every  advertiser  is  worthy  of  your  suj)f><»l. 
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From  Ore  to  finished  product 
'      ^'^fmtfiin  the  Empire 


A  comprehensive  list 

of  the  products   and 

activities  of  the 

IBrtttalj  Empire  ^trel 
fflurpuratimt,  £ttmt*b 

IRON  ORE        COAL 

COKE         PIG  IRON 

STEEL  INGOTS 

BLOOMS,  ETC. 

STEEL  PLATES 

STEEL  RAILS 

RAIL  FASTENINGS 

MISCELLANEO  US 

ROLLED  STEEL 

PRODUCTS 

WIRE  RODS         WIRE 

FENCING         NAILS 

MACHINERY  STEEL 

COLD  DRAWN 

SHAFTING 
FORGED  STEEL 

PRODUCTS 

BOLTS  and  NUTS 

RIVETS        PIPE  BANDS 

TIE  RODS 

RAILWAY  SPIKES,  etc. 

COKE  OVEN 

BY-PRODUCTS 

SHIPBUILDING  and 

SHIP  REPAIR 

FACILITIES 

FREIGHT  CARS 

(Cargo  Wagons) 

ORE  MINES— Wabana,  Nfld. 
COAL    MINES— Cape    Breton, 
Pictou,  and  Cumberland  Coun- 
ties, N.S. 
STEEL  WORKS — Sydney,  Syd- 
ney Mines  and  New  Glasgow, 
N.S. 
COAL  DEPOTS— Sydney ,  North 
Sydney ,  Louisburg  and  Halifax, 
N.S.;  St.  John,  N.B.;  Montreal 
and  Quebec,  P.Q. 

SALES    OFFICE 

Canada  Cement  Building 

Montreal,  P.Q. 


/***4 
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Snttafj  Ernutre  £te?l 

(Eurpnration,  jCimttrfc 

by  reason  of  the  magnitude  of  the  operations 
of  its  constituent  companies,  is  able  to  render 
a  wholly  unique  service  to  the  industrial  or- 
ganisations of  the  world — and  of  Canada  in 
particular. 

The  vast  scope  of  these  operations  necessitates 
the  maintenance  of  the  highest  possible  stan- 
dards of  efficiency  and  economy,  which, 
naturally,  reacts  to  the  benefit  of  our  cus- 
tomers. 

DOMINION  IRON  8s  STEEL  CO.,  LIMITED 
NOVA   SCOTIA  STEEL    &   COAL  CO.,  LIMITED 
Commanding  unlimited  resources  of  ore,  coal  and  other 
raw  materials/or  the  making  of  steel  products  of  every 
description. 

DOMINION  COAL  CO.,  LIMITED 

•      ACADIA  COAL  CO.,  LIMITED 

''Acadia,"  " Dominion,"  "  Old  Sydney,"  and 

" Springhill"  Steam  Coals. 

HALIFAX  SHIPYARDS,  LIMITED 

Builders  and  Repairers  of  Ships. 

DOMINION  SHIPPING  CO.,  LIMITED 

The  "Black  Diamond"  Fleet  of  ore  and  freight  steam- 

'PS'        EASTERN  CAR  CO  .  LIMITED 
Makers  of  Freight  Cars  and  Accessories. 
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BRITISH  EMPIRE  STEEL 


CANADA    CEMENT    BUIL.DINC 


CORPORATION     LIMITED 


MONTREAL . CANADA 


Advertisements  have  an  educational  valued  Read  them  carefully. 
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We  Are  Your  Neighbours 

Unlike  the  man  who  made  the  better  mouse  trap 
and  built  his  house  deep  in  the  forest  where  the 
world  had  to  find  a  path  to  his  door,  we  are  not 
only  making  oxygen  and  dissolved  acetylene  of  the 
highest  quality,  but  have  located  our  plants  and 
warehouses  in  the  busy  commercial  centers  where 
our  products  are  most  easily  available  to  those  who 
need  them. 

An  important  part  of  Dominion  Service  is  the 
promptness  with  which  you  can  secure  both 
oxygen  and  dissolved  acetylene  in  unlimited  quan- 
tities. Even  though  your  plant  or  contracting  job 
may  be  as  inaccessible  as  the  "house  in  the  forest" 
we  will  find  the  shortest  way  to  it  from  one  of  our 
ten  plants  and  distributing  warehouses. 

Other  features  of  Dominion  Service  are  equally 
important  to  you — lowest  prices,  careful  attention 
to  shipping  instructions,  liberal  cylinder  loans, 
easily-handled  cylinders  of  the  newest  types,  light 
in  weight  to  save  transportation  charges,  yet 
ruggedly  constructed.  / 

We  shall  appreciate  an  opportunity  of  telling  you 
how  Dominion  Service  will  help  your  business. 


X 


DOMINION  OXYGEN  COMPANY,  LIMITED 

Operating  the  Welding  and  Cutting  Gas  Division  of 
PREST-O-LITE    COMPANY   OF   CANADA.   LIMITED 

General  Offices:  80  Adelaide  St.  East,  TORONTO. 

DISTRIBUTION    POINTS:    Hamilton,    Merritton,    Montreal,    Oahawa,    Quebec,    Shawinigan   falls.    Toronto, 

Welland,  Windaor,  Winnipeg. 


Journal  advertisers  are  discriminating  advertisers. 
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Advertisers  appreciate  the  engineer's  purchasing  power. 
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Mention  of  The  Journal  to  advertisers  advances  vow  interests. 
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Eleven  important  cities  in 
United  States  of  America  and 
in  Canada  now  receive  their 
water  Supply  through  -    -    - 


Pipe  Lines  of  Reinforced  Concrete 


—  OF  — 


Lock  Joint  Pipe  Company  Design  and  Construction 


These  lines  were 

built   under 

guarantees  of  water 

tightness 


Let  us  study 

your 

Pressure  Pipe  Needs. 


36"  Lock  Joint  Pipe  supplying   Water  to  Cumberland,  Ind. 


CANADA    LOCK    JOINT    PIPE    Co.,    LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND  MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 

Imperial  Atlantic  Red  Oil 

Imperial  Renown  Oil 

Imperial  Bayonne  Engine  Oil 

Imperial  Polar  Machine  Oil 

Imperial  Ario  Compressor  Oil 

Imperial  Turbine  Oils 

Imperial  Eldorado  Castor  Machine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 

Imperial  Black  Oils 
Imfx-rial  Cutting  Oils 
Imperial  Tempering  Oils 
Imperial  Cordage  Oils 
Imperial  Wool  Oils 
Imperial  Ink  OiU 
Imperial  Greasc3. 


Expensive  machinery  warrants  the  protection  which 
Imperial  Lubricants  assure  through  correct  lubrica- 
tion of  every  bearing,  journal  and  other  moving  part. 
Plant  operation  is  made  more  profitable  by  the  stand- 
ardized use  of  the  right  grades  of  Imperial  Lubricants 
on  your  different  units.  When  you  are  confronted 
with  a  difficult  lubrication  job  write  our  nearest 
branch  office  for  the  expert  advice  and  service  of  our 
lubrication  engineers. 

IMPERIAL  OIL  LIMITED 


Valuable  suggestions  a/>/>ear  in  the  advertising* pages. 
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Murray  Street  Bridge,  Brantford,  Ontario. 

BRIDGE    BEAUTY   EXEMPLIFIED 

IN  A  CONCRETE  STRUCTURE  AT 
BRANTFORD,  ONTARIO 


Grace  of  line  and  pleasing  simplicity  char- 
acterize the  bridge  erected  at  Brantford,  under 
thesupervisionofFrankP.  Adams,  A. M.E.I. C, 
Brantford's  City  Engineer. 
The  arch  ring  is  a  solid  barrel  arch,  the 
intrados  being  an  ellipse.  The  span  of  the 
arch  is  60  feet,  the  rise  12  feet,  width  48  feet 
and  thickness  of  crown  18  inches.  The  arch 
ringisreinforced  with  1  inch  square  corrugated 
bars  at  12  inch  centres  placed  2  inches  from 
intrados  and  extra -'os  of  the  arch.  Half-inch 
square  corrugated  bars  are  placed  at  right 
angles  to  the  main  reinforcement  at  about  36 
inch  centres. 

The  abutments  are  of  solid  concrete  mixed  in 
the  proportion  of  1  to  7  pit  run  gravel  and  the 
arch  ring  is  mixed  in  proportion  of  1  to  4  pit 
run  gravel. 


Spandrels  and  wing  walls  are  plain  concrete 
gravity  type  retaining  walls,  mixed  in  propor- 
tion of  1  to  4  pit  run  gravel. 


The  wing  walls  are  curved  on  a  radius  of  35 
feet.  The  concrete  railing  is  of  the  open 
baluster  type  over  the  arch  ring  and  solid  over 
the  abutments. 


The  base,  posts  and  railing  were  cast  solidly 
in  place  and  the  baluster  posts  were  made  up 
on  the  ground 


The  many  advantages  of  Concrete  in  the 
construction  of  bridges  are  now  widely 
appreciated. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


CANADA  CEMENT 

CONCRETE 

row     PCRMANCNCt 


We  maintain  a  Service 
Department  to  co-operate 
In  all  lines  of  work  for  which 
Concrete  is  adapted.  Our 
library  is  comprehensive 
and  Is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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Private       Automatic        Bechance 


RELIABLE 

The  Automatic  Telephone 

No  misunderstanding  through 
messengers  the  dial  will  do 
your  bidding. 

A  great  business  needs  a  quick, 
accurate  means  of  commu- 
nication between  departmental 
executives,  far  away  shipping 
room,  engineers,  chemists,  etc. 

Such  is  the  P.  A.  X. — as  necess- 
ary to  the  operation  of  your 
plant  as  electric  power. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  House. 


Kortfarn Electric  Qowpan 

limited  /         A 

MONTREAL         TORONTO         WINDSOR        CALGAF 
HALIFAX  HAMILTON  WINNIPEG        EDMONTl 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  thQ Nations  Telephones" 


ftMUFACTUBlNG 

Manual  Telephones 
AatomalicTelephones 
"Wires  a  Cables 
Fire  Alarm  Systems 
padio  Sendin^and- 
receivin$Eajupinent 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
PoVer  Apparatus 
Household  Appliances 
Electrical  Supplies 
JWcr  i.  Li^ht  Plants 
Marine  l'ittinj'8 

K3 


Buy  your  equipment  from  Journal  advertisers. 
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DISTRIBUTING  CONCRETE 

By  THE  INSLEY  METHOD 


Is  the  Economical   Way 


PRACTICAL  FIELD  EXPERIENCE 

Has  Helped  to  Design 

!        INSLEY 
STEEL  TOWERS 
and 
CHUTING 

also 

THE  INSLEY 
MAST  HOIST 
BUCKET  PLANT 

FOR  THE  SMALLER  JOBS 


Send  for 
J  Particulars 

Smith  Mixers,  Marsh  Hoists,  Derricks,  Buckets,  Cars,  Carts, 

Wheelbarrows,  Etc. 

Barber— Greene  Bucket  Loaders  and  Conveyors,  Bucyrus  Shovels 

and  Draglines,  Western  Cars,  Vulcan  Locomotives. 

MUSSENS    LIMITED 


Montreal 


Toronto         Winnipeg        Vancouver 


Remember  The  Journal  when  buying  apparatus. 
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Type  H  Transformers,  through 
many  years  of  satisfactory  ser- 
vice, have  earned  an  enviable 
reputation,  resulting  in  their 
being  regarded  as  the  standard 
of  quality.  Large  central  sta- 
tions, and  operating  companies 
specify  Type  H  Transformers 
because  of  their  long  life,  and  excellent  operating  character- 
istics. Low  depreciation  rates,  and  uninterrupted  service 
will  eventually  win  on  any  system. 


'Made  in  Canada"  by 


Canadian  General  Electric  Co.,Limited 


HEAD  OFFICE 


^TORONTO 


Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quehec,  Cobalt,  Ottawa,  Hamilton,  London,  Wind?r>*-. 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nolson  and  Victoria. 

The  advertiser  is  ready  to  give  full  information. 
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FRANCIS  TURBINE 

Constructed  by 

Escher    Wyss    &     Co. 

—  for  — 

Peterson  Engineering 
Corporation 


Four  Units 

16,000  Horse  Power 

167  Feet  Head 


Francis  Horizontal  and  Vertical  Wheels 

OPEN  AND  ENCLOSED  TYPE 

3.28  to  690  Feet  Head        1.3  to  22,000  H.  P. 

Open  Type  —  Horizontal  and  Vertical     -    -    -    -     Heads  up  to       65  ft. 

Enclosed  Type  —  Horizontal  and  Vertical     -    -    -      Heads  up  to      700  ft. 

Tangential  Type  —  Horizontal  and  Vertical     -    -     Heads  up  to  3,280  ft. 

Power  1.3  to  22,000  Horse  Power 


Zoelly  Steam  Turbines 


1,000  to  3,600  RPM  Direct  Connected  to  Generators 

6,600  to  7,500  RPM    Gear    Reduced    for    Generators 

Steam  Consumption  8.14  to  9.72  lbs.  Per  H.  P.  Hr. 


CANADIAN  REPRESENTATIVES 


The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
M0NCT0N,      MONTREAL,     TORONTO,      NORTH  BAY,      WINNIPEG,        VANCOUVER. 


When  buying  consult  first  Journal  advertisers. 
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R EN 7AM  I  M 


Inmistria 


BENJAMIN  STARRET  PANEL  BOARDS 

Standardized  Panel  Boards 
and  Cabinets 

Are  distributing  centres  for  electric  wir- 
ing and  mark  the  new  safety  era  in  panel 
Board  Construction  —  Best  in  material, 
lightest  in  weight,  smallest  in  size:  they 
need  less  labor  in  installation. 


Three  points  of  panel  Board  con- 
struction which  are  of  vital  interest 
to  the  Building  owner  (1)  Safety - 
(2)  Good  appearance — (3)  Low 
maintainance.  Benjamin  Starret 
pannel  Boards  are  built  on  that 
basis. 


WRITE  US  FOR  FURTHER  DETAILS 
IF  INTERESTED 


BENJAMIM  ELECTRIC  MFG.  Co.  of  CANADA,  Limited 


MONTREAL 


TORONTO 


WINNIPEG 


Mention  The  Journal  when  dealing  with  ntlrrrt isprs. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


Head  Office  and  works 

Hamilton,  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 

—OF  EVERY  CLASS  OF— 

STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 


MINE    BUILDINGS    AND    HEADFRAMES. 


"i 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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L.T.  Col.  R.  G.  Stewart, 

President 


E.  A.  Larmonth, 
Vice  President 


E.  O.  Leahey, 
Man.  Director 


J.  D.  Cunningham, 

Secy.  Tres. 


E.  0.  LEAHEY  &  COMPANY 

^=====_=^_=  LIMITED  ' 

GENERAL  CONTRACTORS 


Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 

Out. 


Don't  fail  to  mention  Th<  Journal  whin  writing  advertisers. 
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Electric   Steam    Generators, 
Laurentide  Company  Limited 


CRANE 

Power  Plant  Equipment 


Plays  an  important  part  in  any 
well-designed  power  plant,  and 
i  t  insures  a  system  having 
long  life  and  low  maintenance 
cost. 


We  can  supply  all  the  necessary 
valves,  fittings  and  fabricated  pipe 
work  for  any  pressure  or  tempera- 
ture that  can  be  generated,  by  any 
pratical  steam  generating  units. 


Branches  and  Sales 
Offices  in  all  principal  cities. 


CRANE 


LIMITED 

GENERAL  OFFICE  AND  EXHIBIT    ROOMS 

386  BEAVER  HALL  SQUARE 

MONTREAL 


Works: 
1280  St.  Patrick  St,  Montreal. 

22a 


Consider  the  advertiser,  his  course  is  of  wisdom. 
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SIMPLICITY 

Type   E   Stokers 


No  Complicated  Parts  to  Get  Out  of  Order 

95%  of  Grate  Surface  is  visible  from  Front  Door 

100%  of  the  clinker  line  is  in  view 

Operation  is  very  simple 


We  also  manufacture  and  supply 
T^pe  "E"  Stokers  Ty"pe  "K"  Stokers 

Self-contained  Stokers  Lopulco  Pulverized  Fuel  Systems 

Flat  Furnace  Arches  Quinn  Oil  Burning  Equipment 

Uehling  Recording  Instruments  Custodis  Radial  Brick  Chimneys 

Combusco  Ash  Conveyors  Economisers  and  Air  Heaters 

Everything  in  the  boiler  room  except  the  boilers. 

COMBUSTION  ENGINEERING  CORPORATION 


A.  J.  T.  Taylor,  President 
VANCOUVER 


LIMITED 

MAIN  OFFICE:    TORONTO 
MONTREAL 


John  T.  Farmer,  Chief  Engineer 


WINNIPEG 


Journal  advertisers  are  worthy  of  your  business  cousi<L  ration 
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TRe  Standard 
Concrete  Road 


Reinforced  with  Flat  Sheets  of  Truscon  Wire  Mesh 

Truscon  Wire  Mesh,  furnished  in  flat  sheets  cut  to 
lenght,  saves  time  and  labor;  no  cutting,  straightening, 
uncoiling,  etc.  Rigidly  connected  joints  keep  sheets 
true  and  flat.    Weights  and  areas  as  desired. 


Contraction  Joints  Formed  by  Truscon  Contraction  Plates 

Provide  a  definite  plane  of  weakness  in  the  pavement  and  thus 
form  a  straight  regular  crack  for  contraction  and  expansion. 
Used  longitudinally,  they  offset  lifting  of  pavement  edges  from 
the  sub-grade  and  act  as  a  permanent  traffic  marker.  Truscon 
Contraction  Plates  are  rigid,  substantial,  easy  to  install. 


Trussed  Concrete  Steel  Co.  of  Canada  Limited 


Branches: 


WALKERVILLE,    ONTARIO 
TORONTO    MONTREAL    WINNIPEG    CALGARY    VANCOUVER 


Truscon  Wire  Mesn 

and  Contraction  Joints 


Consult  the  advertiser,  his  information  is  valuable. 
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They  use  to  be  short  of  power, 
Now  they  have  an  excess  to  sell 


Just  the  Kind  of 
Data  You  Want 

Do  you  want  to  read  how  some 
boiler  plants  whose  problems  are 
much  the  same  as  yours  have 
lowered  power  costs.  Increased 
combustion  efficiency,  materially 
Increased  output  without  adding 
to  building  space  or  boiler  equip- 
ment, made  boiler  output  abso- 
lutely dependable  under  everyday 
operating  conditions  as  well  as 
in    the   emergency  ? 

Forty-five         pages         of  such 

FACTS,  actual  experiences  worked 
out  In  tons  of  coal  and  horse- 
power, with  the  results  measured 
In  dollars  and  cents,  are  interest- 
ingly brought  out  in  our  publica- 
tion, "Are  Mechanical  Stokers  a 
Good  Investment?"  We  shall  be 
glad  to  send  you  a  copy  and 
know  you'll  appreciate  It.  A  line 
brings  It. 


The  load  in  a  big  Pennsylvania  Steel  Mill  was  formerly- 
carried  by  twenty-four  500-hp.  boilers.  The  stacks  smoked 
badly.  The  plant  was  continually  short  of  power.  Then 
the  management  installed 


The'Jaylorftoker 


"The  Pioneer  Underfeed  Stoker 
-—and  still  leading" 

The  results  that  followed  are  of  vital  interest  to  every  engineer  and 
executive  where  power  plants  are  being  erected  or  remodeled. 

The  plant  capacity  was  increased  SO' '",,  and  this  without  adding  to 
the  building  space.     Not  only  did  the  Company  have  sufficient  power 

for  its  own  use,  hut  it  \v:is  als  >  able  to  supply  :$()00  hp.  to  B  neighboring 
plant.     And  the  stacks  stopped  smoking. 

But  this  is  not  all.    Several  hundred  lip.  is  generated  by  boilers  fired  by 

gas  from  blast  furnaces.  Formerly,  when  the  gas  failed,  they  had  to 
round  up  B  gang  and  hand-fire  these  boilers  with  coal,  Now,  t  he  Taylor 
Stoker!  automatically  pick  up  the  additional  load.  And  not  only  do 
the  Taylors  jump  to  the  sudden  and  unexpected  overload,  but  they 
carry  it  for  long,  unbroken  runs  as  well.  The  Taylor  Stokered  Boilers, 
22  of  w:hich  are  usually  on  the  hue,  require  only  three  firemen  and  two 
helpers. 

Which  all  comes  down  to  this — thai  the  answer  to  the  demand  for 
increased  plant  capacity   is   not    more  or   bigger  boilers,   but   TAYLOR 

STOKERS 


THE    TAYLOR    STOKER    COMPANY,    LTD 

TORONTO,   ONTARIO 

Principal  Smlca    Office:  416  Phillips   Place,   Montreal,   Que. 


Journal  advertisements  are  a  business  call  at  your  office. 


26 


THE     ENGINEERING     JOURNAL 


May,  1923 


The  Modern 
Industrial  Engineer 


Industrial  engineering  covers  the  intelligent  laying 
out  of  the  buildings  and  the  equipment  of  a  plant, 
and  the  correct  utilization  of  every  modern  method 
which  makes  for  efficient  and  economical  production. 
It  covers  the  application  of  these  methods  not  only 
to  machinery  and  material,  but  also  to  the  nervous 
system  of  a  plant — the  men. 

It  is  important  to  distinguish  between  a  knowledge 
of  the  mechanics,  and  a  precise  understanding  of  the 
management,  of  industry. 

There  are  more  than  fifty  billion  dollars  invested 
in  industrial  enterprises  in  this  country.  The  men 
who  are  entrusted  with  the  management  of  these 
industries  are  trained  men.  They  have  the  manage- 
ment viewpoint.  They  constantly  visualize  the  oper- 
ation of  every  department,  and  intelligently  guide  the 
whole  organization  towards  more  efficient  production. 

There  is  a  great  demand  today  for  industrial  man- 
agers. 

Men  like  you  who  have  a  technical  training  in 
mechanical  engineering  are  the  logical  candidates  for 
the  important  executive  positions  which  are  open  in 
many  industrial  organizations.  But  it  is  necessary 
for  you  to  supplement  your  training  and  experience 
with  a  thoro  grounding  in  the  fundamentals  of  indus- 
trial management. 

Obviously,  to  get  this  knowledge  thru  personal 
experience  is  out  of  the  question.  It  would  take  too 
long  and  it  would  at  best  be  limited. 

There  is  a  shorter,  surer  way  which  thousands  of 
engineers  and  other  men  engaged  in  industrial  work 
have  taken  advantage  of. 


The  Industrial  Extension  Institute  with  the  co-oper- 
ation of  more  than  100  prominent  engineers  and 
specialists  in  production  work  prepared  the 
FACTORY  MANAGEMENT  COURSE  AND 
SERVICE. 

It  is  an  organized  course  of  reading  and  study  which  includes 
the  essence  of  the  successful  and  practical  experiences  of  these 
men,  and  illustrations  of  the  correct  application  of  the  princi- 
ples which  they  have  established  in  many  years  of  practice. 
It  it  the  only  course  of  its  kind  and  it  exactly  parallels  the  uni- 
versity plan  of  study. 

The  Institute  functions  in  the  field  of  industrial  engineering 
and  management.  The  Institute  staff  suggests  and  advises  on 
industrial  problems.  It  is  constantly  doing  research  work  to 
establish  and  perfect  new  and  better  industrial  methods. 

Perhaps  you  are  a  mechanical  engineer  of  wide  experience,  or 
again  you  are  a  young  man  who  has  just  graduated  from  a 
technical  school. 

The  Institute  and  its  staff  consisting  of  men  you  know  or  have 
heard  of,  Gantt,  Towne,  Steinmetz,  Going,  Payne,  Franklin, 
Babson  are  at  your  Service. 

We  have  an  interesting  booklet  "Thinking  Beyond  Your  Job" 
that  tells  you  everything  you  want  to  know  about  the  Factory 
Management  Course  and  Service.  It  will  be  sent  to  you  without 
obligation  on  your  part  if  you  will  fill  out  the  coupon  below  and 
mail  it  today. 


Industrial    Extension   Institute 

11-17  East  45th  Street 
NEW  YORK  CITY 

Send  me  "Thinking  Beyond   Your  Job"    without 

obligations. 

Name 


Home  Address    . 
City  and  State. 

Position 

Company 


E.  J.  May  1933. 


The  Only  Complete  Course  in  Industrial  Management 


Industrial   Extension  Institute 

11-17  East  45th  Street,  New  York,   N.  Y. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Three-wire  distribution  for  electric  railways,  although 
not  new,  is  met  with  so  seldom  as  to  be  something  of  a 
novelty.  The  reason  for  its  use  on  single  trolley  electric 
railways  is  to  secure  a  sufficient  reduction  of  fall  of 
potential  along  the  tracks  to  reduce  leakage  of  the  railway 
return  current  from  the  rails  into  the  earth  and  into 
conducting  structures  like  underground  pipes  and  cables. 
Stray  currents  do  not  harm  pipes  and  cables  where  they 
enter  them  but,  in  moist  soil,  metallic  pipes  and  cables 
may  be  corroded  at  the  point  where  the  current  leaves 
them,  if  the  current  is  strong  enough  and  flows  for  a 
sufficient  length  of  time;  the  time  element  being  as 
important  as  the  current  strength.  The  principal  object 
of  electrolysis  mitigation,  as  it  is  called,  is  to  reduce  stray 
currents  to  a  minimum  by  reducing  the  potential 
differences,  along  the  tracks,  which  cause  them. 

Three  Methods  of  Reducing  Stray  Currents 

In  general,  there  are  three  ways  of  doing  this:- 
First,  by  increasing  the  number  of  generating  stations, 
which  obviously  reduce  both  the  total  amount  of  current 
returned  through  the  rails  to  any  one  station  and  also 
the  distance  through  which  it  must  travel,  either  of 
which  causes  is  effective  for  reducing  the  track  drop  and 
consequent  leakage.  Another  way,  is  by  equalizing  track 
potential  differences  by  draining  the  current  out  of  the 
track  at  selected  points  by  means  of  insulated  copper 
feeders  tapped  into  the  track  and  connected  with  the 
negative  station  bus  bar,  the  resistance  of  all  such  con- 
nections between  track  and  station  being  mutually 
adjusted  to  the  currents  they  carry.  When  the  potential 
drops  through  all  the  track  connections  to  the  station 
bus  are  equal,  there  is  no  potential  difference  along  the 
track.  The  main  drawback  with  this  system  is  the 
relatively  large  amount  of  copper  required  to  drain  heavy 


currents  out  of  the  rails  and  carry  them  for  considerable 
distances  to  the  station.  Besides  the  fixed  charges  on 
the  cost  of  the  feeders,  there  is  inherently  a  loss  of  power 
due  to  the  fall  of  potential  through  them,  the  cost  of 
which  must  be  added  to  the  annual  charges  on  the  capital 
costs  of  the  feeders.  This  method  was  followed  in  one 
substation  district  in  Winnipeg. 

When  the  track  rails  are  of  light  weight,  and  con- 
sequently of  high  resistance,  and  the  traffic  heavy,  the 
distances  between  generating  stations  considerable,  and 
the  restrictions  on  fall  of  potential  severe,  recourse  may 
be  had  to  the  three- wire  system,  which  is  attractive 
because  of  its  inherent  ability  to  reduce  the  drop  in  the 
track  without  the  large  extra  investment  in  track  feeders, 
that  is  otherwise  necessary.  This  method  was  adopted 
for  six  of  the  seven  substation  districts  supplying  the 
Winnipeg  Electric  Railway. 

The  Three-wire  System  of  Electrical  Distribution 

The  three-wire  system  utilizes  a  method  of  electrical 
distribution  invented  and  patented  by  Edison  over  forty 
years  ago,  for  electric  lighting,  but  in  a  somewhat  different 
way.  The  original  Edison  three-wire  system  is  easiest 
described  by  referring  to  the  accompanying  diagram, 
figure  No.  1,  which  shows  how  the  same  number  of 
lamps,  or  other  consumers  of  electrical  energy,  may  be 
(v(\  with  half  of  the  actual  current,  but  at  double'  the 
potential,  by  placing  them  in  groups  of  two  in  scries  so 
that  the  current  which  traverses  one  lamp  when  all  are 
in  use  must  traverse  a  second  lamp  also.  To  make  each 
lamp  independent  of  every  other  lamp  a  third  wire,  the 
same  size  as  the  two  necessary  feeder  wires,  i--  run  parallel 
with  them  and  is  then  connected  to  every  junction 
between  the  two  lamps  of  each  pair.  Two  generators  in 
series  are  required  to  produce  the  double  potentia    and 
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this  third  wire  is  run  to  the  junction  point  of  the  two 
generator  terminals.  The  third  wire  is  commonly  called 
the  neutral.  On  the  three-wire  system  the  same  number 
of  lamps  at  the  same  distance  from  the  generating  station 
can  be  fed  with  positive  and  negative  feeders  of  half 
the  size  of  feeder  that  would  be  necessary  if  all  the  lamps 
were  in  parallel.  Assuming  the  neutral  wire  is  the  same 
size  as  the  other  two,  the  three-wire  system  of  feeders 
comprises  three  wires  of  half  size  instead  of  two  wires 
of  full  size.  The  economy  of  copper  for  transmission  is 
thus  obvious,  and  is  the  reason  for  the  prompt  adoption 
and  for  the  persistence  of  this  system  of  distribution  ever 
since  the  beginning  of  the  industry. 

In  the  early  days  of  electric  traction  which  followed 
hard  on  the  heels  of  electric  lighting,  between  1885  and 
1890,  it  seemed  as  though  the  three- wire  system  might 
be  applied  in  a  similar  way  to  save  copper  for  electric 
railway  feeders,  particularly  with  double  track  railways. 
However,  it  will  be  seen  from  the  diagram  in  figure  No.  2, 
that  the  only  saving  that  the  three-wire  system  makes 
possible  when  applied  to  the  single  trolley  system  with 
track  return,  is  the  elimination  of  the  loss  in  the  track 
return,  no  saving  being  possible  in  the  trolley  feeders. 
To  illustrate  the  condition  in  a  three-wire  system  applied 
to  a  double  track  railway,  assume  that  the  trolley  wire 
over  one  track  will  be  positive,  and  that  over  the  other 
track,  negative  to  the  rails;  the  latter  would  form  the 
neutral  and  would  be  well  provided  with  cross  bonds 
between  the  two  tracks.  It  will  be  seen  from  the  diagram 
that  with  the  ten  cars  on  each  track  taking  50  amperes 
apiece,  the  positive  feeder  will  have  to  carry  500  amperes 
going  out  to  the  cars,  and  the  negative  will  bring  back  an 
equal  amount  of  500  amperes  from  the  negative  trolley 
wire  to  the  station.  If  the  negative  generator  be  reversed 
back  to  the  same  polarity  as  the  positive  generator,  and 
the  negative  trolley  changed  to  a  positive  trolley,  all  then 
being  on  the  two- wire  system,  the  same  amount  of  current, 
involving  the  same  loss  in  the  feeders,  will  flow  out  through 
the  feeder  to  cars  on  the  former  negative  track,  as  was 
the  case  before  the  negative  trolley  was  reversed.  There 
is  thus  no  saving  in  feeder  losses  on  the  single  trolley 
system  of  electric  railways  by  using  the  three-wire  system. 
This  principle  holds  good,  not  only  for  the  so-called 
"parallel  system"  of  three- wire  distribution  shown  in 
figure  No.  2,  but  also  in  the  so-called  "sectional  system" 
shown  in  figure  No.  3. 

Parallel  System  of  Three-wire  Distribution 

The  parallel  system  has  been  put  in  practice  only 
once,  to  the  writer's  knowledge,  and  that  was  in  the  case 
of  the  first  underground  tube  railway  in  the  world,  the 
City  and  South  London  Railway,  which  was  built  about 
thirty  years  ago.  The  double  tracks  were  in  two  separate 
tubes  and  the  third  rails  of  opposite  potential.  About 
1893,  shortly  after  the  corrosion  of  underground  pipes 
by  stray  currents  from  electric  railways  first  began  to 
attract  attention,  the  parallel  three- wire  system  as 
exemplified  in  figure  No.  2,  was  suggested  as  a  means  of 
preventing  it.  Provided  that  the  two  wires  of  a  double 
track  trolley  line  could  be  kept  insulated  from  each  other 
for  1,000  to  1,200  volts,  and  protected  from  other  wires 
falling  across  them,  the  only  place  where  stray  currents 
could  circulate  would  be  between  the  rails  of  the  two 
parallel  tracks,  and  this  could  be  easily  obviated  by 
substantial  cross  bonding.  This  method  was  proposed 
for  cities  which  had  practically  abolished  all  overhead 
wires  in  the  principal  streets,  excepting  the  trolley  wires, 


which  was  the  case  in  Chicago  about  that  time.  *However, 
the  difficulties  of  maintaining  double  the  usual  railway 
voltage  between  two  sets  of  trolley  wires  over  adjacent 
tracks  then  seemed  to  be  too  formidable  to  be  tackled 
seriously,  and  in  those  days  the  Edison  three-wire  patent 
was  still  in  force  and  any  railway  would  have  had  to 
have  a  license  to  use  it.  The  parallel  three-wire  system 
was  also  not  convenient  for  single  track  lines;  but  it  was 
proposed  to  overcome  that  difficulty  by  cutting  the 
trolley  wires  into  sections  of  opposite  polarity  successively 
along  the  railway  line.  This  is  of  course  equally  applicable 
to  double  track  lines,  and  as  the  voltage  between  the 
trolley  and  the  track  is  the  same  whether  its  polarity  is 
positive  or  negative,  there  is  no  more  danger  from  the 
falling  of  other  wires  with  the  sectional  system  of  three- 
wire  construction,  than  with  the  ordinary  two-wire 
method. 

Sectional  System  of  Three-wire  Distribution 

Considering  now  the  sectional  system,  it  is  evident 
that  the  cars  in  the  negative  sections"  will  pull  out  of  the 
rails  the  current  put  into  them  by  the  cars  of  the  adjoining 
positive  sections,  so  that  the  average  fall  of  potential 
from  one  end  to  the  other  of  any  one  section  becomes  the 
basis  of  estimating  the  overall  track  drop.  The  sectional 
method  shown  in  figure  No.  3,  is  not  quite  as  ideal  as 
is  the  parallel  method  in  figure  No.  2,  because  the  currents 
circulating  in  the  rails  may  have  to  traverse  the  entire 
length  of  a  section  before  they  can  be  drained  out  by  the 
cars  in  the  next  adjoining  section;  however,  as  will  be 
shown  below,  the  practical  results  are  very  often  much 
better  than  what  pure  theory  would  indicate. 

As  in  the  case  of  the  parallel  system,  the  sectional 
system  requires  at  least  two  generators  in  each  power 
station.  There  is  great  freedom  possible  in  selecting  the 
number  of  sections  into  which  the  line  is  to  be  divided, 
and  the  order  of  their  polarity  with  respect  to  the  power 
station.  The  general  object  to  be  sought,  is  an  arrange- 
ment of  sections  such  that  the  cars  in  the  negative  trolley 
sections  will  pull  out  of  the  track  as  much  as  possible  o'f 
the  current  put  into  the  track  by  the  cars  in  the  positive 
trolley  sections.  It  is  evident  that  this  object  is  also 
controlled  by  the  relative  capacity  of  the  two  sets  of 
machines  in  the  power  station  or  substation,  but  where 
the  two  sets  are  of  equal  capacity  it  is  obviously  desirable 
to  balance  the  load  between  them  as  equally  as  possible, 
it  being  obvious  that  the  more  nearly  these  loads  are 
equal  the  less  current  will  flow  back  through  the  rails 
to  the  power  station,  and  the  less  will  be  the  drop  along 
the  track,  the  reduction  of  which  to  a  negligible  quantity 
is  the  principal  object  sought. 

Drainage  of  Underground  Cables 

Before  proceeding  to  the  matter  of  sectioning,  it  is 
proper  to  consider  one  of  the  most  important  features 
of  the  control  of  stray  currents,  namely,  the  drainage  of 
underground  cables.  In  the  early  days  when  most  rail- 
ways were  run  from  a  single  power  plant  the  return 
currents  in  the  rails  all  headed  back  toward  the  one 
station,  and  there  was  a  general  fall  of  potential  in  that 
direction  in  the  rails  and  in  the  underground  pipes  and 
cables  paralleling  the  rails. 


*  See  article  by  the  writer  in  the  Street  Railway  Gazette  for  February 
17,  1894.  In  an  issue  of  the  same  paper  a  few  weeks  subsequently. 
J.  Stanford  Brown  proposed  the  sectional  three-wire  system  for  single 
track  lines. 
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Lead  covered  cables  differ  from  cast  iron  water  and 
gas  pipes  because  the  cable  sheaths,  being  without  joints, 
are  continuous  conductors,  and  the  stray  current  getting 
on  to  a  cable  sheath  tends  to  stay  on  it  until  the  point 
of  lowest  potential  is  reached.  The  ultimate  point  of 
lowest  potential  is  at  the  power  station,  and  if  the  cable 
sheath,  or  a  metallic  continuation  of  it,  be  taken  into  the 
power  station  bus,  the  stray  current  will  not  leave  the 
cable  for  a  path  of  lower  resistance  as  there  will  be  no 
such  other  path.  It  is  very  desirable  to  keep  the  stray 
current  from  leaving  the  cable  sheath  at  unknown  places, 
because  lead  is  susceptible  to  electrolytic  solution  in 
whatever  water  it  may  be  in  contact  with.  Consequently 
the  practice  has  become  universal  of  draining  stray 
currents  out  of  cable  sheaths  by  substantial  metallic 
conductors  connected  as  directly  as  may  be  to  the  power 
station  negative  bus,  so  as  to  keep  all  stray  current  from 
leaving  the  cable  excepting  at  this  predetermined  point 
selected  for  it. 

Reversals  of  Rail  Currents 

As  can  be  readily  inferred  from  the  figure  No.  3, 
three-wire  distribution  on  the  sectional  system  will  tend 
to  set  up  reversals  of  current  in  the  rails  according  to 
whether  more  cars  are  in  the  positive  than  in  the  negative 
sections  at  a  given  moment,  or  vice  versa.  Cars  on  the 
road  are  always  intended  to  be  in  motion,  and  when  in 
motion  the  currents  they  transmit  from  the  rails  are 
varying  constantly  with  starting,  stopping  and  variation 
in  running  speed.  Consequently  the  relation  shown  in 
figure  No.  3,  both  as  to  the  amount  and  the  direction 
of  a  current  flow  in  any  one  section  at  any  time,  is  subject 
to  an  infinite  variety  of  conditions,  each  one  of  which 
would  require  a  separate  diagram  to  describe  it. 

The  continual  reversal  of  rail  current  anywhere  and 
everywhere  along  the  line  directly  causes  corresponding 
reversals  in  all  stray  currents  leaking  from  the  rails, 
which  are  necessarily  proportional  to  the  original  rail 
currents.  So  long  as  the  cable  owners  can  be  sure  that 
the  stray  current  in  the  cable  is  running  continually 
toward  the  power  station,  there  is  no  cause  for  worry. 
But  whenever  there  is  a  tendency  to  reversal  of  current 
in  a  cable  sheath,  cable  owners  become  apprehensive  of 
trouble  from  corrosion,  because  they  do  not  know  where 
the  stray  current  is  leaving  the  cable,  nor  whether  the 
lead  sheath  is  being  corroded  at  the  unknown  point  of 
exit. 

It  has  thus  come  about  that  the  cable  owning  com- 
panies, especially  the  telephone  companies,  have  shown 
much  solicitude  over  the  application  of  the  three-wire 
system  because  of  its  inherent  quality  of  causing  reversals 
of  stray  currents  in  the  cable  sheaths.  It  should  be  said 
here,  in  passing,  that  the  two-wire  system  of  negative 
return  feeders  is  also  subject  to  the  same  difficulty  as  a 
practical  matter  of  fact.  Theoretically,  reversals  are 
commonly  supposed  to  be  preventable  in  a  two-wire 
track  feeder  system,  but  the  theory  does  not  usually 
work  out  that  way  in  practice,  fsee  figure  No.  5). 

Investigation  to  Minimize  Reversals  of 
Current  in  Rails 

The  three- wire  system  has  up  to  the  present  time 
been  judged  by  electrolysis  experts,  chiefly  by  its  effect 
in  producing  reversals  of  ^tray  currents  in  the  cable 
-heaths.  A  few  years  ago  a  study  was  made  of  the 
various  ways  of  sectioning  a  trolley  system  for  three-wire 
operation,    for   the   sake   of   ascertaining   which   method 


would  best  minimize  the  reversals  of  current  in  the  rails, 
evidently  in  the  interest  of  securing  continual  cable 
drainage  in  one  direction.  This  theoretical  study  of 
trolley  sectioning  was  made  by  E.  R.  Shepard,  who,  for 
some  years,  was  connected  with  the  United  States  Bureau 
of  Standards  in  electrolysis  investigations,  and  his  con- 
clusions were  published  some  five  or  six  years  ago  by  the 
United  States  Bureau  of  Standards,  in  their  Technologic 
Paper  No.  52.  Of  the  following  seven  diagrams,  shown 
in  figure  No.  6,  the  first  three  and  the  sixth  one,  counting 
from  the  top,  are  reproduced  from  Mr.  Shepard's  paper. 
The  fourth,  fifth  and  seventh  were  prepared  by  the  writer 
to  show  the  extension  of  the  principle  to  a  greater  number 
of  zones  than  three. 

It  must  be  remembered  that  these  curves  are  based 
on  several  distinct  assumptions,  the  most  rational  of 
which,  is  a  constant  track  resistance,  the  other  two 
assumptions  being  that  the  number  of  amperes  of  load 
successively  put  into  or  taken  out  of  the  track  in  each 
successive  1,000  feet  is  a  certain  average  quantity,  and 
that  this  average  does  not  fluctuate  from  moment  to 
moment.  Such  assumptions  with  reference  to  the  load 
are  of  course  impossible  of  realization  in  practice,  with  a 
load  that  is  inherently  fluctuating  every  instant,  but  they 
are  used  to  establish  the  method  of  arriving  at  a  judgment 
regarding  the  effect  of  averages.  In  a  problem  of  this 
kind  dealing  with  quantities  that  are  essentially  variable, 
one  has  to  assume  something  in  order  to  get  anywhere, 
and  these  curves  show  the  order  of  magnitude  of  the 
practical  results  that  may  be  expected  if  the  average  local 
conditions  assumed  can  be  regarded  as  possible,  if  only 
for  the  sake  of  argument. 

The  diagrams  cover  a  stretch  of  track  15,000  feet 
long  having  a  resistance  of  0.0025  ohms  per  1.000  feet, 
which  is  roughly  the  equivalent  of  four  100-pound  rails. 
The  cars  are  assumed  to  be  spaced  at  regular  intervals, 
each  car  contributing  or  taking  out  an  average  of  40 
amperes  for  each  1,000  feet  of  track,  the  power  station 
being  at  the  left  hand  side  of  the  diagram,  (see  figure 
No.  6).  Leakage  to  earth,  which  would  reduce  track 
drop,  is  neglected. 

The  potential  curve  in  the  top  diagram  shows  the 
increase  in  drop  over  the  whole  15,000  feet  with  the 
above  assumptions  of  load  spacing,  all  of  the  current 
accumulating  in  the  track  as  the  power  station  is  approach- 
ed, and  flowing  out  of  it  into  the  station  at  the  left  hand 
end.  The  drop  in  the  first  1,000  feet  is  0.0025  X  40,  or 
0.1  volts;  over  the  second  1,000  feet  it  is  0.0025  X  40  X 
2,  or  0.2  volt,  or  a  total  of  0.3  volt  from  the  starting  point. 
At  the  end  of  the  third  1,000  feet  the  total  drop  from  the 
starting  point  is  obviouslv  0.6  volt.  The  drop  over  a 
total  of  //  1,000-foot  sections  is  therefore,  0.0025  X  40, 
or  0.1  volt,  multiplied  by  the  sum  of  the  series  1  +  2  -f 

ft  ^     ~\~     tt 

3  +  ...  n,  which  sum  is  ^ — '-    When  n  is  15,  as  in 

this  case,  the  total  drop  over  the  15,000  feet  becomes 
0.1  X  120  or  12  volts.  It  will  be  evident  that  the  curve 
of  voltage  drop  is  a  parabola. 

In  like  manner  where  the  current  is  pulled  out  of 
the  tracks  by  the  cars  at  the  same  rate,  the  curve  of 
decrease  in  voltage  drop  is  also  a  parabola,  but  reversed. 
The  curves  showing  the  current  that  causes  the  drop  are 
of  course  straight  lines,  and  the  arrows  indicate  the  direc- 
tion of  increase  or  decrease-  as  one  progresses  from  the 
starting  point  toward  the  power  station.  The  drop  per 
thousand  feel  is  greatest  where  the  current  is  heaviest, 
in    both    Curves,    and    reaches    zero    where    the    current 
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increases  from  or  decreases  to  zero.  It  will  be  noticed 
that  the  curve  of  increasing  voltage  drop  crosses  the 
current  curve,  while  that  of  decreasing  drop  has  the  same 
direction  of  slope  as  the  curve  of  the  current  that  causes  it. 
This  helps  somewhat  in  working  out  the  combinations  of 
successive  voltage  drops  over  successive  sections. 

Taking  now  the  various  combinations  of  trolley 
sectioning  with  the  same  unit  values  of  resistance  and 
current,  assume  first  that  the  15,000-foot  track  is  cut 
into  two  sections,  one  half  being  the  negative  section 
nearest  the  power  station,  and  the  outer  half  the  positive 
section.  All  the  current  in  the  positive  half  travels  along 
the  rails  and  is  pulled  out  by  the  cars  in  the  negative  half, 
so  that  none  is  left  to  enter  the  power  station.  Assume 
the  drop  at  the  power  station  to  be  zero,  the  negative 
parabolic  voltage  drop  curve  drawn  from  the  station  end 
increases  as  far  as  the  half-way  point,  7,500  feet  from 
the  station.  Here  the  current  in  the  rail  is  at  the  maxim- 
um, all  that  from  the  positive  section  having  accumulated 
at  this  point.  The  outer  end  of  the  positive  section  is 
7,500  feet  distant,  so  the  parabolic  voltage  curve  for  a 
positive  section  7,500  feet  long  is  applied  at  this  point, 
and  the  total  overall  drop  is  the  sum  of  the  drop  in  the 
positive  and  negative  sections  as  determined  by  the 
ordinates  of  the  two  parabolas  laid  off  successively  and 
added  together. 

It  will  be  noticed  that  the  direction  of  the  current 
in  the  rails  is  the  same  throughout,  so  the  drops  caused 
in  each  section  must  therefore  be  added  to  each  other 
to  get  the  overall  drop,  which  becomes  6.375  volts. 
Theoretically,  a  drained  cable  paralleling  this  track  would 
have  no  reversal  in  it  if  the  load  conformed  to  the  assump- 
tion from  which  this  voltage  drop  curve  is  based.  In  the 
same  way  the  three-zone  lay-out  assumes  a  positive  zone, 
next  the  power  station,  in  which  the  current  flows  directly 
back  to  the  station;  the  middle  zone  is  negative  and  pulls 
out  of  the  track  the  200  amperes  that  the  outer  positive 


zone  puts  into  it.  Beginning  at  the  outermost  point 
15,000  feet  from  the  power  station,  the  rail  current 
increases  to  200  amperes,  then  decreases  in  the  negative 
section  from  200  amperes  to  zero,  then  increases  to  200 
amperes  again  at  the  power  station,  which  thus  only  gets 
one-third  of  the  total  amount  of  current  put  into  the 
cars.  The  flow  of  current  is  still,  in  theory,  uniformlv 
toward  the  power  station  at  all  points;  the  voltage  drops 
in  all  three  of  the  sections  are  thus  added  to  each  other, 
and  the  successive  voltage  curves  in  the  three  sections 
are  built  up  as  before,  from  parabolas  of  the  proper 
lengths,  the  sum  of  the  three  being  4.5  volts  over  the 
entire  15,000  feet  of  track,  as  compared  with  the  12 
volts  when  no  sectioning  is  done. 

Similarly  four  zones  and  five  zones  are  laid  out, 
care  being  taken  to  alternate  the  zones  in  such  a  way 
that  the  flow  of  current  is  always  towards  the  station, 
for  the  theoretical  benefit  of  the  cable  drainage.  The 
voltage  drop  is  therefore,  still  cumulative,  each  time,  but 
the  overall  amount  gets  smaller  each  time  because  the 
parabola  ordinates  decrease  faster  than  do  the  abscissas, 
as  the  length  of  each  section  becomes  shorter.  With 
four  sections  the  total  drop  is  3.56  volts;  and  with  five 
sections,  (the  power  station  only  taking  120  amperes  out 
of  the  600  required  by  the  cars),  the  net  total  overall 
theoretical  drop  is  3  volts  for  the  15,000  feet,  or  onlv 
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one-quarter  of  that  in  straight  two- wire  operation  without 
sectioning.  If  the  order  of  the  polarity  of  the  sections 
were  reversed,  the  voltage  curves  would  drop  below  the 
horizontal  base  line  instead  of  rising  above  it,  the  drop 
at  the  far  end  would  be  negative  with  reference  to  the 
station,  and  the  track  current  and  consequently  all  stray 
currents  parallel  to  it  in  cables  and  pipes  would  be  flowing 
away  from  the  station. 

Special  arrangement  of  Sections  to  further 
reduce  Track  Drop 

We  now  come  to  a  scheme  of  sectioning  which  is 
twice  as  efficient  in  reducing  track  drop,  because  the  drop 
in  each  principal  section  is  automatically  cut  in  half 
by  halving  the  maximum  current  in  a  section,  through 
the  simple  expedient  of  so  arranging  the  sections  that 
instead  of  all  the  current  in  one  section  flowing  completely 
through  to  the  next  section  in  one  direction  only,  half  of 
it  is  made  to  flow  one  way  and  half  the  other. 

This  is  done  in  the  simplest  case  by  creating  three 
zones,  making  the  two  negative  end  sections  each  half 
as  long  as  the  centre  positive  section.  This  is  shown 
in  the  sixth  diagram  from  the  top.  Note  that  in  the 
short  negative  section  next  to  the  power  station,  the 
current  flows  in  the  direction  of  the  station,  decreasing 
to  zero  as  it  approaches  the  station.  The  current  all 
comes  from  the  adjoining  half  of  the  central  positive 
section,  the  starting  point  of  this  current  being  the 
central  point  of  the  section,  where  the  value  of  the  flow 
in  either  direction  increases  from  zero.  Therefore,  the 
current  in  either  half  of  the  centre  section  only  rises  to  a 
maximum  half  as  great  as  if  it  flowed  the  whole  length 
of  the  section.  To  the  right  of  the  centre  of  this  section, 
the  current  flows  in  the  opposite  direction  beginning  at 
zero  and  accumulating  to  150  amperes,  which  in  turn  is 
absorbed  by  the  outer  short  negative  section,  which  is  of 
the  same  length  and  has  the  same  number  of  cars  on  it 
as  the  outer  half  of  the  centre  section.  The  net  maximum 
overall  voltage  with  reference  to  the  power  station  thus 
becomes  a  maximum  at  the  centre  of  the  middle  section, 
falling  to  zero  at  either  end,  because  the  current  flows 
along  the  rails  in  opposite  directions  from  the  centre. 
This  gives  a  net  maximum  track  drop  which  is  only  half 
that  in  the  four-zone  diagram  above,  although  the  total 
length  of  positive  and  negative  track,  and  the  amount  of 
current  accumulated  in  one  section,  is  the  same  in  both 
cases. 

This  method  of  sectioning,  on  paper,  has  the  theoretic- 
al result  that  the  rail  current  and  the  stray  current  in  the 
half  that  is  more  remote  from  the  power  station,  flow 
away  from  the  station  and  not  towards  it.  This  result  is 
objectionable  in  the  eyes  of  cable  owners  and  electrolysis 
experts,  so  that  the  latter,  on  the  strength  of  this  theoretic- 
al showing,  proclaim  a  preference  for  the  three-zone,  four- 
zone  or  five-zone  systems  which  theoretically  produce  a 
continuous  direction  of  rail  current  and  stray  current 
towards  the  station,  although  a  higher  track  voltage  is 
built  up  at  the  outer  extremity. 

Six  Zone  Sectioning 

Comparing  now  the  seventh  diagram  at  the  bottom 
of  the  sheet  with  that  immediately  above  it,  the  voltage 
curves  show  what  a  remarkable  further  reduction  is 
effected  by  following  this  principle  a  little  further,  and 
sectioning  the  15,000-foot  line  into  six  zones  of  which 
the  two  end  ones  are  1,500  feel  in  length  and  the  four 
central  ones  3,000  feet,  which  is  the  ami  length  of  section 
as  in  the  five-zone  diagram.     The  splitting  effect  of  this 


arrangement  causes  a  flow  of  half  the  current  in  a  3,000- 
foot  zone  of  only  60  amperes  in  either  direction,  instead 
of  the  120  amperes  in  one  direction  in  the  five-zone 
diagram.  The  drop  caused  by  60  amperes  over  1,500 
feet,  which  is  half  of  a  3, 000- foot  zone,  is  only  0.1875  volts. 
The  current,  as  shown  from  the  diagram,  flows  in  the 
same  direction  over  two  1,500- foot  sections  in  series, 
and  then  reverses,  flowing  the  other  way  for  the  same 
distance,  thus  alternating  in  direction  every  3,000  feet 
over  the  whole  15,000  feet  of  track.  On  account  of  these 
alternate  reversals  which  bring  back  the  track  drop  to 
zero,  the  effect  of  having  the  successive  drops  in  each 
3,000-foot  stretch  added  to  each  other  is  non-existent, 
because  the  drop  in  one  3,000-foot  stretch  neutralizes 
that  in  each  3,000-foot  on  either  side  of  it,  and  the 
maximum  overall  drop  is  the  same  as  that  in  any  one 
3,000-foot  stretch,  and  not  the  sum  of  the  drops  in  the 
four  3,000- foot  and  two  1,500- foot  stretches,  being  in 
fact  only  0.375  volts. 

Theory  based  on  Uniformly  Unvarying  Car  Currents 

It  must  be  remembered  that  these  curves  are  all 
based  on  the  assumption  that  the  car  currents  are 
uniformly  unvarying  in  amount  and  in  distribution  along 
the  line,  or  that  their  average  is  uniform  enough  to 
produce  the  smooth  type  of  curve  shown  by  the  diagrams. 
As  a  matter  of  fact,  the  car  currents  are  anything  but 
uniform  either  in  amount  or  distribution,  for  the  cars 
in  all  the  sections  are  constantly  varying  their  currents 
at  every  instant,  and  the  distribution  of  cars  varies 
constantly,  so  that  at  no  time  is  there  a  constant  flow 
of  current  in  any  section  or  between  any  two  sections, 
no  matter  what  method  of  sectioning  is  followed.  On  the 
contrary,  each  section  is  exchanging  current  with  the 
adjoining  sections  on  both  sides  of  it  every  instant,  first 
in  one  direction  and  then  in  the  other.  Some  sections 
will  be  overloaded  with  current  for  a  few  minutes  while 
others  may  be  almost  or  quite  empty  of  it,  all  according 
to  circumstances.  Due  to  this  constant  exchange  of 
current  from  any  one  section  to  the  two  on  either  side  of 
it,  the  net  real  result  in  a  three-zone,  four-zone  or  five-zone 
diagram  for  instance,  like  those  in  the  upper  figures  in 
the  curve  sheet,  is  that  in  fact  a  condition  of  current 
interchanging  between  sections  is  actually  set  up,  like 
that  in  the  six-zone  diagram  at  the  bottom  of  the  sheet. 
Thus  the  interchange  of  current  between  any  one  section 
and  the  two  on  either  side  of  it  in  reality  cuts  the  overall 
track  drop  down  for  a  split  six-zone  diagram,  to  one-eighth 
of  the  overall  value  in  the  theoretical  five-zone  diagram 
where  current  interchange  is  assumed  to  be  in  only  one 
direction.  The  gain  in  voltage  drop  over  that  theoretic- 
ally estimated  for  the  four-zone  and  the  three-zone 
diagrams,  is  proportionally  greater. 

The  six-zone  diagram  shows  why  in  practice  there 
is  an  oscillating  interchange  between  all  adjoining  sections 
of  any  length,  in  any  system  of  alternate  zoning  having 
more  than  two  sections,  no  matter  whether  or  not  it  is 
laid  out  theoretically  to  produce  a  uniform  track  current 
flow  in  one  direction.  As  a  practical  matter  this  condi- 
tion is  what  really  happens  anyhow,  in  sectional  three- 
wire  operation;  no  matter  how  dense  or  how  uniform  the 
traffic  may  be,  it  becomes  at  once  equivalent  to  what  is 
here  shown  as  a  split  six-zone  diagram.  It  becomes 
inevitable  thai  the  rail  currents  reverse,  and  the  stray 
currents  of  necessity  reverse  in  tune  with  them,  and 
apprehensions  oi  trouble  begin  to  fill  the  minds  of  the 
cable  owners  and  electrolysis  experts  until  they  begin  to 

realize  from  actual  tests  that  the  voltages  and  the  amoui 
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of  stray  current  in  three-wire  practice,  are  so  very  much 
smaller  than  they  ever  were  under  the  two-wire  system, 
and  so  constantly  reversing,  that  there  is  not  enough  left 
of  them  to  do  any  perceptible  damage  in  dissolving  the 
metal  of  underground  pipes  and  cables  as  compared  with 
stray  currents  that  do  not  reverse. 

Constant  Current  Reversals  in  Three-wire  System 

The  promulgation  several  years  ago,  by  the  United 
States  Bureau  of  Standards,  of  the  theory  showing  why 
the  zoning  of  a  three-wire  system  should  be  laid  out  to 
produce  a  net  current  flow  toward  the  station,  naturally 
influenced  the  writer  very  strongly  to  attempt  to  utilize 
the  three-zone  system  as  far  as  possible.  These  same 
considerations  were  however,  influenced  by  the  fixed 
capacity  of  the  substation  machines,  which  could  not  be 
ignored,  and  prompted  him  to  utilize  the  four-zone 
system  in  some  instances  where  it  was  really  a  practical 
necessity  from  a  substation  standpoint,  by  reason  of  the 
two  machines  being  of  nearly  or  exactly  the  same  size. 
However,  the  net  practical  result  was  of  the  same  order 
practically  everywhere,  in  producing  constant  reversals 
of  voltage  and  stray  current  that  were  nearly  always 
equal  above  and  below  zero.  The  writer  believes  the 
above  demonstration,  which  is  simply  a  continuation  of 
the  original  theory  to  its  logical  conclusion,  (when  the 
fact  of  inter-sectional  current  exchanges  is  realized),  will 
explain  the  inherent  impossibility  of  expecting  anything 
but  current  reversals  in  a  three-wire  system  in  practice, 
no  matter  how  carefully  a  system  of  sectioning  may  be 
planned  in  advance.  This  logical  development  of  the 
theory  of  sectioning  also  explains  why  the  much  advertised 
two-wire  system  of  insulated  track  feeders  draining  the 
track  at  fixed  points,  usually  shows  reversals  in  practice, 
although  theoretically  it  is  supposed  to  be  possible  to 
grade  the  resistance  of  such  feeders  from  the  outer 
extremity  toward  the  power  station  in  such  a  way  as  to 
prevent  these  reversals.  In  practice  reversals  happen 
just  the  same,  and  the  situations  in  the  cities  of  Milwaukee 
and  New  Haven  have  demonstrated  that  the  two-wire 
system  of  drainage  of  tracks  at  fixed  points  needs  just  as 
much  attention  to  the  control  of  reversing  stray  currents, 
as  the  three- wire  system,  and  has  required  just  as  much 
ingenuity  in  solving  the  current  reversal  problem,  to 
which  reference  will  be  made  further  on  in  this  paper. 

The  foregoing  demonstration  will  explain  why  the 
chart  shown  herewith,  which  was  published  sometime 
ago,  gives  an  average  indication  of  track  drop  that  is 
algebraically  zero  with  respect  to  the  point  of  lowest 
potential  (see  figure  No.  7).  It  was  taken  on  the  Win- 
nipeg Electric  Railway  Company's  Main  Street  line 
between  Portage  avenue  (which  is  nearest  the  substation) 
and  Euclid  avenue  about  one  mile  north.  There  are 
four  sections  in  this  district,  and  not  less  than  twenty- 
five  cars  at  the  peak  hour  on  this  mile  of  track  with 
probably  ten  more  cars  not  far  from  Main  street  on 
several  cross  streets.  The  four  sections  total  altogether 
about  6,500  feet  in  length,  although  their  individual  lengths 
vary  considerably.  The  fourth,  or  outermost  section, 
runs  some  distance  beyond  Euclid  avenue  where  the 
potential  drop  was  measured.  This  chart  is  an  excellent 
illustration  of  the  effect  of  the  continual  interchange  of 
current  between  sections  in  reducing  overall  track  poten- 
tials, as  predicted  theoretically  in  the  six-zone  diagram 
above  mentioned.  It  is  also  a  good  demonstration  of 
the  great  improvement  effected  by  three-wire  over  two- 
wire  operation  in  reducing  the  track  drop.  During  the 
morning  peak  the  net  average  with  two-wire  operation 


Figure  No.  7 

Reduction  of  Track  Drop  by  Three-wire  operation 
over  four  sections  of  alternate  polarity 

was  about  ten  volts  over  this  distance.  During  the 
evening  peak  with  three-wire  operation  the  arithmetical 
average  on  either  side  of  zero  indicated  by  this  chart 
was  possibly  two  volts  constantly  reversing,  and  the 
algebraical  average  was  zero.  An  especially  noteworthy 
fact  is  that  the  balance  between  the  positive  and  negative 
sections  is  so  perfect  that  the  existence  of  a  peak  load 
during  the  evening  rush  hour  would  hardly  be  suspected 
from  the  appearance  of  the  chart,  although  the  two-wire 
operation  during  the  morning  peak  betrays  the  load 
variation  very  emphatically.  The  low  average  values  of 
track  drop  shown  on  the  three-wire  section  of  this  chart 
thus  reflect  the  interchange  of  current  in  both  directions 
between  adjacent  sections,  and  indicate  that  it  is  this 
continuous  reversing  interchange  and  splitting  up  of 
current  between  all  adjoining  sections  of  track  which  is 
more  responsible  for  the  low  average  track  voltage  than 
is  the  successive  order  of  the  polarity  of  trolley  sections 
with  respect  to  power  station. 

Importance  of  Sectioning  and  Special  Considerations 

This  leads  to  the  general  conclusion  that,  as  a  practical 
rather  than  a  theoretical  matter,  the  lowest  overall  track 
drop,  and  consequently  the  least  amount  of  stray  current 
irrespective  of  direction,  will  be  secured  when  the  number 
of  sections  is  the  maximum  suitable  for  a  given  load 
distribution  and  weight  of  rails.  The  track  currents  and 
the  stray  currents  will  reverse  anyhow,  and  the  more 
frequently  the  line  is  sectioned  the  less  important  do  the 
stray  currents  become,  and  the  less  difficult  it  is  to  render 
them  harmless,  by  the  means  to  be  discussed  further  on. 

Considerable  time  might  be  taken  up  by  discussing 
various  features  entering  into  the  practical  matter  of 
determining  the  proper  length  of  sections.  The  lengths 
of  the  intervals  between  cars  on  a  given  line  is  the  principal 
consideration  and  the  wear  and  tear  and  maintenance  of 
trolley  section  insulators,  which  is  a  very  indeterminate 
quantity,  must  also  have  some  influence.  In  the  central 
portion  of  Winnipeg  the  sections  are  not  shorter  than 
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800  feet  nor  longer  than  about  2,700  feet  or  one-half  mile. 
It  is  obviously  useless  to  have  sections  so  short  that  there 
may  be  no  cars  in  them  much  of  the  time. 

There  ought  to  be  at  least  one  or  two  cars  in  any 
section  to  get  the  desired  effect  in  exchanging  current 
with  adjoining  sections,  both  for  the  sake  of  the  track 
drop  and  of  the  balancing  of  substation  load,  which  last 
is  extremely  important  from  an  operating  standpoint. 
It  is  evidently  desirable  to  have  the  total  number  of 
cars  in  the  positive  sections  equal  that  in  the  negative 
sections  if  the  two  machines  required  in  each  substation 
are  of  the  same  size.  If  the  substation  machines  are  of 
different  sizes,  the  relative  number  of  positive  and  negative 
cars  can  be  adjusted  accordingly.  This  feature,  and  the 
weight  of  the  track  rails  on  any  line  or  combination  of 
lines,  carry  the  principal  weight  in  determining  the 
length  and  number  of  sections.  If  one  substation  machine 
is  larger  than  the  other,  the  principle  has  been  followed 
of  giving  the  larger  machine  the  positive  load  and  the 
smaller  the  negative  load,  which  of  course  helps  cable 
drainage  to  preponderate  towards  the  substation. 

The  light  weight  of  rails,  which  on  some  of  the 
tracks  weigh  only  60  to  70  pounds  per  yard,  or  less,  if 
badly  worn,  tends  to  shorten  up  the  zones  and  in  several 
cases  there  are  now  four  or  five  zones  in  succession  from 
the  substation  instead  of  three. 

Control  of  direction  of  Stray  Current  Flow 

Most  cable  engineers  and  all  electrolysis  experts 
insist  that  it  is  necessary  to  take  whatever  practical 
steps  are  possible  to  prevent  stray  currents  on  drained 
cable  sheaths  from  flowing  away  from  the  power  station. 
This  has  been  tried  in  two  ways.  First,  by  operating 
small  negative  booster  generators,  so  as  to  artificially 
make  the  station  end  of  a  cable  sheath  the  point  of 
lowest  potential  regardless  of  the  momentary  polarity 
of  the  stray  current  leaking  from  the  track  rail.  This 
negative  booster  may  generate  any  desired  voltage,  say 
from  5  to  20  volts  or  more,  or  whatever  is  necessary  to 
keep  the  current  in  the  cable  sheath  flowing  towards  the 
station  when  the  momentary  polarity  of  the  track  voltage 
tends  to  cause  it  to  flow  away  from  the  station.  This 
results  in  a  fairly  steady  inflow  of  drainage  current  to 
the  neutral  bus,  but  at  times  when  the  current  would 
naturally  flow  inward  anyhow,  the  negative  booster  may 
tend  to  draw  more  stray  current  away  from  other  under- 
ground structures  than  would  otherwise  flow.  This  con- 
dition, having  been  suspected  and  subsequently  proved 
to  exist,  has  somewhat  discredited  the  negative  booster 
method  in  the  eyes  of  experts  who  first  proposed  it,  and 
recourse  has  been  had  to  another  method  that  has  been 
tried  for  several  years  past  and  has  so  far  been  found 
successful,  namely,  the  automatic  opening  of  the  drainage 
circuit  at  the  station  end,  whenever  the  stray  current 
reverses  the  flow  away  from  the  station. 

Some  of  the  telephone  companies  in  the  United  States 
have  used  an  automatic  device  of  this  kind,  which  consists 
essentially  of  a  polarized  relay  of  hit^h  resistance  which  is 
always  in  the  drainage  circuit.  When  the  stray  current 
passes  zero  and  increases  its  flow  inward  to  the  substation, 
this  relay  automatically  closes  a  contact  device  and  shunts 
most  of  the  drainage  current  around  it  self,  permitting 
practically  all  of  it,  up  to  50  or  even  100  amperes  or  more, 
to  flow  directly  to  the  station  bus.  When  the  drainage 
current  decreases,  passes  through  zero  and  reverses  to 
flow  away  from  the  station,  the  polarized  relay  revet 
and  causes  the  auxiliary  contact  to  open  the  main  drain- 


age circuit.  This  cuts  off  the  supply  of  current  that  would 
otherwise  be  drawn  from  the  station  bus  and  would  flow 
into  the  cable  system  and  thence  leak  back  from  the 
cables  into  the  rails  at  the  unknown  outermost  points 
which  are  at  that  moment  at  a  lower  potential  than  the 
station.  It  seems  to  be  well  substantiated  that  when 
the  supply  of  reverse  current  is  thus  cut  off,  either  at  the 
station  or  at  some  convenient  point  outside,  or  both,  the 
resulting  leakage  from  the  cables  is  reduced  to  amounts 
that  are  the  more  harmless  as  the  track  voltage  drops, 
which  produce  them,  become  smaller. 

Consequently,  as  the  three-wire  system  has  been 
shown  to  be  able  to  reduce  these  overall  track  potential 
differences  to  as  low  as  two  or  three  volts  or  less  over 
distances  of  a  mile  or  more,  the  voltages,  tending  to 
send  reverse  stray  current  through  the  cables  back  to 
the  leakage  points,  become  so  small  that  when  cut  off 
by  the  automatic  reverse  current  switches  the  leakage 
currents  leaving  the  cables  are  reduced  to  a  negligible 
and  harmless  quantity  if  the  automatic  reverse  switches 
are  properly  located. 

The  cable  engineers  and  electrolysis  experts  have  not 
yet  been  able  to  come  to  any  conclusion  or  agreement 
about  the  limits  that  should  be  set  to  the  voltage  amplitude 
or  the  time  duration,  of  these  reversing  cycles  of  stray 
currents  to  and  from  cables  before  the  latter  may  be 
regarded  as  harmful  to .  the  cables  at  outside  points. 
Their  point  of  view  is  that  the  reversing  condition  is 
essentially  a  risk  and  should  be  reduced  to  a  minimum, 
both  as  the  amplitude  and  duration,  without  being  able 
to  set  any  limits.  However,  the  automatic  reverse 
current  switches  have  now  been  tried  long  enough,  at 
least  four  or  five  years,  to  encourage  their  further  use, 
and  the  telephone  companies  in  the  United  States  seem 
to  be  satisfied  to  continue  using  them,  where  necessary, 
although  they  naturally  desire  to  restrict  their  use  as 
much  as  possible,  on  account  of  the  necessary  maintenance. 
It  is  probable  that  more  of  these  automatic  devices  are 
used  to  protect  cables  against  reversals,  where  the  insulated 
track  feeder  system  is  used  with  two-wire  operation,  than 
has  been  the  case  with  three-wire  installations. 

Special  Automatic  Reverse  Current  Switch 

H.  E.  Brockwell,  chief  engineer  of  the  Manitoba 
Telephone  System,  has  recently  developed  a  small  self- 
contained  automatic  reverse  current  switch  on  the  fore- 
going principle,  which  he  calls  an  "electrolysis  protector". 
This  device  is  much  smaller  and  simpler  than  the  device 
previously  used  in  the  United  States  and  has  experiment- 
ally handled  currents  as  high  as  70  or  80  amperes.  The 
details  of  this  switch  are  not  yet  available  for  publication 
as  it  is  still  in  the  development  stage,  but  the  device  has 
already  proved  its  practicability,  and  its  application  to 
whatever  situations  may  require  it,  is  now  simply  a  matter 
of  time  for  factory  production  and  for  adjustment  to  each 
special  condition  of  use.  It  is  believed  that  the  application 
of  this  type  of  device  will  satisfactorily  take  care  of  t he- 
very  small  reversing  stray  currents  in  cable  sheaths  that 
are  caused   by  three-wire  operation.*    The  d  of 

underground  pipe  systems  has  been  entirely  avoided  in 
the  Winnipeg  installation. 

To  sum  up  the  foregoing,  it  therefore  appears  that 
tin-  most  economical  protection  to  underground  pipes  and 
cables  is  afforded  by  utilizing  the  three-wire  system,  with 
reasonably  shorl  sections  to  cut  the  potential  differen 
and   resulting   stray   currents  in  either  direction   to  a 

*    Patents  on  the  particular  (lrvi<  <  have  been  applied  for. 
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minimum,  in  combination  with  means  for  cutting  off  the 
flow  of  stray  current  in  cables,  when  the  same  is  in  a 
direction  away  from  the  station. 

Substation  Equipment 

Referring  briefly  now  to  substation  equipment,  the 
generators  are  fitted  with  double  throw  main  switches, 
so  that  they  can  be  thrown  either  on  the  positive  or 
negative  side  of  the  system.  Three  bus-bars  are  provided, 
positive,  negative  and  neutral.  A  suitable  circuit-breaker 
of  large  capacity  is  inserted  in  a  connection  between  the 
positive  and  negative  bus-bars.  For  three-wire  operation 
this  breaker  is  kept  open,  and  when  two-wire  running  is 
necessary  or  desirable  in  emergencies  or  during  the  mid- 
night to  morning  hours,  the  breaker  is  closed.  The  feeder 
switches  are  all  arranged  permanently  on  either  the 
positive  or  the  negative  side,  so  that  the  polarity  of  the 
sections,  when  once  decided  upon,  cannot  be  changed 
by  substation  operators. 

In  the  Winnipeg  system,  it  is  found  that  the  power 
consumption  of  the  positive  and  negative  generators  is 
such  that  the  difference  between  the  positive  and  the 
negative  kilowatt-hour  output,  is  from  12  to  15  per  cent 
of  their  sum.  This  means  that  the  net  incoming  current 
through  the  tracks  to  the  substations  averages  from  12 
to  15  per  cent  of  what  it  would  average  with  ordinary 
two-wire  operation,  or  in  other  words,  that  85  to  88  per 
cent  of  the  current  required  by  the  cars  on  two-wire 
operation,  is  pulled  out  of  the  tracks  by  the  cars  in  the 
negative  sections  when  running  three-wire. 

Features  of  the  Overhead  Trolley 

There  is  nothing  especially  distinctive  about  the 
overhead  trolley  construction  except  the  frequent  use  of 
section  insulators.  It  has  been  found  preferable  to  use 
a  single  insulator  with  a  16-inch  wooden  runner  rather 
than  two  standard  insulators  in  series,  being  both  cheaper 
and  imposing  less  weight  in  the  overhead  construction 
and  fewer  hard  spots  for  the  trolley  to  run  over.  There 
are  about  seventy-seven  separate  sections,  forty-six 
positive  and  thirty-one  negative,  in  the  Winnipeg  system 
which  is  nearly  all  double  track,  excepting  the  outskirts. 
On  account  of  the  greater  frequency  of  section  insulators, 
and  the  mechanical  blows  that  are  struck  upon  them  by 
the  trolley  wheel,  which  tend  to  crystallize  the  wire,  it 
has  been  found  desirable  to  improve  the  usual  standard 
malleable  iron  tipped  section  insulator  by  adding  to  it  a 
tapered  brass  extension  tip  on  each  end  of  the  insulator, 
as  the  design  of  the  malleable  iron  tips  in  ordinary  use 
requires  a  thickness  of  metal  that  causes  the  wheel  to 
strike  the  wire  a  blow  on  entering  and  leaving  the  breaker. 
In  all  other  respects,  the  maintenance  of  the  trolley  wires 
is  no  different  from  what  it  is  under  two-wire  operation. 
In  some  respects  fairly  frequent  sectioning  is  a  help  to 
efficient  operation  and  maintenance,  rather  than  a 
hindrance. 

There  is  one  matter  of  note  respecting  the  trolley 
feeder  construction,  on  the  Winnipeg  system,  and  that 
is  the  continuity  of  both  positive  and  negative  feeders 
from  one  substation  to  another,  with  remote  control 
switches  inserted  in  them,  about  half-way  between 
stations.  Ordinarily  each  substation  district  is  run 
separate  from  every  other  one,  but  in  case  one  station 
needs  assistance  in  carrying  its  load  the  remote  control 
switches  in  these  feeders  can  be  closed,  and  two  stations 
can  be  run  in  parallel,  both  on  the  positive  and  negative 
sides. 


The  losses  incident  to  always  operating  two  machines 
in  a  station  instead  of  one,  are  sometimes  referred  to  as 
a  drawback  to  the  three-wire  system.  This  is  not  the 
case  in  Winnipeg,  where  the  synchronous  railway  motor 
generators  are  valuable  for  power  factor  correction  on  a 
large  transmission  and  distribution  system. 

Results  obtained  through  use  of  the 
Three-wire  System 

Coming  now  to  the  matter  of  practical  results  in 
securing  freedom  from  stray  current  corrosion  in  pipes 
and  cables  in  territory  where  electric  railway  lines  have 
been  operated  on  the  three- wire  system:  —  the  first 
instance  of  this,  of  which  there  is  any  record,  was  at 
Portland,  Oregon,  about  the  year  1891,  when  several 
small  trolley  systems  in  that  city  were  unified  under  one 
management  and  supplied  from  one  source  of  power,  on 
the  three- wire  system.  This  was  done  at  that  time  for 
other  purposes,  partly  to  keep  two  separate  trolley  lines 
entirely  separate  from  each  other  as  regards  their  power 
supply,  and  partly  to  get  some  saving  in  copper  feeders, 
although  just  how  this  latter  result  was  to  be  secured 
is  not  clear  from  the  information  available;  but  it  was 
noticed  then,  that  is  to  say,  thirty  years  ago,  that  the 
districts  in  Portland  operating  on  the  three-wire  system 
were  immune  from  damage  by  electrolysis  of  water  pipes, 
while  those  traversed  by  other  lines  operating  on  the 
two-wire  system  were  frequently  annoyed  by  this  trouble. 

The  next  demonstration  of  this  kind  was  in  Brisbane, 
Australia,  about  ten  to  twelve  years  ago,  where  the  man- 
ager of  the  system,  who  was  a  former  Edison  engineer 
from  the  United  States,  changed  it  to  sectional  three-wire 
operation  for  the  express  purpose  of  preventing  electrolysis 
damage,  in  which  he  was  entirely  successful  from  the 
start.  In  1915  the  Pacific  Electric  Railway,  at  Los 
Angeles,  stopped  electrolysis  damage  to  water  pipes  in 
their  inter-urban  territory  surrounding  Los  Angeles  by 
changing  to  three-wire  operation,  subsequently  enlarging 
their  first  installation  to  cover  more  of  their  territory. 
In  Omaha,  Nebraska,  the  trolley  system  was  changed  to 
three-wire  operation  in  1916,  and  the  installation  enlarged 
in  1917,  and  the  damage  to  underground  pipes  ceased 
very  promptly.  It  is  worthy  of  note  that  in  Omaha, 
the  gas  mains  were  injured  by  stray  current  only  on  streets 
where  there  were  railway  tracks.  The  soil  there  is  of 
clay  and  of  very  low  resistance,  but  it  does  not  carry 
any  amount  of  the  alkaline  salts  like  those  found  in 
Winnipeg.  In  1917  one  of  the  substation  districts  in 
Milwaukee  was  changed  to  three-wire  operation  with 
very  successful  results  in  reducing  track  potentials. 
A  survey  made  in  1919,  under  the  direction  of  the  Bureau 
of  Standards,  resulted  in  the  recommendation  that  the 
three-wire  system  be  ultimately  extended  to  other  districts. 

In  1918  the  three-wire  system  was  adopted  at  Wil- 
mington, Delaware.  Here  the  system  is  not  nearly  as 
extensive  as  in  Omaha  or  Winnipeg.  One  of  the  special 
problems  there  was  the  protection  of  a  very  important 
long-distance  underground  telephone  cable  system  in  the 
outskirts  of  the  territory,  a  negative  booster  with  a  rather 
long  feeder  being  applied  for  this  purpose.  A  description 
of  this  system  published  about  a  year  and  a  half  ago 
indicated  that  it  was  accomplished  the  results  for  which 
it  was  intended. 

Three-wire  System  Applied  in  Winnipeg 

In  1919  the  three-wire  system  was  applied  to  the 
Winnipeg  situation,  first  in  the  Fort  Rouge  district,  then 
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in  the  St.  Boniface,  and  successively  thereafter  in  Mill 
Street,  North  End,  Sherbrooke  and  St.  James  districts, 
all  of  which  had  more  than  one  machine  in  each  sub- 
station. The  Logan  Avenue  district  having  only  a  single 
machine  in  the  substation  was  continued  on  the  two-wire 
system  and  the  installation  of  insulated  track  feeders  in 
that  district  was  extended  and  improved.  As  explained 
above,  this  two-wire  system  of  insulated  track  feeders 
brings  about  reversals  in  the  rails  between  the  various 
points  in  the  track  to  which  the  feeders  are  tapped,  and 
charts  taken  from  various  points  in  the  track  in  this 
district  are  of  the  same  general  character  as  the  three- 
wire  chart  accompanying  this  paper. 

As  regards  the  practical  results  following  the  use 
of  the  three-wire  system  in  Winnipeg,  these  cannot  be 
discussed  in  detail  at  this  writing  because  the  report 
that  is  being  prepared  by  the  experts  appointed  to  deal 
with  this  subject,  has  not  yet  been  received.  However, 
it  may  not  be  out  of  place  for  the  writer  to  express  his 
conviction  that  the  ultimate  object,  namely,  the  preven- 
tion of  electrolysis  of  underground  pipes  by  stray  current, 
will  be  found  to  have  been  obtained,  when  all  the  evidence 


pointing  in  that  direction  has  been  duly  considered  by 
competent  and  responsible  engineering  authority. 

It  must  not  be  forgotten  that  the  whole  question  of 
underground  pipe  corrosion  must  necessarily  hinge  upon 
whether  or  not  the  pipe  is  electrically  positive  to  the  earth 
at  the  point  of  corrosion,  for  it  is  physically  impossible  for 
stray  current  to  dissolve  the  metal  of  an  iron  pipe  except 
where  a  positive  condition  can  be  shown  to  exist.  This  fact 
is  at  last  officially  recognized  by  the  United  States  Bureau 
of  Standards,  who  have  recently  devised  an  instrument 
which  in  competent  hands  is  suitable  for  field  testing, 
and  which  makes  it  possible  to  determine  whether  an 
underground  pipe  is  discharging  or  collecting  stray 
current.  This  instrument  has  thereby,  to  use  their  own 
words,  "revolutionized  electrolysis  testing".*  Henceforth, 
it  should  be  possible  to  determine  closely  what  damage 
is  due  to  stray  currents  and  what  is  due  to  self-corrosion 
in  a  manner  that  will  eliminate  the  groping  and  uncertain 
guesswork  that  for  thirty  years  has  beclouded  this 
question. 

*    See  article  entiteled  "Some  New  Light  on  Electrolysis"  by  E.  R. 
Shepard,  Electric  Railway  Jortnal,  April  7,  1923. 


Specifications  the  Essence  of  Contract 

A  discussion  of  a  few  Important  Points  relative  to  Specifications  for  Building  Contract 

G.  F.  Blair,  K.C. 
City  Solicitor,  Regina,  Sask. 

Paper  read  before  the  Saskatchewan  Branch,  The  Engineering  Institute  of  Canada,  November  9th,  1922 


A  contract  is  a  completed  agreement  between  two 
or  more  persons  with  respect  to  some  matter  and  is 
made  up  of  conditions.  These  conditions  in  building  or 
construction  contracts  are  called  specifications,  and  these 
in  turn  can  be  divided  into  general  and  particular  or  detailed 
specifications.  It  is  of  first  importance  that  no  specification 
shall  be  omitted  from  the  contract  and  care  should  be 
exercised  to  exclude  from  it  any  specification  that  is 
unnecessary  or  irrelevant.  The  real  aim  and  purpose 
of  the  contract  composed  of  plans  and  specifications  is 
to  clearly  and  definitely  describe  the  proposed  work  and 
the  terms  and  conditions  on  which  it  is  to  be  constructed, 
so  that  the  owner  will  know,  either  of  his  own  knowledge 
or  by  reason  of  that  of  his  trusted  engineer  or  architect, 
that  it  is  just  what  he  wants  and  the  contractor  will 
also  know  exactly  what  he  is  required  to  do,  if  he 
undertakes  the  work. 

In  all  major  contracts  of  the  said  type  the  owner, 
if  wise,  engages  the  services  of  a  skilled  engineer  or  architect 
to  give  definitness  and  practical  expression  to  the  more 
or  less  indefinite  ideas  that  he  as  owner  has  with  respect 
to  the  proposed  work.  The  assuming  of  the  task  of 
preparing  these  detailed  specifications  calls  for  much 
technical  skill  on  the  part  of  the  engineer.  If  he  is  going 
to  discharge  the  duty  thus  assumed  with  credit  to  himself 
and  with  satisfaction  to  the  owner  he  must  be  possessed 
of  a  wide  knowledge  of  matters  that  are  outside  of  the 
detailed  specifications.  He  for  instance  should  be  able 
with  fair  accuracy  to  estimate  what  the  work,  as  he  has 
specified  it,  will  cost.  He  must  exercise  intelligent  and 
skilled  care  to  see  that  he  has  selected  the  most  suitable 
material  and  devised  a  plan  that  will  give  to  the  owner 
the  best  return  for  the  money  expended.     In  addition 


he  must  have  such  a  knowledge  of  the  prices  and  qualities 
of  materials  and  the  cost  of  labour  as  will  enable  him  to 
wisely  advise  the  owner  with  respect  to  the  acceptance 
of  any  of  the  offers  to  construct  that  he  may  receive. 
Unless  he  has  this  knowledge  he  cannot  prepare  the  best 
kind  of  specifications  for  the  proposed  work. 

Particular  Specifications 

In  addition  to  those  specifications  which  can  only 
be  drafted  by  or  under  the  advice  of  the  skilled  engineer 
or  architect  there  are  general  specifications  that  are 
directly  connected  with  the  method  of  carrying  out  the 
work  and  these  in  many  instances  will  be  best  drawn  by 
a  solicitor  on  the  advice  of  the  engineer  and  the  owner. 

There  will  of  necessity  be  a  specification  as  to  the 
time  of  commencing  the  work,  the  rate  of  progress  and 
the  date  of  completion.  It  will  be  quite  possible  that 
time  will  in  very  truth  be  of  the  essence  of  the  contract 
and,  where  it  is,  it  will  be  necessary  to  impose  on  the 
contractor  such  conditions  as  will  as  far  as  possible  insure 
the  completion  of  the  work  at  the  time  agreed  on  and 
not  simply  provide  a  means  of  recovering  damages  for 
default. 

One  method  is  by  empowering  the  architect  or 
engineer  to  increase  the  staff  of  workmen  or  to  intervene 
with  the  way  in  which  the  contractor  is  carrying  on  the 
work,  and  speed  it  up,  by  increasing  the  staff,  taking 
over  the  plant,  adding  to  it  or  subletting  ;i  portion  of  the 
work.  All  of  these  things  should  be  provided  for  in  the 
specifications  and  it  should  be  made  clear  thai  the  engineer 
in  doing  this  is  acting  as  the  authorized  agent  of  the 
contractor  and  not  on  behalf  of  the  owner.     His  exen 
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of  these   powers   should    always    be    characterized    by 
professional  ability  and  judicial  fairness. 

Provision  for  Penality  or  Liquidated  Damages 

Another  very  common  specification  is  one  imposing 
a  penalty  or  providing  for  the  recovery  of  liquidated 
damages  for  failure  to  complete  the  work  at  the  agreed 
time.  The  essential  difference  between  "penalty"  and 
"liquidated  damages"  is  that  if  you  adopt  a  penalty 
clause  the  owner  and  contractor  agree  that  if  default 
arises  the  extent  of  the  loss  will  then  be  ascertained  and 
paid  by  the  contractor,  whether  the  sum  be  more  or  less 
than  the  penalty.  If  you  desire  to  have  liquidated 
damages  then  the  parties  should  agree  at  the  time  the 
contract  is  made  on  an  amount  that  is  satisfactory  to 
both,  as  a  fair  pre-estimate  of  the  loss  per  day,  or  other- 
wise, that  the  owner  will  sustain  as  a  result  of  the  work 
not  being  completed  at  the  agreed  time.  It  is  important 
therefore  to  determine,  when  fixing  in  a  specification  an 
amount  to  be  paid  for  each  day  of  default,  to  indicate 
clearly  whether  it  is  penalty  or  liquidated  damages,  and 
the  mere  use  of  the  word  is  not  sufficient.  If  it  is  to  be 
regarded  as  damages  then  the  engineer  should  make  as 
careful  a  pre-estimate  of  the  damages  as  he  can,  so  as  to 
be  fair  to  both  parties  and  he  should  state  in  the  specific- 
ation that  it  is  his  pre-estimate  of  said  damages 
and  that  the  acceptance  by  the  contractor  of  the  terms 
of  the  agreement  by  executing  it  will  indicate  his  assent 
thereto. 

Control  of  Work  vested  in  the  Engineer  or  Architect 

There  is  another  specification  that  requires  careful 
consideration  and  that  is  the  one  giving  wide  powers  to 
the  engineer  or  architect  to  control  the  work  at  all  times 
and  say  what  shall  be  done  if  any  condition  arises  that 
has  not  been  foreseen  and  provided  for  in  the  contract. 
It  is  almost  essential  to  a  major  contract  to  vest  these 
wide  powers  in  some  one  person,  who  is  possessed  of 
capability  and  a  keen  appreciation  of  the  responsibility 
thus  imposed  on  him  to  deal  fairly  with  both  parties. 
To  enable  him  to  discharge  his  duties  he  has  the  right 
to  ask  the  assistance  of  a  legal  adviser  or  that  of  another 
engineer  or  architect  who  has  no  interest  in  the  parties 
but  upon  him  and  him  alone  finally  rests  the  responsibility 
for  deciding  what  is  the  fair  thing  to  do  in  the  premises. 

Specifications  to  cover  all  work  to  be  performed 

In  drafting  specifications  great  care  should,  as 
already  indicated,  be  exercised  to  provide  for  everything 
that  the  contractor  should  be  required  to  do  and  to 
fully  guard  against  any  omission  there  is  generally  a 
specification  inserted  to  the  effect  that  the  contractor  is 
to  give  the  owner  the  works  completed  as  set  out  in  the 
plans  even  though  some  essential  detail  has  been 
omitted  from  both  the  plans  and  specifications. 

To  illustrate,  the  writer  has  been  advised  that  the 
plans  and  specifications  for  the  city  hall  had  no  provision 
for  a  chimney.  The  contractor,  if  the  above  mentioned 
clause  was  properly  drawn,  would  be  required  to  build 
a  chimney  because  it  would  be  presumed  that  he  must 
have  known  that  a  chimney  was  an  essential  part 
of  such  an  agreement.  Many  illustrations  might  be 
given,  however,  of  omissions  that  would  not  even  with 
such  a  clause,  impose  on  the  contractor  an  obligation 
to  make  them  good  without  extra  pay. 


It  is  usual  also,  to  provide  that  differences  between 
the  plans  and  specifications  require  everything  to  be 
done  that  is  shown  on  one,  though  not  on  the  other. 
If  there  is  conflict  the  specifications  should  govern, 
because  they  are  the  detailed  explanation  of  the  plans. 

Even  at  the  expense  of  repeating,  it  is  well  to  urge 
the  importance  of  not  falling  into  the  careless  plan  of 
using  a  standard  specification  for  disimilar  work  on  the 
assumption  that  the  parts  that  are  not  relevant  to  the 
particular  contract,  will  not  hurt  even  if  not  necessary. 
Fit  the  specifications  of  each  contract  to  its  particular 
requirements.  It  is  of  the  greatest  value  to  have 
carefully  drafted  standard  specifications  for  every  kind 
of  work  and  for  every  conceivable  condition  that 
should  be  provided  for  in  describing  the  work  and  how 
it  is  to  be  carried  out.  Having  such  clauses  before  you 
in  drafting  specifications  lessens  the  likelihood  of  any 
serious  omission. 

Specifications  may  be  actually  or  constructively 
incorporated  in  the  agreement.  They  may  also  be 
signed,  if  separate  from  the  contract  or  they  may  be 
clearly  identified  without  being  specially  signed.  It  will 
make  no  real  difference  which  plan  is  followed  provided 
always  that  the  agreement  so  called  and  the  plans  and 
specifications  are  so  clearly  bound  together  that  they 
constitute  the  completed  contract.  There  of  course 
will  be  differences  of  opinion  as  to  which  method  gives 
the  best  results. 

Instructions  to   tenderers  must  include  Terms 
of  Contract 

There  is  another  matter  that  should  be  borne  in 
mind  and  that  is  that  in  inviting  tenders  you  should 
have  in  the  hands  of  the  tenderer  everything  that  he 
should  know  as  to  the  conditions  he  will  have  to  submit 
to,  if  his  offer  is  accepted.  The  instructions  to  tenderers 
with  the  offer  and  its  acceptance  by  the  owner  must 
include  all  the  terms  of  the  contract  so  that  any  subse- 
quent agreement  can  not  add  to  or  detract  from  the 
conditions  in  those  documents  except  by  the  consent  of 
all  parties  thereto. 

In  drafting  specifications  great  care  should  be  taken 
not  to  impose  any  condition  on  the  contractor -that  is 
not  essential  to  the  carrying  out  of  the  work  in  a  satis- 
factory manner  because  every  additional  condition  that 
is  onerous  to  the  contractor  is  reflected  in  increased 
cost  of  this  work. 

The  reputation  for  ability,  integrity  and  fairness  of 
the  person  drafting  the  specifications,  especially  if  he  is  also 
charged  with  the  interpretation  of  them  and  of  enforcing 
their  provisions,  means  much  to  the  owner,  who  employs 
him,  because  the  skilled  and  honest  contractor,  bids  the 
lowest  price  for  the  work  that  he  believes  it  can  be  done 
for,  knowing  that  if  he  gets  it,  he  will  be  fairly  and 
justly  treated. 

Hear  then  the  conclusion  of  the  whole  matter. 
Specifications  should  be  a  clear  concise  statement  of  the 
various  requirements  or  conditions  that  go  to  make  up 
the  contract.  They  are  intended  to  clearly  inform  the 
minds  of  the  owner  and  the  contractor  of  what  each 
agrees  to  do  in  return  for  that  which  he  requires  from 
the  other.  Good  specifications  are  the  product  of  a 
draughtsman  or  draughtsmen  having  ability  and  a 
fair  amount  of  judicial  fairness  together  with  a  fixed 
determination  to  use  it  in  the  interests  of  justice  and 
fair  dealing. 
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Early  Work  on  the  Electric  Discharge 
through  Gases 

So  far  an  endeavour  has  been  made  to  give  a  con- 
ception of  electrons  as  they  exist  in  the  atoms  of  matter 
and  something  has  been  said  about  optical  experiments 
which  pointed  to  the  existence  of  electrons.  However, 
their  existence  was  actually  proved  by  experiments  in 
which  they  were  entirely  separated  from  matter.  This 
was  done  by  passing  an  electric  current  through  tubes 
from  which  practically  all  the  air  had  been  pumped  out. 
A  great  deal  of  investigation  work  has  been  done  in 
connection  with  the  electric  discharge  through  tubes 
containing  rarified  air  and  other  gases.  We  will  how- 
ever only  take  up  two  conditions  of  gaseous  discharge. 

First  consider  the  case  of  a  glass  tube  having  electrical 
terminals  or  electrodes  sealed  into  the  ends,  and  exhaust- 
ed by  means  of  an  air  pump  so  that  only  about  one  ten 
thousandth  of  the  original  air  remains.  Very  beautiful 
effects  are  obtained  when  electricity  passes  through  tubes 
pumped  out  to  this  degree  of  exhaustion.  Tubes  of  this 
sort,  known  as  Geissler  tubes,  are  often  made  into  fantas- 
tic shapes  as  shown  in  Figure  No.  8.  A  demonstration 
was  given  by  the  author  with  five  such  tubes  connected 
by  wires  with  the  terminals  of  an  induction  coil,  during 
which  he  said, — "You  will  note  that  the  air  in  these  tubes 
has  become  conducting  to  such  a  degree  that  the  current 
passes  through  the  five  tubes  in  series,  giving  an  air  path 
of  approximately  forty  inches,  rather  than  jump  between 
the  sparking  terminals  of  the  induction  coil,  through 
half  an  inch  of  air  at  atmospheric  pressure."    The  other 


Figure  No.  8 

case  we  shall  take  up  is  where  the  air  is  pumped  out  to  a 
very  much  higher  degree  of  exhaustion.  Pumping  out 
more  of  the  air  from  the  tubes  causes  the  electric  current 
to  pass  through  them  with  more  difficulty,  because  the 
further  removal  of  air  makes  a  shortage  of  molecules  for 
ionization.  On  exhausting  a  tube  to  a  very  high  degree, 
a  voltage  sufficient  to  produce  a  spark  of  several  inches 
in  air  is  necessary  to  cause  current  to  pass  through  the 
tube.  Sixty  years  ago  experiments  were  made  by  Sir 
William  Crookes,  with  tubes  evacuated  to  a  millionth  of 
an  atmosphere,  which  was  about  as  high  a  degree  of  ex- 
haustion as  it  was  possible  to  produce  at  that  time.  In 
these  tubes  known  as  Crookes  tul>es  (sec  figure  No.  9) 
it  was  found  that  there  was  no  glow  with  beautiful  colors 
as  in  the  Geissler  tube,  but  instead  there  was  a  beam  of 
bluish  light   proceeding  normally   from   the  cathode  or 


negative  terminal  of  the  tube.  This  bluish  light  known 
as  cathode-rays  impinging  on  the  walls  of  the  glass  tube 
caused  it  to  glow  with  a  yellowish-green  glow.  In  1876 
Crookes  announced  the  view  that  the  cathode-rays  con- 
sisted of  particles  of  matter,  which  he  called  radiant  mat- 
ter. He  assumed  that  in  addition  to  the  three  known 
states  of  matter,  solid,  liquid,  and  gaseous,  there  is  a 
fourth  state,  which  bears  a  relation  to  gaseous  matter 
similar  to  that  which  gases  bear  to  liquids. 


Figure  No.  9 

Investigations  of  the  electric  discharge  through  gases 
as  illustrated  in  the  tubes  just  referred  to,  were  carried 
out  for  a  long  period  of  years  by  Sir  J.  J.  Thomson  and 
his  pupils.  It  was  finally  demonstrated  that  the  stream 
of  cathode-ray  particles  in  the  Crookes  tubes  were  parti- 
cles of  negative  electricity.  This  was  very  puzzling  at 
first  because  it  gave  a  clear  understanding  of  negative 
electricity,  but  not  of  positive  electricity.  However, 
it  was  in  accordance  with  Benjamin  Franklin's  old 
single  fluid  theory  of  electricity  which  assumed  that 
there  was  only  one  electricity,  that  positively  charged 
bodies  had  an  excess  of  this  fluid,  and  negatively 
charged  bodies  a  deficiency.  We  now  know  that  it 
is  the  sulphur  rubbed  with  wool  that  has  an  excess  of 
electrons,  and  glass  rubbed  with  silk  has  a  deficiency,  so 
that  in  assigning  the  terms  positive  and  negative  we 
should  have  chosen  the  sulphur  rubbed  with  wool  as  the 
positively  charged  body  because  it  does  actually  have  an 
excess  of  electrons,  while  a  piece  of  glass  after  rubbing 
with  silk  has  a  deficiency.  If  this  had  been  done  our 
conventional  direction  of  flow  of  electricity  would  be 
in  accordance  with  what  we  know  to  be  the  actual  flow 
of  electrons  in  a  substance.  Thus  the  electrical  charge 
on  the  zinc  plate  of  a  battery  is  of  the  same  sign  as  the 
charge  on  a  piece  of  sulphur  rubbed  with  wool,  hence  on 
connecting  a  wire  between  it  and  the  carbon  plate,  there 
is  a  flow  of  electrons  through  the  wire  from  the  zinc  to 
the  carbon.  We  see  therefore  that  the  experiments  of 
Sir  J.  J.  Thomson  established  the  single  lluid  theory  of 
electricity  but  they  still  left  open  the  question  of  the  na- 
ture of  positive  electricity.     To-day   we   know   that    the 

atoms  of  .-ill  substances  consist  of  a  minute,  central, 
positively  charged  nucleus  surrounded  by  a  certain  de- 
finite number  of  electrons,  but  at  the  time  of  the  discovery 
of  the  electron  or  particle  of  negative  electricity,  tin-  nature 
of  positive  electricity  was  very  mysterious.  Many  dis- 
coveries however,  (such  as  the  discovery  <>i  X  rays  and 
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radium  came  along  in  rapid  succession,  the  meaning  of 
which  was  not  immediately  apparent.  Ultimately  these 
discoveries  enabled  physicists  to  piece  together  various 
odds  and  ends  of  knowledge  so  that  not  only  was  a  knowl- 
edge of  the  structure  of  the  atom  attained  but  even  of 
its  minute  nucleus.  The  rest  of  this  paper  will  be  devoted 
to  an  explanation  of  these  discoveries  and  of  their  bearing 
on  the  structure  of  the  atom. 

The  Relation  between  Electrons  and  X-rays 

X-rays  were  known  just  previously  to  the  dis- 
covery of  the  electron.  They  were  discovered  by  means 
of  the  Crookes  tube  (figure  No.  9)  which  played  so  im- 
portant a  part  in  the  investigations  that  led  to  the  dis- 
covery of  the  electron.  A  curious  effect  already  men- 
tioned is  that  the  electron  stream  in  the  Crookes  tube 
causes  the  glass  of  the  tube  to  glow  with  a  faint  yellowish- 
green  light.  It  was  known  that  a  chemical  called  barium 
platino-cyanide  would  glow  in  a  similar  manner  if  held 
near  a  Crookes  tube.  This  phenomenon  is  known  as 
fluorescence.  Professor  Roentgen,  the  discoverer  of 
X-rays  was  interested  in  investigating  phenomena  con- 
nected with  the  action  of  a  Crookes  tube  on  a  fluorescent 
screen,  that  is  to  say  a  piece  of  cardboard  smeared  over 
with  a  thin  layer  of  barium  platino-cyanide.  He  noticed 
that  the  fluorescent  screen  fluoresced  even  when  the 
Crookes  tube  was  covered  with  a  black  cloth,  and  hence 
the  Crookes  tube  emitted  some  sort  of  rays  which  could 
pass  through  substances  opaque  to  the  rays  of  ordinary 
light.  It  was  also  found  that  these  rays  could  affect  a 
photographic  plate  and  that  hence  pictures  could  be 
taken  with  them.  These  rays  he  called  X-rays.  I  have 
here  a  tube  better  adapted  for  X-ray  work  than  the  old 
Crookes  tube.  On  exciting  the  tube  with  an  electric 
current  you  will  note  that  in  the  dark  the  glass  walls  of 
the  tube  fluoresce  with  a  yellowish-green  glow.  These 
tubes  require  for  their  operation  a  powerful  electric 
machine  capable  of  giving  a  spark  of  6  or  7  inches  in 
length.  Figure  No.  10  shows  an  X-ray  tube.  Under  the 
action  of  the  high  potential,  electrons  are  forced  onto  the 
cathode  and  jump  across  the  vacuous  space  in  the  tube 
with  a  velocity  of  18  thousand  miles  per  second.  When 
these  electrons  are  stopped  by  a  solid  substance,  the 
sudden  stoppage  sets  them  into  violent  oscillation  which 
starts  similar  oscillations  in  the  ether  which  fills  vacuous 
and  all  other  space  everywhere  and  is  within  the  pores 
of  all  substances.  These  ether  vibrations,  which  we 
call  X-rays,  are  extremely  rapid  and  their  wave-length  is 
correspondingly  small,  being  as  previously  stated  about 
one  ten-thousandth  of  the  wave-length  of  ordinary  light. 
In  order  to  focus  the  X-rays  and  produce  a  clear  sharp 
picture,  a  third  terminal  called  the  anti-cathode  or  target, 
is  placed  within  the  tube,  and  connected  by  a  wire  with 
the  cathode.  The  anti-cathode  receives  the  impact  of 
the  stream  of  electrons  and  at  its  surface  the  ether  vibra- 
tions are  set  up  and  the  X-rays  therefore  proceed  from  this 
anti-cathode,  as  shown  in  the  figure. 

The  Discovery  of  Radium 

After  the  discovery  of  X-rays  a  distinguished  French 
experimenter  named  Henri  Becquerel,  having  in  mind 
the  fluorescence  which  was  excited  in  certain  substances 
by  X-rays,  determined  to  investigate  phosphorescent 
substances  with  regard  to  the  possibility  of  their  emitting 
X-rays  without  being  bombarded  by  an  electron  stream. 
It  was  known  that  certain  substances  such  as  uranium 


compounds  were  phosphorescent  under  the  action  of  light, 
that  is  to  say  if  exposed  to  light  they  would  afterwards 
emit  light  in  the  dark.  These  substances  were  also 
fluorescent,  that  is,  under  the  action  of  light  of  one 
colour  would  emit  light  of  a  different  colour,  in  other  words 
if  acted  on  by  light  of  one  wave-length  would  emit  light 
of  a  different  wave-length.  The  question  in  Professor 
Becquerel's  mind  was  this;  if  uranium  compounds  were 
acted  upon  by  ordinary  light  would  they  emit  X-rays? 
He  found  that  crystals  of  uranium-potassium  sulphate 
after  being  exposed  to  light  could  be  wrapped  in  paper  and 
would  affect  a  photographic  plate,  showing  that  these 
crystals  emitted  rays  which  could  pass  through  paper. 
He  also  found  that  rays  which  would  pass  through  opaque 
substances  were  emitted,  even  if  the  crystals  of  uranium 
potassium  sulphate  were  not  previously  acted  upon  by 


Figure  No.  10 

light.  Thus  was  radio-activity  discovered.  Later  Ma- 
dame Curie,  one  of  Becquerel's  pupils,  found  that  the  de- 
gree of  radio-activity  was  proportional  to  the  amount  of 
uranium  in  the  compound.  She  then  found  that  certain 
ores  of  uranium  were  more  strongly  radio-active  than 
pure  uranium,  and  from  these  ores  she  separated  by 
chemical  analysis  a  number  of  substances  much  more 
strongly  radio-active  than  uranium,  the  most  important 
of  which  was  radium. 

Radio-Activity  brings  the  Existence  of  Atoms 
to  our  attention 

The  mechanism  of  radio-activity  was  discovered  by 
a  professor  at  a  Canadian  university.  Sir  Ernest  Ruther- 
ford formerly  MacDonald  professor  of  Physics  at  McGill 
University  has  probably  done  more  than  any  other  one 
man  to  develop  our  present  conceptions  of  atomic  structure 
In  1899  he  discovered  that  there  were  two  different  kinds  of 
rays  emitted  from  radium  and  later  discovered  a  third 
kind.  These  he  called  alpha,  beta  and  gamma  rays. 
He  found  that  the  alpha  rays  were  slightly  deviated  in 
one  direction  by  a  magnet,  the  beta  rays  were  deviated 
in  the  opposite  direction  but  more  strongly  and  the 
gamma  rays  not  at  all.  There  is  also  a  difference  in  their 
power  of  passing  through  opaque  substances.  It  is  now 
known  that  alpha  rays  are  the  positively  charged  parti- 
cles which  form  the  nuclei  of  atoms  of  helium  gas  and  are 
now  usually  called  alpha  particles,  beta  rays  are  electrons, 
and  gamma  rays  are  a  kind  of  rays  differing  only  from 
ordinary  X-rays  in  being  of  shorter  wave-length.  Radio- 
activity is  the  breaking  up  of  atoms  and  the  formation  of 
new  atoms.  It  appears  that  the  atoms  of  certain  sub- 
stances are  very  unstable.  An  alpha  particle  or  an 
electron  flies  out  of  the  nucleus  of  the  atom,  and  an 
entirely  different  substance  is  formed.  In  this  way 
uranium  after  several  intermediate  changes  turns  into 
radium,  which  in  its  turn  changes  into  other  substances 
by  stages,  finally  becoming  lead  which  is  very  stable. 
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These  changes  which  have  been  observed  in  the  laboratory 
have  been  confirmed  by  the  finding  of  helium  gas  and 
radium  in  uranium  minerals.  I  shall  have  occasion  to 
speak  of  these  changes  later  in  more  detail,  but  for  the 
present  they  have  been  brought  in  to  show  the  complex 
structure  of  the  atoms  of  certain  elements  and  the  fact 
that  they  emit  electrons,  and  alpha  particles,  that  is  to 
say  positively  charged  helium  atoms. 

Very  definite  evidence  of  the  emission  of  alpha 
particles  by  radium  was  given  by  a  simple  piece  of  appara- 
tus devised  by  Crookes  and  called  by  him  the  spintha- 
riscope. A  very  minute  speck  of  radium  on  the  tip  of  a 
needle  "R"  (see  figure  No.  11)  is  held  near  a  zinc  sulphide 
screen   "S".     Alpha-particles  from  the  radium  striking 


s   R 


Figure  No.   11 


Figure  No.  12 


on  the  zinc  sulphide  screen  gave  a  flash  at  every  impact, 
and  these  flashes  were  observed  by  the  low  power  micro- 
scope "L".  In  a  somewhat  similar  apparatus  the  helium 
gas  given  off  by  the  radium  was  collected  and  measured, 
and  by  counting  the  number  of  flashes  on  the  zinc  sulphide 
screen  it  was  possible  to  determine  the  number  of  alpha- 
particles,  hence  the  number  of  atoms  in  a  cubic  centimeter 
of  helium  gas  at  standard  temperature  and  pressure. 
The  number  of  molecules  in  a  cubic  centimeter  at  the  same 
pressure  and  temperature  is  the  same  for  all  gases.  The 
number  of  molecules  in  a  cubic  centimeter  of  a  gas  at 
standard  temperature  and  pressure  is  called  Avogadro's 
number.  Avogadro's  number  as  found  by  counting  the 
flashes  of  alpha-particles  on  a  zinc  sulphide  screen  agrees 
very  well  with  the  number  found  by  other  methods. 
It  is  equal  to  twenty-seven  million  million  million. 

The  enormous  number  of  atoms  in  a  cubic  centimeter 
however  gives  us  no  conception  of  the  minuteness  of  the 
nucleus.  Rutherford  has  been  able  to  prove  in  a  very 
simple  way  that  the  alpha-particle  is  much  more  minute 
than  the  helium  atom  and  that  it  can  shoot  through  glass, 
right  through  the  atoms  themselves.  This  experiment 
confirms  the  identity  of  alpha-particles  as  positively 
charged  helium  atoms.  In  other  words  it  shows  that  the 
alpha-particle  is  a  helium  atom  lacking  its  two  outer 
electrons.  A  discharge  tube  of  the  form  shown  in  figure 
No.  12,  had  sealed  into  it  a  very  thin  walled  glass  tube 
A.  Helium  gas  was  admitted  to  the  inner  tube  and  allowed 
to  stand  for  several  hours.  A  discharge  was  then  passed 
between  the  terminals  of  the  discharge  tube  and  examined 
with  a  spectroscope  and  helium  was  found  to  be  absent, 
-bowing  that  helium  gas  could  not  pass  through  the  thin 
wall  of  tube  A  into  lube  /.'.  Niton,  a  gas  which  is  radio- 
active emitting  alpha  particles,  was  then  admitted  to  the 
inner  tube  A.  After  awhile  a  spectroscopic  examination 
of  the  discharge  showed  lit  bum  gas  to  be  present.  We  mt 
therefore,  that  while  uncharged  helium  atoms  could  not 
pass  through  the  thin  walled  glass  tube  into  the  discharge 
tube,  the  alpha  particles  shol  out  from  niton  gas  with  a 
Velocity  of  18,(X)0  miles  a  second  or  go  through  the  glass 


easily,  passing  either  between  the  atoms  of  glass,  or  more 
probably  shooting  straight  through  the  glass  as  if  the 
atoms  were  not  there.  A  better  understanding  of  this 
experiment  may  perhaps  be  obtained  from  the  results  of 
an  experiment  of  C.  T.  R.  Wilson's,  in  which  alpha 
particles  were  shot  right  through  the  atoms  of  ordinary 
air.  We  have  already  seen  that  air  is  ionized  or  broken 
up  into  electrons  and  charged  atoms  by  the  passage  of 
X-rays,  (see  figure  No.  7).  Alpha  particles  produce  the 
same  result.    Swift  alpha  particles  from  radium  C,  are 


Figure  No    13. 

shot  through  moisture  laden  air,  while  a  sudden'expansion 
is  produced,  and  a  fine  line  of  water  drops  marks  the 
passage  of  each  alpha  particle.  The  alpha  particle  moving 
with  an  immense  speed,  knocks  electrons  loose  from  the 
atoms  of  air  which  it  encounters,  the  resulting  ions  serving 
as  condensation  nuclei,  (see  figure  No.  13) .  *  These  trails 
are  sometimes  as  long  as  4  ]4  inches.  The  alpha  particle 
goes  in  a  straight  line  through  the  atoms,  knocking  out 
electrons.  However,  near  the  top  of  the  shorter  one  in  the 
picture  at  the  right  (figure  No.  13)  there  is  a  sharp  bend 
due  to  an  encounter  between  the  alpha  particle  and  the 
nucleus  of  the  atom.  There  is  also  a  very  slight  bend 
shown,  due  to  the  alpha  particle  having  come  so  close  to 
the  nucleus  of  one  of  the  atoms  that  it  is  slightly  deviated 
from  its  course.  It  is  somewhat  similar  to  what  happens 
when  a  comet  comes  through  our  solar  system.  We  may 
consider  the  nucleus  as  similar  to  a  sun  having  electrons 
revolving  around  it  like  a  number  of  planets.     When  a 


Figure  No.  14 

comet  comes  through  our  solar  system  it  may  be  only 
slightly  deviated  from  its  course  or  it  may  be  shot  back 
in  a  direction  nearly  parallel  to  the  line  along  which  it 
approached  the  solar  system.  Figure  No.  14  shows  the 
path  of  an  electron  shot  through  the  air.  In  this  case 
the  projectiles  being  much  lighter  than  in  the  case  of  the 
alpha  particle  the  line  is  no  Longer  a  straight  one. 


*It  may  be  ol  interest  to  call  attention  i  apparatus 

vented  by  a  Japanese  named  Shimizu  which  shows  this  experiment 
objectively.  One  oi  the  Shimizu  equipments  has  recently  been  in- 
stalled in  the  physics  department  of  McGill  Universit;  I  lias 
tx  1 11  on  exhibition. 
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Ontario  Professional  Association. 

In  this  issue  of  The  Journal,  under  "Other  Societies 
News,"  will  be  found  some  valuable  information  regarding 
the  Association  of  Professional  Engineers  of  the  Province 
of  Ontario,  and  also  a  strong  request  from  the  president, 
backed  by  the  board  of  what  is  called  the  civil  section, 
calling  upon  all  members  of  The  Institute  in  Ontario 
to  become  registered  under  the  act. 

As  previously  mentioned,  to  be  of  any  effect,  regis- 
tration must  be  uniform  and  universal,  and  the  only  way 
that  this  can  be  accomplished  is  by  all  members  joining 
hands  to  give  it  a  fair  trial. 

To  the  very  slight  powers  granted  by  the  act  in 
Ontario  is  no  doubt  due  a  great  deal  of  the  indifference 
to  registration  in  that  province,  and  it  is  only  by  combining 
and  all  registering  that  an  act  may  be  secured  conforming 
more  definitely  to  the  acts  in  the  other  provinces.  Those 
responsible  for  the  carrying  out  of  the  act  are  very  anxious 
that  all  members  should  register,  and  they  deserve  every 
support  in  realizing  that  ambition. 


Canadian  Engineers  in  the  War 

Every  Canadian  engineer  will  feel  a  thrill  of  pride 
and  satisfaction  on  hearing  that  definite  arrangements 
have  been  made  whereby  a  complete  history  of  the  noble 
and  wonderfully  effective  part  played  by  our  Canadian 
engineers  in  the  Great  War,  is  to  be  published  as  a  volume 
of  the  general  history  of  the  war  now  being  compiled  under 
the  direction  of  the  Federal  government.  Following  some 
correspondence  with  Colonel  A.  F.  Duguid,  D.s.O., 
a.m.e.i.c,  in  charge  of  the  historical  section  of  the  general 
staff  of  the  department  of  national  defence,  under  whose 
direction  the  history  is  being  prepared,  the  Council  of 
The  Institute  placed  the  matter  in  the  hands  of  a  special 
committee  under  Brig.-Gen.  Charles  J.  Armstrong,  C.M.G., 
M.E.I. c,  chairman  of  the  Honour  Roll  and  War  Trophies 
Committee  of  The  Institute. 

The  whole  profession  owes  a  debt  of  gratitude  to 
General  Armstrong  for  the  result  of  his  splendid  efforts  in 
this  connection,  the  thanks  and  appreciation  of  Council 
being  expressed  to  him  at  the  meeting  held  on  April 
twenty-third,  at  which  time  General  Armstrong's  letter 
of  April  fourteenth  was  presented  to  Council.  Inasmuch 
as  General  Armstrong's  letter  to  the  Secretary  gives  full 
details  of  this  welcome  news,  it  is  published  herewith. 


Dear  Sir, 


14th  April  1923. 


With  reference  to  your  letter  dated  the  21st  February, 
1923,  and  further  to  my  reply  of  the  5th  March,  I  have 
now  received  replies  from  some  seven  or  eight  of  the  senior 
officers  of  the  Canadian  Engineers  to  whom  I  wrote  for 
their  remarks  and  suggestions.  They  are  unanimous  in 
their  opinion  that  the  general  history  of  the  Canadian 
Army  during  the  late  war,  now  being  compiled,  could  not 
possibly  record  fully  or  adequately  the  work  of  the 
Canadian  engineers  and  the  engineering  services,  and  that 
a  more  detailed  account  should  be  -written  to  form  part 
of  the  general  history.     In  this  I  concur. 

We  all  greatly  appreciate  the  interest  which  the 
Council  of  The  Institute  has  taken  in  this  direction  and 
during  the  week  while  in  Ottawa,  I  had  an  opportunity 
of  putting  the  whole  matter  before  the  authorities  of  the 
department  of  national  defence.  I  may  say  that  they  at 
once  assured  me  they  were  in  full  sympathy  with  the 
ideas  of  The  Institute  with  whom  they  would  be  very 
glad  to  co-operate. 

After  going  into  the  question  thoroughly,  the  depart- 
ment finally  decided  to  undertake  the  preparation  and 
publication  of  a  separate  history  of  the  work  of  the  Can- 
adian engineers,  the  cost  to  be  borne  by  the  government. 

This  history,  it  is  proposed,  should  form  a  volume  of 
the  general  history  and  would  be  compiled  much  on  the 
same  lines  as  the  History  of  Work  of  the  Canadian  Army 
Medical  Corps  during  the  late  war. 

The  name  of  Colonel  Alex.  MacPhail,  c.m.G.,  d.S.o., 
ll.d.,  late  C.R.E.,  Canadian  Engineers,  and  a  member 
of  The  Institute,  was  suggested  as  a  most  suitable  officer 
to  write  the  history  and  it  is  expected  that  he  will  be 
invited  to  do  so. 

I  might  add  that  Colonel  MacPhail  has  intimated 
that  he  would  be  pleased  to  undertake  the  work  if  invited. 

I  trust  that  the  decision  of  the  department  will  meet 
the  approval  of  the  Council  of  The  Institute. 
Yours  very  truly, 
Charles  J.  Armstrong,  m.e.i.c., 

Brig.-Genl, 
Commanding  Military  Dist.  No.  4. 
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American  Society  of  Mechanical  Engineers 

Spring  Meeting  —  Montreal,   May  28-31,    1923 


Definite  plans  are  being  made  by  the  executive 
committee  of  the  Montreal  spring  meeting  of  the  Am- 
erican Society  of  Mechanical  Engineers,  to  be  held  at 
the  Mount  Royal  Hotel  from  May  28  to  31.  This  will 
be  the  first  meeting  in  Montreal  of  the  American  Society 
of  Mechanical  Engineers,  and  it  is  expected  that  about 
600  delegates  will  be  in  attendance  from  all  over  the  con- 
tinent, including  several  engineers  of  world-wide  repu- 
tation. At  the  invitation  of  the  A.S.M.E.,  the  Engineering 
Institute  of  Canada  is  co-operating  in  arrangements  for 
the  convention  and  the  Montreal  Branch  is  taking  charge 
of  arrangements  for  the  local  meetings. 

On  the  opening  night  of  the  convention  the  council 
of  the  A.S.M.E.,  will  be  entertained  to  a  dinner  at  the 
St.  James  Club  by  the  council  of  The  Engineering  Institute 
of  Canada.  On  the  following  evening,  the  29th,  the 
Montreal  Branch  will  tender  a  complimentary  smoking 
concert  at  the  Mount  Royal  Hotel  to  the  delegates. 

The  Montreal  committee  in  charge  of  the  arrange- 
ments is  composed  of:  H.  H.  Vaughan,  m.e.i.c,  chairman; 
J.  A.  Duchastel,  m.e.i.c,  vice-chairman;  Fraser  S.  Keith, 
m.e.i.c,  secretary  and  Messrs.  Fred.  B.  Brown,  m.e.i.c, 
John  T.  Farmer,  m.e.i.c,  George  R.  McLeod,  m.e.i.c 
and  Major  C.  M.  McKergow,  m.e.i.c  This  group 
comprises  the  chairmen  of  the  various  committees  who 
are  taking  charge  of  arrangements  for  the  convention, 
with  other  members  of  the  Montreal  Branch. 

The  work  of  the  convention  itself  will  be  largely  of 
a  technical  nature.  In  addition  to  the  general  sessions  on 
the  opening  day,  there  will  be  technical  sessions  on  the 
following  days  devoted  to  the  following  subjects:  Power, 
textiles,  machine  shop  practice,  management  applied  to 
the  pulp  and  paper  industry,  port  development,  fuels, 
railroads  and  general  mechanical  engineering,  with  papers 
by  experts  in  these  lines  from  all  over  the  continent. 

Programme   Includes   Many  Excellent 
Technical    Papers 

A  feature  of  the  technical  programme  will  be  the 
paper  on  Tuesday  morning  on  hydro-electric  development, 
by  Julian  C.  Smith,  m.e.i.c,  vice-president  and  chief 
engineer  of  the  Shawinigan  Water  and  Power  Company, 
who  will  speak  on  the  power  developments  in  the  prov- 
ince of  Quebec,  and  Fred  Gaby,  m.e.i.c,  chief  engineer 
of  the  Hydro-Electric  Power  Commission  of  Ontario, 
who  will  discuss  the  progress  of  that  work. 

The  second  session  on  power  will  have  two  papers, 
one  by  H.  G.  Acres,  m.e.i.c,  hydraulic  engineer  of  the 
Hydro-Electric  Power  Commission  of  Ontario,  on  "Modern 
Hydro-Electric  Turbines  of  Large  Capacity,"  and  Payne 
Dean,  Stamford,  Conn.,  on  "Sectionalization  of  Remote 
Control  of  High  Pressure  Steam  Lines." 

It  is  planned  by  a  large  number  of  the  delegates  to 
come  to  Montreal  by  automobile.  Following  the  con- 
vention, excursions  have  been  planned  to  visit  the  power 
developments  and  paper  mills  on  the  St.  Maurice  river, 
at  Grand'Mere  and  Shawinigan  Falls.  Visits  will  be 
made  to  the  plants  of  the  Laurent ide  Company  and  the 
Laurentide  Power  Company  at  Grand'Mere,  and  at 
Shawinigan  Falls  the  plant  of  the  Shawinigan  Water  and 
Power  Company  will  be  inspected,  as  well  as  the  other 
industries  at  that  hydro-electric  centre. 


Local  excursions  have  also  been  planned,  with  visits 
to  the  Dominion  Engineering  Works,  McGill  University, 
the  Art  Gallery,  Mount  Royal  Park  and  a  trip  down  the 
rapids.  A  ladies'  committee  has  also  been  organized 
with  Mrs.  Frederick  B.  Brown  as  chairman,  to  arrange 
a  programme  of  entertainment  for  the  ladies  of  the  party. 
The  complete  programme  as  at  present  arranged  is 
as  follows. 

Monday,  May  28 
Morning:     (Morning  sessions  at  9.30) 

Council  Meeting. 
Afternoon: 

Business  Meeting. 

Address  by  Calvin  W.  Rice,  Secretary  A.S.M.E.,    on  his  South 

American  Trip. 
Public  Hearing  on  Power  Test  Codes. 
Evening: 

Joint  Dinner,  Council  of  Engineering  Institute  of  Canada  and  Coun- 
cil of  American  Society  of  Mechanical  Engineers. 
Tuesday,  May  29 
Morning: 

Power 
Power  Development  in  the  Province  of  Quebec,  Julian  C.  Smith, 

m.e.i.c 
The   Development   of  Hydro-electric   Power  Plants   in   Ontario, 
Frederick  A.  Gaby,  m.e.i.c. 

Management 
Management  Engineering  as  Applied   to  the  Pulp   and   Paper 

Industry,  R.  B.  Wolf. 
A  Practical  Laboratory  and  Drawing  Room  Course  in  Industrial 
Engineering,  M.  A.  Lee. 

Railroad 
Steel  Car  Construction  at  the  Angus  Shops,  Canadian  Pacific 

Railway,  H.  R.  Naylor. 
Notes  on  Some  Recent  Developments  in  Railway  Motor  Cars. 
C.  E.  Brooks. 
Afternoon: 

Excursions. 
Evening: 

Smoking   Concert.     Montreal   Branch,   Engineering    Institute   of 
Canada. 

Wednesday,  May  30 
Morning: 

Textiles 
Bleachery  Engineering  and  Operation,  F.  P.  Bascom  and  J.  C. 
McDowell. 

Port  Development 
Port  Development,  R.  S.  MacElwee. 
Harbor  of  Montreal,  Frederick  W.  Cowie.  m.e.i.c. 

Power 
Modern  Hydraulic  Turbines  of  Large  Capacity.H.G.  Acres,m.e.i.c. 
Sectionalization   and   Remote  Control   of  High-Pressure  Steam 
Lines,  Peter  Payne  Dean. 
Afternoon: 

Excursions. 
Evening: 

Dinner  Dance. 

Thursday,  May  31 
Morning: 

Machine  Shop 
Recent  Developments  in  Balancing  Machines,  Carl  R.  Soder- 

berg. 
Machine-Tool  and  Paper  Industry,  G.  E.  Williamson. 

Fuels 
Chimney  Design,  A.  Cotton. 
Lignite  Char,  O.  P.  Hood. 

Generai 
I ndurance  Test  Data  and  Their  Interpretation,  K.  Heindlhofer 

and  H.  SjOVAl  I 
Bending  Stresses  in  Curved  Tubes  <>l~  Rectangular  Cross-Sect i>>n, 
S.    TlMOSHENKO.     (By    title.) 

Control  <>i  Flying  (Contributed  bj   Aeronautic  Division) 

Afternoon: 

Excursions. 
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The  Principles  of  Three-wire  Distribution  for 
Electric  Railways 

\V.  Nelson  Smith,  m.e.i.c,  winner  of  the  Plummer 
Medal  for  the  year  1922,  has  contributed  another  valuable 
paper,  entitled  The  Principles  of  Three-wire  Distribution 
for  Electric  Railways,  which  appears  in  this  issue  of  The 
Engineering  Journal. 

Mr.  Smith  was  born  in  Brattleboro,  Vt.,  in  1868,  and 
graduated  in  electrical  engineering  from  Sibley  College, 
Cornell  University,  in  1890,  with  the  degree  of  mechanical 
engineer.  His  earliest  electric  railway  experience  was  as 
a  workman  with  the  Thomson  Houston  Electric  Company, 
predecessor  of  the  General  Electric  Company,  in  building 
and  equipping  trolley  lines  in  the  early  days  of  the  change 
from  animal  and  cable  to  electric  power.  He  was  with 
the  Westinghouse  field  organization,  equipping  the  first 
trolley  lines  of  the  Chicago  City  Railway  in  1893,  and  was 
the  first  electric  car  repair  foreman  employed  by  that 
company.  From  1894  to  1897  he  was  assistant,  and 
later  electrical  engineer  of  the  New  Orleans  Traction 
Company.  After  spending  a  year  as  draughtsman  at  the 
General  Electric  works  in  Schenectady,  he  joined  the 
staff  of  Westinghouse-Church-Kerr  and  Company  in 
New  York,  in  1899,  later  becoming  electric  traction 
engineer  of  that  organization.  For  nearly  thirteen  years 
he  handled  the  power  equipment  engineering  for  all  the 
heavy  electric  railway  construction  executed  by  that 
company,  including  a  number  of  the  earliest  and  longest 
interurban  railways  in  Pennsylvania,  Ohio  and  Michigan, 
the  Long  Island  Railroad  electrification  (the  pioneer  of 
all  suburban  heavy  steam  railway  electrification)  the 
Erie  Railroad  Rochester  Division  electrification,  and  the 
Denver  and  Interurban  electrification,  all  of  which  in- 
cluded considerable  pioneer  work  in  the  electrification 
of  steam  railroads.  During  1904  he  was  connected  in  an 
advisory  capacity  with  the  Electric  Railway  Test  Com- 
mission at  the  time  of  the  St.  Louis  Exposition,  and  devised 
the  dynamometer  method  of  determining  the  atmospheric 
resistance  of  car  bodies  at  various  speeds,  which  was 
successfully  used  in  the  tests.  He  also  devised  a  formula 
for  electric  train  resistance,  which  coincided  so  closely 
with  observed  facts  that  it  has  been  published  in  a  number 
of  electric  railway  handbooks.  In  1912  he  was  consulting 
engineer  of  the  Washington  and  Old  Dominion  Railway 
during  the  electrification  of  a  fifty-two  mile  steam  railroad 
running  from  Washington  into    northern  Virginia.     In 

1913  he  was  with  the  Boston  Edison  Company,  and  in 

1914  with  the  San  Francisco  Oakland  Terminal  Railway, 
on  trolley  feeder  rearrangement,  power  equipment  deter- 
minations, and  appraisal  work.  In  1916  and  1917  he  was 
efficiency  engineer  of  the  American  Agricultural  Chemical 
Company,  on  steam  plant  improvements  and  process 
development  work.  In  1918  he  was  at  Vancouver, 
B.C.,  for  several  months  with  the  S.  E.  Junkins  Company 
on  an  important  railroad  power  survey,  and  since  June 
1918,  has  been  consulting  electrical  engineer  of  the  Win- 
nipeg Electric  Railway  Company,  in  charge  of  electrolysis 
mitigation,  appraisal  work,  steam  plant  improvements, 
and  such  other  special  engineering  assignments  as  cir- 
cumstances have  required. 

Mr.  Smith  joined  the  American  Institute  of  Electrical 
Engineers  in  1902,  and  The  Engineering  Institute  of 
Canada  in  1919,  and  in  1922  was  elected  a  Fellow  of  the 
Royal   Society   of  Arts,   of  London. 


N.  MacNicol,  s.E.i.C,  of  Toronto,  has  just  been 
appointed  engineer  for  the  township  of  Etobicoke. 

A.  G.  McCrudden,  jr.E.i.c,  has  been  transferred 
from  Montreal  to  the  Ottawa  office  of  the  Department 
of  Soldiers  Civil  Re-establishment. 

A.  Gillies,  a.m.e.i.c,  is  acting  superintendent  of  the 
Dominion  Mines  and  Quarries  Limited  at  their  Killarney 
Quarries. 

G.  D.  O'Connor,  jr.E.i.c,  has  been  appointed  assist- 
ant to  the  city  manager  and  engineer  of  Niagara  Falls, 
Ontario. 

G.  R.  Doull,  jr.E.i.c,  of  the  engineering  department 
of  the  Canadian  National  Railways,  on  the  design,  de- 
tailing of  bridges,  buildings,  wharves,  has  been  transferred 
from  Toronto  to  Montreal. 

J.  H.  Holliday,  m.e.i.c,  formerly  of  the  Bedford 
Construction  Company,  Halifax,  Nova  Scotia,  has  given 
his  present  address  as  the  Colonial  Surveyor's  Office, 
Bermuda. 

J.  R.  Cooper,  s.E.i.C,  is  with  the  Peruvian  Corpora- 
tion, Limited,  Lima,  Peru,  South  America.  Mr.  Cooper 
was  taking  the  engineering  course  at  McGill  University 
when  he  received  his  recent  appointment. 

M.  J.  MacMillan,  jr.E.i.c,  has  accepted  a  position 
with  the  firm  of  Arnold  Rooch  and  Hartline,  New  Phila- 
delphia, Ohio.  Previous  to  this  appointment  Mr.  Mac- 
Millan was  with  the  American  Coal  Company  of  West 
Virginia. 

John  C.  O'Donnell,  a.m.e.i.c,  who  for  the  past  three 
years  has  been  engineer  for  the  Jos.  Gosselin  Company, 
Limited,  general  contractors  of  Quebec,  has  accepted  a 
position  with  the  department  of  Public  Works  and  Labour, 
as  maintenance  engineer. 

Edwin  J.  Beugler,  m.e.i.c,  vice-president  of  the  Foun- 
dation Company,  New  York  City,  has  announced  the 
opening  of  an  office  at  Cheshire,  Connecticut,  as  a  con- 
sulting engineer  on  railways,  water  powers,  foundations, 
examination  and  reports. 

R.  Jack  Grant,  a.m.e.i.c,  who  for  the  past  four  years 
has  been  connected  with  the  firm  of  Frank  Barber  and 
Associates,  Limited,  is  now  assistant  to  the  engineer 
of  York  township.  Mr.  Grant  was  for  some  years  on  the 
engineering  staff  of  the  city  of  Toronto  as  resident  engineer 
on  sewer  construction. 

E.  L.  Zealand,  s.E.i.C,  has  accepted  an  appointment 
with  the  Quebec  Development  Company  at  St.  Joseph 
d'Alma,  Lac  St.  Jean.  Mr.  Zealand  is  a  graduate  of  the 
University  of  Toronto  and  was  recently  inspector  and 
instrument  man  on  the  Bruce  division  of  the  Canadian 
Pacific  Railway  Company  located  at  Erin,  Ontario. 

P.  E.  Rosenorn,  a.m.e.i.c,  has  accepted  a  position 
with  Price  Bros,  and  Co.,  Ltd.,  at  Chicoutimi  West. 
Quebec. 

J.  R.  Bradfield,  s.e.i.c,  is  plant  engineer  for  the  Acme 
Cement  Corporation,  at  Catskill,  N.Y.,  having  received 
his  appointment  in  March  last.  Mr.  Bradfield  graduated 
in  civil  engineering  from  McGill  University  in  1922. 

Capt.  W.  A.  Irvine  Grim,  m.e.i.c.  has  returned  to 
Mexico  and  is  with  the  Pan  American  Petroleum  and 
Transport  Company,  at  Tampico.  Tamps.  Capt.  Grim 
has  already  spent  some  time  in  Mexico  having  been  con- 
nected with  the  United  Sugar  Companies  in  1920. 
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K.  E.  Whitman,  a.m.e.i.c,  is  with  the  Nova  Scotia 
Power  Commission  on  work  at  Lochaber  Mines,  Halifax 
County.  Mr.  Whitman  was  for  a  time  instructor  in 
surveying,  structural  drawing  and  design  at  the  Nova 
Scotia  Technical  College  for  the  Department  of  Soldiers' 
Civil  Re-establishment. 

Leon  S.  Tuck,  a.m.e.i.c,  is  mill  engineer  with  the 
Pejepscot  Paper  Company  of  Brunswick,  Maine,  Mr. 
Tuck  graduated  from  the  University  of  Maine  in  1913 
and  was  on  the  staff  of  the  reclamation  service  of  the 
United  States  for  two  years,  later  accepting  the  position  of 
assistant  engineer  with  Price  Brothers  at  Kenogami,  Que. 

D.  O.  Lewis,  m.e.i.c,  announces  that  he  has  severed 
his  connection  with  the  Engineering  Corporation,  Ltd. 
of  Vancouver,  B.C.,  and  will  in  future  engage  in  a  civil 
engineering  practice,  specializing  in  railways,  wharves, 
timber  and  concrete  structures,  and  the  mechanical 
handling  of  materials. 

O.  S.  Finnie,  B.Sc,  D.L.S.,  m.e.i.c,  chairman  of  the 
Ottawa  Branch,  is  director  of  the  North  West  Territories 
and  Yukon  "Branch  of  the  Department  of  the  Interior, 
which  branch  has  recently  issued  an  interesting  booklet 
entitled  "Manual  for  Operators  under  Oil  and  Gas  Regu- 
lations." 

H.  S.  Van  Scoyoc,  m.e.i.c,  has  been  chosen  first 
president  of  the  newly  formed  Canadian  Advertising  and 
Sales  Association.  Mr.  Van  Scoyoc  is  president  of  the 
Association  of  Canadian  Advertisers,  the  Montreal 
Publicity  Association  and  vice-president  of  the  Associated 
Advertising  Clubs  of  the  World. 

L.  Adrien  Dubreuil,  a.m.e.i.c,  of  the  engineering 
department  of  the  Quebec  Streams  Commission  is  located 
at  Chicoutimi,  Quebec.  He  graduated  from  the  Laval 
University  in  T6,  and  was  appointed  assistant 
engineer  with  the  Streams  Commission  on  survey  work  of 
flooded  lands  in  the  upper  St.  Maurice  storage  reservoir 
district  and  was  later  transferred  to  construction  work 
of  the  La  Loutre  dam  on  the  St.  Maurice  river. 

J.  L.  Busfield,  m.e.i.c,  of  the  firm  of  Beaubien, 
Busfield  and  Company,  consulting"  engineers,  Montreal, 
has  left  for  Jamaica,  British  West  Indies,  in  connection 
with  the  hydro-electric  development  work,  undertaken 
by  the  firm  for  the  West  India  Electric  Company.  F.  E. 
Hawker,  s.e.i.c,  has  also  left  for  the  south,  having  been 
appointed  assistant  engineer,  in  connection  with  the  same 
work. 

Lt.-Col.  H.  L.  Trotter,  m.e.i.c,  and  C.  L.  Cate, 
A.M.E.I.C.,  civil  and  electrical  engineers,  Montreal,  have 
announced  that  they  have  associated  themselves  with 
Henry  Holgate,  m.e.i.c,  consulting  engineer.  Lt.-Col. 
Trotter  is  a  graduate  of  the  Royal  Military  College  of  the 
class  of  '03  and  has  had  extensive  experience  on  con- 
struction work  particularly  in  connection  with  power 
development.  Mr.  Cate  graduated  from  the  McGill 
University  in  '09  and  has  since  been  actively  engaged  in 
electrical  engineering  work. 

O.  M.  Falls,  A.M.E.I.C.,  of  Toronto,  was  recently 
appointed  assistant  to  the  engineer  of  York  township. 
Mr.  Falls  has,  during  the  past  year  been  secretary-trea- 
surer of  the  Toronto  Branch  of  The  Institute,  and  was  until 
his  recent  appointment  on  the  engineering  staff  of  Frank 
Barber  &  Associates,  Limited.  He  is  a  graduate  of  the 
University  of  Toronto  of  the  class  of  '14  and  since  gra- 
duating has  had  considerable  experience  on  road  construc- 
tion and  concrete  bridge  design. 

J.  A.  S.  King,  A.M.E.I.C,  until  recently  assistant  en- 
gineer for  the  Ottawa  Suburban  Roads  Commission,  is 
now  with  the  Dominion  Development  Corporation, 
Limited,  at   their  Hamilton,  Ont.,  office*.     Mr.  King  i     a 


graduate  of  the  school  of  Mining,  Queen's  University,  of 
the  class  of  '09,  and  the  following  year  was  assistant  in 
the  mineralogy  department  of  that  university.  Subse- 
quently he  was  engaged  on  topographical  survey  work 
for  a  number  of  years,  having  been  commissioned  a 
Dominion  Land  Surveyor. 

F.  C.  Mechin,  a.m.e.i.c,  has  been  transferred  from 
the  Halifax  refineries  of  the  Imperial  Oil,  Limited,  where 
he  was  superintendent  for  the  company,  to  Montreal,  and 
has  assumed  charge  of  the  large  refinery  in  Montreal 
East  in  the  capacity  of  superintendent -in-charge.  Mr. 
Mechin  graduated  with  honours  from  the  University  of 
Toronto  in  1914,  and  joined  the  staff  of  the  Imperial  Oil, 
Limited  in  April,  1916,  as  first  assistant  to  the  chief  en- 
gineer and  superintendent  of  construction  on  the  construc- 
tion of  the  refinery  at  Montreal  East.  Upon  his  return 
from  overseas  he  was  placed  in  charge  at  Halifax  where  he 
remained  until  his  recent  promotion. 

The  following  appointments  of  interest  to  the  mem- 
bers of  The  Institute  have  been  announced  by  the  Canadian 
National  Railways: — S.  J.  Hungerford,  m.e.i.c,  vice- 
president  of  the  Canadian  National  Railways,  Montreal, 
Que.  C.  B.  Brown,  m.e.i.c,  chief  engineer  operating 
department,  all  lines,  Montreal,  Que.  F.  L.  C.  Bond, 
m.e.i.c,  regional  chief  engineer,  central  region,  Toronto, 
Ont.  W.  R.  Devenish,  a.m.e.i.c,  general  superintendent, 
Northern  Ontario  district,  central  region,  Toronto,  Ont. 
M.  H.  McLeod,  m.e.i.c,  consulting  officer  to  the  executive, 
Montreal,  Que.  C.  S.  Gzowski,  m.e.i.c,  chief  engin- 
eer construction  department,   all  lines,   Montreal,   Que. 

Thos.  H.  Fenner,  a.m.e.i.c,  has  been  appointed 
chief  engineer  and  manager  of  the  boiler  department  of 
the  General  Accident  Assurance  Company  of  Canada, 
with  headquarters  at  Toronto.  Mr.  Fenner  obtained 
his  early  training  as  an  engineer  in  England,  and  later 
spent  some  seven  years  at  sea  as  engineer  on  ocean  going 
vessels,  obtaining  the  Board  of  Trade  certificate  of  extra 
first  class  engineer.  He  has  had  some  sixteen  years 
in  Canada,  eight  of  which  were  spent  as  engineer  in  charge 
of  various  industrial  plants,  tour  years  as  inspecting 
engineer  for  this  company  in  the  province  of  Quebec,  and 
four  years  as  editor  of  an  engineering  journal,  the  "Power 
House." 

W.  L.  McFaul,  a.m.e.i.c,  deputy  city  engineer  of 
Hamilton,  Ontario  was  recently  appointed  city  engineer 
of  that  city.  In  his  former  position  he  had  charge  of  all 
the  engineering  work  of  the  department  including  water- 
works, bridges,  roadways,  sidewalks  and  sewers.  On 
graduating  from  the  University  of  Toronto  in  1913,  he 
became  assistant  engineer  in  the  city  engineers  depart- 
ment at  Port  Arthur.  A  year  later,  as  assistant  city  en- 
gineer of  Sault  Ste.  Marie,  he  was  placed  in  charge  of  all 
outside  work  on  roadways,  sewers,  sidewalks  and  bridges. 
In  September  1916,  he  was  appointed  city  engineer  at 
the  Soo,  which  position  he  held  until  June  1921.  except 
during  the  period  of  his  overseas  service. 

C.  E.  MacDonald.  A.M.E.I.C,  has  left  Toronto  for 
Morris  Town,  N.J.,  U.S.A.,  where  he  has  been  appointed 
sales  manager  of  the  Electric  Alloy  Co.  Mr.  Macdonald 
graduated  with  the  mining  class  of  "IS  from  the  University 
of  Toronto  and  was  appointed  vocational  officer  on  the  min- 
ing and  metallurgical  industry  in  Canada  with  the  1  Vpari 
menl  of  Soldiers'  Civil  Re-establishment.  Subsequently  he 
was  sales  engineer  with  the  International  Nickel  Company 
of  Canada  and  later  opened  an  office  in  Toronto  as 
representative  sales  engineer.  Mr.  Macdonald  was  sect 
ary  of  the  University  of  Toronto  Engineering  Uumni 
Association  and  as  such  devoted  a  greal  deal  of  his  time  to 
the  organizing  of  the  Engineering  Association's  re  union 
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the  past  few  years.  As  an  appreciation  of  his  services  he  was 
recently  tendered  a  complimentary  banquet  on  the  occasion 
of  his  departure  from  Toronto. 

Appointed  City  Engineer,  London,  Ont. 

W.  P.  Near,  M.E.I.C.,  has  been  appointed  city  engin- 
eer of  London,  Ontario,  having  resigned  his  position  as 
city  engineer  of  St.  Catharines,  Ontario.  Mr.  Near  is  a 
graduate  of  the  University  of  Toronto,  from  which  he 
received  his  degrees  of  B.A.,  in  1903  and  B.Sc,  in  1907. 
Mr.  Near's  municipal  engineering  dates  from  1909  when 
he  joined  the  staff  of  the  city  engineer's  department, 
Toronto,  and  for  the  following  four  years  he  was  engaged 
chiefly  on  the  construction  of  trunk  sewers  in  that  city. 
On  January  first,  1913  he  was  appointed  city  engineer  of 
the  city  of  St.  Catharines,  Ontario. 


waited  upon  him  to  study  the  experiments  he  had  been 
conducting.  In  Capetown,  in  addition  to  other  works 
he  was  engaged  in  the  investigation  of  ten  separate  water 
schemes,  having  an  aggregate  estimated  cost  of  one  hun- 
dred million  dollars.  In  London  he  was  twice  appointed 
by  the  British  government  to  conduct  important  arbi- 
trations connected  with  street  railways.  In  Regina  he  was 
instrumental  in  placing  the  city  in  full  water  supply  com- 
pared with  a  precarious  limited  supply  which  previously 
prevailed.  He  was  also  retained  as  consulting  engineer 
by  the  Saskatchewan  government  to  investigate  and  report 
on  the  development  of  power  from  the  extensive  lignite 
fields  in  that  province.  In  Toronto  Mr.  Wynne-Roberts 
carried  out  a  water  scheme  for  the  township  of  York 
involving  an  expenditure  of  over  three  million  dollars. 
He  also  prepared  a  report  on  the  preliminary  design  of 


W.  P.  NEAR,  M.E.I.C. 

Institute  Members  Enter  Consulting  Practice 

R.  O.  Wynne- Roberts.  M.E.I.C,  and  his  son  L.  W. 
Wynne-Roberts,  a.m.e.i.c,  recently  opened  an  office  at 
88  Church  street,  Toronto,  as  consulting  engineers  in 
connection   with   municipal   and   general   engineering. 

Mr.  R.  O.  Wynne-Roberts  was  originally  trained  as 
gas  engineer,  but  in  1882,  he  accepted  an  opportunity 
to  take  work  as  a  municipal  engineer,  and  from  that 
date  on  to  the  present  he  has  continued  to  be  associated 
with  all  kinds  of  municipal  enterprises,  including  gas. 
In  1889,  he  was  appointed  as  borough  water  and  gas 
engineer  in  Carnavon;  in  1894  he  became  borough  water 
engineer  of  Oswestry,  and  in  1898  he  was  appointed  city 
water  engineer  of  Capetown.  In  1907  he  retired  from  the 
latter  office  to  practise  as  consulting  engineer  in  London, 
and  later  on  he  was  appointed  consulting  engineer  to  the 
city  of  Regina,  Sask.  When  the  government  put  a  res- 
triction on  capital  expenditures  in  the  country  in  1915, 
he  decided  to  move  to  Toronto,  and  since  that  date  has 
been  practising  as  consulting  engineer  in  the  city  of  To- 
ronto. Part  of  the  time  he  associated  with  Frank  Barber, 
m.e.i.c,  and  with  Horace  L.  Seymour,  a.m.e.i.c 

In  Oswestry  Mr.  Wynne-Roberts  received  consider- 
able prominence  owing  to  the  interesting  development 
which  took  place  in  connection  with  bacteriological 
treatment   of  sewage  —  over   one   hundred   deputations 


R.  O.  WYNNE-ROBERTS,  M.E.I.C. 

sewage  schemes  by  the  same  authority,  which  when 
undertaken  will  involve  many  millions  "of  dollars.  He 
was  also  engaged  by  the  Ontario  government  to  advise 
the  Housing  Commission  in  connection  with  the  housing 
schemes  in  the  various  parts  of  the  province.  He  is  now 
engaged  upon  important  appraisal  of  the  Union  Natural 
Gas  Company's  properties  extending  from  Chatham  to 
Windsor  and  Sarnia,  and  many  other  places.  This 
appraisal  is  to  be  an  independent  one,  conducted  for  the 
government. 

Mr.  Wynne-Roberts  has  been  one  of  the  founders  of 
two  or  three  engineers  societies;  is  a  member  of  The 
Engineering  Institute  of  Canada,  the  American  Society  of 
Civil  Engineers,  the  Institution  of  Civil  Engineers,  and 
other  societies.  He  was  chairman  of  the  Toronto  branch 
in  the  years  1919  to  1921  during  which  period  the  E.I.C. 
held  its  annual  meeting  in  Toronto.  He  is  also  a  councillor 
of  The  Engineering   Institute  of  Canada. 

L.  W.  Wynne-Roberts,  a.m.e.i.c,  was  for  a  time 
connected  with  the  board  of  Highway  Commissioners 
of  the  Saskatchewan  government  as  assistant  engineer  on 
the  designing  and  constructing,  timber,  steel  and  reinforced 
concrete  bridges  and  in  1916  he  joined  the  Royal  Engineers 
having  served  abroad  in  Mesopotamia,  India  and  Persia. 
Mr.  Wynne-Roberts  received  the  degree  of  B.Sc.,  from 
the  University  of  London,  England. 
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Situations  Wanted 

Electrical 

Third-year  student  in  electrical  engineering  at  McGill  University 
desires  summer  employment  preferably  on  hydro-electric  work;  holds 
a  Nova  Scotia  third  class  stationary  engineer's  certificate  and  has  had 
four  summers'  experience  on  repair  and  construction  work.  Apply 
box  91 -W. 

Mechanical 

Student  member  of  The  Institute,  graduating  in  mechanical  engin- 
eering from  McGill  this  year,  desires  a  position  either  on  mechanical 
or  general  construction  work.  Experience  on  building  construction. 
Apply  box  99-W. 

Civil  Engineer 

Civil  engineer  a.m.e.i.c,  with  long  and  varied  experience  in  rail- 
road work,  building,  municipal  works,  desires  position.  Speaks  both 
English  and  French.    Moderate  salary.     Apply  box  106-W. 

Situations  Vacant 

Civil  Service  of  Canada 
Assistant  Superintendent  of  Forest  Products  Laboratories — $2,880 
5239.  An  Assistant  Superintendent  of  Forests  Products  Laboratories, 
Forestry  Branch,  Department  of  the  Interior,  Montreal,  Que.,  at  an 
initial  salary  of  $2,880  per  annum  which  will  be  increased  upon  recom- 
mendation for  efficient  service  at  the  rate  of  $120  per  annum,  until  a 
maximum  of  $3,360  has  been  reached. 

Engineers,  Mines  Branch  (Grade  2) — $2,100 

5241.  Two  engineers,  Mines  Branch  (Grade  2),  Department  of 
Mines,  Ottawa,  one  in  the  Division  of  Mineral  Resources,  and  one  in 
the  Division  of  Ceramics  and  Road  Materials,  at  an  initial  salary  of 
$2,100  per  annum,  which  will  be  increased  upon  recommendation  for 
efficient  service  at  the  rate  of  $120  per  annum,  until  a  maximum  of 
$2,580  has  been  reached.  This  salary  will  be  supplemented  by  what- 
ever bonus  may  be  provided  by  law. 

Engineers,  Mines  Branch  (Grade  1)— $1,680 

5242.  Engineer,  Mines  Branch  (Grade  1),  Mineral  Resources 
Division,  Department  of  Mines,  Ottawa,  at  an  initial  salary  of  $1,680 
per  annum,  which  will  be  increased  upon  recommendation  for  efficient 
service  at  the  rate  of  $120  per  annum,  until  a  maximum  of  $2,040  has 
been  reached.  This  salary  will  be  supplemented  by  whatever  bonus 
may  be  provided  by  law. 

General  Directions 

Application  forms  properly  filled  in  must  be  filed  in  the  office  of 
the  Civil  Service  Commission  not  later  than  May  10th.  Application 
forms,  with  full  details  as  to  duties  and  qualification  required,  may  be 
obtained  from  the  offices  of  the  Employment  Service  of  Canada,  from 
the  Postmasters  at  Prince  Rupert,  Vancouver,  Victoria,  Edmonton, 
Calgary,  Regina,  Winnipeg,  Quebec,  Charlottetown,  Halifax,  Frederic- 
ton  and  St.  John,  or  from  the  secretary  W.  Foran,  of  the  Civil  Service 
Commission. 

Mechanical  Kngineer 
A  firm  in  Ontario  requires  the  services  of  a  mechanical  engineer 
with  some  experience  in  mechanical  draughting  and  designing  for  a 
period  of  three  or  four  months  with  a  possibility  of  permanency.     Apply 
with  full  qualifications  to  box  34-V. 

Mechanical  Draughtsman 

An  Ontario  firm  requires  the  services  of  a  mechanical  draughtsman 
with  some  knowledge  of  Interprovincial  Boiler  Regulations.  Annlv 
box  35-V. 

Members'  Exchange 

Transit  for  Sale 

Six-inch  transit  by  Watts,  London,  fully  equipped,  rood  condition 
price  one  hundred  and  fifty  dollars  cash.     Apply  box  No.  3-L\ 

Transit  and  Level  for  Sale 

ale,  one  (  ooke  o  anadian  patern  transit,  and  <>n>-  Wye  level- 
in  goo- 1 1  ondition;  can  be  seen  at  Residenl  Engineei  'a  office,  ■!■>!  Lagau* 

chetkrr  St.,  Montreal. 


Victoria  Branch 

Hugh  Peters,  A.M.E.I.C,  Secretary. 

"On  Saturday  afternoon,  March  24th,  about  a  dozen  members 
of  the  branch  visited  the  plant  of  the  Victoria  Gas  Company  at  the 
invitation  of  F.  H.  Hewlings,  the  superintendent,  who  personally  con- 
ducted the  party  over  the  works  and  explained  the  mechanical  arrange- 
ments for  the  process  of  manufacture. 

The  coal  is  delivered  on  scows  which  are  unloaded  by  derrick, 
delivering  to  an  ingenious  travelling  buggy  which  permits  the  coal 
to  be  dumped  over  a  long  storage  area.  This  area  is  served  by  an  under- 
ground belt  conveyor  which  carries  the  coal  to  the  retort  building,  and 
transfers  it  to  a  bucket  conveyor,  which  hoists  it  to  the  top  floor  of  the 
building.  Here  it  is  fed  to  the  vertical  retorts  and  emerges  as  coke  at 
the  ground  floor  the  gas  values  having  passed  to  the  purifiers.  The 
feeding  and  discharging  of  the  retorts  is  thus  a  continuous  process. 

Those  present  were  keenly  interested  in  this  method  of  operation 
which  eliminates  all  heavy  manual  labour  and  expressed  their  apprecia- 
tion of  the  opportunity  to  inspect  this  very  modern  plant.  Mr.  Hew- 
lings was  sincerely  thanked  by  all  for  his  courtesy  and  trouble  in  arrang- 
ing so  interesting  an  inspection  of  his  plant." 

St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-Treasurer. 

"Testing  Laboratory  Results  and  their  Application  to  Practical 
Problems"  was  the  subject  of  a  paper  read  before  the  St.  John  Branch 
on  March  15th,  by  Professor  John  Stephens,  M.A.I.,  dean  of  the 
engineering  faculty  of  the  University  of  New  Brunswick.  Professor 
Stephens  did  not  go  into  the  details  relating  to  the  methods  of  testing 
and  the  making  of  standard  specifications  but  rather  discussed  some 
points  gleaned  from  his  experience  showing  the  natural  limits  in  the 
condition  of  materials,  the  practical  reasons  for  the  recognition  of  these 
limits,  and  their  importance  in  the  rational  evaluation  of  factors  of 
safety. 

Taking  soft  steel  as  a  material  for  discussion,  it  was  shown  by 
results  of  tests  that  the  method  of  manufacture,  the  composition,  the 
heat  treatment,  the  mechanical  treatment,  etc.,  all  introduce  so  many 
variable  factors  that  a  complete,  rational,  and  practical  system  of 
testing  is  still  to  be  found.  By  the  use  of  graphs  and  test  pieces,  the 
speaker  showed  the  members  how  each  of  these  factors  gave  a  variable 
result  in  the  tests.  Speaking  of  the  use  of  steel  in  moving  machines, 
Professor  Stephens  said,  —  "It  has  been  for  some  time  the  practice  to 
design  shafts  for  high  speed  machines,  such  as  turbo-generators,  on  a 
basis  of  ratio  of  resilience  to  the  maximum  value  of  the  work  stored  per 
unit  volume  in  the  material  when  in  motion  —  a  method  which  is  ex- 
cellent in  that  it  leads  to  low  stresses.  However,  anyone  familiar  with 
the  above  class  of  work  will  admit  that  a  liberal  use  of  well  designed 
flexible  couplings  is  to  be  preferred  to  any  hypothesis  about  resilience 
no  matter  how  well  it  may  be  backed  by  experimental  results". 

At  the  conclusion  of  the  paper  considerable  discussion  took  place. 
A  vote  of  thanks  to  the  speaker  was  moved  by  Geoffrey  Stead,  M.E.I. C., 
and  seconded  by  W.  J.  Johnston,  a.m.e.i.c. 

The  following  committee  was  appointed  as  a  general  committee, 
Maritime  professional  meeting  1923.  —  F.  G.  Goodspeed,  M.E.I.C, 
(chairman),  Alex.  Gray,  M.E.I.C,  G.  G.  Hare,  M.E.I.C,  C.  C.  Kirby, 
M.E.i.c,  S.  R.  Weston,  A.M.E.I.C,  W.  R.  Pearce,  m.e.i.c,  F.  P.  Vaughah. 
m.e.i.c,  G.  G.  Murdoch,  m.e.i.c,  and  D.  L.  Hutchinson. 

Montreal  Branch 

E.  A.  Ryan,  A.M.E.I.C,  Secretary-Treasurer. 

An  interesting  development  that  has  conic  as  a  result  of  the  branch's 
activities  in  regard  to  the  coal  situation  is  the  fact  that  the  recent Iv 
formed  Fuel  Investigation  Committee  has  been  requested  by  the 
Senate  and  House  of  Commons  of  Canada  to  send  a  representative  to 
Ottawa  to  give  evidence  before  these  bodies  on  the  very  important 
question  of  coal  supply  for  this  countrj  "  isevidenl  that  the  decision 
of  the  branch  to  take  prut  in  public  affairs  has  been  recognized  as  a 
worthy  one  if  we  are  to  judge  by  the  immediate  recognition  given  oui 
body  by  those  in  a  position  to  judge  ol  the  valuable  service  that  engin- 
eers are  in  a  position  to  give  on  many  important 

In  furtherence  to  the  adopted  policy  ol  the  branch  for  this  year, 
another  important  question  is  being  considered  and  that  is  "Transport- 
ation Routes  in  Canada"  concerning  which  a  paper  was  read  on  the 
19th  instant  by  Frederick  W    i  -    !■     \i  i   i.e. 
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Automatic  Telephony 

A  most  important  and  timely  lecture  was  given  on  March  15th 
by  Messrs.  C.  D.  Schnebly  and  N.  Knight.  The  former  dealt  with 
the  design  and  construction  of  automatic  telephones  and  the  latter 
made  known  the  problems  that  were  met  with  in  their  operation.  It 
is  interesting  to  note  the  history  of  the  automatic  phone  and  it  was  a 
surprise  to  many  to  learn  that  it  was  due  to  the  exigency  of  an  under- 
taker's business  that  automatic  equipment  came  into  being. 

A  glimpse  into  the  future  was  given  by  Mr.  Knight  who  predicted 
that  the  time  is  coming  when  an  operator  in  a  distant  city  will  be  able 
to  dial  direct  into  another  city  without  the  aid  of  an  intervening  oper- 
ator. What  would  happen  if  two  subscribers  each  called  the  other  at 
the  same  instant,  would  be  that  each  would  find  a  "busy  line".  Ra- 
ther, to  use  some  of  the  information  gleaned  from  Mr.  Schnebly's  paper, 
each  would  receive  a  "busy  tone",  it  appearing  that  the  present  "dash- 
dot  relay,"  which  gives  that  signal  will  be  replaced  by  apparatus  giving 
a  different  sound.  It  also  appears  that  there  is  no  limit  to  the  automa- 
tic and  that  exchanges  can  be  located  in  proximity  to  each  other.  For 
instance,  it  was  stated  that  while  Toronto  will  eventually  have  twenty- 
five  offices,  only  seven  offices  locations  will  be  required,  it  being  possible 
to  place  an  average  of  four  offices  in  each  building.  Many  numbers 
will  have  to  be  changed  under  the  new  system.  The  dial  cannot 
distinguish  between  units  and  hundreds  so  that  all  numbers  below 
1,000  will  require  cyphers  in  front.  As  an  example  27  under  the  present 
system  will  become  "0027,"  and  326  will  become  "0326." 

The  expenditure  involved  by  the  change  was  indicated  by  the  state- 
ment that  the  transfer  of  a  manual  exchange  to  an  automatic  exchange 
of  the  type  required  in  Montreal  and  Toronto  will  represent  between 
$1,000,000  and  $2,000,000  apart  from  land  and  building.  The  system 
now  being  installed  in  Montreal  and  Toronto  is  known  as  the  "step-by- 
step"  type  which  will  take  care  of  all  the  various  forms  of  service  now  in 
use.  Much  equipment  will  have  to  be  scrapped,  but  it  was  stated 
that  extensive  studies  of  the  problems  involved  showed  that  by  the 
adoption  of  the  automatic  service  economies  would  be  effected,  although 
it  would  require  some  time  before  they  will  be  felt.  "The  automatic 
service  has  come  to  stay  until  something  better  is  invented,"  said  Mr. 
Knight.  However,  it  requires  a  staff  of  highly  trained  technicians  to 
install  and  maintain  the  automatic  service,  the  maintenance  staff 
being  a  development  of  the  new  methods. 

Electrical  Construction  Work 

F.  H.  Farmer,  M.E.I.C.,  construction  superintendent  of  the  Canadian 
Westinghouse  Company  gave  a  highly  interesting  address  on  March 
the  22nd  accompanied  by  numerous  lantern  slides  in  connection  with 
"The  practice  of  engineering  in  the  field".  The  speaker  has  been  en- 
gaged for  about  twenty  years  in  this  line  of  work  and  his  reminiscences 
of  various  large  and  small  electrical  installations  proved  amusing  and 
instructive.  He  had  a  large  number  of  slides  dating  back  as  far  as  1900 
and  they  proved  very  interesting  as  a  comparison  with  work  depicted 
on  those  of  more  recent  date. 

Engineering  Features  of  the  Rubber  Industry 

On  April  5th,  W.  E.  Henthorne  of  the  Canadian  Consolidated  Rub- 
ber Company  gave  a  talk  on  the  above  subject  in  which  he  made  known 
the  relation  that  engineering  bears  to  this  most  important  industry. 
At  the  outset  Mr.  Henthorne  pointed  out  that  rubber  is  not  manufac- 
tured in  a  rubber  factory,  but  the  gum  or  crude  rubber  is  imported  from 
Ceylon,  Straits  Settlements  and  Brazil.  Articles  of  rubber  might  be 
classified  as  tires,  footwear,  coats,  druggists'  sundries,  mechanical 
goods  and  miscellaneous,  this  classification  giving  a  general  indication 
of  the  kind  of  rubber  factories  now  operating  in  Canada.  No  single 
factory  made  all  kinds  or  classes  though  a  company  operating  a  number 
of  factories  might.  Manufacturing  equipment  was  noticeably  different, 
all  such  machinery  being  special.  Little  if  any  of  it  would  be  found 
elsewhere. 

Illustrations  of  the  heavy  machinery  used  in  a  rubber  plant,  cou- 
pled with  the  details  given  by  the  speaker,  emphasized  what  a  large 
amount  of  power  is  required  for  the  operation  of  such  factories.  Great 
strides  has  been  made  in  the  improvement  of  this  machinery.  For 
instance,  the  mill,  which  was  described  as  the  backbone  of  the  plant, 
now  carried  a  safety  cross  bar  which,  if  a  little  more  than  touched, 
opened  the  clutch  circuit,  the  brake  automatically  engaged  and  the  mill 
came  to  rest  almost  instantaneouly.  "Contrast  this  with  the  old 
days,"  suggested  the  speaker,  "when  the  injured  or  another  yelled  and 
someone  made  a  dash  to  engine  or  water  wheel  and  closed  the  throttle 
or  gates.  In  the  meantime,  another  would  throw  a  bar  between  the 
gears  of  the  mill". 

Manufacture  of  certain  rubber  goods  is  complicated,  said  Mr. 
Henthorne.  Included  among  these  are  tires  and  footwear.  Calling 
for  schedule  work  there  were  Canadian  footwear  factories  making  as 
many  as  ten  thousand  pairs  of  shoes  daily,  with  the  same  number  of 
cartons  in  which  to  pack  them.  Something  like  a  hundred  kinds  and 
sizes  of  tires  would  be  made  in  a  tire  factory  of  any  size  or  capacity. 

These  would  be  principally  used  for  automobiles,  but  the  complete 
range  also  covered  those  for  bicycles  and  motor-cycles,  all  three  having 
distinct  inner  tubes. 


London  Branch 

F.  Jas.  Bridges,  A.M.E.I.C,  Secretary-Treasurer. 
E.  I.  Olmsted,  A.M.E.I.C,  Branch  News  Editor. 
Two  most  excellent  papers,  one  on  "Rural  Roads"  and  the  other 
on  "The  Mechanical  Engineer  of  To-day"  were  presented  by  Chas. 
Talbot,  A.M.E.I.C,  and  Robt.  Angus,  m.e.i.c,  respectively,  at  the  regular 
monthly  meeting  of  the  London  Branch,  held  Wednesday  evening 
March  21st.  Before  these  papers  were  presented  the  chairman,  W.  J. 
Forbes-Mitchell,  a. m.e.i.c,  put  a  motion  to  the  members  that  a  letter 
sympathy  be  sent  Madame  St.  Laurent  and  family  expressing  sympathy 
in  their  bereavement  in  the  death  of  A.  St.  Laurent,  m.e.i.c,  president 
of  The  Engineering  Institute  aj  Canada. 

Rural  Reads 

"Road  improvements  in  Middlesex  county  proceeded  at  the  rate 
of  over  $800,000  a  year  for  the  past  two  years,"  stated  Mr.  Talbot 
who  is  county  engineer  for  Middlesex,  in  the  opening  of  his  address. 
"During  1921  the  sum  of  $780,000  was  spent  for  better  highways  in  the 
county,  while  in  1922  the  expenditure  was  $880,000,  a  grand  total  of 
$1,660,000.  for  the  past  two  years. 

"In  Middlesex  county  there  are  a  2,200  miles  of  highways  outside 
of  London.  Five  hundred  units  of  this  mileage  are  supported  by  the 
county  council;  100  miles  in  Middlesex  are  provincial  highways,  which 
represent  one-eighteenth  of  the  total  provincial  highways  in  Ontario. 
That  is  to  say,  Middlesex  has  a  greater  mileage  of  highway  directly 
under  the  administration  of  the  Ontario  department  of  highways, 
which  pays  eighty  per  cent  of  the  initial  cost  and  maintenance  of  such 
roads,  than  any  other  county  in  the  province.  Some  1,600  miles  of 
roads  in  Middlesex  are  under  the  direct  control  of  township  councils 
concerned.  During  1922  the  townships  paid  $150,000;  the  county 
council  expended  $230,000  and  the  province  and  London  contributed 
another  $500,000,  toward  improved  highways  in  Middlesex  county.  In 
1907  Middlesex  county  expended  only  $106,000  on  its  road  system. 
"Government  subsidies  were  generous  and  London  was  called 
for  large  amounts.  The  province  pays  thirty  per  cent  of  the  building 
and  maintenance  costs  of  county  roads;  the  county  as  a  whole  pays 
sixty  per  cent  of  the  costs  of  the  500  odd  miles  under  the  direct  super- 
vision of  the  county  council.  The  other  forty  per  cent  is  borne  by  the 
government.  On  provincial-county  roads,  such  as  the  Sarnia  gravel 
and  the  Wyton-Thorndale-St.  Mary's  road,  the  portion  is:  government 
sixty  per  cent;  county  forty  per  cent.  Suburban  area  roads  are  paid 
for  on  the  basis  of  London  twenty  per  cent,  county  twenty  per  cent  and 
government  sixty  percent.  In  the  urban  zone  the  proportion  is  London 
thirty  per  cent;  county  thirty  per  cent  and  the  province  forty  per  cent. 
Both  the  suburban  area  and  the  urban  zone  roads  are  under  the  direction 
of  the  suburban  roads  commission  constituted  as  follows:  two  members 
are  appointed  by  the  city  and  county  councils.  These  four,  thus  ap- 
pointed, select  a  fifth.  Despite  country  people  saying  that  they  con- 
tribute more  than  they  can  stand  for  good  roads  and  similar  complaints 
from  the  cities,  I  am  convinced  that  the  Ontario  highway  laws  are 
equitable,  that  the  charges  are  fairly  equally  distributed,  and  that  on 
the  whole  we  have  what  is  probably  the  best  road  laws  on  this  continent 
and  possibly  superior  to  any  in  Europe. 

The  old  system  of  road  building  entirely  at  the  instance  of  the 
township  councils  fell  down.  Farmers  alone  would  never  and  could 
never  have  been  brought  to  contemplate  a  road-building  program  such 
as  this  province  has  under  way. 

"Ontario's  highway  problem  is  different  from  that  of  any  other 
section  of  the  continent.  Our  population  is  sparse.  Hardly  one-eighth 
of  the  provincial  area  is  developed  that  should  be.  Good  roads  is  but 
one  great  step  towards  solving  our  general  development  problem. 
Mr.  Talbot  concluded  with  a  few  remarks  regarding  the  exodus 
of  trained  young  men  from  Canada  to  the  United  States.  "They  go 
to  the  United  States"  he  pointed  out,"  taking  their  Canadian  education 
with  them,  and  it  is  the  republic  to  the  south  that  benefits  and  not 
Canada.  This  is  probably  our  most  serious  national  problem  to-day 
and  the  best  minds  of  the  Dominion  should  be  engaged  now  in  seeking 
a  solution." 

The  Mechanical  Engineer  of  To-day 

Upon  conclusion  of  Mr.  Talbot's  paper  the  chairman  called  upon 
Robt.   Angus,  M.E.,  m.e.i.c,  member  a.s.m.e.  to  present  his    paper. 

"Tapping  the  vast  reservoir  of  electricity  that  has  being  in  the 
upper  strata  of  the  earth's  atmosphere  is  a  job  that  the  Canadian 
engineer  may  shortly  be  called  upon  to  undertake,"  was  the  opinion 
of  Mr.  Angus  who  went  on  to  point  out  that  the  engineer  or  the  engin- 
eering mind  is  needed  in  politics.  "Some  have  made  the  remark  in 
criticism  that  engineers  lack  political  intuition  and  ability;  I  would 
answer  that  a  larger  dose  of  logic  and  positiveness  applied  to  politics 
would  bring  greater  advantage  to  public  affairs.  "The  engineer  is 
really  the  troubleman"  he  continued  in  another  part  of  his  paper, 
pointing  out  the  wide  sphere  of  influence  which  they  occupy.  "He  is 
appealed  to  in  all  cases  of  mechanical  trouble".  Referring  to  the  part 
an  engineer  has  to  play,  he  said:  "He  may  be  called  on  for  machinery 
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to  tunnel  mountains,  build  bridges,  harness  the  rushing  waters,  collect 
the  electricity  in  the  air  and  make  it  subservient  to  man.  In  short, 
the  engineer  is  supposed  to  be  a  magician  to  whom  all  things  are  possible. 
The  successful  engineer  is  he  who  does  not  know  when  he  is  conquered." 
In  referring  to  the  field  of  opportunities  before  the  machanical  engineer  he 
said,  "There  are  wonderful  opportunities  afforded  by  modern  industry  in 
its  research  laboratories,  which  are  open  to  picked  students  who  seek 
inspiration  from  the  work  and  example  of  a  few  really  great  teachers." 

In  closing  Mt.  Angus  read  the  Code  of  Ethics  adopted  by  the 
American  Society  of  Mechanical  Engineers. 

E.  V.  Buchanan,  m.e.i.c,  introduced  W.  P.  Near,  M.E.I.C.,  the 
newly  appointed  city  engineer  of  London.  Mr.  Near  responded  with  a 
few  words  in  which  he  stated  that  he  had  always  been  actively  connected 
with  The  Institute  and  that  he  had  served  as  chairman  and  also  on  the 
executive  of  the  Niagara  Peninsula  branch. 

The  chairman  then  drew  the  attention  of  the  members  to  the 
apparent  uneasiness  of  J.  R.  Rostron,  a.m.e.i.c,  chairman  of  the 
entertaining  committee.  This  he  explained  was  due  to  Mr.  Rostron's 
fear  that  the  excellent  lunch  which  he  had  prepared  might  spoil  if  not 
attacked  soon.  The  members  therefore  immediately  proceeded  to  the 
dining  room  where  a  very  sociable  hour  was  spent. 

Special  Meeting 

In  order  that  Fraser  S.  Keith,  m.e.i.c,  secretary  of  The  Institute, 
might  meet  the  members  of  the  London  branch,  a  special  meeting  was 
called  for  Friday  evening,  April  6th.  Preceding  the  general  meeting, 
the  executive  of  the  London  branch  had  Mr.  Keith  as  guest  to  a  dinner 
at  the  Tecumseh  House.  Here  several  matters  of  prime  importance 
to  the  branch  were  discussed  and  the  advice  of  Mr.  Keith  was  sought 
on  these  matters. 

The  executive  then  conducted  Mr.  Keith  to  the  board  room  of  the 
Public  Utilities  Commission.  Before  calling  upon  Mr.  Keith,  W.  J. 
Forbes-Mitchell,  a.m.e.i.c,  chairman,  introduced  several  matters 
for  consideration.  He  announced  that  Professor  H.  C.  Boyden,  B.S.,  C.E., 
would  give  an  illustrated  talk  on  "Recent  Developments  in  Concrete," 
on  Monday,  May  7th.  The  matter  of  the  visit  to  the  city  of  St.  Thomas 
upon  the  invitation  of  W.  C.  Miller,  a.m.e.i.c,  city  engineer  of  that 
city,  to  inspect  the  water-works  system,  was  discussed.  It  was  decided 
to  allow  Mr.  Miller  to  set  the  date  for  the  later  part  of  May,  or  the  first 
part  June.  A  proposed  trip  out  to  Western  University  to  inspect 
the  new  buildings  now  under  construction,  was  also  discussed  but  noth- 
ing definite  was  decided  upon.  The  question  of  the  advisability  of 
the  purchase  of  a  moving  picture  machine  but  as  it  developed  during 
the  discussion  that  there  were  several  machines  in  the  city  which  could 
be  borrowed  at  almost  any  time  for  the  mere  asking,  it  was  decided  to 
take  no  action. 

Three  new  members  of  the  branch  were  called  upon  by  the  chair- 
man to  say  a  few  words.  These  members  were  W.  R.  Garrett,  a.m.e.i.c, 
of  the  city  engineer's  staff,  recently  admitted  to  The  Institute,  A.  G. 
MacLachlan,  s.e.i.c,  recently  returned  from  Smyrna,  Turkey,  and 
now  with  the  city  engineer  of  St.  Thomas,  and  T.  A.  S.  Munford, 
a.m.e.i.c,  recently  of  Toronto  but  now  with  J.  M.  Moore,  architect,  on 
the  Western  University  buildings. 

The  chairman  then  called  upon  Mr.  Keith  to  address  the  meeting. 
As  the  local  press  had  recently  published  a  rather  twisted  announce- 
ment that  he  was  coming  to  London  to  investigate  the  resignation  of 
H.  A.  Brazier,  m.e.i.c,  past  chairman  of  the  branch,  as  city  engineer 
of  London,  Mr.  Keith  said,  "The  reports  made  it  appear  that  I  was 
coming  to  this  city  to  investigate  Mr.  Brazier's  case,  but  such  is  not  the 
case.  I  wish  to  make  it  very  clear  that  I  am  visiting  this  branch  in 
common  with  other  branches  on  my  annual  trip.  The  matter  of  the 
engineer  s  resignation  has  not  been  brought  officially  to  the  attention 
of  headquarters.  As  far  as  the  local  branch  is  concerned  the  matter 
rests  there." 

Mr.  Keith  then  spoke  on  the  history,  the  plans  and  objects  of  The 
Institute  as  a  whole.  He  outlined  the  rapid  growth  during  the  last 
decade,  when  it  grew  from  nine  branches  to  twentv-three,  and  from  a 
membership  of  2,000  to  5,300.  Although  this  showing  was  excellent 
and  would  compare  well  with  that  of  any  other  organization,  he  did  not 
think  it  was  as  great  as  might  have  been  in  view  of  what  had  been  ac- 
complished by  the  engineering  profession  during  the  war  years.  To 
elevate  the  profession  to  a  higher  standard  so  that  it  would  hold  its  own 
against  any  other  group  in  the  world,  certain  changes,  he  said,  were  made 
in  the  by-laws,  the  changes  taken  as  a  whole  would  advance  the  indi- 
vidual member  professionally,  economically  and  socially. 

Other  points  dwelt  upon  by  the  speaker  by  which  it  was  hoped 
to  elevate  the  standard  both  of  the  profession  and  the  individual  were 
classification  and  remuneration,  a  proper  code  of  ethics  rigidly  enforced 
and  strengthening  the  branches  by  making  every  member  of  The 
Institute  a  member  of  a  branch. 

Speaking  of  the  future,  Mr.  Keith  dwelt  upon  registration,  which, 
to  be  effective,  must  be  uniform  and  universal.  He  emphasized  the 
necessity  of  public  speaking  as  an  asset,  and  of  closer  contact  with  the 
universities,    lie  urged  the  branch  to  take  a  greater  part  in  the  welfare 


of  the  community  not  only  as  a  means  of  strengthening  the  branch,  but 
of  giving  the  public  a  better  appreciation  of  The  Institute. 

Mr.  Keith  was  then  thanked  by  A.  J.  Stevens,  m.e.i.c,  and  F.  M. 
Brickenden,  a.m.e.i.c,  for  his  splendid  talk  which  contained  so  many 
points  of  general  interest  to  the  branch.  The  members  then  adjourned 
to  the  dining  room  where  as  usual  the  entertaining  committee  had  pre- 
pared a  luncheon  which  was  the  means  of  passing  a  most  sociable  hour. 

Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 

In  accord  with  the  suggestion  of  the  Committee  on  Policy  that 
The  Institute  co-operate  with  schools  of  engineering,  the  Moncton 
Branch  has  arranged  to  hold  two  of  its  regular  meetings  each  year  at 
Mount  Allison  University,  Sackville,  N.B.,  where  the  branch  has  thirty- 
four  Students  of  The  Institute.  The  first  of  these  meetings  was  held  on 
Wednesday  evening,  February  28th,  after  a  previous  date  had  been 
potsponed  on  account  of  trains  being  blocked  by  snow.  About  a  dozen 
members  from  Moncton  made  the  trip  and  it  was  no  one-sided  bargain. 
Mixing  with  the  students  recalled  memories  of  their  own  happy  student 
days  and  yarns  flowed  freely. 

W.  B.  MacKenzie,  m.e.i.c,  the  speaker  of  the  evening,  gave  an 
address  that  exactly  fitted  the  spirit  of  the  evening.  In  treating  of 
Halifax  and  its  harbour,  he  not  only  gave  broad  engineering  opinions 
on  the  subject  of  town  and  harbour  planning,  but  intermingled  a  fund 
of  humour  in  a  historical  sketch  that  traced  the  growth  of  Halifax  from 
the  date  of  its  foundation  down  to  the  present  day.  From  an  engin- 
eering point  of  view  he  did  not  believe  the  proper  site  had  been  selected 
for  the  city  and  docks.  He  showed  how  at  intervals  of  about  ten  years 
the  harbour  had  been  subject  to  terrific  storm  from  the  south-east, 
nearly  always  with  loss  of  shipping  and  damage  to  the  harbour  front. 
In  early  days,  too,  the  city  suffered  from  lack  of  water  as  there  was  none 
to  be  obtained  from  wells  on  the  rocky  site  of  the  town.  Both  of  these 
defects  would  have  been  avoided  had  a  site  farther  inland  been  chosen 
where  Bedford  Basin's  ten  square  miles  of  deep  water  would  have  pro- 
vided a  water  front  safe  from  storms  and  the  finest  harbour  in  the  world. 

Mr.  MacKenzie's  paper  had  a  special  interest  in  that  some  of  the 
historical  data  and  many  of  the  scientific  facts  brought  out  were  ob- 
tained by  him  first  hand  from  documents  and  plans  which  he  had  studied 
in  his  long  engineering  practice,  of  which  forty-two  years  were  spent 
with  the  Intercolonial  Railway.  Professor  McKiel,  a.m.e.i.c,  of 
Mount  Allison  University  moved  the  vote  of  thanks  to  the  speaker 
and  the  meeting  adjourned. 

J.  D.  MacBeath,  m.e.i.c,  assistant  city  engineer  of  Moncton, 
and  last  year's  chairman  of  the  Moncton  branch  on  Tuesday  April  4th, 
delivered  a  lecture  before  the  Engineering  Society  of  Mount  Allison 
University,  on  "The  Improvement  of  the  Street  Surface  of  a  Modern 
City." 

Presentation  to  Messrs.  Tapley  and  Gage 

On  the  eve  of  their  departure  for  Winnipeg  and  Montreal  respect- 
ively, F.  B.  Tapley,  m.e.i.c,  chairman  of  the  Moncton  branch,  and 
Ramsay  Gage,  m.e.i.c,  past  member  of  the  Executive,  were  the  reci- 
pients of  tokens  of  fellowship  and  goodwill  from  their  colleagues  on 
the  engineering  staff  of  the  Canadian  National  Railways.  The  pre- 
sentation was  made  by  A.  F.  Stewart,  m.e.i.c,  chief  engineer  of  the 
atlantic  region,  who  fittingly  expressed  the  regrets  of  all  at  the  parting, 
and  wished  Mr.  Gage  and  Mr.  Tapley  all  success  in  their  new  fields. 
Mr.  Tapley  was  presented  with  a  handsome  smokers  set,  and  Mr. 
Gage  received  a  cane  suitable  engraved.  In  the  evening  the  two  were 
tendered  a  complimentary  dinner  at  the  Barker  House  under  the  joint 
auspices  of  The  Engineering  Institute  and  their  business  associates  in 
the  railway,  about  sixty  of  whom  gathered  to  bid  them  farewell. 

L.  S.  Brown,  general  manager  of  the  atlantic  region,  presided. 
After  the  repast  the  chairman  eulogized  the  guests  of  honour.  They 
had  proved  their  capabilities  in  their  respective  departments  and  while 
their  departure  was  regretted,  it  was  particularly  gratifying  to  know 
that  their  removal  was  in  the  way  of  promotion.  Mr.  Tapley  is  to 
assume  the  duties  of  engineer  of  maintenance,  western  region,  and 
Mr.  Gage  is  to  be  electrical  engineer  for  the  entire  system  with  head- 
quarters at  Montreal.  Mr.  Brown  hoped  that  some  day  the  East 
would  again  need  their  services  and  that  so,  they  might  return  to 
Moncton. 

The  chairman  then  called  upon  A.  F.  Stewart,  m.e.i.c, 
chief  engineer  of  the  atlantic  region  who  made  a  most  happy  and 
witty  speech,  recalling  the  old  fact  that  the  wise  men  came  from  the 
east,  and  pointing  oul  that  this  is  as  true  now  as  then;  it  is  just  as  true 
as  that  daylight  comes  from  the  east  to  drive  out  die  dark  It  is  the 
good  of  the  east  that  leavens  the  west.  Now  .ill  civilization  north  and 
west  of  the  St.  Lawrence  i  ame  from  the  east.  Our  good  friends  in  the 
west  say  that  the  easterners  50  west  for  their  own  good,  but  this  is 
not  so;  they  go  with  the  true  missionary  zeal.     Such.  Mr.  Stewart  - 
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was  the  case  with  the  guests  of  the  evening,  they  were  going  as  mission- 
aries. I  Ic  trusted  one  day  to  see  them  back  home,  and  if  they  brought 
with  them  some  of  the  spoils  of  the  west,  they  would  be  that  much 
the  more  welcome. 

Many  speakers  followed.  W.  U.  Appleton,  general  superintendent 
of  the  atlantic  region,  showed  proper  pride  in  the  lines  under  his 
jurisdiction  when  he  expressed  the  hope  that  Mr.  Tapley  would  bring 
the  road  bed  on  western  lines  up  to  eastern  standard. 

Owen  Cameron,  general  freight  claims  agent,  who  has  the  ho- 
nour of  fifty  years  service  on  the  government  railways  indulged  in  plea- 
sant reminiscences,  recalling  the  fact  that  when  he  joined  the  present 
National  railways  there  were  but  253  miles  in  existence.  In  his  long 
experience  his  relations  with  none  had  been  pleasanter  than  with  the 
departing  guests,  whom  he  wished  God-speed,  length  of  days,  and  an 
early  return  to  their  friends  of  Moncton. 

Expressions  of  regret  were  also  voiced  by  many  others,  F.  O. 
Condon,  M.E.I.C.,  who  succeeds  Mr.  Tapley,  E.  G.  Evans,  M.E.I.C, 
district  engineer,  and  G.  C.  Torrens,  a.m.e.i.c,  division  engineer, 
representing  the  engineers  present. 

Mr.  Tapley  replied.  There  was  no  man  with  red  blood  in  his 
veins  he  said,  who  would  not  be  moved  at  the  reception  given.  If  it 
were  a  matter  of  inclination  both  would  have  preferred  to  remain  in 
Moncton.  Duty  was  duty  however  to  like  soldiers,  when  the  call  came  it 
was  theirs  to  obey.  He  thanked  all  his  friends  and  associates  who  by 
their  unfailing  courtesy  and  splendid  spirit  of  co-operation  has  helped 
to  make  his  sojourn  in  Moncton  one  of  the  happiest  periods  of  his  life. 
Mr.  Gage  spoke  in  like  vein.  He  would  ever  cherish  the  hospitality 
and  friendly  spirit  shown  him  by  Monctonians. 

The  guest  present  joined  hands  around  the  table  and  sang  Auld 
Lang  Syne,  and  the  dinner  was  brought  to  an  end  with  the  National 
Anthem. 

Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C,  Secretary-Treasurer. 
On  Friday  night,  6th  April  1923,  there  was  a  meeting  at  the  West- 
inghouse  Auditorium  which  has  become  an  annual  affair.  The  meeting 
was  a  joint  one  with  the  Toronto  branch  of  the  A.I.E.E.  and  a  large 
number  came  over  by  motors  and  a  special  motor  bus.  A  spendid 
address  was  given  by  Stephen  Q.  Hayes,  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  Pittsburgh,  Pa.,  illustrated  with  lantern 
slides  and  moving  pictures,  describing  especially  the  remarkable  elec- 
trical power  developments  in  Japan.  The  speaker  lead  us  rapidly  over 
his  Pacific  wanderings  which  occupied  15  months  travel  in  Australia, 
China  and  Japan,  covering  about  50,000  miles.  In  Australia  there  are 
5.9  miles  of  electric  railways  per  1000  people,  while  Canada  has  5.3 
miles  per  1000.  The  gauge  of  Australian  railways  varies  all  the  way 
from  3  ft. -6  inches  to  5  ft.  SlA  inches.  The  union  station  in  Melbourne 
is  said  to  handle  the  largest  traffic  in  the  world.  There  is  a  six  car 
electric  train  out  of  this  station  every  ten  minutes  in  quiet  periods  and 
every  five  minutes  in  the  rush  hours.  They  use  1500  V.  direct  current 
with  catenary  overhead  construction  and  25  cycle  converters.  In  the 
substations  they  use  1500  k.w.  converters  with  22,000  V.  circuit  breakers 
and  transformers  in  compartments  which  are  locked  when  in  operation. 
In  the  power  house  are  5  units  of  12,500  k.w.  capacity  stepping  to 
122,000  volts.  The  rain-fall  in  Australia  is  deficient  so  that  they 
depend  chiefly  on  coal.  There  is  a  vein  of  coal  at  Morwell  200  feet 
deep  under  70  ft.  of  earth,  which  is  mined  by  simply  digging  it  out. 
The  coal  is  called  brown  coal,  which  has  40%  of  the  heating  value  of 
American  coal  but  costs  only  45  cents  per  ton  at  the  mine. 

Japan 

Going  on  to  Japan,  the  speaker  showed  a  picture  of  the  famous 
bronze  statue  of  Budda  which  was  cast  in  the  year  1225.  It  is  hollow 
and  of  immense  size  cast  in  sections  and  reaches  a  height  of  about 
75  ft.  Visitors  can  go  up  on  the  inside  and  look  out  of  the  eyes.  Japan, 
according  to  the  speaker,  is  better  electrified  than  any  other  country 
in  the  world.  All  villages  have  electric  lights  and  if  not  on  the  main 
power  lines  have  their  own  little  power  plants. 

"Japan  has  enormously  developed  her  electric  power,"  said  the 
speaker,  "and  now  all  the  homes  even  in  the  little  villages  have  lighting 
and  all  factories  and  mills  are  run  by  electricity.  However,  the  country 
has  not  as  yet  developed  sufficient  power  to  use  any  for  domestic 
purposes  of  cooking  and  heating.  All  companies  are  privately-owned 
and  are  run  on  a  paying  basis  from  the  start.  This  for  the  reason 
that  not  only  has  the  government  of  Japan  refused  to  take  over  the 
companies,  but  instead  sees  that  the  companies  operating  have  no 
competition.  The  companies,  however,  must  give  good  service  and 
make  only  reasonable  charges  or  else  they  are  severely  checked  up 
by  the  government.  The  charges  are  mostly  on  a  flat  rate  for  small 
domestic  consumers,  but  for  large  consumers  and  industrial  plants 
so  much  per  kilowatt  hour.  Japan  is  now  building  practically  all  elec- 
trical equipment  of  a  small  nature,  but  the  larger  transformers  and 
motors   are   being   supplied   by   America." 


Tokyo  is  remarkable  for  not  having  any  rock  beneath  it  for  1000 
feet.  Buildings  are  supported  on  piles  with  cement  capping  to  dis- 
tribute the  pressure.  A  large  steel  office  building  sunk  18  inches  during 
construction  and  a  large  substation  has  sunk  3  ft.  in  ten  years. 

The  speaker,  in  discussing  the  railways  of  Japan,  pointed  out 
that  in  Tokyo  all  railway  entrances  to  the  city  are  elevated  and  no 
level  crossings  are  therefore  to  be  seen.  Terminal  facilities  are  the 
finest  in  the  world  and  a  twelve  minute  service  is  given  between  Tokyo 
and  Yokohama.  Almost  all  railways  serving  these  two  large  centers 
are  electrified.  The  standard  railway  gauge  in  Japan  is  3  ft.  6  inches. 
90%  of  the  power  is  hydraulic.  There  is  an  available  capacity  of 
7,500,000  k.w.     Tokyo  has  the  largest  outdoor  substation  in  the  world. 

Following  the  lantern  slides  a  moving  picture  of  various  scenes 
in  Japan  was  shown  and  proved  exceptionally  interesting.  Not  only 
the  principal  rivers  and  many  of  the  natural  beauty  spots  of  the  country 
were  shown,  but  also  the  customs  and  industrial  life  of  the  people. 

Following  the  address  a  number  of  questions  were  asked,  in  answer 
to  which  Mr.  Hayes  stated  that  electric  power  in  Tokyo  sold  for  eight  to 
nine  cents  per  k.w.  hour  for  lighting,  while  industrial  rates  were  two  to 
three  cents.  Distribution  is  made  at  3500  V.  which  is  high  voltage 
as  in  England  anything  above  this  being  extra  high. 

The  longest  transmission  system  is  about  187  miles,  from  Osaka, 
and  154,000  volts  is  the  standard  line  voltage.  The  Tokyo  system  is 
at  50  cycles,  while  Osaka  uses  60  cycle.  Generators  are  built  for  250 
or  300  r.p.m.  so  as  to  be  used  on  either  system  and  by  means  of  special 
interconnected  star  winding  the  voltage  is  maintained  constant  at 
either  speed. 

Japan  has  plenty  of  copper  and  zinc  mines  but  no  iron.  They 
however,  control  iron  mines  in  China  from  which  electric  steel  is  made. 
All  small  motors  and  distribution  transformers  are  now  made  in  Japan, 
and  the  General  Electric  Company  has  a  lamp  factory  there. 

The  meeting  closed  with  a  hearty  vote  of  thanks  to  the  speaker, 
after  which  refreshments  were  served  through  the  generosity  of  the 
Canadian  Westinghouse  Company.  The  meeting  was  presided  over 
by  F.  W.  Paulin,  M.E.I.C,  assisted  by  S.  E.  M.  Henderson  of  the 
A.I.E.E.,  Toronto  Branch. 

Calgary  Branch 

/.  A.  Spreckley,  A.M.E.I.C,  Secretary. 
A  regular  meeting  of  the  branch  was  held  on  March  26th,  1923,  in 
the  Calgary  Board  of  Trade  rooms.  The  principal  speaker  of  the  eve- 
ning was  W.  J.  Gale,  a.m.e.i.c,  who  gave  a  very  interesting  lecture  on 
Street  Railway  Construction.  This  paper  embraced  a  short  history 
of  street  railway  development  up  to  the  present  and  described  methods 
now  in  use  which  are  essential  factors  to  the  efficient  and  economical 
operation  of  a  modern  street  railway  system. 

The  Evolution  of  the  Street  Railway. 

To  the  average  person  street  railways  were  often  regarded  as  being 
like  Topsy,  they  simply  "growed",  but  the  growth  has  been  the  result 
of  experimentation  and  careful  calculation  with  knowledge  gleaned 
from  past  mistakes. 

The  first  street  railways  were  started  in  the  United  States  in 
1832  between  New  York  and  Haarlem,  91  years  ago.  They  proved 
unpopular,  and  for  a  time  were  suppressed,  but  were  revived  by  a  French 
engineer  in  1852,  who  devised  a  new  type  of  rail  and  flanges  on  the  wheels. 
Rapid  progress  has  been  made  since  in  and  about  New  York,  and  much 
of  the  rapid  growth  of  that  city  is  largely  due  to  the  street  railways. 

Gradually,  new  systems  of  rails  and  wheels  were  evolved,  which 
made  the  system  usable  in  various  parts  of  the  civilized  world.  Street 
cars  were  introduced  into  England  in  1857,  when  the  same  system  was 
adopted  as  was  being  used  in  Philadelphia.  This  was  started  in  London 
and  a  few  of  the  provincial  towns,  but  was  largely  removed  later  and 
changes  made  in  later  construction.  Constantinople  and  Paris  took 
on  construction  for  street  railways  about  the  same  time  using  their  own 
conceptions  of  rails  and  ties. 

In  1899,  a  very  great  impetus  was  given  to  street  car  construction 
in  Great  Britain,  and  one  of  the  largest  companies  of  Europe  was  formed 
and  the  lines  were  electrically  run.  Between  1899  and  1911,  64  car- 
lines  were  either  converted  to  electric  traction  or  freshly  constructed. 

The  first  point  that  an  engineer  must  consider  is  the  drainage  of 
the  surface  water  which  may  collect  on  the  lines,  and  it  is  most  import- 
ant to  drain  the  water  from  the  switches.  Before  putting  in  concrete, 
the  bottom  of  the  excavation  should  be  either  strengthened  by  being 
pitched  or  covered  with  ashes,  watered  and  rolled,  which  is  recommended 
because  it  helps  to  keep  the  water  from  accumulating. 

Most  of  the  car  lines  constructed  in  Great  Britain  from  about 
1899  and  the  subsequent  10  years  were  bonded  with  what  was  known  as 
the  Chicago  Bonds.  These  were  of  solid  copper  or  stranded  copper 
wire  with  solid  forged  heads  and  of  98  per  cent  conductivity.  These 
were  fastened  to  rails  with  steel  pins,  holes  in  the  rails  being  punched 
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for  their  reception.  About  1908  brased  bonds  came  into  use,  but  were 
not  generally  adopted.  One  can  readily  see  that  if  the  rails  are  not 
absolutely  rigid  this  type  of  bonding  would  eventually  be  ineffective. 
Arc  welding  is  now  considered  to  be  the  best  type  and  is  being  generally 
adopted  on  all  new  construction  and  as  in  Calgary  this  system  is  gra- 
dually replacing  the  old  form  of  bonds. 

Joints  were  of  various  types,  the  general  form  being  either  4-hole 
or  6-hole  fish  plates  for  a  standard  length  of  girder  rail  45'.0",  the  plates 
being  made  out  of  Bessemer  steel  tensile  strength  of  40-45  tons  per 
square  inch.  In  many  cases  sole  plates  fastened  under  the  joints  were 
inserted  2'6"  long  and  10"  wide,  also  bedded  in  concrete.  These  are 
very  efficacious  but  materially  add  to  the  cost  of  construction. 
The  Diskkerr  joint  was  used  on  Yorkshire  car  lines.  It  consisted  of 
two  rails  which  were  half  spliced,  i.e.  one  rail  carried  the  lip  of  rail  and 
the  other  the  table  clamped  together  by  means  of  the  fish  plate.  This 
type  of  joint  was  also  expensive. 

Thermit  jointing  was  used  for  about  the  first  time  in  Britain  on 
the  South  Shields  and  Jarrow  car  lines  in  1904,  and  consisted  of  welding 
the  webs  and  lower  flange  of  the  rails  together,  thereby  doing  away  with 
the  fish  plates  and  bolts.  The  idea  emanated  from  Germany  and  the 
patent  was  the  property  of  a  Professor  of  Munich.  The  method  con- 
sisted of  cramping  the  two  rails  together  to  an  infinitesimal  joint  and 
after  heating  tails  with  blow  torches,  making  a  clay  mould  and  pouring 
into  same  a  mixture  which  was  delivered  in  sealed  bags  each  sufficient 
for  only  one  joint.  This  mixture  when  ignited  would  generate  heat 
over  3,000  degrees  Farenheit  in  less  than  15  seconds.  When  the 
mould  was  removed  about  one  quarter  of  an  hour  later  it  would  dis- 
close a  red  hot  mass  of  metal  around  flange  and  web.  This  was  imme- 
diately hammered  into  a  more  compact  form  and  the  joint  was  allowed 
to  cool  off.  In  Jarrow  the  success  of  this  form  of  joint  was  assured,  but 
at  the  Croydon  car  lines  which  were  by  no  means  so  level  and  had  many 
heavy  grades  314  of  the  joints  were  failures,  the  rails  broke  on  the  grades 
but  never  at  the  joints.  The  fracture  usually  occurred  at  2.1  ft.  from 
the  centre  of  joint  probably  owing  to  the  severe  heat,  applied  at  joint 
controling  the  steel,  and  throwing  acute  torsion  into  the  fibres  at  about 
34"  away.  The  rails  being  cold  8'  away.  This  thermit  mixture 
is  the  same  mixture  which  the  Germans  delivered  to  us  in  the  Great 
War  contained  in  their  aerial  bombs. 

A  discussion  on  street  railways  followed  Mr.  Gales  paper  and  short 
addresses  were  given  by  Messrs  R.  A.  Brown  R.P.E.,  I.  P.  MacNab, 
m.e.i.c,  and  A.  S.  Chapman,  a.m.e.i.c.  These  engineers  pointed  out 
some  of  the  advantages  of  a  lighter  form  of  street  car  and  discussed 
the  type  most  suitable  for  Calgary  and  mentioned  the  result  of  tests 
on  steel  rails  of  various  weights  relative  to  their  most  efficient  use  under 
the  conditions  met  with  in  the  area. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Associate  E.I.C.,  Secretary-Treasurer. 
"Wood  and  its  Possibilities"  formed  the  subject  for  a  highly 
interesting  address  given  by  W.  Kynoch,  B.Sc,  f.e.,  f.r.s.a.,  at  a 
meeting  of  the  Ottawa  Branch,  at  the  Victoria  Memorial  Museum  on 
the  evening  of  March  15th.  Mr.  Kynoch,  who  is  a  graduate  of  Toronto 
University  and  a  Fellow  of  the  Roya!  Society  of  Arts,  has  been  connected 
with  the  Forests  Products'  Laboratory  of  Canada  for  nine  years.  Prior 
to  his  appointment  as  superintendent  of  the  laboratory,  Mr.  Kynoch 
was  in  charge  of  the  division  of  wood  preservation  and  more  recently 
of  research  work  in  the  division  of  timber  physics.  The  lecture  was 
illustrated  by  slides  and  also  a  moving  picture  of  the  manufacture, 
from  start  to  finish,  of  a  piano.  O.  S.  Finnie,  m.e.i.c,  chairman  of  the 
local  branch,  was  in  the  chair.     There  was  a  very  good  attendance. 

Wood  and  its  Possibilities 

Mr.  Kynoch,  in  opening,  touched  on  the  early  use  of  woods  by 
'  man.  The  form  of  the  lecture  involved  a  certain  amount  of  technical 
data,  but  nevertheless  a  story,  essentially  romantic,  resulted  from 
Mr.  Kynoch 's  relation  of  the  early  uses  of  wood  and  how  man  gradually 
evolved  new  schemes  and  ideas  until  in  the  present  time,  wood  had  a 
multitude  of  uses  and  scientists  were  only  just  beginning  to  learn  that 
it  had  thousands  of  uses  which  were  not  yet  discovered. 

Another  important  branch  of  the  work  done  by  Mr.  Kynoch  *s 
department  was  the  identification  of  woods.  He  explained  that  woods 
differed  greatly  in  their  internal  structure  and  that  microscopic  examin- 
ation had  rendered  the  identification  of  even  the  smallest  piece  possible 
by  methods  used  in  his  laboratories.  He  told  the  audience  that  the 
laboratory  had  written  to  Lord  Carnavon,  discoverer  of  King  Tutank- 
hamen's tomb,  to  ask  him  if  he  wanted  any  of  the  chips  of  wood  found 
in  the  tomb  identified.  They  had  not  yet  received  an  answer  but  hoped 
that  the  laboratory  would  have  the  honour.  He  stated  that  by  the  aid 
of  an  exhaustive  filing  system  the  Canada  laboratory  was  one  of  the 
finest  in  the  world  in  regard  to  the  identification  of  woods. 

The  depletion  of  the  forest  resources,  Mr.  Kynoch  regretted  but 
said  that  Canadians  should  not  be  unduly  exercised  over  the  fact 
because  the  cure  was  easy  to  apply.     Scientific  reforestation,  he  said, 


would  soon,  if  properly  applied,  together  with  government  supervision 
of  areas  likely  to  be  depleted,  result  in  improved  conditions. 

The  opportunity  for  research  in  wood  of  all  kinds  was  great, 
said  Mr.  Kynoch,  and  the  field  was  growing  as  new  possibilities  opened 
up  before  the  investigators.  As  the  industrial  uses  of  wood  multiplied, 
so  would  multiply  the  need  of  research. 

The  functions  of  the  forest  laboratories  of  Canada  he  described 
with  the  aid  of  slides.  Among  the  work  done  there  was  the  testing  of 
woods  as  regards  strength;  impregnating  of  woods  for  preservation; 
ascertaining  new  commercial  uses  for  woods;  and  chemical  research 
in  regard  to  woods. 

Radio 

A  popular  lecture  on  radio  given  by  Commander  C.  P.  Edwards, 
a.m.e.i.c,  director  of  the  Radio  branch  of  the  Department  of  Marine 
and  Fisheries,  at  the  Victoria  Museum  on  the  evening  of  March  20th 
was  attended  by  more  than  1,000.  Practically  half  of  that  number  were 
radio  fans  of  the  younger  generation,  and  the  speaker  directed  his  lecture 
in  simple  language  which  was  understood  by  all.  He  described  the 
principle  of  wireless  telegraphy  and  the  manner  in  which  it  was  deve- 
loped into  telephony. 

Wireless  telephony  existed  many  years  ago,  he  pointed  out,  but 
broadcasting  was  not  developed  until  recently  because  of  faulty  trans- 
mitting equipment.  There  was  a  very  close  resemblance  between 
wireless  telegraphy  and  telephony.  He  explained  that  ether  waves 
travelled  at  the  rate  of  186,000  miles  a  second.  Several  demonstrations 
were  given  with  apparatus  showing  the  action  of  the  voice  on  ether 
when  transmitted  through  the  microphone,  and  also  the  sounds  when 
received  through  an  amplifier. 

Commander  Edwards  said  that  there  was  room  for  much  improve- 
ment toward  perfecting  the  amplifiers  so  that  the  sound  waves  would 
sound  more  clearly  and  natural.  Slides  of  various  broadcasting  equip- 
ment and  stations  were  shown  on  the  screen.  The  speaker  explained 
their  working  and  showed  that  it  was  not  an  easy  matter  to  run  a  broad- 
casting station.  There  were  also  many  problems  connected  with 
broadcasting.  In  explaining  the  transmitting  of  sound  waves  through 
ether  the  lecturer  said  that  this  transmission  was  the  forerunner  of 
talking  moving  pictures.  He  predicted  that  such  an  invention  would 
be  perfected  in  the  near  future. 

At  the  conclusion  of  the  address  several  musical  selections  were 
received  on  a  magnavox  receiving  set  from  station  "O.A."  the  Naval 
Department  broadcasting  station.  A  film  "The  Audion,"  showed  the 
actual  working  of  radio  by  means  of  animated  drawings.  The  film 
"Radio"  screened  a  broadcasting  station  in  operation.  The  other  film 
was  "Wizardy  of  Wireless."  The  lecture  was  the  annual  popular  one 
of  the  Ottawa  branch,  and  was  thoroughly  enjoyed  by  the  large  crowd. 
Commander  Edwards  demonstrated  a  vast  knowledge  of  radio  and  made 
his  lecture  very  entertaining  with  his  humorous  remarks.  The  chair- 
man was  O.  S.  Finnie,  m.e.i.c 

Joseph  Keele's  visit  to  Egypt 

The  wonders  of  engineering  in  Egypt,  both  ancient  and  modern 
were  admirably  demonstrated  to  the  members  of  the  Ottawa  branch 
at  their  luncheon  on  April  5th  in  the  palm  roam  of  the  Chateau  Laurier 
by  Joseph  Keele,  b.So.,  m.a.,  of  the  Mines  branch  of  the  Dominion 
government.  By  means  of  excellent  lantern  slides  the  speaker  was  able 
the  more  clearly  to  illustrate  his  points  and,  incidentally,  an  excellent 
form  of  travelogue  was  provided  also. 

The  speaker  had  the  additional  advantages  of  having  recently 
returned  from  a  tour  of  the  valley  of  the  Nile  River  as  far  as  the  great 
Assouan  dam  which  latter  has  revolutionized  social  and  economic 
conditions  in  Egypt,  and  as  to  which  he  was  loud  in  praise  of  the  enter- 
prise and  engineering  achievement  in  the  matter  of  its  construction. 
The  slides  he  displayed  gave  an  admirable  indication  of  the  immensity 
of  the  achievement.  As  examples  of  ancient  engineering  the  speaker 
illustrated  by  means  of  slides  of  ancient  arches  and  other  forms  of  ar- 
chitecture the  remarkable  engineering  feats  of  the  ancients  and  pointed 
in  demonstration  of  this  to  the  fact  that,  although  many  of  the  structures 
had  been  in  existence  for  many  centuries,  there  was  no  sign  of  cracking, 
an  indication  of  their  stability  and  the  soundness  of  judgment  in  the 
builders  in  choosing  proper  foundations. 

Mr.  Keele  described  the  contour  of  the  valley  of  the  Nile  River 
and  said  that  Egypt  was  a  country  with  rich  deposits  of  gypsum  and 
alabaster.  He  said  that  large  and  perfect  pieces  of  alabaster  would  be 
required  to  produce  the  vases  which  had  recently  been  taken  from  the 
tomb  uf  King  Tutankhamen.  There  was  no  coal  in  Egypt,  he  said, 
but  a  little  oil  had  been  discovered,  and  a  little  gold  in  Nubia.  There 
was  much  in  evidence  of  large  gold  deposits  in  the  cold  i.my 

years  ago,  he  said.  Copper  and  turquoise  were  to  be  found  in  Sinai. 
Limestone  rock  and  shale  formed  the  valley  of  the  Nile.  Examining 
some  of  the  ruins,  Mr.  Keele  said  he  had  been  surprised  to  find,  some- 
times 75  feet  deep,  layer  upon  layer  of  potteryv  Pottery  was 
the  mainstay,  he  claimed,  f<>r  the  determination  ol  agi .  and  he  declared 
that  some  of  these  deposits  might  date  back  50,000  years  or  so.     To 
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him  the  famous  Sphinx,  whose  origin  has  puzzled  the  ages,  appeared  to 
be  carved  out  of  the  bedrock.  Dealing  with  the  Assouan  Dam  the 
speaker  said  it  had  practically  eliminated  the  danger  of  famine  in 
Egypt  so  far  as  the  water  supply  was  concerned. 

Turquoise  glaze,  he  said,  was  the  only  contribution  Egypt  had  made 
to  ceramics,  but  it  was  an  important  contribution,  he  claimed.  Quoting 
from  a  letter  by  an  ancient  queen  claiming  certain  obelisks  had  been  made 
and  erected  within  seven  months,  the  speaker  caused  laughter  by  his  em- 
phatic declaration  that  he  did  not  believe  it.  He  did  not  profess  to 
know  the  secret  of  the  lighting  of  the  inside  of  some  of  the  ancient 
temples  whose  ruins  showed  evidences  of  intricate  carvings  and  sculpture. 
Some  of  the  designs  on  the  stucco  walls,  too,  were  still  intact,  he  said, 
after  many  centuries.  He  commented  that  cities  had  been  buried  and 
little  traces  left,  but  very  fine  monuments  remained.  He  showed  slides 
to  demonstrate  the  serenity  and  dignity  which  the  ancient  sculptors 
attributed  to  their  statues. 

The  address  was  listened  to  with  keen  attention  by  the  large 
company  of  engineers  present.  O.  S.  Finnie,  m.e.i.c,  chairman  of  the 
branch,  was  in  the  chair  and  among  those  attending,  many  of  whom 
were  seated  at  the  head  table,  were  Admiral  Sir  Charles  Kingsmill,  Hon. 
Senator  Bostock,  A.  H.  Harkness,  m.e.i.c,  Toronto,  G.  J.  Desbarats, 
m.e.i.c,  Major  D.  L.  McKeand,  a.e.s.c,  R.  B.  de  Corriveau,  m.e.i.c, 
John  McLeish,  m.e.i.c,  George  Mountain,  m.e.i.c,  C.  A.  Bowman, 
Noulan  Cauchon,  a. m.e.i.c,  A.  F.  Macallum,  m.e.i.c,  Thomas  Shanks, 
m.e.i.c,  G.  B.  Dodge,  m.e.i.c,  Commander  C.  P.  Edwards,  a.m.e.i.c., 
o.b.e.,  N.  G.  Ogilvie,  m.e.i.c,  K.  M.  Cameron,  M.E.I.C,  and  others. 

Announcement  was  made  by  the  president  of  the  election  of  the 
following  members  of  The  Institute:  Dr.  Charles  Camsell,  John  McLeish. 
A.  M.  Narraway  and  W.  C.  Way.  The  following  had  also  been  elected 
associate  members:  J.  W.  Anderson,  H.  Etches,  E.  H.  Finlayson,  J.  A. 
Henderson,  R.  D.  MacDonald,  Jas.  Alex.  Wilson,  Col.  A.  F.  Duguid. 

The  president  also  announced  the  appointment  of  the  following  as 
chairmen  of  the  committees  named:  Committee  on  proceedings,  A.  B. 
Lambe,  a.m.e.i.c,  sub-committee  on  publicity,  F.  V.  Seibert,  m.e.i.c, 
committee  on  membership,  J.  L.  Rannie,  m.e.i.c,  advertising,  C.  McL. 
Pitts,  a.m.e.i.c,  rooms  and  library,  L.  H.  Cole,  m.e.i.c,  branch 
librarian,  M.  F.  Cochrane,  a.m.e.i.c,  reception  committee  and  branch 
by-laws,  K.  M.  Cameron  m.e.i.c,  representative  on  nominating  com- 
mittee, G.  G.  Gale,  m.e.i.c,  general  committee  for  full  meeting, 
January  1924,  C.  P.  Edwards,  a.m.e.i.c 

Chairman  O.  S.  Finnie,  m.e.i.c,  took  the  opportunity,  as  the  first  he 
had  had,  he  said,  to  thank  the  members  for  electing  him  to  the  presi- 
dency during  his  absence  in  the  west,  and  he  appealed  for  the  same  co- 
operation from  the  members  as  had  been  accorded  to  his  predecessors. 
He  introduced  the  speaker  for  the  day  as  an  expert  in  ceramics  which 
was  his  specialty. 

Quebec  Branch 

Hector  Cimon,  A.M.E.I.C,  Secretary-Treasurer. 

Although  no  news  of  the  activities  of  this  branch  have  been  given 
in  The  Journal  for  some  time  past,  meetings  were  held  regularly  at 
which  very  interesting  addresses  and  papers  were  presented  as  will  be 
noted  in  the  following  brief  report. 

Recent  Advances  in  Water-Wheels  Designs. 

This  was  the  subject  of  an  illustrated  lecture  delivered  at  the 
Chateau  Frontenac,  on  Monday  evening,  January  19th,  by  Julian 
C.  Smith,  m.e.i.c,  vice-president  and  general  manager  of  the  Shawinigan 
Water  and  Power  Company,  of  Montreal. 

Mr.  Smith  traced  the  gradual  development  of  the  design  of  water 
wheels  from  the  earliest  horizontal  type  to  the  modern  high  speed 
vertical  wheels  of  which  the  propeller  type  is  the  latest  word  in  water- 
wheel  design  and  was  described  at  length  by  the  lecturer.  The  electric 
steam  boiler  and  the  generating  and  transmission  system  of  the  Sha- 
winigan Company  were  also  briefly  described. 

At  the  close  of  the  lecture,  a  vote  of  thanks  to  the  eminent  lecturer 
was  proposed  by  J.  E.  Gibault,  a.m.e.i.c,  and  heartily  carried,  after 
which  A.  R.  Decary,  m.e.i.c,  who  had  presided  over  the  meeting, 
added  a  few  words  saying  how  the  Quebec  members  had  been  pleased  to 
meet  Mr.  Smith  and  would  enjoy  hearing  him  again. 

The  Future  of  Engineering  Profession. 

Fraser  S.  Keith,  m.e.i.c,  general  secreatry,  was  the  speaker  at  the 
monthly  luncheon-meeting,  held  at  the  Chateau  Frontenac,  on  Monday 
February  12th.;  he  reviewed  the  history  of  the  profession,  and  showed 
the  importance  of  engineering  work,  depicting  engineers  as  world 
builders. 

He  then  dealt  with  the  efforts  made  by  The  Institute  for  improving 
the  status  of  the  engineer  in  this  country  and  gave  some  practical 
suggestions  as  to  what  the  individual  and  the  branches  should  do  for 
the  profession's  welfare. 


After  Mr.  Keith  had  concluded  his  address,  S.  L.  de  Carteret, 
a.m.e.i.c,  proposed  a  vote  of  thanks  which  was  given  amidst  cheers 
and  E.  A.  Evans,  m.e.i.c,  at  the  request  of  chairman  A.  R.  Decary, 
m.e.i.c,  told  some  of  his  early  experiences  in  the  practice  of  engineering, 
in  this  country,  and  added  that  the  profession  had  already  made  good 
steps  towards  proper  recognition. 

General  Meeting  for  Free  Discussion. 

Quebec  members  were  given  an  opportunity  to  discuss  various 
matters  pertaining  to  The  Institute  and  the  profession  when  a  general 
meeting  was  called  for  Monday  evening,  February  19th. 

Chairman  A.  R.  Decary,  m.e.i.c,  presided  over  that  meeting  which 
was  largely  attended  and  proved  quite  useful. 

The  Manufacture  of  Brick,  Old  and  New  Methods. 

On  Monday  evening,  February  26th,  at  the  Chateau  Frontenac, 
P.  A.  Galarneau,  general  manager  of  the  Citadel  Brick  &  Paving 
Block  Company,  of  Quebec,  delivered  a  most  instructive  address  on  the 
brick  throughout  the  ages  and  the  modern  method  of  production  at  the 
shops  of  his  firm,  at  Boischatel,  Quebec.  Not  less  than  twenty-two 
different  operations  were  necessary  to  manufacture  a  brick,  said  the 
speaker,  who  went  on  to  describe  them,  saying  that  it  took  three  tons 
of  materials  to  produce  a  thousand  bricks. 

At  the  conclusion  of  this  very  able  lecture,  J.  E.  Gibault,  a.m.e.i.c, 
briefly  expressed  the  feelings  of  the  audience  and  moved  a  vote  of  thanks 
to  the  speaker,  which  was  cordially  accorded. 

By  courtesy  of  the  president  and  directors  of  the  Citadel  Brick 
and  Paving  Block  Company,  the  Quebec  members  were  given  the  ad- 
vantage of  visiting  on  Saturday  afternoon,  March  10th,  the  important 
shops  of  that  company  which  cover  about  seven  square  acres  and 
measure  1,500  feet  in  length  and  have  a  daily  production  of  159,000 
bricks  per  ten  hours  of  labour.  Hollow  bricks  and  facade  bricks  of 
natural  rich  shades  and  colours  are  manufactured  there  and  marketted 
especially  in  the  eastern  part  of  the  province  of  Quebec  and  the  whole 
of  the  Maritime  provinces. 

The  Manufacture  of  Pulp  Wood. 

The  address  at  the  luncheon-meeting  of  March  12th.,  held  at  the 
Chateau  Frontenac,  was  given  by  S.  L.  de  Carteret,  a.m.e.i.c,  who  said 
that  pulp-wood  was  the  principal  product  used  in  the  manufacture  of 
paper.  Canada,  on  her  part,  he  said,  produced  annually  over  a  million 
tons  of  newsprint  which  represented  1,350,000  cords  of  timber.  Touch- 
ing on  the  subject  of  the  depletion  of  the  forests  by  choosing  the  best 
of  the  trees,  using  only  the  best  parts  of  them  and  wasting  the  remainder, 
the  speaker  said  that  this  condition  of  affairs  did  not  exist  at  present 
and  that  the  manufacturers  were  using  parts  of  the  trees  which  formerly 
were   wasted. 

The  transportation,  storage  and  protection  against  fire  of  pulp- 
wood  were  also  dealt  with  at  length  and,  at  the  conclusion  of  the  lecture, 
E.  A.  Evans,  m.e.i.c,  and  chairman  A.  R.  Decary,  m.e.i.c.  heartily 
thanked  the  speaker  on  behalf  of  the  Quebec  members. 

Our  Forest  Resources. 

Another  most  attractive  talk  on  forestry  was  given  by  Avila  Bedard, 
Assistant  Chief  of  the  Provincial  Forestry  Service  and  Director  of  the 
Quebec  Forestry  School,  on  Monday  evening,  March  26th.  Reviewing 
the  forest  situation  in  the  province  of  Quebec,  and  after  discussing  the 
extent  and  effects  of  the  various  destructive  agents  which  especially 
attract  the  attention  of  the  forester  and  public  men  in  charge  of  our 
natural  resources,  the  speaker  came  to  the  conclusion  that  there  were 
no  reasons  to  be  pessimistic  and  that  our  forests  were  a  capital  asset 
which  did  not  depreciate  but  returned  a  regular  income  due  to  their 
natural  growth. 

A.  G.  Sabourin,  a.m.e.i.c,  and  chairman  A.  R.  Decary,  m.e.i.c, 
both  thanked  the  lecturer,  pointing  out  that  his  address,  besides  being 
full  of  scientific  and  technical  data,  was  of  a  high  literary  value. 

Scientific  and  Industrial  Researches. 

Professor  Augustin  Frigon,  m.e.i.c,  of  the  Ecole  Polytechnique, 
Montreal,  who  was  recently  honoured  with  the  degree  of  D.Sc.  (Paris), 
was  the  distinguished  speaker  at  the  luncheon-meeting  held  at  the 
Chateau  Frontenac,  on  Monday  April  9th. 

In  his  opening  remarks,  the  speaker  said  that  the  object  of  the 
address  was  to  try  to  interest  the  engineers  in  research  work,  both  scien- 
tific and  industrial.  He  went  on  to  describe  a  few  researches  with  which 
he  had  been  connected  at  the  Laboratoire  Central  d'Electricite,  at 
Paris.  He  dwelt  especially  on  the  research  work  on  dielectric  losses 
in  power  cables  and  concluded  with  a  general  discussion  as  regards  the 
economic  value  of  researches. 

The  address  was  listened  to  with  the  greatest  interest  and,  at 
its  conclusion,  the  speaker  was  the  recipient  of  a  cordial  vote  of  thanks 
moved  by  Gabriel  Henry,  a.m.e.i.c  Chairman  A.  R.  Decary,  m.e.i.c, 
also  thanked  the  lecturer  and  congratulated  him  on  his  success  at  the 
French  Universities. 
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Peterborough  Branch 

R.  C.  Flilton,  A.M. E. I.C.,  Secretary. 

On  March  8th  an  instructive  lecture  on  "Street  Lighting,"  was 
given  by  R.  M.  Lowe,  street  lighting  engineer  for  the  Canadian  General 
Electric  Company,  Toronto.  He  prefaced  his  remarks  with  a  brief 
history  of  the  art  of  street  lighting  from  early  times,  when  candles  were 
used  to  light  the  streets  of  London  in  the  fifteenth  century  until  the 
present  day  with  its  highly  efficient  illumination.  Great  advances 
had  been  made,  he  said,  in  street  lighting  during  the  past  two  or  three 
years,  but  owing  to  the  Great  War  little  improvement  had  been  made 
in  the  years  immediately  previous  to  that  time. 

The  phenomenal  increase  in  automobile  traffic  had  been  responsible 
for  the  rapid  strides  recently  made  in  street  illumination.  Proper 
lighting  was  one  of  the  greatest  safeguards  to  the  public,  a  deterrent 
to  crime,  and  a  decided  help  to  trade.  He  divided  the  lighting  problems 
of  a  city  into  four  sections:  the  down-town  or  business  section,  the  resi- 
dential section,  the  outlying  districts  and  the  highways.  Each  section 
presented  its  own  special  problems,  which  were  covered  in  turn  by 
Mr.    Love. 

The  methods  employed  were  described  by  the  speaker  and  a  number 
of  excellent  slides  shown  which  depicted  different  designs  of  street 
lamps,  schemes  of  lighting  and  the  effects  produced  by  various  systems 
of  illumination.  This  address  proved  very  interesting  and  was  attended 
by  members  of  the  Utilities  Commission  and  the  City  Council 

Toronto  Branch 

/.  A.  Knight,  A.M.E.I.C.,  Secretary-Treasurer. 
L.  W.  Wynne-Roberts,  A.M.E.I.C,  Branch  News  Editor. 

On  account  of  his  removal  to  Montreal,  W.  A.  Duff,  M.E.I.C.,  has 
resigned  from  the  executive,  and  A.  C.  Oxley,  a.m.e.i.c,  has  been  elect- 
ed to  take  his  place  for  the  remainder  of  the  term,  one  year. 

Committee  Chairmen. 

The  chairmen  of  the  various  committees  functioning  in  the  Toronto 
Branch  have  been  appointed  as  follows: — 

Finance  Committee,  J.  M.  Oxley,  m.e.i.c.,;  Publicity  Committee 
L.  W.  Wynne-Roberts,  a.m.e.i.c;  Students  Relations  Committee, 
Professor  T.  R.  Louden,  m.e.i.c;  Attendance  Committee,  A.  G.  Dalzell, 
a.m.e.i.c;  Reception  Committee,  R.  O.  Wynne-Roberts,  M.E.I.C; 
By-Laws  Committee,  N.  D.  Wilson,  m.e.i.c 

Luncheon. 

To  do  honour  to  Walter  J.  Francis,  m.e.i.c,  president  of  The 
Engineering  Institute  of  Canada,  a  very  representative  gathering  of  the 
Toronto  Branch,  assembled  at  a  luncheon  meeting  on  Thursday,  April 
19th,  in  the  King  Edward  hotel.  More  than  150  members  were  in 
attendance  to  personally  signify  their  appreciation  of  the  president's 
services  to  the  engineering  profession.  Seated  at  the  head  table  were 
Professor  C.  R.  Young,  m.e.i.c,  chairman  of  the  Toronto  Branch, 
President  Walter  J.  Francis,  m.e.i.c,  W.  D.  Gregory  and  the  following 
members  of  The  Institute.:— Past-President  Dr.  R.  A.  Ross,  m.e.i.c 
Vice-President  Gen.  C.  H.  Mitchell,  M.E.I.C,  Past-President  C.H.  Rust, 
M.E.I.C,  Fred.  B.  Brown,  m.e.i.c,  Past-President  M.  J.  Butler,  m.ej.c, 
Lt.-Col.  A.  W.  Gray,  m.e.i.c,  m.l.a.,  Willis  Chipman,  m.e.i.c,  Ed- 
mund Wragge,  m.e.i.c,  G.  T.  Clark,  a.m.e.i.c,  J.  Wainright,  m.e.i.c 
and  J.  M.  Oxley,  m.e.i.c 

In  his  opening  remarks,  the  chairman  expressed  the  sincere  regret 
of  the  Toronto  Branch  at  the  death  of  the  late  president,  Arthur  St. 
Laurent,  and  extended  to  Mr.  Francis  the  felicitations  of  the  branch 
on  succeeding  to  a  post  of  such  high  honour. 

C.  H.  Rust,  m.e.i.c,  past-president,  1911  M.  J.  Butler, 
M.E.I.C,  past-president,  1914  and  Dr.  R.  A.  Ross,  m.e.i.c,  past- 
president  1920  who  were  called  upon  to  make  short  speeches, 
each  referred  in  eulogistic  terms  to  the  time  and  services  rendered  by- 
Mr.  FYancis  in  the  interests  of  the  profession  at  large,  and  added  their 
personal  wishes  that  he  should  be  blessed  with  health  and  strength  to 
fullfil  the  duties  of  president  of  the  E.I.C. 

President  Francis,  who  was  most  cordially  received  by  the  meeting, 
referred  to  his  personal  sorrow  at  the  demise  of  Arthur  St.  Laurent, 
who,  he  said,  had  really  reached  the  top  of  his  profession. 

He  expressed  his  pleasure  at  having  so  many  of  his  personal  friends, 
—  who  were  all  engineers,  -  present,  and  particularly  at  the  presence 
of  Edmund  Wragge,  M.E.I.C,  the  oldest  member  of  the  branch,  with 
whom  he  was  associated  in  the  early  years  of  his  life  The  president 
recalled  the  fact  that  the  Toronto  liranch  was  formed  thirty-three 
years  ago  last  month,  and  thatC.  11  Rust,  M.E.I.C,  present  to-dav,  was 
one  of  the  signatories.  He  outlined  the  growth  of  The  Institute  from 
the  statre  of  being  a  body  organized  lolely  fol  the  reading  of  technical 
papers  to  its  present   |>osition,  where  its  organization  ]><  IT  the 

research,  9tudy  and  conservation  of  the  n  il  the  Dominion. 


The  Fuel  Situation  in  Canada. 


Taking  as  the  subject  of  his  address,  "The  Fuel  Situation  in  Canada, " 
Mr.  Francis  stated  that  at  the  first  professional  meeting  of  The  Institute 
held  in  March  1918,  all  the  papers  read  were  in  connection  with  the  fuel 
situation,  and  the  conclusions  arrived  at  then  with  regard  to  fuel  supply 
hold  good  now,  but  do  not  go  far  enough.  Germany  has  been  forced 
to  use  all  low  grade  fuels,  and  Canada  has  to  do  the  same,  but  is  in 
a  better  position  in  as  much  as  it  is  only  in  the  middle  area  where  there 
is  no  coal,  and  where  the  situation  is  acute:  the  problem  being  one  of 
transportation.  According  to  Mr.  Francis  we  cannot  again  hope 
for  six  dollars  slate- free  anthracite,  nor  even  for  a  plentiful  supply  of 
the  poor  grades  with  which  we  at  present  have  to  be  content.  There 
should  be  a  thorough  stock-taking  of  our  national  resources,  and  of  the 
possible  sources  of  supply  from  foreign  countries. 

Nova  Scotia  has  deposits  of  bituminous  coal;  Saskatchewan 
immense  lignite  fields,  and  both  Alberta  and  British  Columbia  have 
bituminous,  semi-bituminous  and  anthracite  coal.  Quebec,  Ontario 
and  Manitoba  have  no  coal  deposits,  but  each  has  water  powers,  and 
Quebec  and  Ontario  have  peat  bogs  and  forests.  Nova  Scotia  bitu- 
minous coal,  said  Mr.  Francis,  is  a  potential  source  of  fuel  for  eastern 
Canada,  including  a  portion  of  Ontario.  Although  the  supply  to  Que- 
bec and  Ontario  is  limited  through  the  present  desire  of  Nova  Scotia 
producers  to  utilize  their  output  for  bunkering  purposes  at  small  cost 
and  labour,  the  extraordinary  needs  of  central  Canada  and  the  high 
prices  established  for  fuel  in  this  zone  may  bring  about  a  radical  ad- 
justment of  the  Nova  Scotia  coal  trade  to  the  advantage  of  the  central 
provinces.  Particularly,  if  existing  transport  facilities  are  improved, 
some  important  relief  may  be  expected  from  this  quarter. 

F.  L.  Wanklyn,  m.e.i.c,  Fuel  Commissioner  of  Quebec,  states  that 
Canada  uses  three  hundred  million  tons  of  coal  yearly,  one  hundred  and 
eighty  million  tons  of  which,  come  from  the  United  States  of  America,  and 
of  this  amount  five  million  tons  are  anthracite.  President  Moore  has 
said,  that  in  five  years'  time  no  coal  will  be  coming  from  the  United 
States  of  America,  the  diminishing  supplies  of  anthracite  in  the  Penn- 
sylvania fields  and  the  upheaval  in  transport  and  labour  following  the 
war,  accentuating  the  fuel  situation  to  a  very  large  degree.  The  use 
and  supply  of  Alberta  coal,  said  Mr.  Francis,  is  entirely  a  matter  of 
dollars  and  cents.  Alberta  coal  is  good  for  all  purposes,  but  of  the 
abundant  supply,  the  kind  best  able  to  compete  in  the  market  of  the 
central  provinces,  is  the  anthracite,  or  semi-anthracite.  The  bituminous 
coal  from  Alberta  with  present  prices  ruling  at  the  pit  mouth,  and 
with  transport  rates  as  they  are  now  quoted,  cannot  compete  with 
Pennsylvania  bituminous. 

Mr.  Francis  suggested  as  a  possible  method  by  which  the  transport- 
ation feature  of  the  problem  could  be  met,  the  operation  of  some  of  our 
surplus  parallel  railway  mileage  for  the  exclusive  handling  of  coal, 
as  is  done  on  some  of  the  American  railroads.  If  it  should  come  about 
that  Alberta  anthracite  or  semi-anthracite  becomes  available  to  Ontario 
and  Quebec,  it  would  compete  favourably  with  Pennsylvania  anthracite 
and  would  be  a  very  important  source  of  relief  in  the  fuel  difficulty. 

In  an  endeavour  to  relieve  the  situation,  extensive  experiments 
have  been  carried  out  by  the  Honorary  Advisory  Council,  Industrial 
Research,  in  the  bnquetting  of  the  waste  products  of  the  prairie  li- 
gnites. It  is  understood  that  the  carbonization  difficulties  which  have 
caused  a  great  deal  of  trouble  and  delay  in  bringing  about  a  successful 
utilization  of  lignite,  have  now  been  overcome.  The  problem  has  been  to 
secure  plates  of  such  quality  as  would  obviate  the  leakage  of  retorts  used 
in  the  securing  of  by-products,  but  plates  capable  of  resisting  the  high 
temperature  and  retaining  their  form  have  at  last  been  obtained.  The 
value  of  peat  was  admitted  by  Mr.  Francis  and  he  predicted  that  it 
would  yet  form  an  important  source  of  fuel  for  central  Canada. 

Mr.  Francis  pointed  out  that  with  electric  power  available  at 
$30.00  per  horsepower  year,  electric  heating  becomes  a  serious 
competitor  with  coal  at  over  $18.00  per  ton.  He  expressed  the 
opinion  that  a  very  considerable  part  would  be  played  in  the  future 
in  the  solution  of  our  heating  problems  through  the  utilization  of  electric 
current.  By  reason  of  his  position  as  consulting  engineer  to  the  Hydro- 
Klectric  Inquiry  Commission,  he  could  make  no  comment  on  the  use  of 
hydro-electric  power  in  Ontario,  further  than  to  point  out  the  obvious 
fact,  that  it  has  played  an  important  part  m  relieving  the  fuel  stringency 
during  recent   years. 

A  great  deal  of  relief  in  our  present  difficulties  may  be  experii 
through  more  careful  construction  of  buildings  to  minimize  heal  1" 
and  through  the  more  scientific  selection  ol  heating  equipment      Thus, 
the  study  of  adequate  insulation  of  walls  ol  buildings  through  th< 
of  air  spaces  and  through  proper  treatment  "i  windows  by  Btorm 
weather  stripping,  and  the  like,  may  bring  about  development 
pronounced  economic  value.    The  use  ol  two  furnaces  instead  of  one 
has  been  found  by  many  householders  to  be  ,i  source  ot  considerable 
fuel  savings,  a  small  furnace  being  employed  in  the  spring  and  autumn 
and  during  mild  weather,  while  ,i  large   furnace,  ot  perhaps  both, 
is  employed  in  seven-  weatha 
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In  conclusion  Mr.  Francis  pointed  out  that  as  engineers,  we  dealt 
with  the  whole  community  and  our  responsibilities  were  very  great, 
as,  upon  the  engineering  profession  depended  the  solution  of  the  fuel 
and  power  problems  and  we  should  seek  to  render  the  greatest  good  to 
the  greatest  member. 

Niagara  Peninsula  Branch 

R.  W.  Downie,  A.M.E.I.C,  Secretary-Treasurer. 

The  March  dinner  meeting  of  the  branch  held  at  the  Inn,  Niagara 
Falls  was  a  very  successful  function.  Hew  Martin  Scott,  M.E.I.C,  in 
charge  of  the  Peter  Lyall  Construction  Company  work  on  the  Welland 
Ship  Canal  gave  a  very  interesting  talk  on  the  Esquimalt  Dry  Dock. 
Having  been  connected  with  the  dry  dock  project  for  some  time,  the 
speaker  was  able  to  add  to  a  pleasing  delivery  an  intimate  knowledge 
of  his  subject.  It  is  expected  that  Mr.  Scott's  paper  will  be  available 
for  publication  in  The  Journal  in  the  near  future.  The  speaker  closed 
with  a  brief  description  on  the  ravages  of  marine  pests,  teredo  and 
limnoria  on  the  Pacific  Coast.  Due  to  the  presence  of  two  visiting 
engineers  from  Newfoundland,  Messrs.  McLelland  and  Patrick  and 
members  with  experience  in  Atlantic  waters  this  latter  gave  rise  to  an 
interesting  and  enlightening  discussion. 

Plans  for  the  annual  meeting  in  May  are  well  under  way.  It  is 
expected  that  the  branch  will  be  honoured  by  a  visit  from  the  President 
on  that  occasion. 

W.  P.  Near,  M.E.I.C.,  has  been  appointed  city  engineer  of  London, 
Ont.  The  Niagara  Peninsula  Branch  lose  thereby  an  active  member. 
Mr.  Near  who  had  been  city  engineer  of  St.  Catharines  for  ten  years, 
was  a  past  chairman  of  the  branch. 

The  April  dinner  meeting  was  held  at  the  Hotel  Reeta,  Welland, 
on  the  10th  instant  being  the  first  meeting  held  in  that  city.  There 
were  83  members  and  guests  present,  with  F.  S.  Lazier,  M.E.I.C,  in  the 
chair  and  the  principal  speaker  of  the  evening  was  Fraser  S.  Keith, 
M.E.I.C,  general  secretary. 

After  the  dinner,  which  was  enlivened  by  musical  numbers  from  the 
branch  song  sheet,  Mr.  Keith  reviewed  the  progress  of  The  Institute, 
remarking  on  the  large  increase  in  the  number  of  branches  in  the  last 
five  years,  and  stating  that  the  strength  of  The  Institute  is  in  the  loyalty 
of  its  branch  members.  He  further  took  up  the  following  questions 
which  affect  members  of  the  engineering  profession,  legislation,  ethics, 
university  education  and  "the  ability  to  speak  in  public."  Each 
question  was  treated  in  a  concise  and  effective  manner  and  his  address, 
interspersed  with  some  telling  anecdotes,  was  much  enjoyed. 

The  meeting  was  favoured  by  the  presence  of  two  members  of  the 
Montreal  Branch,  J.  T.  Farmer,  M.E.I.C,  and  H.  D.  Hunter,  m.e.i.c, 
both  of  whom  expressed  their  pleasure  at  being  on  the  spot  and  wishing 
that  they  could  have  such  merry  meetings  at  their  own  branch. 

Mr.  Gordon  Taylor  proposed  the  health  of  the  city  of  Welland 
and  gave  some  particulars  of  the  growth  and  industries  of  the  city. 
This  toast  was  responded  to  by  L.  B.  Duff,  editor  of  the  Welland  Times 
and  Telegraph,  who  entertained  the  company  with  several  humerous 
anecdotes  and  expressed  the  hope  that  further  meetings  of  the  branch 
would  be  held  in  their  city. 

Cape  Breton  Branch 

D.    W.    J.    Brown,    Jr.E.I.C,  Secretary-Treasurer. 

On  account  of  the  walkout  of  the  employees  of  the  Dominion  Iron 
and  Steel  Co.  Ltd.,  of  Sydney,  which  tied  up  the  steel  plant  for  about 
one  week  and  the  unsettled  conditions  for  some  time  afterwards,  it 
was  necessary  to  defer  the  regular  meeting  of  the  branch  for  the  month 
of   February. 

On  March  7th.  the  branch  had  the  honour  of  hearing  John  T. 
Farmer,  m.e.i.c,  of  Montreal,  consulting  mechanical  engineer  and  chair- 
man of  the  Montreal  branch,  deliver  an  address  on  "Mechanical  Sto- 
kers." As  the  meeting  was  about  to  begin,  Mr.  Farmer  received  word 
of  the  death  of  our  President,  Mr.  St.  Laurent.  On  motion,  a  period 
of  five  minutes  silence  was  observed  in  respect  for  Mr.  St.  Laurent, 
and  a  message  of  condolence  sent  to  his  family.  Before  beginning  his 
paper,  Mr.  Farmer  extended  to  the  branch  a  message  of  goodwill  from 
the  Montreal  branch.  Mr.  Farmer  then  proceeded  to  discuss  many 
different  types  of  mechanical  stokers,  illustrating  his  story  well  with 
lantern  slides  prepared  by  the  Combustion  Corporation.  He  also 
discussed  briefly  the  domestic  fuel  problem  of  Montreal,  and  various 
means  suggested  for  improvement.  Many  of  the  members  being  in- 
terested in  recent  proposals  for  changes  in  the  by-laws,  Mr.  Farmer 
was  asked  to  give  some  light  on  how  the  Montreal  members  were  con- 
sidering the  subject.  Mr.  Farmer  was  then  asked  to  convey  a  return 
message  of  goodwill  to  the  Montreal  branch. 

On  Tuesday,  March  20th,  a  special  dinner  and  presentation  meeting 
was  held  in  the  Boscobel  restaurant  in  honour  of  K.  G.  Cameron, 
a.m.e.i.c,  who  was  leaving  shortly  to  accept  a  position  with  a  Montreal 


firm.  Mr.  Cameron  has  been  in  Sydney  for  nearly  five  years,  in  the 
employ  of  the  Dominion  Steel  Corporation.  He  was  the  organizer  of 
the  Cape  Breton  branch,  and  was  secretary  of  the  branch 
for  two  years.  The  meeting  was  a  very  enjoyable  one.  After 
dinner  the  chairman,  Mr.  Marsh,  presented  Mr.  Cameron  with 
a  pipe  on  behalf  of  the  branch.  Among  the  guests  of  the  evening 
were  E.  C.  Hanrahan,  secretary  of  the  Mining  Society  of  Nova  Soctia, 
and  G.  Morrison,  of  the  Crocker  Wheeler  Company  of  St.  Catharines. 
About  twenty-five  members  were  present. 

The  regular  monthly  meeting  for  April  was  held  on  Tuesday  evening 
April  17th,  E.  C.  Tonge,  a.m.e.i.c,  addressed  the  meeting,  taking  for 
his  subject,  "Coke  Manufacture  with  By-Product  Recovery."  Mr. 
Tonge  said  that  the  object  of  his  paper  was  to  present  the  process  of 
coke  manufacture  with  by-product  recovery  in  a  simple  manner,  stressing 
the  principles  involved,  particularly  in  the  recovery  process,  rather  than 
attempting  a  full  description  of  all  plant.  It  should  be  noted  that  the 
process  of  carbonization  can  be  made  to  yield  products  varying  in  qua- 
lity and  quantity  according  to  the  methods  employed  to  suit  the  require- 
ments of  any  particular  industry.  Gas  making,  metallurgical  coke 
manufacture  and  the  coming  process  of  low  temperature  carbonization 
to  produce  a  clean  domestic  fuel,  all  involve  the  same  general  principles 
though  applied  in  a  different  manner.  The  speaker  took  as  an  example 
the  process  of  coke  manufacture  at  the  plant  of  the  Dominion  Iron  and 
Steel  Company  at  Sydney,  and  with  which  he  is  familiar,  describing 
the  processes  involved.  These  may  be  conveniently  grouped  under 
the  following  headings: 

1.  Washing  the  Coal. 

2.  Carbonizing  to  produce  Coke. 

3.  Condensation  of  Tar  and  Ammonia  Liquor. 

4.  Recovery  of  Ammonia  as  Ammonium  Sulphate. 

5.  Extraction  and  rectification  of  Benzols. 

6.  Manufacture  of  Sulphuric  Acid. 

The  latter  is  hardly  typical  of  coke  plants  on  this  side  of  the  Atlan- 
tic, but  mention  is  made  of  it  to  complete  the  cycle  of  operations  as 
carried  on  at  Sydney. 

In  closing  Mr.  Tonge  said  that  it  should  be  understood  that  an 
installation  of  the  kind  described,  produces  gas  of  suitable  quality  for 
city  use,  after  some  purification,  and  if  the  ovens  are  modified  in  design 
for  heating  with  producer  gas,  the  whole  make  of  coke  oven  gas  becomes 
available:  whilst  the  by-product  recovery  process  would  be  identical 
with  that  described  in  the  paper. 


Recent  Visitors  at  Headquarters  from  out  of  town 

Geoffrey  Stead,  m.e.i.c,  St.  John,  N.B.,  W.  R.  Mount,  a.m.e.i.c,, 
Edmonton,  Alta.,  A.  J.  M.  Bowman,  a.m.e.i.c,  Windsor,  Ont.,  Ernest 
Lavigne,  a.m.e.i.c,  Quebec,  Que.,  G.  G.  Murdoch,  m.e.i.c,  St.  John, 
N.B.,  R.  B.  Young,  a.m.e.i.c,  Toronto,  Ont.,  C.  C.  Kirby.  m.e.i.c, 
St.  John,  N.B.,  H.  E.  Bates,  a.m.e.i.c,  Grand  Mere,  Que.,  C.  R.  Young, 
m.e.i.c,  Toronto,  Ont.,  George  F.  Porter,  m.e.i.c,  Walkerville,  Ont., 
G.  H.  Ferguson,  m.e.i.c,  Toronto,  Ont.,  R.  W.  Leonard,  m.e.i.c, 
St.  Catharines,  Ont.,  L.  B.  Copeland,  a.m.e.i.c,  Rouses  Point,  N.Y., 
A.  G.  Graham,  a.m.e.i.c,  Gold  Coast  Harbour,  B.W.  Africa,  A.  X. 
Shanly  a.m.e.i.c,  Chicoutimi,  P.  Q.,  C.  E.  Hogarth,  a.m.e.i.c,  Hamil- 
ton, Ont.,  J.  H.  Eastwood,  jr.E.i.c,  Peterborough,  Ont.,  C.  E.  Fraser, 
m.e.i.c,  New  York,  N.Y.,  C.  A.  Norris,  s.e.i.c,  Toronto,  Ont.,  E.  M. 
Archibald,  a.m.e.i.c,  Annapolis,  N.S. 


Six-storey  Office  Building  being  moved 

A  work  of  considerable  interest  has  been  in  progress  for  some  time 
in  Montreal,  where  the  old  Bell  s  Galleries  building,  a  six-storey  struc- 
ture, located  on  Union  Ave.,  immediately  behind  the  store  of  Henry 
Morgan  and  Company,  Limited,  is  being  moved  a  distance  of  three 
hundred  feet  north  from  its  original  position.  To  date  the  building  has 
been  moved  one  hundred  and  seven  feet.  On  April  19th,  the  third  move 
of  fifty-one  feet  was  accomplished,  the  time  taken  being  approximately 
three-quarters  of  an  hour  of  continuous  moving,  the  entire  operation 
taking  somewhat  over  one  hour  and  including  three  stops. 


G.  D.  MacKinnon,  m.e.i.c,  of  the  MacKinnon  Steel  Company 
Ltd.,  announces  that  the  sales  offices  of  the  company  now  include  the 
following: — 

General  Sales  Office,  404  New  Birks  Building,  Montreal,  Que. 

R.  R.  Power,  Roval  Bank  Chambers,  Halifax.  N.S. 

Lamoureux  &  Kelley  Limited,  285  Beaver  Hall  Hill,  Montreal,  Que. 

H.  G.  Evans,  58  Water  Street,  St.  John.  N.B. 

J.  J.  MacKinnon,  Charlottetown,  P.E.I. 

A.  R.  Woolridge  &  Co.,  220  King  St.  West,  Toronto,  Ont. 

E.  N.  &  W.  E.  Soper,  63  Sparks  Street.  Ottawa,  Ont. 

Canadian  General  Agencies,  Reg'd.,  147  Mountain  Hill.  Quebec. 
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ELECTIONS  AND  TRANSFERS 
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At  the  meeting  of  Council  held  on  March  27th,  1923, 
the  following  elections  and  transfers  were  effected :  — 

Members. 

CLEATON,  Reinallt  Ewart,  mgr.  and  pres.,  Cleaton  Company 
(Canada)  Limited,  Montreal,  Que. 

EARDLEY-WILMOT,  Vere  Levinge,  mineral  technologist,  Mines 
Branch,  Dept.  of  Mines,  Ottawa,  Ont. 

ETCHES,  Harry,  research  engr.,  Natural  Resources  Intelligence 
Branch,  Dept.  of  the  Interior,  Ottawa,  Ont. 

MACKENZIE,  George  Cleghorn,  B.Sc,  (Queen's  Univ.),  gen. 
secy.,  Canadian  Institute  of  Mining  and  Metallurgy,  Montreal,  Que. 

SPENCE,  Hugh  Sweyn,  Mining  Engr.,  (Freiberg  Univ.),  mining 
engr.,  Mines  Branch,  Dept.  of  Mines,  Ottawa,  Ont. 

Associate  Members. 

GARRETT,  Roy  William,  engr'g.  asst,  City  Engr's.  Office' 
London,  Ont. 

LOCKYER,  Richard  Henry  Norman,  asst.  supt.,  West  Kootenay 
Power  and  Light  Co's.  generating  actions,  Trail,  B.C. 

LORD,  Ernest  Ellis,  asst.  engr.,  Lower  Lioo  River  Conservancy, 
Newchang,  North  China. 

PRICE,  Harold  Newton,  mgr.,  Central  Combustion  Co.,  and 
contractor,  Moncton,  N.B. 

SIMPSON,  Philip,  mgr.,  Montreal  Branch,  Herbert  Morris  Crane 
and  Hoist  Co.,  Ltd.,  Niagara  Falls,  Ont. 

TILSLEY,  Richard  Frank,  asst.  engr.,  City  Engr's.  Office,  Moose 
Jaw,  Sask. 

Juniors. 

BATES,  Ralph  Orville,  B.Sc,  (McGill  Univ.),  dftsman.,  on  survey 
for  K.  S.  Pickard,  Sackville,  N.B. 

HEHN,  John  Aubrey,  B.Sc,  (Univ.  of  Man.),  of  Sault  Ste.  Marie, 
Ont. 

KEARNS,  Norman  Henry,  B.A.Sc,  (Univ.  of  Tor.),  in  chg. 
drftng.  room  and  constrn.,  Sao  Paulo  Elec  Co.,  Ltd.,  Sarocaba  Falls, 
Estado  de  Sao  Paulo,  Liuha  Sarocabana,  Brazil,  So.  America. 

Transferred  from  the  class  of  Associate  Member  to  that 
of  Member. 

CHANDLER,  Ralph  Borthwick,  B.A.Sc,  CUniv.  of  Tor.),  design 'g. 
and  field  engr.,  C.  D.  Howe  and  Co.,  Whalen  Bldg.,  Port  Arthur,  Ont. 

COTE,  Louis  E.,  C.E.,  B.A.Sc,  (Laval  Univ.),  asst.  ch.  engr., 
Marine  Dept.,  Ottawa,  Ont. 

COTTON,  Miles  Penner,  engr.  and  contr.,  Vancouver,  B.C. 

COUSINS,  Edward  Lancelot,  B.A.Sc,  C.E.,  (Univ.  of  Tor.),  ch. 
engr.  and  mgr.,  Toronto  Harbour  Comran.,  Toronto,  Ont. 

DIMSDALE,  Henry  George,  Commissioner  of  Highways  for 
Alberta,  Edmonton,  Alta. 

DIXON,  Leon  Snell,  B.S.M.E.,  (Maine  Univ.),  prin.  asst.  engr., 
Riordon  Co.,  Ltd.,  Mattawa,  Ont. 

ELLS,  Sidney  Clarke,  B.Sc,  (McGill  Univ.),  mining  engr.,  mines 
branch,  Dept.  of  Mines,  Ottawa,  Ont. 

HALL,  Norman  MacLeod,  B.Sc,  (McGill  Univ.),  Asst.  Prof., 
Univ.  of  Man  ,  and  pvte.  prtce.,  Winnipeg,  Man. 

JERMYN,  Percy  Vandeleur,  B.A.Sc,  (Univ.  of  Tor.),  dept. 
engr'g.  drawing,  Faculty  of  Applied  Science,  Univ.  of  Toronto,  Toronto, 
Ont. 

NEWELL,  Fred.,  mech.  engr.,  Dominion  Bridge  Company, 
Limited,  Montreal,  Que. 

ROBB,  Charles  Alexander,  B.Sc,  (McGill  Univ.),  Prof,  of  mech. 
engr'g.,  and  res.  engr.,  Univ.  of  Alberta,  Edmonton,  Alta. 

RUTLEDGE,  Michael  Joseph,  B.Sc,  (Univ.  of  New  Brunswick), 
first  asst.,  Henry  Holgate,  consltg.  engr.,  Montreal,  Que. 

WILSON,  LeRoy  Zimmerman,  B.A.Sc,  (Univ.  of  Tor.),  asst.  ch. 
engr.,  Dominion  Bridge  Co.,  Ltd.,  Montreal,  Que. 

Transferred  from  the  class  of  Junior  to  (hat  of 
Associate  Member. 

ALBERGA,  George  Frederick,  B.Sc,  (McGill  4  Univ.),  supt.. 
parochial  roads  and  wks.,  Clarendon,  Jamaica,  B.W.I. 

CREASOR,  John  Alfred,  B.Sc.,  (McGill  Univ.),  constrn.  engr,. 
Canada  Cement  Co.,  Lakefield,  Ont. 

DIXON,  Bruce  Gilbert,  inspr.  of  dykes  and  commnr.  to  Matzqui 
Drainage  for  Govt,  of  B.C.,  Victoria,  B  C. 


FEENEY,  John  Louis,  B.S.,  (Univ.  of  New  Brunswick),  partner, 
Frechet  and  Feenev,  arch'ts.  and  engrs.,  St.  John,  N.B. 

GARDNER,  William  McGregor,  B.Sc,  (McGill  Univ.),  engr., 
Montreal  Tramways  Co.,  Montreal,  Que. 

McKENZIE,  Reginald  James,  munic  engr.,  Rural  Munic  of 
Albert,  Man. 

Transferred  from  the  class  of  Student  to  that  of 
Associate  Member. 

FOURNIER,  Victor  A.,  B.A.,  (Laval  Univ.),  asst.  sanitary  engr., 
Superior  Bd.  of  Health,  Prov.  of  Que.,  Outremont,  Que. 

PERRY,  Brian  Rhodes,  B.Sc,  (McGill  Univ.),  supt.  on  bldg. 
constrn.,  P.  Lyall  and  Sons,  Montreal,  Que. 

Transferred  from  the  class  of  Student  to  that  of  Junior. 

DEMERS,  Paul  Emile,  B.Sc,  (McGill  Univ.),  radio  engr.,  Northern 
Electric  Co.,  Montreal,  Que. 

JOHNSTON,  Clifford  Milton,  B.Sc,  (Queen's  Univ.),  partner, 
Welch  and  Johnston,  Ottawa,  Ont. 

MACNICOL,  Nicol,  B.A.Sc,  (Univ.  of  Tor.),  res.  engr.,  James, 
Proctor  and  Redfern,  Ltd.,  consltg.  engrs.,  Toronto,  Ont. 

MAY,  Louis  William,  office  asst.  to  divnl.  engr.,  Niagara  Falls,  Ont. 

SALE,  Charles,  B.A.Sc.  (Univ.  of  Toronto),  of  172,  Sandwich  St., 
Ford  City,  Ont. 

WHELEN,  Morland  Powers,  M.A.Sc,  (Univ.  of  Toronto),  jr. 
engr.,  Toronto  Hydro-Electric  System,  Toronto,  Ont. 


At  the  meeting  of  Council  held  on  April  27th,  1923, 
the  following  elections  and  transfers  were  effected:— 

Members. 

HOPPER,  Alfred  Edward,  principal  inspectr.,  boilers  and  ma- 
chinery, Dept.  of  Marine  and  Fisheries,  Ottawa,  Ont. 

LIVINGSTONE,  Robert,  mine  mgr.,  and  engr.,  Gait  Mines, 
Lethbridge,   Alta. 

PEARSE,  William  Worth,  B.Sc,  and  C.E.  (Cooper  Union,  N.Y.). 
business  administrator  and  Sec-Treas.,  Bd.  of  Education,  Toronto,  Ont. 

VIPOND,  William  Stanley,  B.Sc,  and  M.Sc,  (McGill  Univ.) 
cable  engr.,  Northern  Electric  Company,  Montreal,  Que. 

WORCESTER,  Wolsey  Grant,  Ceramics  (Ohio  State  Univ.). 
Prof,  of  Ceramics,  Univ.  of  Sask.,  and  Prov.  Ceramic  Engr.,  Saskat- 
chewan Govt.,  Saskatoon,  Sask. 

Associate  Members. 

BAIN,  James  William,  B.Sc.  (McGill  Univ.),  Asst.  Prof.,  Queen's 
Univ.,  Kingston,  Ont. 

BOWES,  LeRoy  Thome,  B.Sc,  (Acadia  Univ.),  asst.  Lower 
St.  Lawrence  survey,  Hydrographic  Survey  of  Canada,  Ottawa,  Ont. 

CHISHOLM,  Gilbert  Gordon,  (R.M.C.  Kingston),  of  289,  Queen's 
Ave.,  London,  Ont. 

FORTIN,  Eugene,  of  The  Barrett  Company,  Ltd.,  St.  Hubert 
St.,  Montreal,  Que. 

MEDFORTH,  George  Taylor,  mng.  engr.,  Canada  Electric  Co. 
Ltd.,  Amherst,  N.S.,  and  consltg.  engr.,  Maritime  Rly.  and  Power  Co., 
Ltd.,  Foggins  Mines,  N.S. 

PHILLIPS,  Charles  Silvester,  hydrometric  engr.,  ch.  engr's. 
branch,  Dept.  of  Rlys.  and  Canals,  Ottawa,  Ont. 

POLYBLANK,  Kenneth  Grahame,  engr.  in  chg.  constrn.,  Long 
Lake  Cut  Off,  C.N.R.,  of  Hornepayne,  Ont. 

SANDWELL,  Percy,  engr.  and  dftsman.,  under  R.  Bell-Irving, 
Powell  River  Company,  Ltd.,  Powell  River,  B.C. 

SHEPPARD,  Albert  Campbell  Tremain,  B.A.Sc,  (Univ.  of 
Toronto),  topog'l.  engr.,  Geological  Survey,  Dept.  of  Mines,  Ottawa, 
Ont. 

Juniors. 

BRIMER,  Laurence  Frederick,  B.Sc,  (Univ.  of  Man.),  dis- 
tribution  dept.,    Winnipeg   Hvdro-Electric   System,  Winnipeg.    Man. 

CROOK,  Wesley,  leveller,  C.P.R.,  Dept.  Natural  Resources. 
Brooks,   Alta. 

ELMSLIE,  Gordon  Alexander,  in  chg.  dept.  Dominion  Bridge  Co., 
Ltd.,  Montreal,  Que. 

JOHNSON,  James  Henry,  dftsman.,  Canadian  General  Electric 
Co.,  Ltd.,  Peterborough,  Ont. 

RAMSAY,  Ensley  Moore,  senr.  dftsman.,  Reclamation  Service 
Dept.,  of  the  Interior,  Ottawa,  Ont. 

THOMPSON,  Harold  Morfin,  mech.  engr.  and  design 'g.  dftsman. 
Sawyer  Massey  Company,  Ltd.,  Hamilton,  Ont. 

WADE,  Norman  Walter,  telephone  engr.,  Automatic  Telephone 
Exchange,  Regina,  Sask. 
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Associate. 

WRIGHT,  George  William  (Irani,  inspectr.,  dept.  of  telephones, 
Saskatchewan  Govt.,  Regina,  Sask. 

Transferred  from  the  class  of  Associate  Member  to  that 
of  Member. 

JACKSON,  Walter,  B.Sc,  (Univ.  of  Toronto),  divnl.  engr.,  Queen- 
ston  Plant  of  the  Niagara  Development  for  the  Hydro-Electric  Power 
Commn.  of  Ontario,  Niagara  Fal's,  Ont. 

LUMSDEN,  Hugh  Allan,  B.Sc.  (McGill  Univ.),  munic.  engr., 
Dept.  of  Highways,  Prov.  of  Ontario,  Oakville,  Ont. 

McGINNIS,  Thomas  Alexander,  B.Sc,  (Queen's  Univ.),  senr. 
member  of  McGinnis  &  O'Connor,  Kingston,  Ont. 

SIMMONS,  Thomas  Eockwood,  B.A.,  (Univ.  of  N.B.),  asst.  ch. 
engr.,  Bd.  of  Rly.  Commnrs.,  Ottawa,  Ont. 

Transferred  from  the  class  of  Junior  to  that  of 
Associate  Member. 

COLLINS,  William  Henry,  B.Sc,  (Queen's  Univ.),  res'  engr., 
Kenilworth  Ave.,  storm  sewer,  sect.,  City  of  Hamilton,  Ont. 

COLLINS,  William  Scott,  B.C.E.  (Univ.  of  Man.),  in  chg.  field 
survey  party,  Manitoba  Power  Co.,  Great  Falls  Development,  Man. 

FLOOD,  John  Nash,  B.Sc.  (Univ.  of  N.B.),  member  of  John 
Flood  &  Sons,  Ltd.,  St.  John,  N.B. 

Transferred  from  the  class  of  Student  to  that  of  Junior. 

HEWSON,  John  Henry,  dftsman.,  O.  R.  Blandy  &  Co.,  O.L.S., 
Hamilton,  Ont. 

MCCLELLAND,  William  Raymond,  B.Sc,  (McGill  Univ.), 
post  grad.  work  and  research,  Dept.  of  Metallurgy,  McGill  Univ., 
Montreal,  Que. 

WELCH,  Henry  Richard,  B.Sc,  (Queen's  Univ.),  partner,  Welch 
&  Johnston,  Ottawa,  Ont. 
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OTHER  SOCIETIES  NEWS 


Members  Urged  to  Join  Ontario  Association. 


i 
i 

i 


On  June  13th,  1922,  the  "Professional  Engineers' Act"  of  the  Prov- 
ince of  Ontario  received  the  Royal  Assent,  but  due  to  many  circumstan- 
ces which  cannot  be  here  explained,  it  was  not  until  August  8th  that 
the  Provisional  Council,  as  constituted  by  the  Act,  could  be  convened. 
At  this  first  meeting,  by-laws  were  drafted;  policies  discussed;  amount 
of  fees  decided  upon  and  committees  appointed. 

On  August  31st.,  R.  B.  Wolsey  was  appointed  registrar.  During 
September  much  preparatory  work  was  done  by  the  committees  and 
the  secretary,  and  on  October  1st  the  office  was  opened  at  92  King  St. 
West. 

On  October  19th  the  by-laws  were  approved  by  the  Lieutenant- 
Governor-in-Council,  and  on  October  26th  circular  letters  over  the 
signature  of  Brigadier-General  C.  H.  Mitchell,  Provisional  President 
(and  approved  by  Council)  was  mailed  by  the  secretary  to  the  pro- 
fessional engineers  throughout  the  province.  This  circular  set  forth 
briefly  the  ground  gained  by  the  legislation  secured  and  solicited  the 
co-operation  and  support  of  the  professional  engineers.  Copies  of 
the  Act,  of  the  by-laws  and  of  forms  of  application  accompanied  the 
circular. 

About  2,235  of  these  circulars  were  then  sent  out,  of  which  over 
1500  were  addressed  to  corporate  members  of  The  Engineering  Institute. 
By  the  end  of  November,  300  applications  had  been  received,  which 
had  increased  to  593  on  January  8th,  1923. 

At  the  first  general  annual  meeting  on  January  8th,  1923,  council- 
lors were  elected  and  reports  presented. 

On  February  15th,  an  order-in-council  was  passed,  appointing  five 
members  of  council,  one  for  each  branch. 

On  February  27th,  the  new  council  held  its  first  meeting.  An 
executive  committee  was  appointed  and  a  board  of  examiners.  Appli- 
cations for  membership  that  had  been  accepted  by  the  councillors  of 
the  several  branches  were  presented  and  approved. 

The  following  statement  gives  the  number  of  applications  received 
and  dealt  with  to  February  27th,  1923. 


Branch 

Civil 

Mechanical 
Chemical . . 
Electrical 
Mining  — 
Totals 


Application       Applications       Members       Held 
Forms  sent  out       Received         Registered      Over 


1875 
112 
109 
478 
408 


HI 
75 
17 

135 
79 


392 
46 
17 

105 
73 


39 
29 

39 
6 


2982 


737 


633 


104 


22 

10 

77 

25 

282 

3 

1 

4 

6 

65 

21 

6 

24 

42 

286 

An  analysis  of  the  registration  to  April  19ih,  1923  shows  the 
following  distribution  of  the  membership. 

Mecha-  Elec- 

Civil      nical  Chemical  trical    Mining   Total 

Toronto 148 

Ottawa 51 

Elsewhere  in  Province     193 

The  nine  branches  of  the  E.I.C.  in  the  province  of  Ontario  represent 
1,077  corporate  members.  In  Canada  the  total  corporate  membership 
is  3,462,  of  which  number  2,593,  or  about  75  per  cent,  are  members  of 
the  twenty-two  branches.  Assuming  the  branch  membership  in  this 
province  is  in  the  same  proportion  to  the  total  membership  as  in  all 
of  Canada,  the  total  corporate  membership  in  Ontario  should  be  about 
1,370. 

Engineers,  residents  of  the  province  who  had  been  engaged  in 
engineering  for  five  or  more  years  before  June  13th,  1922,  are  eligible  to 
membership  without  examination,  upon  submission  of  satisfactory 
evidence  of  employment,  provided  they  apply  for  registration  before 
June  13th,  1923.  If  an  applicant  has  not  been  employed  for  five 
years,  the  council  will  determine  the  additional  time  of  employment 
necessary  before  registration,  the  total  period  to  be  five  years. 

After  June  13th,  1923,  the  act  provides  that  applicants  may  be 
required  to  submit  to  examinations.  Graduates  in  engineering  are 
credited  with  the  time  spent  at  college,  but  not  exceeding  four  years. 

It  would  strengthen  the  position  of  the  association  materially  if  all 
corporate  members  of  the  E.I.C...  would  forward  their  applications  to 
the  secretary,  R.  B.  Wolsey,  92  King  St.  West,  before  June  1st,  in  order 
that  their  names  may  appear  in  the  register,  which  will  probably  be 
published  in  August  next. 

The  council  would  prefer  that  applicants  should  not  forward  their 
fees  and  dues  with  their  applications,  but  await  notice  from  the 
secretary. 

The  next  quarterly  meeting  of  the  council  will  be  held  in  the  month 
of  July,  by  which  date  a  large  percentage  of  the  corporate  members 
of  the  E.I.C.  should  have  applied  for  membership  in  the  provincial 
association. 

Willis  Chipman,  m.e.i.c, 
President. 


Canadian  Institute  of  Chemistry  extends  Invitation 
to  members  of  E.I.C,  to  attend  Annual  Meeting. 

The  Candian  Institute  of  Chemistry  has  forwarded,  through 
their  secretary,  the  following  invitation  to  all  the  members  of  The 
Engineering  Institute  of  Canada,  to  attend  their  annual  general  meeting, 
which  is  being  held  at  Toronto,  during  the  last  three  days  of  May:— 

Toronto,  March  15th.,  1923. 
Dear  Mr.    Keith:— 

I  am  writing  at  this  time  to  state  that  the  Annual  General  Meeting 
of  the  Canadian  Institute  of  Chemistry  will  be  held  in  Toronto  May 
29th,  30,  and  31st.  In  this  connection  our  Institute  extends  a  very 
cordial  invitation  to  all  members  of  The  Engineering  Institute  of  Canada, 
that  may  find  it  convenient  to  do  so,  to  attend  our  general  sessions. 
We  feel  that  such  co-operation  among  professional  technical 
institutions  is  most  beneficial  for  individual  members  and  the  industries 
they  represent. 

Yours  very  truly, 

Canadian    Institute    of  Chemistry, 

L.  E.  Westman,  Secretary. 


Association  of  Professional  Engineers  of  Alberta. 

The  annual  meeting  of  the  Association  of  Professional  Engineers 
of  Alberta  was  held  at  the  Palliser  Hotel,  Calgary,  on  Saturday  the 
31st  March  and  was  attended  by  members  from  all  parts  of  the  province. 
The  morning  and  afternoon  sessions  were  devoted  to  business  and  in- 
cluded the  election  of  Professor  Robb  as  president,  S.  G.  Porter,  m.e.i.c. 
as  vice-president,  and  H.  G.  Muckleston,  m.e.i.c,  as  civil  councillor. 
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R.  A.  Brown  acted  as  toast  master  at  the  evening  banquet  and  the  speak- 
ers included  Mr.  Justice  Stewart,  Dr.  Tory,  Dean  Boyle,  Professor 
Wilson,  Mayor  Webster,  Mr.  Marshall,  m.l.a.,  Dr.  Crawford,  A.  S. 
Dawson,  m.e.i.c,  F.  E.  Emery,  a.m.e.i.c,  P.  L.  Naismith  and  R.  W. 
Brockington.  The  arrangements  were  made  by  a  local  committee  of 
engineers  and  most  of  the  Calgary  members  of  The  Institute  availed 
themselves  of  the  opportunity  of  meeting  the  members  from  Edmonton, 
Lethbridge  and  other  parts  of  Alberta. 

Canadian  Engineering  Standards  Association 

A  meeting  of  the  sectional  committee  on  road  materials  was  held 
in  Ottawa  on  Monday,  April  9th,  A.  W.  Campbell,  m.e.i.c,  Dominion 
commissioner  of  highways,  in  the  chair.  Among  those  present  were, 
Hon.  Mr.  Biggs,  minister  of  highways,  Ontario;  W.  A.  McLean,  M.E.I.C, 
deputy  minister  of  highways,  Ontario;  D.  L.  McLean,  a.m.e.i.c, 
deputy  minister  of  public  works,  Manitoba,  J.  A.  Duchastel,  M.E.I.C, 
S.  L.  Squire,  and  W.  A.  Findley,  representing  the  Canadian  Good  Roads 
Association;  B.  M.  Hill,  chief  road  engineer,  province  of  New  Brunswick, 
and  D  A.  McKinnon,  representing  the  highway  department,  province 
of  Prince  Edward    Island. 

This  committee  has  upon  its  membership  representatives  of  all 
of  the  provincial  highway  authorities,  and  of  The  Engineering  Institute 
of  Canada,  together  with  representatives  of  other  bodies  and  organ- 
izations interested  in  highway  work.  At  the  meeting  stress  was  laid 
upon  the  desirability  of  uniformity  in  standards  of  material  and  con- 
struction for  roads  of  each  type,  such  as  earth  roads,  gravel  roads, 
broken  stone,  bituminous  and  concrete  roads.  After  considerable 
discussion  sub-committee  were  appointed,  each  charged  with  the 
preparation  of  specifications  for  its  particular  class  of  material  or 
work.  When  completed  and  approved,  it  is  hoped  that  these  specifi- 
cations will  receive  general  adoption  as  standards  throughout  the 
Dominion. 

The  chairman  stated  that  the  committee  now  convened  was 
asked  to  continue  work  which  had  originally  been  undertaken  by  a 
committee  of  The  Engineering  Institute  of  Canada,  and  which  it 
was  understood  the  council  of  The  Institute  now  wished  to  place  in 
the  hands  of  the  Canadian  Engineering  Standards  Association.  He 
expressed  appreciation  of  the  work  already  accomplished  and  felt  sure 
that  it  would  prove  an  acceptable  foundation  on  which  the  present 
committee  could  build. 

A  meeting  of  the  sectional  committee  on  Traffic  Signals  for  High- 
ways was  held  in  Ottawa  on  Monday,  April  9th,  A.  W.  Campbell, 
Dominion  commissioner  of  highways,  in  the  chair.  Among  those 
present  were  A.  F.  Macallum  m.e.i.c  ,  and  Chief  Ross,  city  of  Ottawa;  J.  A. 
Begin,  provincial  government,  Quebec;  A.  C.  McKenzie,  of  the  Cana- 
dian Pacific  Railway;  J.  A.  Ellis,  Canadian  National  Railways;  G.Gor- 
don Gale,  m.e.i.c,  representing  the  Canadian  Electric  Railway  Association ; 
J.  H.  King,  Canadian  Automobile  Underwriters'  Association;  Hon. 
F.  C.  Biggs,  minister  of  highways,  Ontario:  W.  A.  McLean,  M.E.I.C, 
deputy  minister  of  highways,  Ontario;  Dr.  P.  E.  Doolittle,  president, 
Canadian  Automobile  Association  and  J.  A.  Duchastel, M.E.I.C, representing 
the  Canadian  Good  Roads  Association. 

In  opening  the  meeting,  the  chairman  explained  that  the  committee 
had  been  formed  with  the  view  of  obtaining  agreement  among  the 
provincial  governments,  municipal,  railway,  automobile,  and  other 
authorities  concerned  in  regard  to  traffic  signals  on  highways  and  on 
motor  vehicles,  so  as  to  get  rid  of  the  many  local  divergences  which 
now  exist.  It  was  also  hoped  to  work  in  co-operation  with  a  similar 
committee  which  is  being  formed  under  the  auspices  of  the  American 
Engineering  Standards  committee  and  is  dealing  with  similar  problems 
in  the  I'nitetl  States.  Mr.  Biggs  drew  attention  to  the  important  na- 
ture of  the  work  and  described  the  progress  which  has  already  been 
marie  m  the  Province  of  Ontario,  explaining  the  provisions  of  a  revision 
of  the  Motor  Vehicles  act  which  is  now  before  the  provincial  legislature 
Mr.  Begin  outlined  the  situation  as  at  present  existing  in  the  province 
of  Quebec  and  expressed  the  fullest  sympathy  with  the  movement  for 
uniform  requirements 

After  considerable  discussion,  it  was  decided  to  place  the  work  in 
the  hands  of  three  working  sub-committees,  dealing  respectively  with 
highway  signals  at  level  crossings,  signals  on  vehicles,  and  danger  and 
direction  signals  on  highways.      It    was  further  decided   to  co-operate 

as  far  as  possible  m  each  cause  with  the  corresponding  committee  of  the 
American  Engineering  Standards  committee,  with  'in-  view  of  obtain- 
ing as  far  as  possible  uniformity  m  practice  between  the  two  countri 

The  sub-Committees  were  requested  to  report  at  the  next  meeting  of 
the  Sectional  committee,  to  be  held  at  the  lime  of  the  annual  convention 
of  the  Canadian  Good  Roads  Association  in  June  in  Hamilton. 

Society  of  Terminal  Engineers  Elects  New 
Official  Organ 

iin   tx>ard  of  Directors  of  the  &  I    Terminal    Engine 

of  New  York  have  announced  the  selection  of  "Port  and  Terminal" 
as  the  new  official  organ  of  I  he  Society. 


At  the  last  meeting  of  the  Society  the  President  was  authorized 
to  close  the  deal  and  satisfactory  arrangements  have  been  made  where- 
by "Port  and  Terminal"  will  publish  in  the  future  all  the  proceedings 
of  the  Society. 

Water  power  and  Pulp  and  Paper  Development 
in  Newfounland 

A  number  of  engineers  of  the  Sir  W.  G.  Armstrong,  Whitworth 
Company  have  recently  been  on  a  visit  to  Montreal  on  their  way  to 
Newfoundland  in  connection  with  the  scheme,  known  as  the  "Humber- 
arm  proposition"  for  the  developing  of  a  large  amount  of  hydro-electric 
power  on  the  west  side  of  Newfoundland  and  using  it  in  connection 
with  pulp  and  paper  mills.  These  engineers  have  visited  a  number 
of  developments  in  eastern  Canada  and  expect  shortly  to  proceed  to 
the  site  of  the  new  work. 

Briefly,  the  proposal  is  to  develop  about  100,000  h.p.  at  a  point 
on  Deer  Lake,  and  to  erect  pulp  and  paper  mills  with  a  daily  output 
of  400  tons  of  newsprint.  The  amount  of  power  available  in  the  neigh- 
bourhood is  230,000  to  240,000  h.p.,  all  of  which  would  be  developed 
in  due  course  as  a  market  can  be  found  for  it.  The  works  at  present 
planned  for  execution  during  the  next  two  years  include  a  concrete 
dam,  75  ft.  high  and  1,200  ft.  long,  across  Junction  Brook  to  retain 
the  waters  of  Grand  Lake,  which,  with  its  area  of  nearly  200  square 
miles,  will  permit  the  spring  floods  to  be  stored  for  use  later  in  the  year 
when  the  rivers  are  usually  lower.  From  a  point  above  the  dam  a 
canal  will  lead  the  water  to  Glide  Brook  Lake,  which  will  be  formed  by 
utilizing  the  valley  through  which  the  brook  runs  and  by  constructing 
an  earth  bank  which  will  maintain  the  water  at  a  level  5ft.  below 
that  of  Grand  Lake.    At  the  western  end  Glide  Brook  Lake  will  be 
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closed  by  another  deep  bank,  and  the  water  will  be  conveyed  in  an 
open  canal  to  the  forebay,  whence  it  will  flow  under  a  head  of  250  ft 
in  pipes  down  to  the  Francis  turbines  in  the  power  house.  The  whole 
output  of  the  station,  which  will  generate  at  6,000  volts,  will  be  trans- 
mitted by  high  tension  lines  to  the  pulp  and  paper  mills  some  distance 
away. 

The  necessary  works,  including  also  spillways,  log  chutes,  sluices, 
ice  racks,  ice  chutes,  and  devices  for  dealing  with  any  hydraulic  emer- 
gency that  may  arise,  have  already  been  put  in  hand  by  Sir.  W.  G. 
Armstrong,  Whitworth  and  Co.,  who  will  execute  the  whole  of  the 
contract,  and  preliminary  arrangements  have  been  made  at  Elswick 
for  the  manufacture  of  the  turbines.  The  papennaking  machinery 
will  be  supplied  by  Messrs.  Charles  Walmsley  and  Co.,  of  Bury,  Lanes 
(members  of  the  Armstrong  group).     The  3team  for  cool  iulp 

and  drying  the  paper  will  be  generated   in  electric  boilers  absorbing 

60,000  h.p.,  and  about  30,000  h.p.  will  he  utilized  in  the  mechanical 
operation  of  the  mills. 

Ten  Storey  Appartment  Being  Erected  in  Montreal 
Excavation  has  been  commenced  on  a  ten  Storey  apartment  house 

being  erected  on  Drummond  Street,  Montreal.     ["he  apartment  will 
contain  about  one  hundred  and  twenty  three  apartments  and  i 
pected  to  be  ready  for  occupation  about  May  1924      ["hi 
tractors  are  Vnglin  and  Norcross,  Limited,  Montn  al,  and  the  arch 
Fetherstonhaugh  and  McDougall. 
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Canada  Fuel  Problem 


Coniston,  Ont. 
April  20th,  1923. 


The  Editor:  Journal, 
Dear  Sir, 

The  April  number  of  "Ttie  Journal  of  the  E.I.C."  contains  a 
paper  by  Mr.  B.  F.  Haanel  on  the  fuel  problem,  which  affords  very 
disappointing  reading  to  those  engineers  who,  like  myself,  regard  the 
transportation  of  Canadian  coal  from  where  it  exists  to  where  it  is  needed, 
as  the  very  core  of  the  Canadian  fuel  problem.  Such  an  expression  of 
opinion  by  a  member  of  the  Fuel  Board,  appointed  by  the  government 
to  initiate  means  for  finding  the  best  lines  of  solution  of  our  fuel  problem, 
seems,  at  the  early  stage  of  the  board's  work  at  which  this  paper  was 
read  before  the  Ottawa  branch  of  the  E.I.C,  to  have  been  rather  unwise, 
indicating,  as  it  appears  to  do,  that  this  member  of  the  board  was  not 
open-minded  on  the  one  aspect  that  some  engineers  at  least  regard  as 
the  crux  of  the  problem. 

Mr.  Haanel's  summarized  conclusion,  after  some  argument,  that 
"This  suggestion",  (the  haulage  of  western  coal  to  points  in  Ontario 
east  of  Port  Arthur)  "therefore,  may  be  eliminated",  expresses  precisely 
the  attitude  of  mind  which  I  tried  to  forestall  in  my  presidential  address 
to  the  annual  western  meeting  of  the  C.I.M.M.  at  Edmonton,  in  Sept- 
ember, 1921,  from  which,  with  your  kind  permission,  I  will  presently 
quote.  The  attitude  of  mind  with  which  Mr.  Haanel  faces  this  trans- 
portation problem  never  led  to  the  solution  of  any  great  engineering 
problem;  and  this  is  admittedly  great,  though  it  presents  only  a  fraction 
of  the  difficulty  that  would  face  us,  had  we  not  built  the  two  national 
transcontinental  lines.  The  recent  letter  of  Mr.  M.  J.  Butler,  pub- 
lished in  the  Toronto  "Globe"  and  read  by  Mr.  Thos.  W.  Gibson  at 
the  last  annual  meeting  of  the  C.I.M.M.  in  Montreal,  coming,  as  it 
did,  from  an  eminent  engineer  with  experience  in  transportation, 
should  have  caused  Mr.  Haanel  to  hesitate  before  publishing  his  con- 
trary opinion  in  your  April  number. 

We  were  informed  at  the  March  meeting  of  the  C.I.M.M.,  that  the 
coal  consumption  of  Canada  is  now  about  3^1  times  our  consumption 
twenty-five  years  ago  and  that  about  sixty  per  cent  of  our  consumption 
is  imported.  It  is  therefore  at  least  possible,  if  not  probable,  that  by 
the  middle  of  the  present  century  Canadians  may  consume  100,000,000 
tons  of  coal  annually,  of  which  60,000,000  tons  may  be  imported.  It  is 
also  at  least  possible  that  by  that  time  the  coal  consumption  in  the 
United  States  may  increase  from  well  over  500  million  at  present  to  a 
billion  tons  a  year.  Already  American  railways  are  admittedly  inade- 
quate to  handle  their  existing  traffic  and  there  is  but  little  disposition 
to  put  further  large  capital  into  railways.  The  pinch  central  Canada 
has  felt  for  five  or  six  years,  we  have  been  too  much  inclined  to  lay  to 
the  war  and  to  strikes.  These  have  served  to  cloud  the  greater  and 
more  permanent  cause,  which  will  rapidly  become  more  operative, 
viz.,  that,  whether  we  like  to  admit  it  or  not,  we  are  experiencing 
growing  pains  which  will  grow  more  and  more  acute,  unless  we  adopt 
independent  means  for  relieving  them. 

Let  me  repeat  a  part  of  my  statement  of  the  problem  as  it  appeared 
to  me  a  year  and  a  half  ago  and  as  it  still  appears: 

"The  question,  to  what  extent  Canada  can  and  should  supply 
herself  with  fuel,  is  one,  the  importance  of  which  can  hardly  be  over- 
emphasized. It  reaches  out  in  many  directions,  some  of  them  quite 
unexpected  to  the  person  who  is  just  beginning  a  study  of  it. 

"The  chief  primary  elements  of  this  problem  appear  to  me  to  fall 
under  three  heads-  (1)  The  engineering  elements;  (2)  those  consider- 
ations affecting  the  policy  of  the  board  of  management  of  our  National 
Railways;  and  (3)  those  affecting  policy  as  to  the  wisest  development 
of  markets  for  distribution  of  coal  from  our  eastern  and  western  fields, 
respectively,  having  regard  to  the  present  status  and  probable  future 
growth  of  population  and  industries  in  Canada. 

"(1)  The  Engineering  Elements. — The  engineering  aspect  of  the 
coal  problem  is  quite  simple  to  state  and,  though  containing  many 
difficulties,  could  be  settled  in  a  fairly  straight-forward  manner.  It 
requires  the  careful  attention  of  engineers  with  a  wide  and  intimate 
knowledge  and  experience  in  coal  handling  and  haulage,  and  in  car  and 
locomotive  adaptation  to  special  purposes,  acting  in  consultation  with 
those  engineers  who  have  an  intimate  knowledge  of  the  roadbed, 
grades,  curves,  bridges,  and  other  details  of  our  National  Railways. 
The  problem  before  them  would  be  very  special  —  to  find  the  most 
suitable  design  of  cars  and  engines,  and  the  best  traffic  organization,  to 
secure  the  absolutely  minimum  cost  per  ton-mile  for  hauling  western 
coal  under  the  special  existing  conditions.  The  subject  of  equipment 
should  be  studied  both  theoretically  and  experimentally  with  a  view 
solely  to  this  end. 


"Existing  ton-mile  rates  for  bulk  freight  cannot  decide  the  matter. 
The  duplicates  of  the  engineering  elements  of  this  problem  exist  nowhere 
else.  The  conditions  of  the  problem  are  not  only  special  but  very 
highly  special.  If  water-carrying  can  reduce  cost  in  some  cases,  this 
should  be  considered.  Though  railway  engineering  is  not  my  specialty, 
I  do  not  fear  contradiction  in  saying  that  this  particular  problem  in 
transportation  has  not  been  minutely  studied,  much  less  had  its  solution 
determinedly  and  thoroughly  attacked. 

"It  would,  in  my  judgment,  be  advisable  for  our  National  Railway 
management  to  spend  any  reasonable  sum  of  money  in  exhaustively 
examining  these  engineering  features.  There  is  only  one  way  to  solve 
a  difficult  engineering  problem  such  as  this,  once  we  are  convinced  of 
the  immense  importance  of  finding  a  solution,  and  that  is  to  set  about 
it  with  the  best  procurable  experience  and  ability  of  men  in  these  special 
lines  of  engineering,  to  back  them  up  with  ample  means,  and  to  exercise 
determination  to  reach  the  highest  success  obtainable.  If  we  start  off 
half-heartedly,  with  the  pre-conceived  notion,  that  it  can't  be  done, 
lurking  in  the  back  of  our  minds,  we  shall  certainly  be  fore-doomed  to 
failure. 

"(2)  Railway  Policy.— We  come  now  to  the  question  of  govern- 
ment, or  public  policy  concerning  our  National  Railways  rendering  this 
service.  Is  it  sound  policy,  or  is  it  not,  in  making  a  freight  rate  for  this 
commodity,  that  we  should  allow  wider  considerations  of  national 
benefits,  which  would  incidentally  be  rendered  by  our  publicly  owned 
railways,  to  enter  into  the  question  ?  —  to  consider  their  incidental 
service  in  reducing  our  economic  dependence  on  the  United  States;  in 
developing  our  resources  and  extending  existing  businesses;  in  keeping 
capital  in  the  country,  or  bringing  in  fresh  capital  for  development, 
and  thus  creating  employment  for  increased  population;  in  improving 
the  rate  of  exchange  and  increasing  the  area  from  which  national 
revenue  may  be  derived  ?  Or,  in  fixing  a  freight  rate  for  this  important 
business,  should  such  questions  of  policy  be  entirely  disregarded  and  the 
operation  of  our  National  Railways  be  looked  upon  as  a  business  solely 
in  and  by  itself?  Those  who  decide  the  policies  of  the  best  managed 
railway  system  on  this  continent  look  farther  ahead  than  this.  Have 
you  never  heard  of  special  rates  on  settlers'  effects,  on  thorough-bred 
stock  and  other  commodities,  affecting  other  branches  of  this  com- 
pany's business,  and  favourably  affecting  transportation  profits  only 
indirectly  or  in  the  long  run  ?  If  there  can  be  shown  sufficient  advantages 
to  give  a  favourable  total,  the  only  wise  policy  is  to  make  a  rate  to  create 
the  traffic.  But  I  do  not  ask  consideration  of  the  question  of  making 
a  dead  loss  on  the  coal  haul.  I  merely  ask  that,  in  view  of  the  facts, 
that  this  traffic  cannot  otherwise  originate  and  that  it  will  bring  the 
large  indirect  advantages  referred  to,  including  greatly  increased 
traffic  directly  profitable  to  the  railways  themselves,  we  consider 
whether  it  would  not  be  sound  policy  to  make,  where  necessary,  a  rate 
on  coal  that  will  cover  only  actual  additional  expense  arising  from  haul- 
ing the  coal.  This  will  indirectly  lessen  the  annual  railway  deficit 
owing  to  freight  received  from  profitable  traffic  incidentally  created, 
and  will  bring  to  Canada  these  large  indirect  benefits  in  return  for  taxes 
we  shall,  for  many  years  to  come,  have  to  pay  in  order  to  meet  the 
annual  railway  deficits. 

"If  by  following  a  far-sighted  policy  we  can  lead  to  the  mining 
annually  of  ten  or  fifteen  million  tons  of  coal  in  the  west,  now  imported 
from  the  United  States,  a  tonnage  that  must  steadily  increase  to  unknown 
figures  in  future,  it  will  lead  to  large  extensions  of  other  businesses  and 
industries,  including  farming,  as  well  as  an  unexpectedly  large  increase 
in  population.  In  Sudbury  district,  I  estimate  the  population  directly 
and  indirectly  supported  by  the  mines  as  about  ten  times  the  number 
of  the  mine  payrolls;  and  this  does  not  include  any  increase  due  to  sti- 
mulation of  business  and  industry  outside  the  district,  in  Toronto  and 
other  cities,  and  in  rural  districts  for  the  growth  and  preparation  of 
food-products  for  the  mining  population.  The  demands  of  the  coal 
mines  themselves,  as  well  as  of  the  population  incidentally  brought 
in,  will  bring  a  large  addition  of  profitable  in-going  freight  as  well  as 
increased  passenger  service.  I  do  not  ask  consideration  of  any  policy 
whereby  any  one  will  be  taxed  for  the  benefit  of  some  one  else.  The 
actual  additional  outlay  for  rendering  the  service  must  be  paid  by  the 
consumer.  Is  this  policy  unsound  ?  If  so,  what  is  the  unsound  spot 
in  it? 

(3)  "In  seeking  this  solution,  the  relative  extent  of  the  two  coal 
fields  (as  far  as  known),  their  natural  opportunities  for  market  expansion, 
and  the  bearing  of  these  important  factors  on  the  future  development 
of  Canadian  industries,  are  of  the  very  first  importance.  Published 
estimates  of  the  bituminous  coal  reserves  of  the  two  fields  indicate  that 
those  of  the  maritime  province  are  but  a  small  fraction  (not  more  than 
about  five  per  cent,  I  believe),  of  the  estimated  reserves  of  our  western 
field,  even  when  the  fact  is  allowed  for,  that  probably  less  than  twenty- 
five  per  cent  of  our  total  western  coal  is  bituminous.  This  statement, 
however,  should  not  be  allowed  to  obscure  the  important  fact  that 
the  eastern  coal  areas  are  reported  to  have  the  very  large  reserve  of  8 
or  10  thousand  millions  of  tons  of  high  grade  bituminous  coal.     If  this 
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reserve  (and  it  may  be  somewhat  under-estimated)  is  large  enough  to 
be  practically  inexhaustible,  then  we  may  view  it  as  we  do  the  salt  in 
the  sea,  in  which  circumstance  the  relative  estimate  of  the  western 
reserve  of  coal  will  become  a  fact  of  no  present  significance.  But  is 
this  true? 

"Canada's  eastern  coal  field  is  in  a  commercially  strategic  position. 
Its  various  parts  face  on,  or  lie  close  to,  the  ocean  of  greatest  commerce. 
It  has  probably  the  largest  single  iron  ore  deposit  in  the  world  dependent 
upon  it  —  a  compact  deposit  said  to  contain  the  enormous  figure  of 
3,500  millions  of  tons  of  ore.  It  has  also  easy  access  by  water  to  parts 
of  Canada  as  far  inland  as  Montreal,  and  farther  by  use  of  existing 
canals.  The  known  reserves  of  coal  in  the  east  seem  to  an  outsider,  like 
myself,  not  more  than  sufficient  to  provide  reasonably  for  future  iron 
and  steel  making,  domestic  consumption  in  the  area  eastward  from 
Montreal,  and  a  fair  amount  for  export  trade. 

"There  is  no  reason  for  drawing  hard  and  fast  lines  in  a  discussion 
of  broad  policy;  but  there  is  every  reason  for  looking  far  ahead  in 
studying  a  question  of  such  national  importance  as  this.  A  few  million 
tons  of  coal,  more  or  less,  sent  annually  into  Ontario  will  not  appreci- 
ably affect  the  broad  question  of  policy  either  way.  But  Canada's 
population  and  industries  are  growing.  If  we  have  any  historic  sense, 
we  must  see  that  its  population  will  probably  amount  to  50  or  even 
100  millions  within  a  century  or  two,  and  Canada  may,  like  the  United 
States,  then  reach  a  coal  output  of  half  a  billion  tons  or  more  annually. 
Sydney  can  probably  look  forward  with  some  confidence  to  the  time 
when  it  will  be  a  combination  of  Sheffield  and  Liverpool,  or  of  Pittsburgh 
and  New  York,  in  functional  relation  to  the  steel  and  shipping  indus- 
tries. What  is  left  of  the  eastern  coal  reserve,  when  Canada's  population 
reaches  fifty  millions,  will  look  small  enough  in  relation  to  these  large 
eastern  demands,  which  will  increase  concurrently  with  the  inevitable 
growth  in  population. 

"Are  not  such  matters  as  these  of  the  most  vital  importance  to 
the  problem  we  are  discussing  ?  Does  the  discussion  of  a  pressing  national 
problem  by  practical  men  preclude  any  attempt  to  make  a  forecast 
of  the  future  ?  Surely  not.  The  solution  of  every  engineering  problem 
is  an  attempt  to  make  some  adaptation  to  forecasted  conditions.  Since 
this  is  a  national  problem  the  forecast  must  be  longer.  The  present 
conditions  and  coal  reserves  are  where  and  what  they  are.  Without 
being  dreamers,  without  being  over-optimistic  as  to  Canada's  future 
growth  in  population  and  industries,  but  with  a  reasonable  and  sane 
expectation  as  to  her  future  place  in  industry  and  commerce,  what  is 
the  bearing  of  these  facts  and  reasonable  forecasts  on  a  sound  coal  poli- 
cy ?  \\  ill  it  be  wiser  for  Canadians,  in  their  effort  to  supply  temselves 
to  the  utmost  from  their  own  coal  reserves,  and  to  realize  the  greatest 
possible  value  in  these  reserves,  to  spend  their  maximum  effort  to  extend 
western  shipments  eastward,  or,  to  stretch  eastern  shipments  westward  ? 
Probably  both  will  have  to  be  done,  if  the  "thousand-mile  gap"  is  to 
be  bridged.  But  when  we  consider  the  present  urgent  condition  of 
our  National  Railways,  and  the  many  incidental  advantages  already 
pointed  out,  the  bearing  of  these  matters  seems  to  point  to  the  more 
immediate  urgency,  not  to  say  major  importance  of  concentrating  as 
soon  as  possible  on  the  problem  of  finding  first  the  maximum  extension 
eastward. 

"There  is,  and  can  be,  no  room  for  dogmatic  assertions  in  a  problem 
of  such  magnitude  and  complexities  as  this.  There  is  too  great  diffi- 
culty in  weighting  the  almost  innumerable  facts  and  conditions  bearing 
on  it." 

For  the  information  regarding  peat,  etc.,  contained  in  the  paper 
we  have  to  thank  Mr.  Haanel.  But  when  the  utmost  use  of  peat- 
wood,  oil  and  electricity  has  been  attained,  the  fuel  problem  will  stil' 
be  with  us.  In  any  case  peat,  wood  and  oil  are  very  temporary  ex- 
pedients. I  suppose  that,  before  it  was  actually  done  we  might  have 
been  told  that  transportation  of  Welsh  coal  to  Sudbury  was  economic- 
ally impossible.  Yet  we  imported  1,000  tons  last  year  for  our  staff 
and  men  and  it  cost  us  approximately  $3.00  per  ton  less  in  our  base- 
ments, after  paying  ocean  freight  for  nearly  3,000  miles  and  rail  freight 
for  450  miles,  than  Pennsylvania  anthracite.  There  is  no  way  of  evad- 
ing the  transportation  problem  of  carrying  Alberta  coal  to  Ontario 
consumers.  If  we  don't  attack  this  problem  in  earnest  now,  while  we 
have  time,  we  are  simply  drifting  into  a  time  when  we  shall  be  compelled 
to  rush  headlong  into  the  solution  of  it,  with  possibly  much  suffering, 
and  without  time  at  our  disposal  to  solve  it  in  the  best  manner. 

C.   V.   CORLESS,   M.E.I. C. 


Deterioration  of  Concrete  in  Alkali  Soils 

Toronto,   Ontario 
April   11,   1923. 
The  Editor,  Journal: — 
Dear  Sir, 

In  the  issue  of  The  Engineering  Journal  of  February  1923,  page 
57,  there  is  published  a  report  of  The  Institute  committee  on  deterio- 
ration of  concrete  in  alkali  soils. 

After  carefully  reading  this  report,  one  point  particularly  is  set 
forth,  which  I  think  deserves  further  discussion,  and  it  is  the  purpose 
of  this  letter  to  enquire  for  certain  information,  with  reference  to 
normal  differences  found  in  general  laboratory  tests  on  Portland  ce- 
ments. 

References  are  made,  and  tables  set  forth  of  tests  carried  out  on 
three  makes  of  cement,  viz.;  Canada  Cement,  Super  Cement  and  Com- 
mercial Cement.  The  difference  in  tests  between  Super  and  Canada 
cements  are  emphatically  characterized  in  large  type,  as  only  "normal 
differences  often  found  when  comparing  two  Portland  cements  from 
different   mills." 

This  statement  is  made  very  prominent,  and  one  is  apt  to  glance 
rather  hurriedly  over  the  details  as  outlined  in  Table  I,  of  the  above 
mentioned  report.  When  these  details  are  analyzed,  certain  marked 
differences  in  crushing  strengths  are  shown,  varying  in  different  mixes 
from  thirty  to  fifty  per  cent,  as  follows: 

Table  of  differences  compiled  from  report  of  the  committee  as  published. 
Source  of  Strengths 

Aggregate  Mix    Canada  Portland    Super  Differences 

Carsland,  Alta.  .1-1-2  2100  lbs.        3120  lbs.  1020.  . .  .48 .6% 

"   .1-1.67-3.33     1802     "  2291     "        489.... 27.1% 

Warman,  Sask..  1-1.36-1.66     2520     "  3540     "  1020.  ..  .40.5% 

"   .1-2.3-2.8         1260    "  1825     "        625... 49 .6% 

Winnipeg,  Man.  1-1.28-1.84     2515     "  3505     "        990... 39 .4% 

Neat  Cement...  5988     "  8695     "  2707.  ..  .45.2% 

Is  it  to  be  inferred  that  the  normal  product  of  any  two  Portland 
cement  mills,  can  normally  be  expected  to  differ  in  quality  so  that  it 
may  require  three  bags  of  cement  from  one  mill,  to  do  the  work  of  two 
bags  from  the  others?  If  this  is  so,  I  venture  to  suggest  that  it  is  a 
point  of  very  material  importance,  not  generally  appreciated  by  en- 
gineers. 

Yours  truly, 

E.  C.  GOLDIE,   A.M.E.I.C, 


Trade  Publications 

TIk  Truseon  Laboratories,  Detroit,  Michigan,  have  issued  a  reprint 

on   an    article    on    "Integral    Water-Proofing     a    practical    discussion. 

which  will  be  forwarded  upon  request  to  any  members  ol  The  Institute. 
Tin  Asphalt  Association  <><  New  York  City,  has  issued  a  pamphlet 
entitled   "Salvaging  old   Pavements  b;    Resurfacing    with    \spnalt" 
being  brochure  No   1  I,  which  ma  red  upon  request 


Chicoutimi  Hydro-electric  Development 

Remarkable  progress  has  been  made  on  the  million  dollar  hydro- 
electric development  of  Price  Bros,  and  Company,  Limited,  at  Chicou- 
timi, Quebec.  The  actual  work  dates  from  November  5th,  1922, 
when  the  contractors  first  appeared  on  the  site.  Concrete  was  first 
poured  on  January  18th  of  this  year  and  to  date  22,000  cubic  yards  of 
concrete  have  been  placed  out  of  a  total  of  26,000  cubic  yards.  The 
work  has  of  necessity  been  pushed  to  the  utmost  in  order  to  take  ad- 
vantage of  the  low-flow  period  of  the  river,  so  that  until  very  recently 
the  construction  was  carried  on  with  night  and  day  shifts,  seven  days 
in  the  week. 

The  south  wing  wall  of  the  dam  is  connected  to  the  gravity  section 
connecting  an  Ambursen  section  400  feet  long  which  in  turn  is  connected 
to  a  gravity  section  150  feet  long.  The  dam  proper  consists  of  a  four 
tanker  gate  spillway  section  and  a  control  sluice  section,  while  for  the 
intake,  a  gravity  bulkhead  dam  approximately  100  feet  in  length  with 
a  short  section  of  core  wall  on  the  north  bank. 

At  present  the  sub-structure  of  the  power  house  is  completed 
the  hydraulic  equipment  for  which  is  being  supplied  by  the  Dominion 
Engineering  Works,  Limited,  consisting  of  one  75,000  h.p.,  I.  P.  Morris, 
turbine.  The  electrical  equipment  is  being  supplied  by  the  Canadian 
Westinghouse  Company,  Limited,  while  the  headgates  and  the  spillway 
gates  are  on  order  from  the  Dominion  Bridge  Company,  Limited. 

The  consulting  engineer  on  the  work  is  Geo.  F.  Hardy,  M.E.I. C, 
of  New  York;  the  general  contractors  are  the  Wm.  I.  Bishop.  Limited, 
Montreal;  and  the  resident  engineer  in  charge  of  construction  C".  N. 
Shanly,  A.M.E.I.C,  with  C.  Ben  Bate,  A.M.E.I.C,  as  his  chief  assistant. 

Trade  Publication 

The  pumping  equipment  of  the  immense  new  refinerj  at  Baltimore 
put  in  operation  last  year  by  the  American  Sugar  Refining  Co.  is 
criberl  in  a  leaflet  published  by  the  De  I. aval  Steam  Turbine  Co  .  Tren- 
ton.  N.J.    The  leaflet  is  copiously  illustraced,  and  will  doubt! 
interest  to  engineer!  confronted  by  similar  pumping  probli 

Anothei     pamphlet     lecenlK     issued    by    this    <  ompam     illusl 

the  use  of  steam  turbines  for  driving  heavj  machiner 
dust  and  grit. 
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Preliminary     Notice 

of  Application  for  Admission  and  for  Transfer 


19th  April,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  ol 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  aDolications  herein  described  in 
May,  1923. 

Fraser  S.  Keith,  Secretary. 


•The  professional  requirements  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineer's  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal,  Hydraulic, 
Mechanical,  Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years 
of  age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four 
years.  This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the 
candidate  is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He 
shall  not  remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects,  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry,  Euclid  (Books  I. -IV  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in   the   advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ARMSON— HAROLD  PERCIVAL,  of  Newtonbrook,  Ont.  Born  at  Leicester, 
Eng.,  Nov.  16th,  1887.  Educ,  Northampton  and  County  Tech.  Sch  ,  and  I  (  \S  course 
mech.  engr'g.,  London,  Eng.,  and  Scranton,  Pa.;  1900-10,  mech.  dftsman.,  detail's, 
for  industr'l.  mchy.  and  plant  layouts.  Standard  Rotary  Machine  Co..  Rushdcn,  Eng.; 
1910-11  (6  mos.),  ch.  dftsman.,  design'g.  oil-burning  furnaces  for  industr'I,  plants. 
Franc  is  Hyde  A  Co.,  Montreal,  Que  ;  1911  Sums  >.  "lee'l  dftsman.,  Nor.  Elec.  and  Mf. 
Ltd.,  Montreal;  1911  and  12,  ( 1 '  ■_■  mos.),  designei  and  dftsman.  Schofield-Holden 
Machine  <  Soy  Ltd  .  Toronto,  1912  1 1  mo.  I,  Russell  Motor  ( !o.  Ltd.,  W  Toronto,  5  mos  . 
Pease  Foundry  Co.  Ltd.,  Toronto  and  1911-13  (14  mos.)  Holden-Morgar  Co.  Ltd., 
'Toronto;  1912  (4  mos.),  plant  layout  dftsman  .  Acadia  Sugar  Refining  Co.,  Halifax; 
1913-11  (1  mo  i,  eleo'l.  dftsman  ,  Automatic  Elec  Cook  Co.;  1913-14  i  Hi  mos  i,  str'l. 
dftsman  and  checker,  McGregoi  >v  Mclntyre,  Ltd,  and  1914  (5  mos.),  Canadian  Allis 
Chalmers  Co.  Ltd.,  Toronto;  1915-19.  ch.  engr.,  Holden:Morgan  Thread  Miller.  Ltd., 
Toronto;  1917-1^  (5  mos  mech.  asst.  to  ch,  engr  .  British  Forgings,  Ltd.,  Toronto; 
1919  (Aug.-Ocl  i,  str'l.  dftsman  and  checker,  Toronto  Steel  Constrn  Co.,  I  til  ,  and 
4  mos.,  Bernard  U  Prack,  industrial  engr.,  'Toronto;  1920  21  ( 5  mos.),  plant  layout 
dftsman  American  Cynamid  Co.  Ltd.,  Niagara  Falls,  Ont.;  1921  (7  mos.),  partner. 
Harold  1'.  Armson  I  and  1921-22,  (9  mos  i.  senr    partner,  Armson   A    Nock, 

machine  and  specialty  design,  Toronto;    May    1922   to  date,  asst.   engr,,    Walter   ,1 
Francis  &  Co.,  Toronto,  I  tnl 

References:  W.  J.  Francis,  F.  B.  Brown,  H.  G.  Acres,  T.  H.  Hogg,  D.  S.  Ellis, 
W.  P.  Wilgar,  J.  L.  Busfield,  E.  T.  Bridges,  F.  M.  Byam. 


BURGESS— GEORGE  JAME8.  ol   Windsor,  Out.     Born  at  London.  England. 
Mar.    1st,    lXi.9      Educ,   Classical   and   Science   Philological   Sch..   London,   drawing 

am    So     Kensington  Science  and  Art   Dept.  specials     Kings  Coll.,    I 
England;  1910-11.  design  and  reconstrn.  of  elevator  at  Nesbitt,  Man  ,  for  Manitoba 
Grain  Commit  ,  1911-13,  design  and  constrn  .  street  cleaning  machinery  for  Motor 
Street  Clean  n  ua,  Sask.,  and  \\  im  1914-17,  high  tension  operator 

H.E.P.C  ,  of  Out  ;  1918-20,  design'g.  dftsman.,  Canadian  Steel  Cor]  ,  Ont.; 

1920  to  date,  dftsman.,  Canadian  Su-el  Corpn.,  at  present  with  Canadian  Bridge  Co 
Windsor,  Ont. 


References:  H.  Thome.  J    ]•;.  Porter,  J.  S.  NeMes,  G. 
O.  M.  Perry,  J.  C    Ki 


V.  Davies.  J.  H.  Bradley. 


DICKSON  GEORGE  LESLIE,  of  Moncton,  N.B.  Born  at  Truro.  N  S  Dec. 
24th.  1S7S  Educ  ,  M.A.,  Icadia  Univ.,  1900;  1905-10,  chief  elect'n..  Pictou  County 
electric  Company;  1910-16,  chief  elect'n..  Nova  Scotia  Steel  and  Coal  Company, 
Wabana,  Xfld.;  1916-17.  mgr.,  Chambers  Electric  Light  and  Power  Co.,  Truro;  1919- 
23,  gen.  power  plant  inspr  .  eastern  lines.  C.N.B  ;  at  present  elec.  and  signal  engr.,  At- 
lantic region,   C.N.R.,    Moncton,   N.B. 

References:  R.  G.  Gage,  M.  J.  Murphy,  H.  J   Crudge,  F.  O.  Condon,  K.  Gordon. 

JAMES— HAROLD  H.,  of  191  Vermont  Str..  Montreal,  Que.  Born  at  Toronto, 
Ont.,  Aug.  3rd,  1889.  1906-09,  engr'g.  appr'tce.,  Canada  Foundry  Co..  Toronto; 
1909-12,  mech.  drftng..  General  Electric  Co.,  Schnectady;  1912-14,  struetrl.  detailing. 
National  Bridge  Co  ,  and  Structural  Steel  Co.,  Montreal;  1915-16,  genrl.  plant  engr'g., 
N.S.  Steel  and  Coal  Co.,  New  Glasgow,  N.S.;  1910  to  date,  engr'g.  dftsman.,  office  of 
maintenance  engr  ,   Montreal  Locomotive    Works.  Montreal.  Que. 

References:  C.  A.  Mullen,  F.  J.  Di  Benga.  A.  F.  Hanly,  J.  M.  Robertson,  S.  D. 
MacNab. 

KNAPP— EDWARD  WINSLOW,  of  107.  Hutchison  Str.,  Montreal.  Que. 
Born  at  Sackville.  N.B.,  Oct.  31st,  1894.  Educ,  McGill  Univ.  (graduating  this  year); 
1920.  surveying  during  summer. 

References:  L.  A.  Herdt,  C.  V.  Christie,  C.  M.  McKergow.  A.  R.  Roberts,  E. 
Brown. 

LANGLOIS— WILLIAM  LAWRENCE,  of  Toronto.  Ont.  Born  at  Toronto. 
Dec.  14th,  1900.  Educ,  4th.  yr„  civil  engr'g.,  S.P.S.,  Toronto;  1921  'Apr  -Aug.). 
rodman  and  instr'man.  on  survey  party  for  H.E.P.C,  on  Chippawa  Power  Canal; 
1922  (summer),  survey  and  timekeeping  for  Dept.  of  Colonization  of  Roads.  Ont. 

References:  C.  R.  Young,  P.  Gillespie,  W.  J.  Smither,  A.  Harkness,  T.  R.  Loudon. 

LESLIE— JAMES,  of  2103  Mance  Street,  Montreal,  Que.  Born  at  Montreal, 
June  1st.  1865.  Educ.  private  tuition  under  Prof.  Whyte.  and  dfting.  tuition  under 
J.  Dyer,  J.  McDouga'.l  Iron  Works,  Montreal,  1879-84,  and  tech.  school.  San  Francisco, 
Calif.,  1894;  1882-86,  W.  P.  Bartley  &  Co.,  St.  Lawrence  Engine  Works,  and  J.  C. 
and  R.  S.  Weir,  marine  engrs.,  Montreal:  1886-98,  loco.  dept..  C.P.R.;  1889-94.  Vancou- 
ver Electric  Rly.  and  Lighting  Co.;  1895-98.  mech.  supt..  Berners  Bay  Mining  and 
Milling  Co..  Juneau,  Alaska;  1899-1904.  erecting  and  supervising  engr..  Dawson 
Elec.  Light  &  Power  Co.,  Dawson,  Y.T.;  1904-07.  Jas.  Leslie  &  Co  .  engrs..  Dawson. 
Y.T.;  1907-11,  erecting  engr.,  last  two  years  supt..  Cobalt  Central  Mining  Co..  Cobalt, 
Ont.;  1912  to  date,  inspr.,  munic.  waterworks  and  fire  preventive  appliances.  Canadian 
Fire   Underwriters'   Association,   Montreal,   Que. 

References:  A.  Surveyer,  T.  W.  Lesage,  H.  A  Terrault.  W.  H.  Sutherland,  W.  S. 
Lea. 

LOCK  WOOD— WALTER  HOLMES,  of  2317  Ottawa  Street,  Regina.  Sask. 
Born  at  Leeds.  England,  Feb.  9th,  1883.  Educ,  Leeds  Technical  School.  1899; 
1907-19.  foreman  on  bldgs.  including  Kings  Hotel.  Kitchener  Hotel.  Queens  Hotel, 
International  Harvester  fildg.,  several  schools,  Regina  Parliament  Bldgs.,  Saskatoon 
Telephone  Exchange,  etc.;  1919  to  date,  dfting,  designing  and  estimating,  Waterman 
Waterbury  Mfg.  Co.  Ltd.,  Regina.  Sask. 

References:  J.  N.  De  Stein,  J.  H.  Puntin,  R.  J.  Leckv.  F.  W.  Townsend.  K.  N. 
Crowther,  R.  W.  Allen. 

MACKLIN— FREDERICK  CHARLES  ARTHUR,  of  Montreal.  Que.  Born 
at  Peterborough,  Ont.,  Aug.  28th,  1889:  Educ,  St.  Johns  School,  Lower  Canada 
College,  Montreal,  1900-07;  1907-08,  chainman  and  rodman,  St.  Mary's  Branch, 
C.P.R.;  1908-09.  C.P.R.  fire  claim  survey,  New  Brunswick,  and  survey.  Windsor 
Station,  Montreal;  1909-12,  instr'man.,  location  and  constrn..  Alberta  CeDtral  Rly.; 
1912-14,  res.  engr.,  constrn.,  Edmonton,  Dunvegan  and  B.C.  Rly.:  1914.  engr..  real 
estate  improvement,  Equity  Trust  Co.;  1914-17.  Lieut  .  Royal  Highlanders  of  Canada 
and  Royal  Engrs.,  and  1917-19.  Capt.,  Royal  Engrs..  rly.  location  and  constrn  :  At 
present  res.  engr..  Interprovincial  and  James  Bav  Rly.,  extension  of  C.P.R..  Fabre, 
Que. 

References:  J.  M.  R.  Fairbairn.  D.  Hillman.  E.  S.  M.  Lovelace,  T.  Turnbull. 
E.  C.  Goldie,  J.  M.  Silliman,  G.  Marryat.  H.  M    Fletcher. 

McINNES— HAROLD  LAUGHLAN,  of  Thorold.  Out  Porn  at  Lyons  Brook, 
\  S  .  Sept.  19th.  1S90.  Educ,  Dalhousie  Univ..  Halifax.  1908-10;  1911-12.  chainman. 
Halifax  and  So.  Western  Rly  ;  1912-13,  rodman  and  dftsman..  Dartmouth  to  Deans 
Rly.;  1913-15,  dftsman,  and  instr'man  ,  Port  Nelson  Harbour  Develop'mt.:  1916-19 
overseas  with  C.E.F.;  1922  to  date,  instr'man  .  Wclland  Ship  Canal  Constrn. 
Thorold.   Ont. 

References:  D.    W.   McLachlan 
C.  W.  West.  W.  B.  McLean. 


C.   B.   Daubney.    W.    A     Hendry,    F.   S     Lasiei 


McDIARMID— FERGUS  ARCHIE,  of  Ottawa.  Ont.  Born  at  Fincal.L,Ont.. 
Mar.  29th,  1880.  Educ,  B.A.,  Univ.  of  Toronto,  '02;  1902,  astronomical  computer, 
staff  chief  astronomer.  Dept.  of  Interior;  1905.  promoted  to  ohserver.  and  1908  to 
asst.  astronomer;  1905-13,  chg.  field  observations.  Dominion  Observatory:  1906-07, 
chg.  of  party  observing  at  14!st  meridian  Yukon-Alaska  Boundary;  1914-16.  gravity 
campaign  establishing  42  stations  across  Canada;  1917  to  date,  supervisor  of  Stand- 
ards, standardization  invar  base  line  tapes,  measurement  of  base  lines  and  geodetic 
astronomy.  Geodetic  Survey  of  Canada,  Dept.  of  the  Interior.  Ottawa,  Ont. 

References:  J.  J.  McArthur,  N.  J  Ogilvic.  J.  L.  Rannie.  J.  D  Craig,  J.  B  Challies. 
H.   L.  Seymour. 

MERTON — HAROLD  A.,  of  London.  Ont.  Born  at  I.ondon,  Ont..  Mar  27th. 
1900.  Educ,  evening  classes,  London  Tech.  Sch.;  1916-19.  dftsman.  appr'tce  .  Veates 
Machinery  Coy.;  1920.  dftsman  .  Whitehead  A  Kales  Iron  Works.  Detroit;  1921,  dfts- 
man., and  to  date,  instr'man.  and  asst.  to  engr.,  London  and  Port  Stanley  Rly  ,  London 
Ont. 

References:  H.  B.  R.  Craig,  H.  L.  Bucke,  E.  V.  Buchanan,  F.  W.  Farncomb, 
H.    A.    Brazier. 
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MORRISON— DAVID  MONTROSE,  of  London,  Ont.  Born  at  Owen  Sound, 
Ont.,  Sept.  5th,  1885.  1903-04,  chainman  and  topogr.,  land  survey;  1905-07,  chain- 
man  and  rodman,  rly.  survey  and  constrn.;  1908-11,  dftsman.  and  instr'man.,  rly.  con- 
struction, dist.  "F",  div.  3  and  4,  1912,  res.  engr.,  div.  3,  and  1913,  in  chg.  final  track 
work  on  same,  Nat.  Transc.  Rly.;  1914-15,  in  chg.  re-constrn.,  and  electrification,  and 
1916  to  date,  engr.  in  chg.  design  and  constrn.,  terminals,  grading,  tracklaying  etc., 
London  and  Port  Stanley  Rly.,  London,  Ont. 

References:  H.  B.  R.  Craig,  H.  L.  Bucke,  E.  V.  Buchanan,  J.  A.  Bell,  F.  A.  Bell. 
W.  P.  Wilgar,  H.  A.  Brazier,  F.  W.  Farncomb. 

MUMMERY— CHARLES  RUTHERFORD,  of  413  Langside  Str.,  Winnipeg, 
Man.  Born  at  Hamilton,  Ont.,  Jan.  14th,  1901.  Educ,  B.A.Sc,  Univ.  of  Toronto, 
'22.  1920  and  1921,  (vacations),  employed  as  millwright;  at  present,  demonstrator 
in  elec'l.  and  mech'l.,  laboratories,  Univ.  of  Manitoba,  Winnipeg,  Man. 

References:  J.  N.  Finlayson,  R.  W.  Angus,  C.  R.  Young,  E.  P.  Fetherstonhaugh 
N.  M.  Hall,  R.  W.  Moffatt. 

PA  WSON— HERBERT  ED  WIN,  of  Sherbrooke,  Que.  Born  at  Brandesburton, 
Eng.,  July  23rd,  1883.  Educ,  Univ.  of  Cambridge  local  exams.,  3rd  yr.  sci.,  City  and 
Guilds  of  London,  Inst.,  '06;  5  yrs.,  articled  pupil  Prosling,  Appleby  &  Finn,  elecl. 
and  mech.  engrs.,  England;  1  yr.,  dftsman.,  Phoenix  Dynamo  and  Mfg.  Co.;  5  yrs.,  asst. 
engr.,  Middlesborough  Corpn.  Electricity  Works;  1  yr.,  supt.  of  constrn.,  General 
Electric  Co.,  New  York;  2  yr.  divnl.  supt.,  New  River  divn.,  Appalachian  Power  Co., 
Va.,  U.S.A.;  1913-20,  mgr.  and  elecl.  engr.,  City  of  Prince  Albert,  Sask.,  except  1915-19, 
overseas  C.E.F.,  pte.  to  Capt.;  1920  to  date,  mgr.,  gas  and  electricity  dept.,  City  of 
Sherbrooke,   Que. 

References:  H.  E.  M.  Kensit,  J.  B.  Woodyatt,  J.  M.  Robertson,  S.  R.  Newton, 
R.  E.  Chadwick. 

POUNDER— JOHN  ALLAN,  of  Ottawa,  Ont.  Born  at  Co.  of  Renfrew,  Ont., 
May  13th,  1892.  Educ,  B.A.,  Univ.  of  Toronto,  '12.  D.L.S.;  1909-12,  articled  pu- 
pil to  D.L.S.,  on  surveys  of  Internat.  Boundary  Commn.;  1912-15  (Winter  seasons), 
engag'd,  on  computations  of  triangulation  and  precise  traverses,  etc.;  1913-15,  (field 
seasons),  in  chg.  parties,  triangulation  and  base  line  work,  etc.,  also  1919,  Internat. 
Boundary  Commn.;  1920,  Canadian  attach^  with  U.S.  Boundary  survey  party  on 
Unuk  River,  Alaska,  and  1921,  in  similar  capacity  on  St.  Croix  River;  1921,  ch.  of  party, 
making  topog'l.  map  of  position  of  Campbell's  Island;  1922  (summer),  ch.of  party  on 
survey  of  S.  W.  branch  of  St.  John  River;  1922  (Fall),  ch.  of  party,  making  topogr. 
map  of  St.  Andrews,  N.B.,  and  vicinity;  1919-22  incl.  (winters),  adjustment  of  precise 
and  other  traverses  to  fit  control  geodetic  positions;  at  present,  engr.  on  staff,  Internat. 
Boundary  Commn.,  Ottawa,  Ont. 

References:  J.  J.  McArthur,  J.  D.  Craig,  N.  J.  Ogilvie,  W.  M.  Tobey,  J.  L.  Rannie. 

RAINBOTH— GEORGE  LOUIS,  of  Ottawa,  Ont.  Born  at  Aylmer,  Que.,  Aug. 
17th,  1884.  Educ,  D.L.S.,  O.L.S.;  Member,  Assoc,  of  Prof.  Engrs.  of  Ont.;  1903-04, 
asst.  to  late  G.  C.  Rainboth,  M.  Can.  Soc  C.E.,  D.  and  P.L.S.,  subdivn.  contract 
in  Saskatchewan;  1905-06,  power  and  timber  limit  surveys  in  Que.  and  Ont.;  1907, 
plane  table  re-survey  of  Que.- Vermont  Internat.  Bdry;  1908,  similar  work,  Maine, 
N.B.;  1909-10,  reconnaissance  and  topography  on  triangulation  survey  of  St.  John 
and  St.  Francis  Rivers  for  Internat.  Bdry.  Commn.,  and  1911,  on  St.  Francis  River, 
1912,  similar  work  on  S.W.  line,  Maine-Que.,  and  1913-14,  on  S.W.  branch  St.  John 
river;  1915-18,  re-survey  of  "height  of  land"  bdry.,  Que.-Maine,  1911-18,  in  gen.  chg. 
field  work  summer  seasons,  compiling  maps  winter  seasons,  1916,  survey  at  Smiths 
Falls,  Ont.;  Dept.  of  the  Interior;  1919,  subdivn.  survey  in  Ottawa,  Dept.  of  Int.;  at 
present,  dftng.,  computation  and  compilation  plans  of  bdry.  surveys. 

References:  J.  J.  McArthur,  J.  D.  Craig,  N.  Ogilvie,  F.  B.  Reid,  J.  L.  Rannie, 
G.  F.  Dalton. 

ROBB— ROLAND  WENT  WORTH  TUPPER,  of  Montreal.  Que.  Born  at 
Amherst,  N.S.,  May  29th.  1883.  Educ,  McGill  Univ.,  1905-06;  appr'tcc,  machine 
■hop  and  testing  dept.,  Robb  Engineering  Works,  Ltd.,  Amherst;  2  yrs.  constrn.  work, 
erecting  steam  power  plant  and  testing,  design'g.  power  plants;  15  yrs.  in  chg.  various 
branches,  Robb  Engineering  Works,  Ltd.,  design'g.,  supervising,  testing  steam  power 
plants  and  heating  installns.,  Toronto  Elec  Co.,  Ltd., Canadian  Copper  Co.,  Copper 
Cliff,  Ont.,  T.  Eaton  Co.,  Winnipeg,  C.P.R.  Co.,  Fort  William,  Ont.,  Calgary  Water 
Power  Co.,  Alta.,  Town  of  Moose  Jaw,  Sask.,  Town  of  Cardston,  Alta.;  at  present, 
district  mgr.,  for  Prov.  of  Quebec,  Robb  Engineering  Works,  Ltd.,  Montreal,  Que. 

References:  F.  B.  Brown,  G.  E.  Newill,  D.  W.  Robb,  H.  H.  Vaughan,  E.  A.  Ryan, 
F.  A.  Combe,  G.  H.  Duggan. 

ROBERTSON— RANDAL  KILLALY.  of  Cooksville,  Ont.  Born  at  Dickinson's 
Landing,  Ont.,  July  16th,  1892.  Educ.  B.Sc,  McGill  Univ.,  '14.  R.M.C.,  Kingston, 
1909-12.  1910,  instr'man.,  and  chainman,  O.L.S.  work  with  Tyrell  A  McKay,  Hamil- 
ton, Ont.;  1913  (4  mos.),  levelman.  City  of  Toronto,  Sewer  Dept.;  1914,  (8  mos.),  asst. 
engr.,  Chipman  and  Power  of  Toronto,  stationed  at  London,  Ont.,  on  sewer  constrn.; 
1915-18,  with  infantry,  and  1919  transferred  to  Engrs.,  in  France,  rank  of  Capt.; 
1919-21,  in  chg.  engr.'g.  dept.,  and  1921  to  date,  works  manager,  Cooksville  Shale  Brick 
Company  of  Canada,  Ltd.,  Cooksville,  Ont. 

References:  W.  Chipman,  R.  D.  Sutherland,  H.  Dwight,  E.  S.  Malloch,  C.  J.  Swift, 
A.    B.    McEwen,    E.    Brown. 

ROBINSON— CHRISTOPHER  M„  of  533,  Aylmer  Str.,  Peterborough,  Ont. 
Born  at  Kingston,  Ont.,  Dec.  1st,  1882.  Educ,  Queen's  Univ.,  1st  and  2nd  vr.,  sci., 
in  one  year,  1909-10;  1908-09,  rodman,  and  1909-11.  transitman  and  inspeotr.,  C.P.R. ; 
1911-12  (9  mos.),  asst.  bridge  engr.,  C.N.R.,  Sudbury;  1912-13,  asst.  bridge  engr., 
Ontario  Divn.,  C.P.R.;  1913-15,  asst.  res.  engr.,  C.P.R.,  Lake  Superior  Divn.;  Can. 
Engrs.,  France;  1921  (9  mos.),  res.  engr.,  Dominion  Park's  Branch,  Dept.  of  Interior, 
Banff,  Windermere  Highway;  to  date,  in  chg.  constrn.,  Port  Hope  —  Peterborough 
Provincial  Highway,  Provincial  Highways  Dept.,  Peterborough,  Ont. 

References:  J.  M.  Wardle,  D.  W.  Bews,  D.  S.  Ellis,  A.  A.  Richardson,  R.  B. 
Rogers,  R.  L.  Dobbin. 

SMITH— WALTER  A.,  of  8ydncy,  N.S.  Born  at  Aberdeen,  Scotland,  Oct.  9th, 
1880.  Educ.,  Gordon's  Tecb.  Coll.,  1896-1900;  1901-03,  surveying  and  field  work 
on  harbour,  Aberdeen  Harbour  Engineers;  1903-04  .  constrn.,  J.  G.  Joicey  A  Co.,  mining 
engrs..  Nowcastle-on-Tyne,  drawing  office  and  shop  work;  1904-14,  Nova  Scotia  Steel 
and  Coal  Co.,  Ltd.,  in  chg.  field  work  (luring  Furnace  and  OH.  constrn.;  3  vrs.,  drawing 
office,  2  yrs.  in  chg.  constrn.  ao.  .';  colliery,  instnll'e  It  <v  W.  Iioilers,  etc.,  2  yrs.,  gonrl 
work,  colliery  and  blast  furnace  work  and  drawine  office  3  vrs.;  1919-2.'!,  engr.  mgr., 
Foster  Construction  Co.,  Ltd.,  I'lniston,  London,  E.  13,  in  ehg.  tech.  staff  shops  and  con- 
struction staff;  at  present,  drawing  office,  Dominion  Coal  Co.,  Ltd  .  QUoe  Bay,  N.S. 

References:  K.  H.  Marsh.  J.  G.  H.  Purvis,  A  8.  Dawes,  T.  J.  Brown,  H.  C. 
Chipman. 

SUTHERLAND-  It  Till.  H  BOLTON  DUNBAR,  of  Montreal.  V  Q  Horn 
at  Montreal,  Que.,  Sept.  1st,  1888  Educ,  B.Sc.,  McGill  Unn  ,'09  1909  ll.inapecti 
on  Caisson  foundations  (or  addition  to  Windsor  Stn..  and  clerk  on  constrn..  additions 
to  several  hotels;  1911-12.  timekeeper  and  engr.,  in  ehg  rock  excavation,  1012  and  18, 
quantity  surveyor  and  estimator,  nnd  1913-14,  oner  in  ebe  constrn.  shiphldg.  plant. 
Canadian  Vickers  Ltd  .  lor  E.  '.  M  (  'ape  A  Co  Ltd  .  Montreal;  1918  18,  overseas 
Canadian  Engrs.,  and  Canadian  Rly.  troops;  191^  t  hi  <  lie     various  lildg 

rontracts,  E.  O.  M.  Cape  A  Co.,  Ltd.,  Montreal    Que 

FUfaraeei   i    Q   M   Cape,  E  8   Mattioe,  J   B   Pi  iic 


TAYLOR— ALFRED  JAMES  TO  WLE.  of  Toronto,  Ont.  Born  at  Victoria,  B.C. 
Aug.  4th,  1887.  Educ,  4  yrs.  pvte.  tuition;  1906-07.  inspectr.,  mech.  dept.,  Canadian 
General  Electric  Co.;  1907-08,  asst.  supt.,  Hamilton  Powder  Works;  1908-09,  works 
engr.,  Canadian  Explosives,  Ltd.;  1909-10,  asst.  to  consltg.  engr.,  industrial  power 
plant  design;  1910-11,  asst.  mgr.,  Shaake  Machine  Works;  1911-12,  asst.  mgr.,  H.  W. 
Petrie  &  Co.,  engrs.,  and  machinery  dealers;  1912-14,  Pres.  and  Mng.  Dir.,  Taylor 
&  Young  Ltd., consltg.  and  contr.  engrs.;  1914-22,  Pres.  and  Mng.  Dir.,  Tavlor  Engr'g. 
Co.,  B.C.;  Member  — A.S.M.E.,  A.I.E.E.,  A.I.M.M.,  C.I.M.M.;  to  date,  Pres.  and 
Managing  Director,  Combustion  Engineering  Corporation,  Ltd.,  Toronto,  Ont. 

References:  J.  T.  Farmer.  A.  G.  Dolzell,  W.  Young,  A.  E.  Foreman,  E.  A.  Cleve- 
and,  A.  K.  Robertson,  A.  C.  R.  Yuill. 

TREMPE— J.  C.  LUCIEN.  of  Quebec,  P.Q.  Born  at  Montreal,  Que.,  April 
27th,  1900.  Educ,  B.A.Sc,  and  C.E.,  Ecole  Polytech.,  '22;  1918  (June-Sept),  elecl. 
repair  work,  Henry  Morgan  Co  ;  1919,  (June-Sept.),  survey  work  in  connection  with 
location  of  dam  site,  Quebec  Streams  Commn.;  1920  and  21,  (June-Sept.),  design'g., 
genrl.  drftng..  and  estimating,  ch.  engrs.  office,  Public  Works  and  Labour 
Dept.;  1922  (May- Nov.),  design'g.,  dftng.;  and  estimating,  and  inspectn.  of  bridges, 
and  to  date.  asst.  mtce.  engr.,  of  highway  bridges,  Public  Works  and  Labour  Dept. 
Quebec,  P.Q. 

References:  I.  E.  Vallee,  J.  G.  O'Donnell,  M.  L.  Guimont,  T.  J.  Lafreniere, 
E.  T.  Lavigne,  C.  C.  Leluau. 

VINEBERG — SAMUEL  SULIM,  of  Winnipeg,  Man.  Born  at  Winnipeg,  Jan. 
12th,  1898.  Educ,  B.Sc,  McGill  Univ.,  '21.  5  mos.,  clerk,  Greater  Winnipeg  Water 
District  constrn.;  4  mos.,  rodman,  railway  mtce.,  G.T.P.  Rly.;  4  mos.,  topogr.,  C.P.R., 
prelim,  survey;  5  mos.,  C.N.R.,  prelim,  and  location  survey;  12  mos.  dftsman.,  Win- 
nipeg Hydro-Electric  System,  and  operator  at  Point  du  Bois;  1917(summer),  leveller, 
D.L.S.;  1919-20,  instr'man.,  on  rly.  mtce.,  and  transitman  in  chg.  of  track  centring 
party,  G.T.P.  Rly.;  1921  to  date,  industrial  heating  engr.,  and  staff  engr.,  Winnipeg 
Hydro-Electric  System,  at  present  on  design  or  stand-by  plant  on  City  of  Winnipeg 
Hydro-Electric  System,  Winnipeg,  Man. 

References:  J.  G.  Glassco,  J.  A.  MacGillivray.  E.  V.  Caton,  L.  A.  Herdt,  N.  M. 
Hall. 

FOR  TRANSFER  FROM  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 
OF  MEMBER 

FRIEDMAN— FERDINAND  J.,  of  Montreal,  Que.  Born  at  New  York,  N.Y., 
May  19th,  1887.  Educ,  B.Sc,  Mass.  Inst,  of  Tech.,  '08.  1908-13,  engr.  in  chg., 
engr'g.  work,  Power  heating  and  ventilating  plants,  Walker  &  Chambers,  New  York; 
1913-17,  private  prctce.  on  same  work;  1917-19,  Capt.,  Ordnance  Dept.,  U.S.  Army; 
1920  to  date,  consulting  engr.  and  partner,  McDougall,  Pease  and  Friedman,  Toronto, 
Ont. 

References:  G.  K.  McDougall,  F.  S.  Keith,  G.  R.  Heckle,  H.  G.  Hunter,  E.  R. 
Pease,  J.  C.  McDougall. 

HARVIE— THOMAS  WHITE,  of  Montreal,  Que.  Born  at  Coatbridge,  Scot- 
land, Aug.  5th,  1877.  Educ,  Glasgow  and  West  of  Scotland  Tech.  Coll.,  1894-1900. 
1894-99,  pupilage,  sewage  and  waterworks,  road  constrn.,  town  planning  and  sur- 
veying, and  1899-00,  asst.  engr.,  Kyle  Dennison  &  Frew,  C.E.,  and  L.S.,  Scotland; 
1900-02,  asst.  res.  engr.,  on  rly.  constrn.,  Caledonian  Rly.  Co.,  Scotland;  1902-04,  asst. 
engr.,  design  and  constrn.,  harbour  works,  etc.,  Clyde  Navigation  Trust,  Glasgow,  and 
1904-07,  res.  engr.,  on  constrn.,  Merklands  Quay,  Shield  Hall  wharf  etc,  and  1907-10, 
agent  and  ch.  engr.  on  constrn.  Yorkhill  basins  and  quays,  etc.,  carried  out  by  Sir 
Robert  McAlpine  A  Sons  for  Navigation  Trust;  1910-13,  res.  engr.,  on  constrn.. 
New  Victoria  Pier,  shore  wharves  etc.,  Montreal  Harbour  Commnrs.;  1913-22,  asst. 
ch.  engr.,  in  genrl.  chg.,  under  ch.  engr.,  on  scheme  for  harbour  improvements  inaugu- 
rated in  1910,  mtce.  of  harbour  works  etc.,  and  1922  to  date,  ch.  engr.,  of  the  Port  of 
Montreal. 

References:  G.  H.  Duggan,  J.  M.  R.  Fairbairn,  R.  S.  Lea,  R.  M.  Wilson,  F.  W 
Cowie,  R.  M.  Hannaford,  H.  Rolph,  F.  P.  Shearwood,  A.  D.  Swan.  G.  R.  MacLeod. 
J.  H.  Hunter. 

MACDONALD— JAMES  CAMPBELL,  of  Kclowna,  B.C.  Born  at  London- 
derry, N.S.,  Oct.  11th,  1880.  Educ,  B.A.,  B.E.,  Dalhousie  Univ.,  '04,  '06;  1905 
(summer),  transitman,  prelim,  rly.  survey;  1906-07,  transitman,  rly.  constrn.,  Virginia: 
1907-08,  transitman,  mtce.,  C.P.R.;  1908  (Apr.-Dec),  transitman,  constrn.,  G.T.P. 
Rly.;  1909,  foreman,  rly.  constrn.,  New  Brunswick  and  Nor.  Ontario;  1910-11,  in  chg. 
installn.,  Richmond  municipality,  domestic  water  system;  1911-13,  in  chg.  design 
and  installn.,  Burnaby  Munic.  Water  system;  1913-14,  gonrl.  prtee.,  inelud'g  devclop't 
Coalmont  Mining  Property,  with  Cleveland  and  Cameron,  Vancouver;  1914-18,  over- 
seas, Canadian  Engrs.,  Lieut,  and  Major;  1919  (Jan.-May),  O.C.,  Canadian  Engrs. 
Depot.  Vancouver;  1919  to  date,  in  chg.  locally  of  reorganization  and  reconstrn  ,  irrig. 
_  systems  in  the  interior  of  the  Province  for  Dept.  of  Lands,  Govt,  of  British  Columbia. 

References:  E.  A  Cleveland,  D.  Cameron,  F.  W.  Groves,  A.  Macphail,  C.  O.  C. 
Donnelly,  E.  E.  Brydone-Jack.  J.  R.  Grant,  E.  Davis,  G.  B.  Hughes,  J.  C.  Dufresne, 
F.  H.   Latimer. 

McCALLUM— GEORGE  HUGH,  of  Ottawa,  Ont.  Born  at  Smiths  Falls.  Ont,, 
April  8th,  1882.  Educ,  B.Sc,  McGill  Univ..  '07;  D.L.S..  B.C.L.S.;  1906  (summer), 
drafting  office,  and  instr'man.  on  location,  C.N.R.,  Winnipeg,  Man.;  1907  (summer), 
asst.  to  J.  E.  Ross,  D.L.S.,  Kamloops;  1908,  staff,  Geodetic  survey,  and  for  3  yrs.  in 
ehg.  reconnaissance  or  observing  parties  in  Ontario,  Quebec,  and  Maritime  Provinces; 
1911  and  12,  in  chg.  reconnaissance  and  observing  in  B.C.;  1915-19,  overseas,  Can. 
Engr*.,  Major  and  M.C.  and  bar;  1913  and  14,  and  1920  to  date,  in  full  chg.  operations 
of  survey  on  Pacific  coast,  Geodetic  Survey  of  Canada,  Ottawa,  Ont. 

Referenres:  N.  J.  Ogilvie,  D.  W.  McLachlan,  R.  L.  Dobbin,  F.  S.  Keith,  J  R. 
Grant.  J.  D.  Craig. 

B(  III  I  MM— LEONARD  E.,  of  Montreal.  Que.  Born  at  Brooklyn.  NY..  Sept. 
16th,  1878.  Educ,  Mass.  Inst,  of  Tech.,  1900-03;  1903-05,  topogr.  and  instr'man., 
location  surveys,  Gull  Colorado  and  Santa  Fe  Rly.;  1906-08, 

reconnaissance,  location,  surveys,  etc.;    I  c.  all  constrn.,  Brett 

A  Hall,  landscape  archts.,  Boston,  Mass.;  1910  to  date,  in  pvte.  practice,  landscape 
archt're,  1912  to  date,  consltg  engr.,  Town  o(  Hampstead,  P.Q..  and  191 T  to  date 
for  Towns  of  Mt  Royal  and  Beaoonsneld,  1918  to  date,  town  planning  consultant 
for  town  ol  I   ills,  Ont  ,  in  chg.  all  development  work;  at  present,  private 

i  r  Str.,  Montreal 

References    F.  S    Keith,  \\ .  .1    Francis,  F.  B.  1  I  eod,  <■'•.  M 

A     II     Loss,   A   Surveyor 
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.,„,,  ,;     HOEAj  I     I  11  WELLYN.  of   Werton.  Ont.    Bora  ■»  »**£*< 

n„,    i,,,,,.  ,1,1,  logo      Educ    B.A.So.,  Univ.  of  Toronto,  l.S,  (grad   hi  b.  uj).  <^.c. 
WW  LB  '  B    SI   s     N  s  l.  s  .  1902  (summer),  rodman,  rWra  Fall.,  Canadian 

muSrWwnH  fa  191 »:i-<)T.  dit-man..  and  Orel  Mat.  LSth  bate  In,-  we* M  b  meridian. 
SS^br  »;,  .  I  ..-p.  of  taterior;  190WJ8,  ml,  B.  J  Baunder.  M .E.I.C..  . Rhnon ton. 
lQos-'lo  Baunden  &  Seymour,  olvil  Bn«Fs.,  genrl.  praotioe;  1910-12,  pvte  price.. 
ESod't  .urv'v.  for  Alberta  Central  BJy.j  1912-14.  senr  partner.  Seymour  &t)awe. 
ltd  engrstor  City  ol  Red  De«;  1916-fO,  Dominion .Govt  ..town  planing engr  g.. 
Banff  IKl'ifax  (devasted  area).  St.  John.  Niagara  Regional  area,  etc.;  1920-21. 
"r":r  \Vvl,I,(.-Hol>.'rts  &  Bewnour.  director,  Frank  Barber  and  Associates,  Ltd.. 
ron,Ug  engr"  munic and  town  planning  engr'g.,  consultant.  City  of  Niagara  Fall.. 
1921  Hailevbu'ry?  1922;  at  present  consltc.  munic.  and  town  planning  engr  .  associated 
in  ciiy  planning  surveys  for  Chy  of  Kitchener,  special  lecturer.  Easter  term.  Ln.v. 
of  Toronto,  in  town  planning.  Toronto,  Ont. 

References:  R.  0.  Wynne-Roberts.  C.  H.  Mitchell,  WH.  Breithaupt.  C.  R. 
Young!  N   J   Ogilvie,  D.  H.  Nelles,  J.  C.  Keith,  P.  Gillespie.  F.  S.  Keith. 

SHUPE_STANLEY,  of  Kitchener,  Ont.  Born  at  Bridgcburg,  Ont..  Feb.  24th, 
1890  Educ  BJLBom  I"  v  of  Toronto.  '1-1.  2  yrs.  study  fire  prevention,  Canadian 
liSrp'rnTlerwriterVAssocn  ;  1904-14  (summers),  office  and  field  asst.  to  munic  engrs 
™dl)IS™rku\l™o»;  191T,.  engr.  in  ohg.  roads,  bridges  and  drainage  work ; 
W16-M  toVJn  Mgi?.  Duimlle,  township  engr.,  Moulton.  Canborough.  Seneca,  Ualpole. 
North*  South  Cayuga  etc.;  to  date,  town  engr..  Oshawa  and  at  present,  city  engr. 
in  chg.  city  planning,  etc.,  Kitchener,  Ont. 

References:  W.  H.  Breithaupt,  A.  G.  Dalzell.  P.  Gillespie,  W.  A.  McLean,  W. 
Storrie,   W.  Gore. 

TAIT— ISAAC  JOSEPH,  of  Montreal,  Que.  Born  at  Aberdeen,  Scotland,  June 
9th  187G  Educ,  Stewart's  Coll..  and  Heriot  Watt  Engr.g.  Coll..  Edinburgh,  Scotland 
.nn'r'tceshiD  mech  engr'g.;  1898.  steam,  hyraulic  and  genrl.  engr  g.,  Brown  Bros., 
Ltd  Edinburgh  six  mo^.elec'l.  engr'g.,  Cribbes  &  Ross.  Edinburgh;  1899-06.  marine 
engr-'e  on  various  ships,  18  mos.  eh.  engr.;  1907  (9  mo..),  spec.a  training,  marine 
tuAine  constrn..  Fairfield  Shipbuiling  Co.,  Ltd..  Glasgow;  1907-11,  2nd.  and  ch. 
turbine  cons       ,iEsks.dci>  ^  ^^  George„.  n^)    aSst.  mgr-,Jf"f 

4  Son,  Avonmouth  and  Bristol;  1913  testing  engr  Calorolae  Ltd  L.verpod;  1914- 
ir  nh  rntrr  ehe  mech.  equip  mt.,  Windsor  Str.  Stn.  bldg.,  C.F.K.,  191 /-19,  asso 
ciate^witrfj  T ?.  Farmer.  Montreal;  1919  to  date,  supt.  engr..  C.G.M.M.  Ltd..  Mon- 
treal.  Que. 

References:  J.  T.  Farmer,  E.  A.  Ryan.  F.  A.  Combe.  F.  B.  Brown,  K.  B.  Thorn- 
ton. 

YOUNG— RODERICK  BEARCE,  of  168,  Quebec  Ave..  Toronto,  Ont.  Born 
at  Minneapolis  Minn..  April  24th,  1891.  Educ.  B.A.Sc  Univ.  of  Toronto.  '13.  C.E., 
*19-  1907-10.  (summers),  rly.  constrn..  C.P.R.;  1911-13,  (summers),  engr  g  appr  tea- 
Canadian  Westinghouse  Co.;  1913-16,  asst.  laboratory  engr.,  H.E.P  C.  of  Ont.,  en- 
gae'd  on  genrl.  testing;  1916  to  date,  senr.  asst.  laboratory  engr  in  chg.  engr  g.  mate- 
rials and  chemical  sections  of  the  laboratories.  1918-21.  directed  extensive  researches 
in  properties  of  concrete  and  methods  of  concreting.  Hydro-Electric  Power  Com- 
mission of  Ontario,  Toronto,  Ont. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  P.  Gillespie,  F.  A.  Gaby.  W.  P.  Dob- 
eon,  W.  J.  Francis. 


FOR  TRANSFKR   FROM  CLASS  Ol    J'  MOR  TO  HIGHER  GRADF 

DOU1  I       (,|  OBOE  BOY,  of  Montreal.  Que.     Born  at  New  Glasgow    N .8  .  Jar. 
w,>     i    ,        |.,l,  ■     I  l  «  a,"'i  ,iftta' 

tl*teelwo1  .913-14.  designing 

n.  l.i  1  g.     N  B  C«  Worl  -    Halifax,  N  -  '■'<   Klyj- 

S^'oc^TeSnli  Mft^; 

1918  ffi  mot  i. sewer  and  water  system  layout  '  ,,  l  ,}.tir'<uSin 

,„,r  .  ( ■  M(  .  bridge  d-pt  Moncton;  021-23,  asst.  engr  ,  <  VI  engr  ol stand, ard. 
office.  Toronto,  <<„t..  hSai  1923  to  ;date.  asst.  engr.,  chief  engrs  office.  ...VI.. 
Montreal,  Que. 

References:  W.  A.  Duff.  R.  O.  Stewart,  A.  W.  Smith,  J.  A.  Ellis.  F.  I  C.  Goodman. 
A.    H.    Jones. 

hydrometric  engr.,  Dept.  of  the  Interior,  Calgary,  Alta. 

References:  A.  L.  Ford.  G.  H.  Whyte.  P.  M.  Sauder.  F.  K.  Beach,  O.  H.  Hoover. 
P.  J.  Jennings,  J.  A.  Spreckley,  C.  A.  Robb. 

FOR  TRANSFER   FROM  CLASS  OF   STUDENT  TO   HIGHER  GRADE 

ALLEN- WILFRED  JOSEPH,  of  Beauport.  Que.  Bom  »»  «:  az»cl£ri«\  Que-. 
Sept.  3rd,  1898.  Educ;  I.  C.  S.,  Survey.ng  and  raapP>D&™^1^1LC±:i  ■•£'"; 
19  9-July  1920,  business  college;  1920-21.  freight  biller.  C.  N.  R.;  . \™-%:  <**£•.  }*£- 
of  Immigration  Quebec;  1922  to  date,  asst.  engr.,  computing  and  checking  field  notes. 
plotUng !  ana  X'cfing  center  lines,  topography,  profiles  and  cross-sections,  Department 
of  Roads,  Quebec,  P.  Q. 

References;  J.  A.  Lefebvre.  P.  Savary,  J.E.Roy.  S.  Amiot.  A.Paradis. 

CREALOCK— ARCHIE  BURGESS,  of  Toronto.  Ont.  Born  at  Toronto.  Ont  . 
Jan  9  h  1893  Educ  B  A  So..  Univ.  of  Toronto,  '15.  1912-13,  (summer),  survey 
staff,  Toronto  HarWCommn.;  1915.  drftng.  and  estimating  on radialr  £.  entrances 
with  the  civic  Transportation  Committee,  Toronto;  1916.  Impenal  Mmistry ,o!Nto 
tions  on  brass  inspentn.;  1917.  ch.  inspectr.  on  same  work  at  Toronto,  Detroit  and 
Montreal  short  periods  to  1918;  1918-19,  metallurgist  aeronautical  engine  divn ,  W  1- 
lys-Ovcrland,  Ltd..  West  Toronto;  1919  to  date,  bndge  engr.,  Provincial  Highways. 
Ontario  Dept.  of  Highways,  Toronto,  Ont. 

References:  W.  A.  McLean.  G.  Hogarth,  F.  B.  Goedike,  C.  R.  Young.  E  \ 
Deverall,  C.  E.  Bush,  N.  D.  Wilson. 

MACLACHLAN-ALEXANDER  GRANT  of  St.  Thomas,  ^t  B.rn  at 
Smyrna,  Asia  Minor,  June  21st.  1896  Educ.  B.Se.  Queen  s  Iniv..  22^ 1920  (May 
Oct  )  labourer  reinf.  concrete,  t  mber  trestle  bridge,  macadam  roads,  drainage 
genr  :  bfdgs  and  repair  work;  1921  (May-Oct.),  timekeeper  and  instr'man  engr  g. 
dept  laying  steel  pipe  lines  install'g.  pumps  and  foundations,  erect  g.  steel  tanks, 
etc  Union  Oil  Co..  Los  Angeles.  Cal.;  1922  (June-July),  in  chg.  constrn.  dept.  Stan- 
dard OU  Co  of  New  York  in  Smyrna.  Asia  Minor,  location  and  supers  g..  laying 
out  of  moorings  in  Smyrna  Harbour,  also  ^mmeneed  operatior^  forerect.on  sfW 
x  30'  (approx.)  steel  tank,  work  discontinued;  Nov.  1922  to  date,  asst.  city  engr. 
design  and  constrn.,  storm  sewers  etc.,  St.  Thomas,  Unt. 

References:  W.  C.  Miller,  G.  C  Wright.  W.  P.  Wilgar.  A.  Macpha.l.  L  1 
Rutledge. 


Relative  Durability  of  Native  Woods 

In  response  to  numerous  requests  for  information  on  the  relative 
durability,  or  resistance  to  decay,  of  untreated  woods,  the  U.S.  Forest 
Products  Laboratory,  Madison,  Wis.,  has  prepared  the  following  table 
from  the  service  records  and  information  it  has  collected.  There  are 
not  enough  records  in  existence  on  some  of  the  woods  to  be  conclusive 
and  the  durability  figures  given  should  be  accepted  only  because  they 
are  based  on  the  most  complete  service  data  anywhere  obtainable, 
supplemented  by  observation  and  expert  opinion  from  many  sources. 
They  are  subject  to  correction  whenever  authentic  service  data  show 
the  necessity. 

No  attempt  has  been  made  to  translate  the  relative  durability 
given  here  in  percent  into  years  of  life,  since  the  variety  of  climate, 
soil  and  moisture  conditions  to  which  timber  might  be  exposed  would 
make  such  data  worthless.  Individual  timbers  of  the  same  species 
may  differ  considerably  in  durability,  too,  according  to  the  amount 
of  heartwood  and  sapwood  they  contain  and  to  their  state  of  preserva- 
tion when  placed  in  service.  Under  any  given  set  of  conditions,  how- 
ever, the  average  service  life  of  timbers  of  the  different  species  will 
probably  vary  in  proportion  to  the  percentages  given. 

Relative  Durability  (Resistance  to  Decay.) 

of  Untreated  Woods. 

—  Durability  of  commercial  while  oak  taken  as  100  per  cent.  — 

Conifers 

Cedar,  eastern  red  (juniper) 1o«"T^n 

"     southern  white ^  * 

"     other  species } £? "{ 'J± 

Cypress,  bald •^ 

Douglas,  fir.  (dense.) 'i'1^ 

"   (ave.  mill  run.) oc"qc 

Fir,  (the  true  firs.) x2"^ 

Hemlock ;»"£? 

Larch,  western oc"ic 

Pine,  jack *?"*? 

"    longleaf,  slash.  (Cuban.) <•>-!" 

"     Norway In'cc 

"     pitch,  sugar 4o-bo 


Pipe,  short  leaf cj^il^ 

"    So.  yellow  (dense) a£m 

"     western  white *Hj 

"    white              ii>ytj 

"    western  yellow,'  pond  loblolly,  lodgepole .J5^ 

Redwood           lZo-wo 

Spruce,  Engelmann,  red,  Sitka,  white.  35-50 

Tamarack ivrv 

Yew,  Pacific  (western.) iiU~ 

Hardwoods 

Ash 40-55 

Basswood 30-40 

Beech *""S{ 

Birch ™ 

Butternut 125175 

S3&::::::::::::::::::::'::::::::::"::::::::'.::".::  100-120 

Cottonwood 2x"2e 

Elder,  pale X?"x2 

Elm,  cork  (rock.),  slippery J*™ 

Elm,  white 2r^ 

Gum,  black,  cotton,  (tupelo.) :'>:'_ 

Gum,  red gg 

Hickory .  *^,2g 

Locust,  black ££im 

Locust,  honey divsn 

Magnolia,  evergreen 

Maple iJKnn 

Mulberry,  red 4cZ£> 

Oaks,  red  oak,  group ^ct) 

Oaks,  white  oak  group *}£ 

Oak,  chestnut on/1  „nn 

Osage,  orange a^, 

Poplar,  yellow *£» 

Sycamore inX  ,  r^ 

Walnut,  black ™JK 

Willow                                     30  - 

Issued   by   U.S.   Forest   Products  Laboratory,   Madison.   Wisconsin 

August  1922. 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  slzel  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  Invited.  Information  concerning  the  charge  for  any  specific  service  will 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York,  N.Y. 


AERIAL  PHOTOGRAPHY 
Equipment     and     Methods.     Aerial    Photography     (La    photographic     acrienne), 
Alphonse  Landry.     Revue  Trimestrielle  Canadienne,  vol.  8,  no.  32,  Dee.  1922, 
pp.  455-465.     Discusses  lenses,  focus,  exposure,  best  types  of  cameras,  enlarge- 
ments, transportation  and  use  of  photographs  made. 

AERONAUTICAL  INSTRUMENTS 

Tension  Meter.  An  Acoustic  Tension  Meter,  A.  H.  Stuart.  Rov.  Aeronautical 
Soc  —  ,11.,  vol.  27,  no.  14C,  Feb.  1923,  pp.  73-78,  6  figs.  Describes  instrument 
used  with  marked  success  for  checking  tensions  in  internal  bracing  wires  of  air- 
plane wings  and  fuselages,  and  for  other  work. 

AERONAUTICS 
Standardization.     Aeronautical  Standardization       Aviation,  vol.   14,  no.   10,  Mar. 
5.  1923,  pp.  209-270.     Practical  suggestions  for  standardizing  materials  used  in 
airplane   construction. 

AIR 
Pollution  from  Industrial  Wastes,      Atmospheric  Pollution  by  Industrial  Wastes, 
Robert    E.  Swain.     .11    Indus    and  Fug.  Chem.,  vol    15,  no.  3,  Mar.  1923,  pp. 
206-301.     Coal  as  source  of  pollution   sulphur-dioxide  problem;   absorption 
from   air 

AIRPLANE  ENGINES 
rTlllH  Ciimi  iiiiiiiiiiiii  Fi-els  for.  Testing  Fuels  for  High-Compression  Engines, 
Stephen  M  Lee  and  Stanwood  w,  Sparrow  Soc  Automotive  Engrs. — 
.11  ,  vol.  12.  no  1,  Jan,  1923,  pp  11-16  8  figs  Methods  used  and  results  ob- 
tained in  two  investigations  made  by  Bur,  of  Standards  relating  to  fuels  for  use 
in  high-compression  aircraft  engines;  fuels  in  question  are  benzol  and  ethyl 
alcohol,  alone  or  blended  with  gasoline. 

AIRPLANE  PROPELLERS 
Speed  Variation.     Variation  in  the  Number  of  Revolutions  of   Kit  Propellers,  V\ 
Achenbach      Nat    Advisory  Committee  for  Aeronautics,  Tech    Notes,  no,  131, 
Mar  1923.  7  pp     ( lives  simple  formulas  permitting  advanced  calculation 
made  of  variation  of  propeller  speed  with  variation  of  one  "r  sions 

of  propeller,  and  allowing  necessary  corrections  to  be  applied     Translated 
from  Teohnuche  Berichte,  vol.  3.  part  2. 

AIRPLANES 

Metai      The  Design  of  Metal  Airplanes,  Roy  G   Miller  and  F.  E.  Seiler,  ,ir      \<  is 
tion,  vol    I4.no   B    I  123,  pp  210-214,  11  figs     Outstanding  feat 

of  metal  construction  as  illustrate,!  i,v  its  principal  expoi 

Military      Military-Airplane  Development  and  Construction  in  Peacetime,  F    11 
Hus-w'll     Soc     Automotive  Engrs        H     vol     12    no    3    Mai 
298      Suggestion  is  made  that  experimental   w,,r^,    .,,  <   develop- 

ments be  i  onfined  to  same  organisation,  with  provision  for  pro  large 

quantities  in  time  of  war. 

8racini  um\-«      American     and     Foreign      Airplane  is      Automotive 

Industries,  vol.  48,  no.  8   Feb.  22, 1923.  pp   I  lerioan,  British  D 

I  renoh,  German,  Italian,  Japanese,  <  zeehoslovakian  and  Swiss  specifications 


ALLOYS 
Thermal  Conductivity.     Thermal  Conductivity  of  Some  Industrial  Alloys,  H.  M. 
Williams  and  V.  W.  Bihlman.     Am.  Inst.  Min.  and  Met.  Engrs. — Trans.,  no. 
1229-N,  Mar.  1923,  5  pp.,  2  figs.;  also  (abstract)  in  Min.  and  Metallurgy,  vol. 

4,  no.  195,  Mar.  1923,  p.  149.  Apparatus  for  determination  of  thermal  conduct- 
ivity of  metals  with  accuracy  within  2  per  cent ;  thermal  conductivities  of  number 
of  commercial  alloys  as  determined  with  this  apparatus,  are  given. 

See  also  Babbitt  Metals;  Duralumin;  Iron  Alloys;  Magnesium   Alloys. 

ALLOY  STEELS 
Tool.     Tool  Steel  (Verktbistaaletl,  Leif  Lindemann.     Technik  Ukeblad,  vol.  70,  no. 

5,  Feb.  2,  1923,  pp.  43-45,  7  figs.  Developments:  microstructure;  alloy  steels; 
tempering,  hardening  and  annealing. 

ALUMINUM 
Foundry  Practice.     Aluminum  Foundry  Practice,  E.  H.  Tyson.     Foundrv  Trade 
Jl.,  vol.  27,  no.  339,  Feb.  5,  1923.  pp.  129-132,  10  figs."  Discovery  and  use  of 
aluminum;    furnaces;    molding    machines;    American    practice;    contraction; 
hand  molding;  blowholes,  porosity  and  unsoundness. 


See  Duralumin. 


ALUMINUM  ALLOYS. 


zee 


AMMONIA 

Purification.  Composition,  Purification  and  Certain  Constants  of  Ammonia, 
E.  C.  McKelvy  and  C.  S.  Taylor.  Refrig.  Eng.,  vol.  9,  no.  7,  Jan.  1923,  pp. 
213-225  and  227,  6  figs.  Describes  methods  of  purification  and  tests  for  purity 
of  samples  used  in  investigations  of  Bur.  of  Standards. 

Saturated  Vapor.  Specific  Volume  of.  Specific  Volume  of  Saturated  Ammonia 
Vapor,  C.  S.  Cragoe,  E.  C.  McKelvy  and  G.  F.  O'Connor.  Refrig.  Eng., 
vol.  9.  no.  8,  Feb.  1923,  pp.  239-248,  4  figs  Specific  volume  of  saturated 
ammonia  vapor  was  measured  in  temperature  interval  —  50  deg.  to  -f-  50  deg. 
cent,  by  two  methods;  one  involving  direct  determination  of  mass  of  vapor 
contained  in  known  volume  and  other,  an  optical  method,  involving  measure- 
ments of  index  of  refraction  of  vapor. 

Synthetic.  Synthetic  Ammonia  Bv  the  Claude  Process.  Chem.  &  Met.  Eng., 
vol.  28,  no.  11,  Mar.  14,  1923.  pp.  498-501,  1"  figs.  Outline  of  Claude's  claims 
as  to  advantages  in  installation  and  operation  of  plants  using  superpressure 
method  as  compared  with  Haber-Bosch  process  for  fixation  of  atmospheric 
nitrogen.  Translated  and  abstracted  from  Memoires  et  Comptes  Rendus  de 
la  Soci£t6  des  IngC-nieurs  Civils  de   France — Bui.,   Apr-June,   1922. 

AMMONIA  COMPRESSORS 
OSCILLATING.      An    Oscillating    Ammonia    Compressor,    H.    J.    Macintire.     Refrig. 
Eng.,  vol.  9,  no.  8.  Feb.  1923,  pp.  252-253,  2  figs.      Action  of  machine,  advan- 
tages and  objections. 

AMONIUM  SULPH  ATE 

Production.  Production  of  Amonium  Sulphate  in  Gas  Works  'La  fabrication  du 
sulphate d'ammoniaque dans les usines a  gas),  \  Grebe)  Chimieet  Industrie. 
vol  9,  no  1.  Jan.  1923,  pp,  26-42,  is  figs,  Coal  diBtijJation  and  by-product 
recovery;  recovery  of  ammonia. 

APPRENTICES.  TRAINING  OF 
Foundry  TRAPES,      Apprenticeship  and  the  Foundrv  Trades.  T.  Makemson.      Foun- 
drv Trade  .11  .  vol   27,  nos,  336  and  338,  Jan    25  and  Feb    B,  1923,  pp.  71-73 

and    117-118.     Select ol    apprentices;    admission    requirements;   practical 

training;  instruction  and  supervision:  works  schools;  training  schemes  in  opt  I 

at  ion;  summary  of  selected  training  schemes :  American  and  continental  schemes. 

AUTOMOBI]  E  ENGINES 

Air-Cooled.      Aircraft-Engine    Practice    as    Applied    to    Air  ■<  I        enger-Cai 

■■■mes.  S.  D.  Heron      Soc.   Automotive  Engrs     -Jl.,  vol  12,  no    L,  Jan    II 
pp.  31-56,  37  figs.     Wherein  automobile  designei  and  builder  oac  profit  by  use 
of  practice  developed  For  air-cooled  ail  Under  design  and  per- 

formance; vaive  location  and  type  of  finning;  Form  ol  cylindei  head;  cylinder 
material;  cooling  surfaci     port  arrangement  foi  ii  and 

valve-gear  arrai  Doling;  quantity  of  air; 

fans,  i  Foundry  i  cooled  eng 

Amfhp  i\    Specifii  itionb       Amei  Bcations.     Automotive 

tndu  18,  no   8,  Ft  :.  pp    128  131. 

DavBLOPUENTe      Recent  Novelties  in  I 

turer,  vol   64,  no    9  and  10   Dei  pp  in -24  and  10-12.  8 

figs.     Improved  forms  of  cylinder  construction  and  arrange) 

...  modifying  stroki    to  suit  power  demand;  eliminating  ignition;  single- 

Bkavt-Oii   ve   Gasoi  imparatii  e  I  est       Auti 

l1'.    1928,  pp  lest   of  '" 

car  but  one  fitted   with  normal  4-stiol 

en     em  .    and    oilier  \>  it),    PeUgl  Ot-Tai  '  I 

ou.  cm.,  in  efforts  to  develop  type  of  cai  yolla 
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AUTOMOBILE   I  l 
ALConoL  JIixtcteh.     Alcohol  Fuel  Mixtures,  ll    R     Idara      Chem.,  Mot.  &  Min. 

Soc.  of  S.  Africa      I  i Dei 

of   typical  mixtures  with  some  reference   to  economic   conditions  in   S. 
Africa. 
Alcohol  and  Benzol.     Benzol  and  Alcohol  as  Automobili  1  benzol 

i  del  alcohol  com"  ile  en  los  automo-.  i  m  dad  de 

Fomento  Fabril— Boletin,  vol    39,  BOB    8  pp.  487- 

497  and  634-641,  6  figs.     Discusses  motor  fuels  in  vaa  is  table 

Qg  work  done  per  liter  of  pure  benzol,  alcohol  and  various  mixtures  of 
tin 
Volatility.     Further  Data  on  the  Effective  '■■  Victor  I  uel      Hubert  E. 

Wilson  and  Daniel  P.  Barnard.  Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no.  3, 
Mar.  1923,  pp.  287-292,  9  figs.  Test  results  of  14  fuels;  improvements  made 
in  manner  of  preparation  of  equilibrium  solution  and  in  apparatus  used  for 
measurement  of  vapor  pressures;  data  on  fuels;  table  snowing  comparison  of 
more  important  properties  of  fuels. 

Society's  Resenr.-h  Sheds  Xew  Light  on  Fuel  Problem.  V.  IT.  Gottschalk. 
Soc.  Automotive  Engrs.— Jl.,  vol.  12,  no.  1,  Jan.  1923,  pp.  3-9,  1  figs.  Des- 
cribes series  of  road-service  tests  made  of  stock  cars,  by  automotive  and  petro- 
leum industries  jointly,  to  determine  effect  of  changes  in  fuel  volatility  on  gaso- 
line mileage  for  respective  make  of  car,  and  best  fuel  as  regards  volatility. 
See  also  Gasoline. 

AUTOMOBILES 

American.  American  Passenger  Car  Chassis  Design  Shows  Refinement  of  Detail. 
Automotive  Industries,  vol.  48,  no.  8,  Feb.  22,  1923,  pp.  377-386,  12  figs.  Six- 
cylinder  models  increase  with  corresponding  decrease  in  fours;semi-floatingtype 
rear  axle  makes  big  gain;  multiple-disk  clutch  leads  over  single-plate  type;  chain- 
driven  camshafts  in  greater  favor;  number  of  different  makes  declines.  Speci- 
fications of  American  chassis. 

Axles.  Torbensen  Passenger  Car  Axles  Have  Numerous  Refinements  in  Design. 
Automotive  Industries,  vol.  48,  no.  9,  Mar.  1,  1923.  pp.  511-515,  3  figs.  Rear 
axle  is  semi-floating  banjo  type  with  pressed-steel  housing;  Elliott-type  front 
axle  said  to  have  dust-proof  parts. 

Design.  British  Engineering  Trends  shown  at  Olympia  Exhibit,  M.  W.  Bourdon. 
Automotive  Industries,  vol.  47,  no.  21,  Nov.  23,  1922,  pp.  1025-1032,  12  figs. 
Overland  valves,  unit  power  plant  and  aluminum  pistons  increase  in  popularity; 
more  cars  equipped  with  four  speeds;  aluminum  axles;  most  new  engines  have 
less  than  120-cu.  in.     piston  displacement. 

Headlights.  A  Double-Reflector  Type  of  Head.  Lamp,  Bruno  Heymann.  Soc. 
Automotive  Engrs. —  Jl.,  vol.  12,  no.  1,  Jan.  1923,  pp.  100-104,  9  figs.  Glare 
problem  in  Europe;  describes  new  anti-glare  head-lamp  involving  entirely  new 
principle  in  light  projection  using  two  reflectors,  a  6-in.  paraboloid  reflector 
with  an  oblique  projecting  reflector. 

Starting  Motor.  Remy-Starter  with  Right  Angle  Drive  Used  on  Copper  Cooled 
Chevrolet.  Automotive  Industries,  vol.  48,  no.  10,  Mar.  8,  1923,  pp.  557- 
558,  4  figs.  New  type  of  gearing  has  teeth  on  face  of  flywheel  instead  of  on  rim, 
yet  sides  of  teeth  are  not  convergent  as  in  bevel  gearing. 

Wheel  Wobble.  Correct  Steering  System  Layout  Prevents  Wheel  Wobble,  Cornelius 
T.  Myers.  Automotive  Industries,  vol.  48,  no.  10,  Mar.  8,  1923,  pp.  575-577, 
7  figs.  Slack  brought  on  by  wear  one  cause  of  wobbling;  study  of  influence  of 
unbalanced  forces  set  up  in  front  wheels. 

AVIATION 

Aerial  Fore9T  Patrol.  Operations  of  the  Aerial  Forest  Patrol,  1922.  Aviation, 
vol.  14,  no.  9,  Feb.  26,  1923,  pp.  241-244,  1  fig.  Air-Service  report  shows 
that  aerial  patrols  offer  unparalleled  means  for  suppressing  forest  fires. 

Civil.  Air  Transport,  F.  Handley  Page  Inst.  Transport — Jl.,  vol.  4,  no.  4,  Feb. 
Feb.  1923,  pp.  126-134  and  (discussion)  134-139,  1  fig.  Development  in  civil 
aviation  between  England  and  Continent  since  its  beginning  in  1919  and  actual 
results  achieved;  probable  future  developments. 

Commercial.  Immediate  Possibilities  of  Commercial  Airplane  Service,  C.  G.  Peter- 
son. Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no.  3,  Mar.  1923,  pp.  263-264. 
How  commercial  airplanes  can  be  used  and  what  they  will  be  used  for;  what 
Aerial  Mail  Service  has  demonstrated;  estimate  of  equipping  and  operating 
night  flying  line  between  New  York  City  and  Chicago. 


BEARING  METALS 
Calcium  Lead.  Calcium-Lead  Bearing  AUoy,  Leonid  FilipofT  Metal  Industrv 
fLond  .),  vol.  22,  no.  7,  Feb.  16,  1923.  pp  145-147,  3  figs  Advantages  and 
disadvantages,  particularly  in  respect  to  progress  made  in  development  of  its 
uv-s  in  Continental  railway  work;  metal  lographical  and  metallurgical  examin- 
ations carried  out  by  E.  Fewoworsky,  of  Breslau. 

BEAHINl 

Babbitting.  The  Science  of  Babbitting  Bearings  Elec  Ry.  Jl,  vol.  81,  no  8  Feb. 
24,  1923,  pp.  321-322.  5  figs.  Method-  of  United  Elec  Rys  ,  formerly  Rhode 
Island  Co.,  in  babbitting  of  journal  and  axle  bearings. 

Manufacture.  Making  Bearings  by  I'mt  System,  Herbert  R.  Simonds.  Iron 
,  Trade  Rev.,  vol.  72,  no  11,  Mar.  15,  1923,  pp  801-806,  'I  figs  New  one-floor- 
level  plant  at  Plainville,  Conn.,  of  Standard  Steel  &  Bearings  Inc.,  Philadelphia; 
process  described 

Research.  Bearings,  Bearing  Metals  and  Lubrication  CN'euere  Untersuchungen 
Ober  Lager,  Lagermetalle  und  Lagcrschmierungi,  Erich  Schulze  and  Vogt 
Verkehntechnik,  vol.  39,  nos.  48  and  49,  Dec  1  and  8,  1923.  pp.  577-580  and 
585-589,  16  figs.  Mistakes  in  construction  of  bearings;  rules  for  casting  bear- 
ings; oils;  load  and  temperature;  bending  strength  of  various  alloys  and  tests 
carried  out. 

BEARINGS.  BALL 
Roller  and.     Ball  and  Roller  Bearings.     Times  Trade  and  Eng.  Supp.,  vol.  11, 
no.  237,  Jan.  20,  1923,  p.  21,  1  fig.     Recent  advances;  fatigue  effects;  bearings 
for  railway  rolling  stock  and  rolling  mills. 

BELT  DRIVE 
Types.     Belt  Drives  (Flach-  oder  Hochkanttreibriemen-),  Walter.  Werkstattstechnik, 
vol.  17,  no.  2,  Jan.  15.  1923,  pp.  37-39.  8  figs.     Leather  belting;  flat  and  zigzag 
compound  glued  leather  strips;  pulleys  and  diameters;  width  of  belts;  efficiency. 

BENDING  MACHINES 
Plate.  The  Sedgwick  Plate-Bending  Machine.  Engineering,  vol.  115,  no.  2984. 
Mar.  9,  1923,  p.  300,  6  figs,  partly  on  p.  301.  Describes  machine  which  will 
produce  wide  range  of  work  of  varying  angles  and  corner  radii  without  use  of  any 
change  parts  whatever;  main  feature  is  pair  of  rocking  tables  which  fold  upward 
and  bend  plate,  which  is  held  in  position  by  upper  beam. 

BLAST  FURNACES 
Coke  Combustion  in.  Combustion  of  Coke  in  Blast-Furnace  Hearth.  G.  St.  J.  Perrott 
and  S.  P.  Kinney.  Am.  Inst.  Min.  &  Met  Engrs. — Trans.,  no.  1222-S.  Mar. 
1923,  43  pp.,  14  figs.;  also  (abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  195, 
Mar.  1923,  pp.  145-146,  1  fig.  Combustion  zone  of  number  of  blast  furnaces, 
operating  on  cokes  varying  widely  in  physical  characteristics,  was  explored  by 
means  of  water-cooled  gas  sampling  tubes  driven  into  hearth  through  tuyeres; 
results  show  that  combustion  of  coke  by  blast  is  complete  32  to  40  in.  from 
tuyeres. 

BLAST-FURNACES  GAS 
Air-Heaters.     The  Storage  of  Gas  Excesses  in  Air   Heaters.     (Die   Speicherung 
von  Gasuberschiissen  in  den  Winderhitzern),   K.   Rummel.     Stahl  u.   Eisen. 
vol.  43,  no.   7,  Feb.   15,   1923,  pp.  225-233.   11   figs.     Storage  capacity  of  air 
heaters  and  their  efficiency;  storage  methods. 

BLOWERS 

Gas-Driven.     Practical  Tests  on  a  Gas-Driven  Blower,  (Betriebsversuche  an  einer 

Gasgeblasemaschine),  Marcel  Steffes.     Zeit.  des  Vereines  deutscher  Ingenieure. 

vol.  67,  no.  7,  Feb.  17,  1923,  pp.   151-153,  9  figs.     Results  of  4-day  tests  for 

determining,  among  other  things,  quality  and  heat  balance  of  whole  installation. 


B 


BABBITT  METALS 
Character  and  Uses.     Babbitt  Metals— Their  Character  and  Uses,  L.  D.  Allen. 
Raw  material,  vol.  6,  no.  2,  Feb.  1923,  p.  56.     Classifications  of  babbitt  metals 
as  to  metals  from  which  they  are  made  and  as  to  mechanical  uses  for  which 
they  are  employed. 

BARITE 
Occurrence  and  Uses.  Barytes;  Occurrence,  Mining,  Uses,  Raymond  B.  Ladoo. 
Eng.  &  Min.  Jl— Press  vol.  115,  no.  7,  Feb.  17,  1923,  pp.  319-324.  7  figs. 
Mineralogieal  characteristics;  typical  deposits;  geographical  distribution  of 
world's  supply;  statistics  of  production  and  consumption;  methods  of  mining 
and  washing;  chemical  manufactures. 

BAROMETERS 
Aneroid.  The  Aneroid  Barometer  and  Barograph  in  Engineering,  R.  H.  L.  Lee. 
Instn.  Min.  &  Metallurgy— Bui.,  no.  221,  Feb.  1923,  17  pp.  Author  seeks 
to  make  difficulties  connected  with  aneroid  barometer  less  ambiguous  and  to 
define  use  of  its  recording  form,  the  barograph.  Gives  main  dimensions  of 
three  sizes  of  barographs  in  common  use;  proposed 

BEAMS 
REiNroRCED-CoNCRETE.  Tests  of  I-Bcams  Encased  in  Concrete.  Can.  Engr.,  vol. 
44,  No.  9,  Feb.  27,  1923,  pp.  267-269,  2  figs.  Describes  tests  undertaken  by 
Steel  Fabricators'  Section  of  Can.  Manufacturers'  Assn.;  steel  beams  haun- 
ched  with  concrete  sustain,  after  encasing,  dead  lead  and  twice  normal  live 
load  with  smaller  flexural  stress  than  developed  in  unencased  beams  under  dead 
and  normal  live  load  only. 

Diagrams  for  Reviewing  Doubly  Reinforced  Concrete  Beams,  Chas.  E. 
O'Rourkc.  Cornell  Civ.  Engr..  vol.  31,  no.  6,  Jan.  1923,  pp.  40-43  and  49, 
7  figs  Presents  diagrams  which  will  give  values  of  extreme  fiber  stress  in  concre- 
te and  maximum  unit  stress  in  tension  steel  in  beam  with  compressive  reinforce- 
ment. 


BOILERS 

Waste-Heat.  Test  of  Unique  Waste  Heat  Boiler,  Warren  D.  Stewart.  Gas  Age- 
Rec,  vol.  51,  no.  8.  Feb.  24,  1923,  pp.  235-237,  6  figs.  Report  on  vertical  coal- 
gas  benches  of  Fall  River  Gas  Works  Co.,  giving  results 

Electric  Electric  Steam  Generation  fElektrische  Dampf erzeugung) ,  Edgar  Zeul- 
mann.  Zeit.  des  Vereines  deutscher  Ingenieure,  vol  67,  no  1,  Jan.  6,  1923, 
pp.  7-12,  26  figs.  Notes  on  generation  of  steam  through  electric  resistance 
and  particularly  through  electrode  heating;  structural  features  of  electrode 
steam  boilers. 

Flue-Sheet  Design.  The  Design  and  Proportioning  of  Flue  Sheets,  C.  E.  Lester. 
Boiler  Maker,  vol.  23.  no.  2,  Feb.  1923,  p.  47,  3  figs.  Spacing  of  flues;  free 
circulation  of  water  of  more  importance  in  design  than  providing  maximum 
flue-heating  surface. 

Gas-Fired.  Gas  Fired  Steam  Boiler  Calculations,  J.  P.  Leinroth.  Gas  Age-Rec., 
vol.  51,  no.  5,  Feb.  10.  1923,  pp.  169-172,  1  fig.  Uses  for  steam;  steam  prob- 
lems;  heating  calculations;  steam-heating  coils;  heating  surfaces;  size  of  boiler. 

Heat  Storage.  The  Storage  Problem  in  Steam  Economics  (Das  Speicherproblem 
in  dcr  Dampf wirtschafH,  C  Kiesselbach.  Stahl  u.  Eisen,  vol.  43.  no.  8, 
Feb.  22,  1923,  pp.  265-273.  Steam-chamber,  water-chamber  and  feed-chamber 
accumulators;  superiority  of  feed-chamber  system;  applicability  of  storage 
systems  for  low-,  medium-  and  high-pressure  steam  systems;  large  feed-chamber 
boilers. 

Locomotive.     See  Locomotive  Boilers. 

BOILER  FURNACES 
Wood-Refttse-Burving.     Furnace   for  Burning   Drv   Wood   Refuse.    E     Winholt 
Southern  Engr  ,  vol.  38,  no.  6,  Feb.  1923,  pp.  52-53.  3  figs.     Proper  furnace 
construction  for  burning  dry  wood  shavings  and  refuse. 

BOILER  TUBES 

Failures.     Boiler-Tube  Failures.  Haylett  O'Neil,  Power,  vol.  56,  no.  23,  Dec.  5,  1922. 

pp    876-878,  7  tigs.     In  an  eight-boiler  plant  employing  single-pass  horizontal 

baffling,  tube  failures  to  the  number  of  140  occurred  In  60  days      Careful  study 

revealed  cause,  and  remedy  applied  reduced  loss  to  less  than  five  tubes  per  year. 
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BOILERS,  WATER-TUBE 
Operation.  Effect  of  Operating  Conditions  on  Temperature  of  Water  and  Metal 
of  Water-Tube  Boilers  (Der  Einfluss  der  BetriebsverhSltnisse  auf  Wasser- 
und  Bleehtemperatur  im  Wasserrohrkessel,  P.  R6nne.  Zeit.  des  Baver.  Re- 
visions-Vereins,  vol.  27,  nos.  2  and  3,  .Jan.  31  and  Feb.  15,  1923.  pp.  12-11  and 
18-20,  7  figs.  Experiments  with  Babcock  &  Wilcox  boilers  showing  deformation 
and  raising  and  lowering  of  upper  boilers  at  various  conditions  of  operation, 
to  draw  conclusions  as  to  loads  to  be  allowed  in  upper  boiler. 

BORING  MACHINES 
Railway-Tire.     Tyre  Boring  Mill  Design.     Machy.  (Lond),  vol.  21,  no.  541,  Feb. 

8,  1923,  pp.  582-584,  6  figs.     Recent  developments  that  have  taken  place  in 

Germany;  details  of  tire-turning  mill  especially  designed  for  inside  machining 

of   tires. 

BRIDGES  HIGHWAY 
Impact.     Progress  Report  of  the  Special  Committee  on  Impact  in  Highway  Bridges. 

Am.  Soc.  Civ.  Engrs.—  Proa,  vol.   49,  no.  3.  Mar.   1923,  pp.  457-487,  9  figs. 

Preliminary  report  on  impact  studies  on  Skunk  River  Bridge,  on  Lincoln  High- 
way, near  Ames,  la. 
Influence  Lines.     Plotting  of  Influence  Lines  (Vom  Auftragen  der  Einflusslinien), 

Aug.    Kroitzsch.     Zeit.   des   Osterr.    Ingenieur-   u.   Architekten-Vereines,   vol. 

75,  nos.  3-4,  Jan.  26,  1923,  p.  20,  1  fig.     Gives  examples. 
Specifications.     General  Specifications  for  Steel  Highway  Bridges.     Am.  Ry.  Eng. 

Assn.— Bui.,  vol   24,  no.  252,  Dec.  1922,  pp.  157-202,  13  figs.     For  fixed  spans 

less  than  300  ft.  in  length— 1923. 

BRIDGES,  RAILWAY 

Cabtleton,  New  York.  The  Castleton  Bridge  of  the  New  York  Central  Railroad, 
Sidney  Mornington.  Compressed  Air  Mag.,  vol.  28.  no.  11,  Feb.  1923,  pp.  401- 
404,  8  figs.  To  span  Hudson  River  about  12  miles  south  of  Albany,  New 
York,  entailing  outlay  of  $4,000,000;  expected  to  effect  tremendous  betterment 
in  traffic  conditions;  to  be  finished  in  1924. 

Impact  Tests.  Impact  Effects  on  Steel  Railway  Bridges  (Stosswirkungen  bei 
eisernen  Eisenbahnbriieken),  A.  Buhler.  Sehweizerische  Bauzeitung,  vol.  81, 
no.  1,  Jan.  6.  1923,  pp.  1-5,  4  figs.  Review  of  various  tests  carried  out  in  differ- 
ent parts  of  the  world  and  conclusions  therefrom. 

Specifications.  General  Specifications  for  the  Erection  of  Steel  Railway  Bridges. 
Am.  Ry.  Eng.  Assn.— Bui.,  vol  24,  no.  252,  Dec.  1922,  pp.  149-153.  For  fixed 
spans  less  than  300  ft.  in  length. 

Steel  Arch.  Long-Span  Steel  Arch  Bridge  Over  Niagara  Gorge  for  Michigan 
Central  R.R.  Eng.  News-Rec,  vol.  90,  no.  9,  Mar.  1,  1923,  pp.  380-386,  9  figs. 
Cantilever  bridge  will  be  replaced  by  2-hinged  spandrel-braced  arch  of  640-ft. 
span,  carrying  solid-floor  independent  deck;  advanced  methods  of  design. 

Steel  Truss.  Budging  the  Tanana  River  on  the  Alaska  Railroad,  Frederick  Mears. 
Eng.  News-Rcc,  vol.  90,  no.  11,  Mar.  15,  1923,  pp.  476-482,  11  figs.  Ice  condi- 
tions influence  location  and  design;  alloy-steel  pin-connected  700-ft.  main 
span;  pile  foundations  in  deep  gravel;  winter  erection  program. 

Wooden.  Report  of  Committee  VII  on  Wooden  Bridges  and  Trestles.  Am.  Ry. 
Eng.  Assn.— Bui.,  vol.  24,  no.  254,  Feb.  1923,  pp.  751-775,  6  figs.,  on  supp.  plates. 
Strength  of  new,  old  and  treated  timber;  classification  of  uses  of  lumber  under 
A.R.E.A.  specification;  basic  rules  for  structural  timber;  plans  for  open-deck 
pile  and  frame  trestles,  multiple-story  trestle,  and  ballast  deck  pile  and  frame 
trestles. 

BUILDINGS 

Mechanical  Equipment.  Meeting  De  Luxe  Service  Requirements.  Power  Plant 
Eng.,  vol.  27,  no.  5,  Mar.  1,  1923,  pp.  255-205,  12  figs.  Mechanical  features  of 
General  Motors  Building  in  Detroit,  largest  office  building  of  its  kind  in  world. 
Details  of  coal  handling,  boilers,  refrigerating  equipment,  water  systems, 
drinking-water  sterilization,  steam  for  heating,  lighting  and  power  distribution, 
elevators,    etc. 


CABLES,  ELECTRIC 

Steel-Alumintm  Steel-Aluminum  Cables  for  High-Tension  Overhead  lines  CStah- 
laluminiumseile  fur  Hochspannungsfreileitungen).  Hanns  Krautt.  Elektrotech- 
nik  u.  Maschinenbau,  vol  41.  no  7,  1"<I,  IS,  1923,  pp.  113-121.  Reviews  lite- 
rature; safety  factor,  load  temperature  effect,  distance  between  poles;  calcula- 
tions. 

Underground.  The  Possibilities  of  Transmission  by  Underground  Cables  nt  100,000/ 
'000  Volts,  A.  M.  Tavlor.  Instn.  Elec  Engrs  .11.,  vol.  61,  no  315 
1923,  pp.  220-23X  and  (discussion)  239-252,  20  figs.  Plea  for  use  of  single- 
phase  cables.  Effect  of  separating  cores;  gain  effected  bj  employing  "inter- 
sheaths".  Actual  transmission  of  50,000  kw.  at  100,000  volts  ovei  'stance 
of  30  mi.  is  worked  out  in  details  and  compared  with  similar  transmission  at 
30,000   volts. 

CABLES,  hoisting 

Dcsiov  Are  Hoisting  Ropes  Too  Light  for  Economy  ?  George  P  Boomsliter.  Coal 
Mine  Management,  vol  2,  no  1,  Jan.  1923.  pp.  17-22,  3  dps  Results  of 
mathematical  study,  verified  by  experimental  investigations.  Describes 
new  method  of  d< 

European  vs  American  Practice.  European  vs  American  Hoisting  Practice — 
Hoisting  Ropes,  Graham  Bright      Coal  Mine  M  vol   2.  no   I 

1923,  pp  .'.7  In,  3  figs  Information  regarding  hoisting  practice  in  Europe 
and   comparison   with   American  standards 

CABLEW  1 
Rio  de  Janeiro     The  Sugar-Loaf  Ro]  larles  Mdhringer.     Eng.  Progress, 

vol  3,  no.  1 1,  Nov    1922,  pp  248-249,3  figs      General  arrangement  of  rop 
conn  i  ,.  rod  m  h  land;  Plant 

con  \    Pohlig  'orp.  Coli  i  nd  consists  of  two  in- 

dependent lines,  for  conduct  engers  up  to  summit. 

CAI: 
Tr.Nnr.vrim    rjl       Present  Dav  Tendencies  In  I  a,  E    R.  Viberg.      r;in. 

Ry    Club,  vol    21.   no    9,    Dec     I!  12  and   (di  5   figs. 

Review  of  early  history;  improvement  of  present  construction;  elimination 
of  parts,  lightening  of  equipment,  re. in.  tion  of  friction,  use  of  commercial  run 
of  steel,  use  of  rust-resisting  material,  improvement  of  insulations,  standardis- 
ation of  component  parts,  preservation  of  equipment  b  painting 


CAR  WHEELS 
Chilled-Iron.     Properties  of  Chilled-Iron  Car  Wheels,  Ry.  Mech.  Engr.,  vol.  97, 
no.  3,  Mar.  1923,  pp.  166-168,  4  figs.     Investigation  by  University  of  Illinois 
of  stresses  due  to  mounting,  static  load  and  flange  pressure;  advantages  from  in- 
creased flange  thickness. 

CARS,  FREIGHT 

Frameless  Steel.  Railway  Rolling-Stock  Developments.  Ry.  Engr.,  vol.  44,  no. 
517,  Feb.  1923,  pp.  64-67,  9  figs.  Details  of  frameless  steel  car,  spring-frame 
truck,  and  mild-steel  axle  boxes,  constructed  by  Gloucester  Ry.  Carriage  A 
Wagon  Co. 

CAST  IRON 

Gbaphitization.  Experiments  on  the  Rapid  Graphitization  of  White  Cast  Iron 
and  a  Theory  for  the  Mechanism  of  Graphitization,  Anson  Hayes,  W.  J. 
Diederichs  and  W.  M.  Dunlap.  Am.  Soc.  for  Steel  Treating — Trans.,  vol. 
3,  no.  6,  Mar.  1923,  pp.  624-637  and  (discussion)  637-639,  19  figs.  Results  of 
experiments;  photomicrographs  showing  typical  structures  obtained  in  invest- 
igation; physical  properties  of  specimens  tested. 

Properties.  The  Properties  of  Cast-iron.  Eng.  Production,  vol.  6,  no.  124,  Feb. 
15,  1923,  pp.  164-165,  3  figs.     Characteristics  of  principal  constituents. 

CATALYSIS 

Oxidation.  Preferential  Oxidation  in  Presence  of  Catalysis,  Rex  Furness.  Chem. 
&  Industry,  vol.  42,  no.  9,  Mar.  23,  1923,  pp.  196-199.  Discusses  two  pro- 
cesses, namely,  oxidation  of  sulphuretted  hydrogen  to  free  sulphur,  and  oxidation 
of  hydrocarbon  oils. 

CEMENT 

Hardening  and  Setting.  The  Setting  and  Hardening  of  Cements,  S.  N.  Brown. 
Chem.  Trade  Jl.  &  Chem.  Engr..  vol.  72,  no.  1863,  Feb.  2,  1923,  pp.  127-128. 
Hardening  by  crystallization;  action  of  soluble  salts  on  cements;  hardening 
by  colloidal  desiccation  and  by  chemical  reaction;  setting  and  hardening  of 
Portland  and  hydraulic  cements;  chemical  action  and  effect  of  setting;  effect 
of    water. 

CEMENT  MANUFACTURE 

Power  Expenditure  in.  Power  Absorbed  in  Making  a  Barrel  of  Portland  Cement, 
S.  H.  Harrison.  Am.  Inst.  Elec.  Engrs. — Jl.,  vol.  42,  no.  3,  Mar.  1923,  pp. 
254-257,  2  figs.  Analyses  show  that  barrel  of  cement  in  made  with  expenditure 
of  power  amounting  to  about  16  kw.  hr. ;  80  per  cent  of  energy  required  to 
make  Portland  cement  can  be  obtained  by  utilizing  heat  in  waste  gases  from  ro- 
tary  kilns. 

CENTRAL  STATIONS 

Additions  1923.  Additions  and  Extensions  During  1923  Estimated  at  $602,143,000. 
Elec.  World,  vol.  81,  no.  10,  Mar.  10,  1923,  pp.  569-570.  1  fig.  Survey  indicates 
that  2,890,400  kw.  will  be  added  to  generating  plants  by  central-station 
companies. 

Oil-Fuel  vs.  Steam-Engine.  Fuel  Oil  Engines  versus  Steam  Engines  for  Small 
Municipal  Plants,  George  T.  Prince.  Am.  City,  vol.  28,  no.  1,  Jan.  1923,  pp. 
33-34,  1  fig.  Deals  with  plants  which  supply  electric  current  and  pump  water 
for  communities  of  10,000  population  or  less.  Comparisons.  States  that 
for  towns  of  less  than  10,000  population  it  is  advisable  to  install  steam-driven 
power  plants. 

Small  Diesel-Engined.  Operating  a  Small  Oil-Engined  Central  Station.  Oil  En- 
gine Power,  vol.  1,  no.  2,  Feb.  1923,  pp.  66-68  and  100,  2  figs.  Describes  equip- 
ment of  Holstein  Service  Co.,  Inc.,  Holstein,  Iowa,  which  serves  requirements 
of  domestic  and  municipal  load,  consisting  of  two  vertical  4-cylinder  4-cycle 
Busch-Sulzer  Diesel  engines;  record  of  operating  costs  of  Diesel  engines  for  1921 
and  1922. 

CHAINS 
Malleable,  Casting  Links  for.     Casts  Malleable  Chain  Links,    Herbert    R.    Si- 
monds.     Foundry,  vol.  51,  no.  5,  Mar.  1,  1923,  pp.  185-187,  4  figs.     Chain 
assembled  from  individual  links  molded  on  power  squeeze  machine  from  metal- 
gated  pattern;  annealed  in  pots  packed  with  mill  scale. 

CHARTS 
Qbaphic,  Construction  or.     Method  of  Constructing  Charts  from  Standardised 
Materials,  John  D.  East.     Management  Eng    (Summarv  SheeO,  vol.  4,  no.  3, 
Mar.  1923,  pp    203-20S.  12  figs      Method  for  facilitating  construction  of  gra- 
phic charts  and  materially  reducing  cost  of  their  preparation. 

CHIMNEYS 

Acid  Gases,  for.  Chimneys  Subjected  to  Acid  Gases,  Thomas  S.  Clark.  Indus. 
&  Eng.  Chem.,  vol.  15,  no  3,  Mar.  1923,  pp.  227-230,  5  figs.  Details  of  chimney 
construction  worked  out  to  overcome  difficulties  in  connection  with  noxious 
fumes  from  chemical  industries. 

Steel.  Considerations  in  Designing  Steel  Stacks  Boiler  Maker,  vol.  22,  no.  10, 
Oct.  1922.  pp.  288:289,  3  figs.  Amount  of  draft  required,  allowable  wind 
pressure  on  given  size  stacks  and  method  of  staying.  Reprinted  from  Loco- 
motive. 

Wind  Pressure  in  Design.  Wind  Pressure  in  Chimney  Design,  W,  Wallace  Christie. 
Power,  vol.  57,  no.  12,  Mar.  20,  1923,  pp.  438-139  Formation  compared;  what 
wind  velocity  and  base  pressure  to  choose;  live  load  produced  by  wind  condi- 
tions. 

CHROME-NICKEL  STEEL 

Structure.  Structure  of  Chromium-Nickel  Stc«l.  II  P  Pulsifrr  and  O.  V  Greene. 
Chem.  &  Met  Eng  .  vol  28,  no  s,  Feb.  21,  1923,  pp  364  ■<:•".  8  Boa  Series  of 
micrographs  fail  to  show  any  change  in  structure  in  quenched  Cr;  Ni  Steel  alter 
various  draws,  despite  large  difference  in  physical  properties;  precautions  needed 
in  etching  and  photographing. 

CHROME  VANADIUM  STEEL 
Thermal  Transform  atim\s       |  bermal  I  ransformations in  Some  Chrome-Vanadium 
Steels,  J.  s    Vanick  and  W.  W. 

-  .  vol  3.  no.  5,  533,  34  tigs     Study  of  movement  with 

changes  in  <  m,  initial  temperatt  of  cooling  of  thermal  trans- 

formations in  series  of  chrome-vanadium  steels  was  made,  nml  correlated  with 
difference  in  hardness  and  microstructure,  to  indicate  possible  changes  in  consti- 
tution 

CITY  PLANNING 
Regional.     City   Planning.     Am.   Soc     Civ     Engrs.— Proo.,   vol    49,   no.   3,    Mar. 
1923.  pp    553-565     Contains  following  papers     Regional   Planning.   N» 
P.  Lewis.  I  he  Engineer  and  City  Planning,  George  11    Norton 
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COAX 
Sfontancoi  i  ('"MMi  stion  The  Possibility  of  Spontaneous  Combustion  Being  Ini- 
tiated  bj  the  Heal  Produced  in  Crushing,  Henry  Briggs.  [natn,  .Min  Engrs. — 
Trans.,  vol  84,  part  5,  Feb  1923,  pp  227-237  and  (discussion)  238-248  Pro- 
duction of  beat  by  act  of  crushing  or  grinding  coal  or  carbonaceous  shale  is  one 
of  causes  leading  to  spontaneous  combustion  in  mines.    Bibliography. 

COM.  HANDLING 

Plants  Coaling  and  Storage  Plant  at  Panama,  .1.  \V  McFarlane.  Coal  Industry, 
vol.  6,  no.  2,  Feb  1923,  pp,  133-135,  4  figs.  Methods  used  in  storing 
and  handling  large  quantities  of  coal]  subaqueous  storage  used;  spontaneous 
combustion  controlled,  despite  climatic  conditions. 

Pneumatic  Plants.  Coal  Handling  by  Suction  Elec  Times,  vol.  f'»3.  nos.  1632 
and  1635,  Jan.  25,  and  Feb  15,  1923,  pp  81-82,  3  figs.,  and  155-156,  4  figs. 
Jan.  25  Pneumatic  plant  for  dealing  with  coal  (linker  and  ashes  at  eoeoa  factory 
in  York,  England  with  capacity  of  25  tons  per  hr.  when  handling  coal  and  18 
tons  per  hr.  when  dealing  with  ashes.  Feb.  15:  Installation  at  North  Metro- 
politan power  station,  Brimsdown. 

COAL  MINING 
Bituminous.  Mining  an  Upper  Bituminous  Seam  After  a  Lower  One  Has  been 
Extracted,  Howard  N.  Eavenson.  Am  Inst.  Min.  and  Met.  Engrs. — Trans., 
no.  1231-C,  Mar.  1923,  8  p.,  2  figs  ;  also  (abstract)  in  Min.  and  Matailurgy, 
vol.  4,  no.  195,  Mar.  1923.  pp.  154-155.  Results  of  mining  upper  seam  after 
lower  one  has  been  extracted  in  bituminous  coal  mines  of  Pennsylvania,  Mary- 
land and  West  Virginia;  experience  in  two  foreign  mines. 

COAL  MINES 

Subsidences.     A  Contribution  to  the  Theorv  of  Subsidences,  Henry  Louis.     Instn. 

Min.  Engrs.— Trans.,  vol.  64,  part  5,  Feb.  1923,  pp.  257-262  and  (discussion) 

262-273,  3  figs.     Author  suggests  theory,  based  upon  Coulomb's  theory  of  earth 

pressure,  which  appears  to  agree  fairly  well  with  many  of  generally  admitted 

COMBUSTION 

Control.  Combustion  Control  for  Steam  Boilers,  Charles  H.  Smoot.  Power, 
vol.  57,  no.  10,  Mar.  6,  1923,  pp.  354-356.  Author  visualizes  what  is  going  on 
when  burning  coal  on  grate  and  gives  reasons  for  difference  in  thickness  of  fuel 
bed  required,  when  burning  different  kinds  of  coal. 

Temperature  of.  Determination  of  Temperature  of  Combustion  (Zur  Ermittlung 
von  Verbrennungs-tcmperaturen),  F.  Pollitzer.  Zeit.  fur  angewandte  chemie, 
vol.  35,  no.  97,  Dec.  5,  1922,  pp.  683-684,  1  fig.  New  Method  for  graphic  deter- 
mination; values  found  aie  considerably  lower  than  those  of  previous  determ- 
inations. 

COKE  OVENS 

Koppers.  Heat  Distribution  in  New  Type  Koppers  Coke  Oven,  Jos.  Van  Ackeren. 
Am.  Inst.  Min.  and  Met.  Engrs.— Trans.,  no.  1236-C,  Mar.  1923,  13  pp.,  6  figs.; 
also  (abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  195,  Mar.  1923,  pp.  146-147. 
Construction  and  operation  of  older  types  of  Koppers  regenerating  oven;  form- 
ulas for  use  in  computing  flow  of  gases  in  several  parts  of  flue  system;  details 
and  advantages  of  new-type  Koppers  coke  oven. 

Regenerator.  Thermal  Operation  of  Modern  Regenerator  Coke  Ovens,  D.  W. 
Wilson,  H.  O.  Forrest  and  C.  H.  Herty,  Jr.  Indus,  and  Eng.  Chem.,  vol.  15, 
no.  3,  Mar.  1923,  pp.  251-254.  Account  of  tests  for  obtaining  comprehensive 
heat  balance  on  ovens;  to  determine  from  this  thermal  efficiency  of  battery; 
and  to  obtain  information  regarding  heat  effect  of  coking  coal  mixture  used. 

Roberts.  Design  and  Operation  of  the  Roberts  Coke  Oven,  M.  W.  Ditto.  Am. 
Inst.  Min.  and  Met.  Engrs.— Trans.,  no.  1223-C,  Mar.  1923,  25  pp.,  9  figs.; 
also  (abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  195,  Mar.  1923,  pp.  148-149, 
1  fig.  Method  of  heat  generation  and  application  in  Roberts  coke-oven  wall 
and  apparent  different  results;  description  covers  recuperative  type  of  oven 
in  actual  operation,  comparison  being  made  with  operating  conditions  in  other 
types;  general  operating  results  from  use  of  Illinois  type  of  coal. 

CONCRETE 
Waterproofings  for.     Integral  Waterproofings   for    Concrete,    Alfred    H.    White. 
Indus,  and  Eng.  Chem.,  vol.  15,  no.  2,  Feb.  1923,  pp.  150-153,  8  figs.     Dis- 
cusses rate  of  absorption  of  water  by  capillar  action  and  effect  of  integral  water- 
proofings on  rate  of  water  absorption.     Test  results. 

CONCRETE  MIXERS 
Central  Mixing  Plant.  Ideal  Layout  for  Central  Mixing  Plant,  R.  Franklin  Imler. 
Highway  Engr.  and  Contractors  vol.  8,  no.  1,  Jan.  1923,  pp.  47-50,  6  figs.  De- 
sign and  operation  records  of  central  mixing  motor  truck  haulage  plant  establish- 
ed by  Powell-Gauen  Co.,  at  Coxeyville,  111.,  which  was  designed  for  construction 
of  7  yi  miles  of  7-in.  18-ft.  concrete  highway. 

CONCRETE,  REINFORCED 
Reinforcing  Steel.     Specifications  for  Reinforcing  Steel.     Am.  Architects  and  Ar- 
chitectural Rev.,  vol.    123,   no.   2411,  Jan.   17,   1923,  pp.   76-78.     Points  out 
that  specifications  may  be  divided  into  three  major  portions,  namely,  scope  of 
contract,  quality  of  materials,  and  shop  fabrication  and  field  installation. 

CONDENSERS,  STEAM 

Auxiliary  Equipment.  Auxiliary  Equipment  for  Condensers,  Charles  L.  Hubbard. 
Southern  Engr.,  vol.  39,  no.  1,  Mar.  1923,  pp.  50-55,  21  figs.  Various  types 
of  pumps  and  other  devices  employed  in  connection  with  condenseis  for  cir- 
culating cooling  water  and  removing  condensate  and  air,  also  piping  arrangement 
for  steam  and  water. 

Jet  and  Barometric.  Jet  and  Barometric  Condensers,  Charles  L.  Hubbard.  South- 
ern Engr.,  vol.  38,  no.  6,  Feb.  1923,  pp,  47-51,  15  figs.  How  various  designs 
operate,  especially  with  reference  to  water  distribution. 

Surface.  Large  Surface  Condensing  Plant.  Beama,  vol.  12,  no.  58,  Feb.  1923,  pp. 
122-124,  9  figs.  Mirrlees-Watson  3000-kw.,  6000-kw.  and  12,000-kw.  surface 
condensers  installed  at  Leeds  Corp.  Electricity  Works. 

CONNECTING  RODS 
Locomotive.  New  Type  of  Connecting  Rod  for  Electric  Locomotives  (Nouveau 
type  de  transmission  par  bielles  pour  locomotives  electriqucs),  Joseph  Bianchi. 
Revue  Generale  des  Chemina  de  I  Yr  el  des  Tramways,  vol.  42,  no  2,  Feb.  1923, 
pp.  105-112,  9  figs.  Describes  new  type  of  articulated  connecting  rod  which 
has  been  recently  tried  on  Italian  high-speed  three-phase  locomotive  E  330-14 
and  proved  satisfactory;  advantages  of  triangular  types  used  hitherto;  weight 
of  articulated  system;   counterweights. 


CONVERTERS 

Synchronous.  Operation  of  Synchronous  Converters.  Frank  A.  Eastman.  Southern 
Engr.,  vol.  38,  no  6,  Feb   1923,  pp    11  ;  I  heory  of  operation;  current 

relations;  reactance  in  line;  voltage  regulators;  synchronous  booster. 

CONVEYORS 
Bearings  for,   Anti-I  hk  tion.     Anti-Friction   Bearings  for  Conveyors.     Iron   and 
Coal  Trades  Rev.,  vol    J06,  no.  -' ■  -  i.  1923,  p    267,  3  figs.      Results  of 

series  of  testa  on  18-in  conveyor.  Discusses  power  costs,  belting  arid  lubri- 
cation costs.  See  also  Colliery  Guardian,  vol.  125,  no.  3243,  Feb  23.  1923,  p. 
452,  2  figs. 

CORROSION 

Blue  Lead  as  Preventive.  Blue  Lead  as  a  Rust  Preventive.  Gas  Age-Rec,  vol. 
51,  no.  10,  Mar.  10,  1923,  pp.  301-303  and  314,  8  figs.  Sublimed  blue  lead, 
a  fume  product  made  fiom  galena,  is  said  to  hold  nearly  all  quantities  of  perfect 
rust  preventive;  its  manufacture. 

CORROSION 

Iron  and  Steel.  The  Mechanism  of  the  Corrosion  of  Iron  and  Steel  in  Natural 
Waters  and  the  Calculation  of  Specific  Hates  of  Corrosion,  Robert  E.  Wilson. 
Jl.  Indus  and  Eng.  Chem.,  vol.  15.  no.  2,  Feb.  1923.  pp.  127-133,  3  figs.  Fund- 
amental reactions  in  corrosion  of  iron  and  steel  are  discussed. 

Measurement  in  Water.  A  New  Method  of  Measuring  Corrosion  in  Water,  F  N. 
Speller  and  V.  V.  Kendall  Jl  Indus,  and  Eng.  Chem.,  vol.  15.  no.  2,  Feb. 
1923,  pp.  134-139,  7  figs.  Gives  data  confirming  previous  work  that  corrosion 
is  directly  proportional  to  dissolved  oxygen  concentration,  and  develops  new 
measuring  method. 

COST  ACCOUNTING 

Foundries.  Figuring  Costs  from  Material  to  Product,  A.  Luenberg.  Can.  Foundry- 
man,  vol.  13,  no.  12,  Dec.  1922  and  vol.  14,  no.  1,  Jan.  1923,  pp.  18  and  21,  and 
32-34,  8  figs.  How  to  find  cost  of  rough  castings;  prime  cost  and  how  to  find 
it;  accurate  and  practical  way  torecordifoundry  operation:  timekeeping  methods. 

Manufacturing  Costs.  Manufacturing  Costs,  F.  C.  Lawrence.  Indus.  Manage- 
ment (Lond.),  vol.  9,  nos.  1  and  2,  Jan.  11  and  25,  1923,  pp.  11-14  and  42-44. 
Example  of  methods  of  calculating  job  costs;  use  of  mechanical  appliances  in  va- 
rious calculations;  functions  of  woik-in-pi ogress  account:  effect  of  inaccuracy 
is   traced   through    costs    to   show   delay    and   unreliability   caused   thereby. 

Time  Study  and.  The  Relation  of  Time  Study  to  Cost  Accounting.  R.  W.  Darnell. 
Indus.  Management  (N.Y.),  vol.  64,  nos.  5  and  6.  Nov.  and  Dec.  1922,  pp.  272- 
278  and  341-345,  4  figs.  Nov.:  Practical  considerations  in  rate  setting.  Dec: 
Premium  plan  of  wage  payment. 

COUPLINGS 
Flexible.     The  Wellman-Bibley  Compensating  Shaft  Coupling.     Mar.  Engr.  and 
Naval  Architect,  vol.  46,  no.  546,  Mar.   1923.  pp.  91-92,  4  figs.     Details  of 
design  of  flexible  coupling  developed  by  Wellman-Bibby  Co.,  and  its  application 
to  Diesel-engine-driven  ships. 

CRANES 

Electric.  Electric  Cranes,  F.  H.  Woodhull.  Assn.  Iron  and  Steel  Elec.  Engrs.. 
vol.  5,  no.  2,  Feb.  1923,  pp.  41-44.  Problems  of  design  of  electric  cranes 
used  in  steel  works. 

Mobility  in  Loading.  Motor  Transport,  vol  36,  no.  937,  Feb.  12,  1922. 
pp.  193-194,  3  figs.  Constructional  details  and  performance  of  Ransome 
electric  runabout   crane. 

The  "Ransome"  Electric  Runabout  Crane.  Ry.  Gaz.  vol.  38.  no.  6, 
Feb.  9,  1923,  p.  193.  2  figs.  Development  of  "Orwell"  electric  truck  designed 
to  expedite  and  facilitate  handling  operations  in  workshops,  warehouses,  goods 
sheds,  etc.  See  also  Elec.  Times,  vol.  63,  no.  1635,  Feb.  15.  1923.  pp.  159-160, 
5  figs,  and  Elec.  Rev  ,  vol    92,  no.  2360,  Feb.  16,  1923,  pp.  250-251,  1  fig. 

Steel-Mill.  Some  Steel  Mill  Crane  Problems.  A.  J.  Standing.  Assn.  Iron  and 
Steel  Elec  Engrs.,  vol.  5,  no.  2,  Feb.  1923,  pp.  33-36.  Notes  on  operation 
and   maintenance. 

CRANKPINS 

Bearing  Design.  An  Analytical  Study  of  Crank-Pin  Bearing  Design  and  Lubric- 
ation, G.  D.  Angle.  Automotive  Industries,  vol.  4S.  nos.  9,  10  and  11,  Mar. 
1,  8  and  15,  1923.  pp.  520-523,  571-574,  12  figs,  and  623-626,  11  figs.  Rigidity 
said  to  be  factor  of  prime  importance;  polar  diagrams  used  to  determine  magni- 
tude and  direction  of  bearing  loads.  Fundamentals  of  lubrication;  necessity 
of  perfect  lubrication.  Recommends  that  oil  hole  be  located  in  low-pressure 
region  as  shown  by  comparative  wear  diagrams;  relation  between  oil-hole  dia- 
meter, pressure-bearing  clearance  and  oil  flow  are  experimentally  established. 

CUPOLAS 
Blast-Pipe  Layout.     Method  of  Laving  Out  a  Cupola  Blast  Pipe,  C.  B.  Lindstrom. 
Boiler  Maker,  vol    23,  no.  2,  Feb.   1923,  pp.  40-41,  7  figs.     Developmentlof 
sections  of  pipe  with  details  of  the  various  section  patterns. 

CUTTING  TOOLS 
Diamond  for  Vulcanite.     Diamond  cutting  Tools  for  Vulcanite,  W.   Richards. 
Maehy.  .  Lond.),  vol   21.  no   541,  Feb.  8,  1923,  pp.  59S-599,  2  figs.     Manufac- 
ture of  vulcanite  pen  section. 


D 


DAMS 
Earth.  The  World's  Highest  Earth  Dam.  Excavating  Engr..  vol.  17.  no.  2.  Feb. 
1923,  pp.  43-45,  4  figs.  Description  of  construction  of  Ticton  Dam.  by  I  S. 
Reclamation  Service."  to  store  water  for  irrigation  purposes  in  Yakima  Valley, 
\\  ashington;  height  321  ft.,  involving  1,S50,000  cu.  yd.  of  earth  and  rock  fill; 
15,000,000   undertaking 

Percolation  Through  and  Hydraulic  Pressure  1  nder  Earth  Dams.  A.  L. 
Fellows  Eng  News-Rec.,  vol.  90,  no.  9.  Mar.  1.  1923.  p.  399.  Discussion 
ind  co-operation  of  engineers  solicited  m  investigation  of  design  of  earth  dams 
undertaken  by  I'  S.  Bur.  of  Pub  Roads  and  0.8  Reclamation  Service. 
MULTIPLE-  \mn  Melby  Multiple-Arch  Barrage  Dam  (Scricvaldvdamm  vid 
Melbj  I,  Vo  Hellstrom.  Teknisk  Tidakrift,  vol.  53,  no.  8,  Feb.  24,  1923.  pp. 
•  ■-  och  vattenbyggnadskons)  Section)  13-19,  19  figs.  For  Forsastroius 
hydro-electric   power  plant;  design  and   calculations;   details  of   construction. 
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DIES 
Universally  Adjustable.  The  Turk's  Head,  C.  E.  Davies.  Metal  Industry  (Lond) 
vol.  22,  no.  5,  Feb.  2,  1923,  pp.  99-100,  4  figs.  Describes  universally  adjustable 
die  head  for  square  and  rectangular  sections,  known  as  "Turk's  Head,"  which  is 
especially  valuable  in  cases  where  good  finish,  accuracy  and  square  corners 
are  required. 

DIELECTRICS 

Losses.  Dielectric  Losses:  Some  Theoretical  Considerations,  G.  Allsop.  Beama, 
vol.  12,  no.  58,  Feb.  1923,  pp.  105-108,  6  figs.  Discussion  of  article  on  die- 
lectric loss  curves  with  respect  to  influence  of  temperature  and  pressure,  by 
Hochstadter,  published  in  Elektrotechnische  Zeit.,  Apr.  and  May  1922. 

DIESEL  ENGINES 

Care  and  Maintenance.  Care  and  Maintenance  of  Diesel  Engines,  Geo.  E.  Win- 
deler.  Oil  Engine  Power,  vol.  1,  nos.  1  and  2,  Jan.  and  Feb.  1923,  pp.  28  and 
33-34,  and  76-80,  6  figs.  River  or  canal  water  for  cooling;  crankshafts:  fuel 
or  injection  valve;  packing  of  fuel  valves;  fuel  pumps;  valve  adjustments;  exhaust 
valves  and  casings;  starting;  treatment  and  storage  of  lubricating  oil;  etc.  Read 
before  Diesel  Engine  Users  Assn. 

Forge  Plants.  Diesel  Engines  for  Forge-Plant  Power.  Oil  Engine  Power,  vol.  1, 
no.  1,  Jan.  1923,  pp.  18-21,  6  figs.  Installation  and  operation  of  four  Nord- 
berg-Carels  2-cycle  sets  at  Oklahoma  Iron  Works,  Tulsa,  Okla.,  for  providing 
power  for  forge  hammer  and  general  plant  electric  service,  results  in  great  eco- 
nomies. 

Lubrication.  Lubrication  of  Diesel  Engines,  Harold  Moore.  Oil  Engine  Power, 
vol.  1,  no.  1,  Jan.  1923,  pp.  15-16.  R£sum£  of  past  international  experiences. 
Requirements  of  engine  as  regards  lubrication;  recommendations  of  specific- 
ations published  by  Diesel  Engine  Users'  Assn.,  England,  which  investigated 
entire  subject  of  stationary  oil-engine  lubrication. 

Steam  Power  vs.  Oil-Engine  or  Steam  Power,  Stanley  Wright.  Oil  Engine  Power, 
vol.  1,  no.  2,  Feb.  1923,  pp.  58-63,  4  figs.  Comparison  of  simplicity  of  Diesel 
plant  with  typical  steam  station,  with  observations  on  relative  costs  of  oper- 
ation and  on  results  obtained  in  combined  steam  and  Diesel  plants;  advantages 
of  Diesels  for  stations  up  to  5000  kw.  capacity. 

DRILLING  MACHINES 

Radial.  The  "Right  Line"  Radial  Drilling  Machine.  Machy.  (Lond.),  vol.  21, 
no.  543,  Feb.  22,  1923,  pp.  646-648,  6  figs.  New  type  developed  by  Niles- 
Bement-Pont  Co.,  London. 

DRYING 

Thermodynamics  of.  Contribution  to  the  Thermodynamics  of  Drying  (Beitrag 
zur  Thermodynamik  des  Trocknens),  F.  Merkel.  Zeit.  des  Vereines  deutscher 
Ingenieure,  vol.  67,  nos.  4  and  5,  Jan.  27  and  Feb.  3,  1923,  pp.  81-84  and  106- 
108,  9  figs.  Laws  of  heat  consumption  with  drying;  dependence  of  heat  con- 
sumption on  working  conditions;  temperatures  of  hot  air;  drying  of  air  through 
cooling  ofl". 

DURALUMIN 

Properties  and  Heat  Treatment.  Duralumin — A  Digest  of  Information,  Horace 
C.  Knerr.  Am.  Soc  for  Steel  Treating,  vol.  3,  no.  1,  Oct.  1922,  pp.  13-42, 
18  figs.  Composition;  chemical  and  physical  constitution;  manufacture; cast- 
ing; forging;  neat  treating;  resistance  to  corrosion;  industrial  applications. 
Bibliography  and  references. 


E 


ECONOMIZERS 
Water-Spray  Cleaning.     Economizer  Cleaned  by  Washing  While  Operating.     Po- 
wer Plant  Eng.,  vol.  27,  no.  6,  Mar.  15,  1923,  pp.  326-327,  3  figs.     New  type 
of  steel  tube  economizer,   known  as  Foster  economizer  has  water  spray  for 
cleaning;  steel  tubes  are  enclosed  by  cast-iron  gilled  rings. 

EDUCATION,  ENGINEERING 

Progress.  Engineering  Education.  Am.  Soc.  Civ.  Engrs. — Proc,  vol.  49,  no.  3, 
Mar.  1923,  pp.  491-523.  Contains  following  papers:  The  New  Project  for  the 
Society  for  the  Promotion  of  Engineering  Education,  Charles  F.  Scott;  The 
Outlook  for  the  Engineering  Schools  of  the  Middle  West,  William  G.  Raymond; 
Co-operation  of  National  Engineering  Societies  in  Engineering  Education,  John 
L.  Harrington. 

ELECTRIC  CIRCUITS,  A.C. 

Power  Measurement  in  Polyphase.  The  Measurement  of  Power  in  Polyphase 
Circuits.  Charles  Fortescue.  Am.  Inst.  Elec.  Engrs. — Jl.,  vol.  42,  no.  3, 
Mar.  1923,  pp.  205-218,  7  figs.  Points  out  that  existing  methods  of  measuring 
power  when  applied  to  unbalanced  3-phase  systems  are  not  equitable  for  sym- 
metrical polyphase  machinery;  factors  entering  into  question  of  equitable 
rates  when  polyphase  system  is  subject  to  unbalance. 

ELECTRIC  FURNACES 
Electrodes.     The  Sorderberg  Continuous  Electrode  and  Its  I"sc  in  Italy  (1,'elettrodo 

continuo  Sorderberg  e  ie  sue  prime  applicazioni  in  Italia),  Livio  Cambi.  Gior- 

nale  di  Chimica  Industrial?  e<l  Apphrata,  vol.  5,  no.  1,  Jan   1923,  pp.  7-9,  2  figs. 

Advantages:  some  Italian  furnaces  where  they  are  used  with  satisfaction. 
Ferrovanadium.     Electric  Furnace  Makes  Fcrro-Vanadium,  B.  I)    Saklatwalla  and 

A.  V    Wider-.,, n       Elec.  World,  vol.  81,  no.  8,  Feb.  24,  1923,  pp.  452-456,  6  figs. 

New  electro-metallurgical  process  for  reduction  of  ferrovanadium  by  carbon; 

operation  made  possible  by  development  of  type  of  electric  furnace  different 

from  those  previously  designed. 
Hardening.     Electric  Hardening  Furnaces  (Der elektrische  BArteofen),  Wintenneyer. 

I  bktrotechnischer  Anseiger,  vol.  40,  no.  24,  Feb  10,  1923,  pp.  178-181,  1  fig. 

Hardening  and  annealing  of  tool  steels;  Lorenz,  Tioga  Iron  &  Steel  Co.,  and 

A.  E.  G.  types  of  resistance  furnaces 
Induction.     The  Induction  Furnace  for  Brasses  and  Rronzes  (Le  four  A  induction 

pour  la  preparation  des  laitons,  bronzes,   etc.),     Industrie   Blectrique,  vol. 

32.  no.  734,  Jan.  2.5,  1923,  pp.  25-26,  3  figs      Design  and  operation. 
Mitai^Mf.i.ting  and  Heat-Tiif.  tTMEvr.     Elect  rionl  Milting  and  Heat  Treatment, 

Verdon  O.  Cutts.     Metal  Industry  (Lond.),  vol.  22.  no    6,  Feb    Q,  1923,  pp- 

123-126,  3  figs.     General  principles  of  electro  thennios,  particularly  in  respect 

to  melting  of  non-ferrous  metals,  and  with  special  reference  to  Baify  resistance 

furnace;  electrical  furnaces  for  heat  tread 

The    Electric   Furnace   in    Metallurgy,   J.    Kent    Smith       Metal    Industry 

(Lond),  vol.  22,  no   9.  Mar.  2.  1923.  pp.  193-191       Importance  of  furn'iee  at- 
mosphere; discusses  induction,  direct  arc.  radiation,  and  crucible  furnaces,  incite 

ing  in  vacuo. 
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Steel.  New  Electric  Furnace  for  Making  Steel  (Novo  forno  electrico  para  a  fabri- 
cacao  do  aco).  Revista  Brasileira  de  Engenharia,  vol.  5,  no.  1,  Jan.  1923,  pp. 
37-40,  4  figs.  Describes  Italian  Fiat  furnace,  manufactured  by  A. E.G.  and 
Deutsche  Maschinen  Fabrik  A.G.;  consumption  of  current  and  electrodes. 

ELECTRIC  GENERATORS,  A.C. 

Parallel  Operation.  Operating  Alternating-Current  Generators  in  Parallel, 
Ralph  Brown.  Power,  vol.  57,  no.  12,  Mar.  20,  1923,  pp.  435-437,  4.  figs.  After 
discussing  operation  of  single  alternator,  two  or  more  machines  operating  in 
parallel  are  dealt  with,  showing  effects  of  changing  field  current  and  speed  of 
machines. 

ELECTRIC  GENERATORS,  D.C. 

Parallel  Operation.  Parallel  Operation  of  Direct-Current  Generators,  Scott  Han- 
cock. _  Elec.  Jl.,  vol.  20,  no.  3,  Mar.  1923,  pp.  90-94,  8  figs.  Study  of  problem; 
requisites  for  generators  in  parallel  operation. 

ELECTRIC  LOCOMOTIVES 

Baldwin-Westinghouse.  All-Electric  Passenger  Service  for  New  Haven,  W.  J. 
Clardy.  Ry.  Age,  vol.  74,  no.  15,  Mar.  17,  1923,  pp.  767-769,  3  figs.  Twelve 
new  180-ton  Baldwin-Westinghouse  passenger  locomotives  under  construction, 
of  2 — 6 — 2  +  2 — 6; — 2  type  equipped  with  6  twin  motors  and  will  operate 
from   11,000-volt.  single-phase  trolley,  or  650-volt,  de.  third  rail. 

Control  of  A.C.  A.-C.  Locomotive  Control,  Ivan  Dory.  Elec.  Ry.  Jl.,  vol.  61,  no. 
5,  Feb.  3,  1923,  pp.  199-200,  4  figs.  Review  of  plans  used  for  varying  voltage 
in  European  single-phase  locomotives,  leading  up  to  account  of  inductive  regu- 
lator with  brush  shift.     From  Elektrotechnische  Zeit. 

Narrow-Gage.  Recent  Improvements  in  Electric  Narrow-Gage  Locomotives  (Per- 
fectionnements  r£cents  dans  les  locomotives  edectriques  A  voie  £troite),  Helde. 
Revue  Generate  de  l'Electricite,  vol.  13,  no.  7,  Feb  17,  1923,  pp.  257-261,  5  figs. 
General   Electric.     Gottwald-Muller,   Bernina,   and   Brown-Boveri  types. 

Storage-Battery.  The  Radius  of  Action  of  Storage-Battery  Cars  and  Locomotives 
(Der  Aktionsradius  der  Akkumulatoren-Eisenbahnfahrzeuge),  F.  Christen. 
Schweizerische  Bauzeitung,  vol.  81,  nos.  4  and  5,  Jan.  27  and  Feb.  3,  1923,  pp. 
35-38  and  54-56,  7  figs.  Discusses  feasibility  in  comparison  with  other  drives. 
Includes  tabular  data  on  storage-battery  locomotives  and  railway  motor  cars 
of  the  Swiss  Fed.  Rys.,  Prussian-Hessian  State  Ry.,  Brown,  Boveri  &  Cie., 
and  Westinghouse  Elec.  &  Mfg.  Co. 

ELECTRIC  MOTORS.  A.C. 

Control.  Automatic  Control  for  Synchronous  Industrial  Motor-Generator  Sets. 
Power,  vol.  57,  no.  7,  Feb.  13,  1923,  pp.  242-244,  2  figs.  Full  automatic- 
control  equipment  for  2300-volt  synchronous  motor  driving  d.e.  generator,  which 
is  also  automatically  controlled  by  standard  apparatus. 

Induction.  The  Operation  of  Induction  Motors  in  Cascade,  H.  Cotton.  Instn. 
Elec.  Engrs.— Jl.,  vol.  61,  no.  315,  Feb.  1923,  pp.  284-293,  11  figs.  Method  of 
deriving  circle  diagram  of  cascade  motor. 

ELECTRIC  TRANSMISSION  LINES 

Changing  from  DC.  to  A.C.     Some  Notes  on  Changing  Over  a  Network  from  D.C. 

to  A.C,  M.  Farber.     Elec.  Rev.,  vol.  92,  nos.  2360  and Feb.  16  and 

1923,  pp.  246-247  and 2  figs.     Procedure  followed  in  making  change 

and  to  figures  as  to  costs. 

Development.  Progress  in  the  Development  of  the  Large-Scale  Electrical  Industry 
During  Last  Ten  Years  (Fortschritte  in  der  Entwicklung  zur  elektrischen  Gross- 
wirtschaft  wahrend  der  Letzten  10  Jahre),  Ludwig  Kallir.  Elektroteehnik 
u.  Maschinenbau,  vol.  41,  nos.  1  and  2,  Jan.  1  and  14,  1923,  pp.  1-9  and  46-52, 
18  figs.  Discusses  large-scale  electric  power  transmission,  44,000,  60,000  and 
110,000  volts;  transmission  lines,  poles  and  insulators;  voltage  regulation; 
transformer  substations;  switchboard  arrangement. 

Economical  Design.  The  Economical  Design  of  Transmission  Systems,  P.  O. 
Reyneau  and  H.P.  Seelye.  Elec.  World,  vol.  81,  no.  11,  Mar.  17,  1923,  pp. 
623-624,  2  figs.  Notes  on  determination  of  most  economical  design  for  back- 
bone lines. 

ELECTRIC  WELDING,  ARC 

Apparatus  and  Equipment.  Electric  Arc  Welding  Apparatus  and  Equipment, 
J.  Caldwell.  Instn.  Elec.  Engrs.— Jl.,  vol.  61,  no.  315.  Feb.  1923,  pp.  253-268 
and  (discussion)  268-277,  21  figs.  Deals  with  physical  features  of  iron  arc  as 
used  for  welding  ferrous  metals;  general  types  of  apparatus  and  equipment 
developed,  with  examples  of  each  type.     Bibliography.     Experimental  results. 

Iron  and  Steel.  Notes  on  the  Welding  of  Iron  and  Steel  with  the  Electric  Arc, 
Fred  11.  Williams.  Can.  Inst.  Min.  and  Metallurgy — Monthly  Bui.,  no. 
131,  Mar.  1923,  pp.  149-169,  16  figs.  Notes  on  welding  of  steel  plates,  steel 
castings,  shafting  and  welding  of  cast  iron;  tests  show  that  flux-coated  electrodes 
permit  obtaining  highest   tensile  strength.     Tabulated  results  of  tests 

Steel Structfres.  Arc  Welding  of  Steel  Structures,  F.  P.  McKibben.  Am  Welding 
Soc— Jl.,  vol.  2,  no.  2.  Feb  1923,  pp.  24-52,  23  figs.  Effect  of  welding  on  design; 
practice  in  steel-bridge  construction;  steps  in  bui.ding  steel  structure:  welding 
of  steel ;  test  data  on  arc  welding;  examples  of  electrically  welded  steel  structures. 

ELECTRIC  WELDING.  RESISTANCE 
Developments.     Some    Recent    Developments   and    Uses   for    Resistance    Welding, 
II    A    Woofter       \n.    Welding  Soc— Jl.,  vol.  1,  no.  10,  Oct    1922,  pp.  38-40. 
Discusses  developments  in  seam  welding,  spot  welding,  and  butt  welding 

ELEVATORS 
Electric,  Inspection  of.     Electric  Elevator  Inspection,  J.  M.  Walsh.     Indus.  Engr., 
vol.  81,  no.  2,  Feb.  1923,  I'P    72-80,  9  figs       Outlines  inspection  schedule:  what 
inspector  should  look  for,  and  how  to  make  adjustments  that  are  necessary. 

EMPLOYEES 
Explaining  Finances  to      Company  Finances  Brought  Home  to  Employees.  Charles 
M     Ripley.      Management  Eng..  vol.  4,  no.  3,  Mar    1923.  pp.  153-156,  5  figs. 
Way  to  explain  division  of  income  into  wages,  salaries  and  dividends.     Plan  of 
Gen.  Elec  Co. 

EMP1  0"S  lis'  REPRESENTATION 
Betih  i  in  u  Stxbi  I  o      t  mployee  Representation  at  the  Bethlehem  Steel  Co.,  J   M 
l.iirkm      Mm    and   Metallurgy,  vol     ».  no    194.  Frl>.   [928,  pp    Bl  S3      Des- 
cribes plan  which  haa  beep  m  operation  since  October,  1918.  and 
advantages  claimed  to  outweigh  criticisms;  compensation  and  relief  measures 
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EMPL01  MENT  MANAGEMENT 
PBTCBOTrniNirAi.  Tests.  The  Systematic  Collection  of  P«ychoteohnioaJ  Adapta- 
bility Testa  and  Their  Importance  (Die  syatematisohe Sammilune peyebotecb- 
nisoher  Eignungsproben  und  ihre  Bedeutung),  Hans  Rupp.  Maschinenbau 
(Betrieb),  vol  2,  no.  8,  Jan.  26,  1923,  pp.  N65-B70  Discusses  system  of 
tests  arranged  by  Committee  on  Economic  Production,  involving  eye  and  hand 
tests;  technical  comprehension;  and  genera!  ability. 

ENAMELING 

Ibo.n  and  Steel  Plate.  Enamels  and  Enameling  on  Iron  and  Steel  Plate.  Can. 
Foundryman,  vol.  14,  no.  1,  Jan.  1923,  pp.  28-29.  Raw  materials,  coloring 
matters,  enamel  manufacture  treatment  of  metal,  process  of  applying;  ovens, 
furnaces,  etc. 

ENGINEERING 

Economics  of.  Economics  of  Engineering,  Charles  C.Garrard.  Eng.  Rev.  <k  Trader, 
vol.  36,  no.  7,  Jan.  1923,  pp.  205-210.  Social  and  economic  problems;  in- 
vestigation by  engineer;  unemployment;  curve  of  prosperity;  private  and 
public  enterprise;  commercial  training;  industrial  organization;  public-utility 
undertakings.     Based  on  presidential  address  before  Junior  Instn.  Engrs. 

EVAPORATORS 
Flash.     Operating  Characteristics  of  Flash  Evaporators,  John  Forbes.     Power  Plant 

Eng.,  vol.  27,  no.  6,  Mar.  15,  1923,  pp.  311-313,  2  figs.     High-  and  low-  pressure 

and  single-  and  multiple-effect  evaporators  are  compared. 
Low-pressure.     Savings  Effected  by  Evaporator,  John  Forbes.     Power  Plant  Eng., 

vol.  27,  no.  5,  Mar.  1,  1923,  pp.  209-270,  1  fig.     Low-pressure  evaporator  for 

make-up  water  introduces  saving  in  plant  operation. 

EXCAVATION,  ROCK 

Building  Foundation.  A  Big  Excavation  for  Deep  Rock  Foundation,  Frank  W. 
Skinner.  Compressed  Air  Mag.,  vol.  28,  no.  3,  Mar.  1923,  pp.  451-453,  4  figs. 
Describes  excavation  work  in  preparation  of  site  of  $7,000,000  building  in 
New  York  City  for  Equitable  Life  Insurance  Co.,;  total  excavation  consists 
of  about  40,000  cu.  yd.  earth  and  60,000  cu.  yd.  rock;  pneumatic  drills,  a 
battery  of  air  compressors,  four  steam  shovels,  and  a  fleet  of  50  motor  trucks 
employed. 

EXPLOSIVES 

Liquid  Oxygen.  Liquid  Oxygen  in  Mining,  Alfred  James.  Instn.  Min.  and  Metal- 
lurgy,— Bui.,  no.  221,  Feb.  1923,  pp.  13.  Advantages  claimed  to  result  from 
employment  of  liquid  oxygen  in  place  of  other  explosives;  experience  at  Real 
Del  Monte  mines,  Mexico;  European  practice;  precautions  against  accidents. 
Industrial  Use  of  Liquid-Oxvgen  Explosives,  Robert  G.  Skerrett.  Com- 
pressed Air  Mag.,  vol.  28,  no.  3,  Mar.  1923,  pp.  427-430,  6  figs.  What  has  been 
done  in  manufacturing  liquid  oxygen  in  developing  explosives  from  liquid  air; 
adaptation  for  blasting  in  mines  and  quarries. 


FATIGUE 

Industrial.  The  Relation  of  Fatigue  and  Accuracy  to  Speed  and  Duration  of  Work, 
B.  Muscio.  Indus.  Management  (Lond.),  vol.  9,  no.  4,  Feb.  22,  1923,  pp. 
112-114,  1  fig.  Experimental  data  bearing  upon  question  whether  rate  of  move- 
ment (speed  of  production)  of  "fatigue"  is  chief  factor  in  hourly  variations  in 
numbers  of  industrial  accidents.  Summary  of  report  of  Indus.  Fatigue  Research 
Board. 

FERROMANGANESE 

Molten.  Molten  Manganese,  Frank  Hodson.  Iron  Age,  vol.  Ill,  no.  10,  Mar.  8, 
1923,  p.  667.  Advantages  from  use  of  electrically  melted  alloy  in  steel  making; 
savings  possible;  use  of  manganese  ore. 

FLIGHT 

Experimental  Work.  The  Practical  Importance  of  the  Free  Flight  Work  of  the 
National  Advisory  Committee  for  Aeronautics.  Thomas  Carroll.  Aerial 
Age,  vol.  16,  no.  3,  Mar.  1923,  pp.  112-114  and  119,  7  figs.  Discusses  flight  work 
of  aerodynamic  section. 

FLOW  OF  WATER 

Riveted  Steel  Pipes.  Flow  of  Water  Through  Spiral  Riveted  Steel  Pipes,  E.  Parrv. 
Engineering,  vol.  115,  no.  2983,  Mar.  2,  1923,  pp.  255-256,  3  figs.  Results  of 
experiments  carried  out  at  Engineering  Experimental  Station  of  Purdue  Uni- 
versity. 

FLYWHEELS 

Rolling-Mill  Motors.  Fly-Wheels  on  Rolling  Mill  Drives,  F.  R.  Burt.  Blast 
Furnace  and  Steel  Plant,  vol.  21,  no.  3,  Mar.  1923,  pp.  201-204,  3  figs.  Dis- 
cusses various  mill  power  loads  and  rolling  characteristics  which  determine 
advisability  of  flywheels  for  such  service. 

FORGING 
Problems.  Forging.  Maschinenbau  (Betrieb),  vol.  2.  no.  9,  Feb.  8,  1923.  Three 
articles,  as  follows:  Investigations  of  Deformation  with  Special  Regard  to 
Forging  (Untersuchungen  iiber  die  bildsame  Formanderung  unter  besonderer 
Berucksichtigung  des  Schmiedens),  E.  Siebel,  pp.  B75-B80,  15  figs.  Steel 
Casting  vs.  Forging.  (Stahlformguss  gcgen  Schmieden),  Richard  Krieger,  pp. 
B80-B82,  9  figs.  The  Cause  of  Excessive  Wear  of  Swages  in  the  Hot  Forging 
of  Brass  (Die  Ursache  grossen  Gesenkverschleisses  beim  Warmschmieden  von 
Messing),  C.  Boye,  pp.  B83-B84,  5  figs. 

FOUNDRIES 

Aluminum.     Aluminum  Foundry  Practice.     Eng.  Production,  vol.  6,  no.  120,  Jan. 
18,  1923,  pp.  61-63,  10  figs.     Procedure  of  Dayton  Eng.  Laboratories  Co., 
Dayton,  Ohio. 

FUELS 

Canada,  Situation  in.  The  Fuel  Situation  in  Canada,  B.  F.  Haanel.  Can.  Inst. 
Min.  and  Metallurgy — Monthly  Bui.,  no.  131,  Mar.  1923,  p.  75-82.  Points 
out  that  of  30,000,000  tons  consumed  in  Canada,  nearly  60  per  cent  is  imported 
from  United  States.     Suggestions  for  improving  adverse  condition. 

Coke  Breeze  as  Boiler  Fuel.  Experiences  in  the  Burning  of  Coke  Breeze  with 
Coal-Gas  Addition  in  Large  Boiler  Houses  (Erfahrungen  bei  der  Verbrennung 
von  Koksgrus  unter  Zusatz  von  Leuchtgas  in  grosseren  Kesselhausbetrieb), 
H.  Wilde.  Gas-  u.  Wasserfach,  vol.  65,  no.  51,  Dec.  22,  1922,  pp.  809-812,  4 
fig.  Total  efficiency  of  75  per  cent  was  obtained  in  installation  in  electrical 
works  in  Kiel. 


Compaiiatiyf.  Costs.  Comparative  Fuel  Costs  of  Coal  and  Oil  E  T.  McCarthy 
Power,  vol.  57,  no  12,  Mar  2'),  192.1  p  4H,-447,  1  fig.  Presents  diagram' 
f',r  comparing  cost  of  fuel*  on  heat-unit  and  efficiency  basis  and  for  working 
special  problems  with  coal  and  oil. 

Economical  I  .-i  s  1  m-1  Economy  Secured  by  Organization,  J.  H.  Blakey.  Power 
Plant  Eng.,  vol.  27.  no  6,  Mar.  15,  1923,  pp.  317-319,  1  fig.  European  countries 
study  economical  use  of  fuel  and  supervise  boiler  plants;  instrument  developed 
for  studying  vibration. 

Slag,  Recovery  from.  Recovers  Fuel  from  Slag  and  Ashes,  F.  A.  Brackmann. 
Power,  vol.  57,  no.  9,  Feb.  27,  1923,  pp.  322-323,  5  figs.  Bv  means  of  strong 
magnets  acting  on  ferric  acids  to  which  silicates  and  lime  adhere,  slag  is  sepa- 
rated from  combustible. 

See  also  Natural  Gas;  Oil  Fuel;  Pulverized  Coal. 

FURNACES,  FORGING 
Swedish.     Swedish  Welding  and  Forging  Furnaces  (Varmetekniska  unders6kningar 
a  nagra  svenska  valloch  smidesugnar),  A.   Hallback.     Jenkontorets  Annaier, 
vol.  107,  Special  No.,  May  31,  1922,  pp.  263-414,  91  figs.     Construction  of  fur- 
naces; fuel  consumption;  heat  balance;  flue  gases;  preheating;  heat  loses;  etc. 

FURNACES,  HEATING 
Plates.     New  Design  of  Continuous  Furnace.     Iron  and  Coal  Trades  Rev.,  vol   100. 
no.  2866,  Feb.  2,  1923,  p.  155,  2  figs.     Furnace  designed  by  Priest  Furnaces. 
Ltd..  for  either  producer  or  semi-gas  firing;  when  working  on  sleeper  plates, 
it  will  deliver  to  presses  at  least  3  plates  per  min. 

FURNACES,  METALLURGICAL 
SchOrmann.     The  Schiirmann  Furnace  and  Preheater  (Der  SchOrmann-Schmelzofen 
rnit  Winderhitzer),   Hornig.     Zeit,   fur  die  Gesamte  Giessereipraxis,  vol.  44. 
no.s5-6,  Feb.  10,  1923,  pp.  33-35,  5  figs.     Heat  balance  of  furnace;  quantity 
of  coal  and  coke  used;  cost  data. 


GARBAGE  DISPOSAL 
Methods.     Modern  Methods  of  Disposal  of  Garbage,  and  Some  of  the  Troubles 
Experienced  in  Their  Use,  Samuel  A.  Greeley.     Am.  City  Mag.,  vol.  28.  no.  1. 
Jan.  1923,  pp.  15-19,  3  fig.     Fundamental  considerations;  importance  of  haul; 
length  of  haul;  improved  operation  of  dumps;  conditions  in  United  States. 

GAS  ENGINES 
Enclosed  Forced-Lubrication.     Gas  Engines  of  the  Enclosed  Forced-Lubrication 
Type.     Beama,  vol.  12,  no.  58,  Feb.  1923,  pp.  115-116,  5  figs.     Features  of  Bro- 

wett-Lindley  gas  engines. 

GAS  MANUFACTURE 
Distribution,  and.     The  Manufacture  and  Distribution  of  Gas,  Herbert  N.  Cheney. 
Boston  Soc.  Viv.  Engrs. — .11.,  vol.  10,  no.  2,  Feb.  1923,  pp.  47-55,  1  fig.     Hin- 
drances to  gas  development;  process  of  manufacturing  water  gas. 

GAS  PRODUCERS 
Mechanically     Operated.     Mechanically     Operated     Producer.     Gas     Age-Rec, 
vol.  51,  no.  9,  Mar.  3,  1923,  p.  275,  2  figs.     Compact  and  high-duty  form 
of  revolving  producer,  using  bituminous  coal. 

GASOLINE 

Carburation.  An  Experimental  Survey  of  Gasoline  and  Kerosene  Carburetion, 
C.  S.  Kegerreis  and  G.  A.  Young.  Soc.  Automotive  Engrs. — Jl.,  vol.  2,  no.  1, 
Jan.  1923,  pp.  63-75,  39  figs.  Reasons  for  present  wastage  of  fuel;  gasoline 
carburetion  requirements;  comparison  of  gasoline  and  kerosene;  temperature 
requirements  of  fuels;  detonation,  effect  of  load;  fuel-air  mixture  requirements 
for  engines;  commercial  metering  characteristics. 

Future  Production.  Gasoline  Ten  Years  Hence,  Ralph  H.  McKee.  Chem.  A  In- 
dustry, vol.  42,  no.  9,  Mar.  2,  1923,  pp.  193-196.  Discusses  cracked  and 
casinghead  gasoline  and  gasoline  substitutes;  future  demands;  shale-oil  indus- 
try; shale-oil  retorts. 

Natural  Gas.  Natural-Gas  Gasoline  in  1921.  E.  G.  Sievers.  U.  S.  Geo!.  Survey, 
11.30.  Jan.  25,  1923,  pp.  237-252,  3  figs.  Production;  capacity  of  plants:  growth 
of  industry;  problems  in  production  of  natural-gas  gasoline;  relations  to  supply 
of  motor  fuel;  statistics  by  states. 

Proper  Utilization  of  Natural  Gasoline,  Lloyd  F.  Bayer.  Soc.  Automotive 
Engrs. — Jl.,  vol.  12,  no.  3,  Mar.  1923,  pp.  273-275.  Processes  of  extraction 
from  natural  gas;  proper  usage  of  natural  gasoline  in  blended  fuels  as  determined 
by  lengthy  seiies  of  tests. 

Power-Producing  Qualities.  Preliminary'  Report  of  Power  Producing  Qualities 
of  Certain  Gasolines,  Hugh  M.  Milton,  Jr.  Agricultural  and  Mech.  College 
of  Texas— Bui.,  vol.  8,  no.  8,  Aug.  1,  1922,  39  pp.,  17  figs  Investigation  of  effi- 
ciency variations  of  four-cycle  internal-combustion  engine  with  different  grades 
of  petroleum  products. 

GEAR  CUTTING 

Blank  Rim  Supports.  Gear  Blank  Rim  Supports,  Fred  Horner.  Machv.  (Lond.), 
vol.  21,  no.  542,  Feb.  15,  1923,  pp.  614-620,  34  figs.  Methods  of  supporting 
and  bracing  blanks  while  cutting 

Spur  and  Helical  Gears.  Commercialised  Gear  Cutting  (Spur  and  Helical  Gearsi, 
T.  A.  Stoddart.  Eng.  Production,  vol.  6,  no.  122,  Feb.  1.  1923.  pp.  117-118. 
Fundamental  points  to  be  considered  in  producing  gears;  notes  on  cutters;  bob- 
bing method  of  production. 

GEARS 

Grinding.     Grinding  Bevel  Gears  True  With   Pitch  Circle,   Milton  Wright.     Am. 
Mach.,  vol.  58,  no.  11.     Mar    15,  1923.  pp.  399-100.  2  figs      Device;  grinding 
for  clamping  and  truing  preliminary  to  grinding  tips  of  teeth. 
See  also  Grinding  AfacAines,  Spiral  /nr,  I  I 

Maao.  Maag  Toothed  Wheels  (Mang-Zahnrader).  Elektrotechnische  Zeit., 
vol.  41  no  ">.  Feb.  1,  1923,  pp.  104-106,  '.»  tigs.  Describes  new  type  of  wheels 
made  by  Maag  Company,  Zurich,  said  to  overcome  disadvantages  of  other 
types  for  modern  high-speed  work;  production  and  operation. 

GRAIN  ELEVATORS 
Electrical  Equipment.     Electrical  Equipment  of  C.  &  N.  W.  Grain  Elevator,  Jos. 
Andreucetti.     Ry.  Elec.  Engr..  vol.   14,  no.  2,  Feb.   1923,  pp.  53-57,  12  figs. 
Dust-proof  distributing  panel  cabinets,  vaporproof  lighting  units  and  all  new 
conduit  and  wiring  ensures  reliable  and  safe  operation. 
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GRINDING  MACHINES 

Internal.  Redesign  Grinding  Machines  to  Increase  Rate  of  Production.  Automo- 
tive Industries,  vol.  48,  no.  9,  Mar.  1,  1923,  pp.  526-527,  2  figs.  Heald  Co.  in- 
corporates new  idler  with  wider  belts  on  grinding  heads  suitable  for  both  old  and 
new  models  with  view  to  augmenting  output. 

Railway  Shops.  Grinding  in  the  Railway  Shops.  Machy.  (Lond.),  vol.  21,  nos. 
540  and  541,  Feb.  1,  and  8,  1923,  pp.  545-550  and  577-5S1,  22  figs.  Machines 
and  methods  employed  by  British  and  American  manufacturers  in  production 
and  maintenance  of  locomotives  and  railway  equipment. 

Spiral  Bevel  Gear.  Grinding  Spiral  Bevel  Wheels.  Machy.  (Lond.),  vol.  21, 
no.  542,  Feb.  15,  1923,  pp.  626-629,  11  figs.  Machine  developed  by  Reinecker 
Corp.,  Chemnitz,  Germany,  with  which  inaccuracies  due  to  hardening  are  re- 
moved by  grinding. 


H 


HANDLING  MATERIALS 
Foundries.     Mechanical  Appliances  in  the  Foundry,  G.   F.  Charnock.     Foundry 
Trade  Jl,  vol.  27,  no.  341,  Mar.  1,  1923,  pp.  171-177,  9  figs.     Discusses  question 
of  transportation  applied  to  jobbing  as  well  as  to  specialized  foundry  from  stand- 
point of  mechanical  engineer. 

HARBOR  IMPROVEMENTS 

Cosport,  England.  New  Landing  Stage  and  Wharf  at  Gosport.  Engineer,  vol. 
135,  no.  3503,  Feb.  16,  1923,  pp.  166-168,  3  figs.  Improvements  included  recla- 
mation of  foreshore,  construction  of  floating  landing  stage  and  approach  thereto 
by  means  of  road  across  reclamation  and  by  movable  bridge,  and  reinforce- 
concrete   wharf. 

HARDNESS 

Testing.  Symposium  on  Hardness  Testing  Held  at  the  Fourth  Annual  Convention 
of  the  Society,  Detroit,  October,  1922.  Am.  Soc.  for  Steel  Treating— Tram., 
vol.  3,  no.  5,  Feb.  1923,  pp.  480-501.  Contains  following  articles,  including 
discussions:  Significance  of  Hardness  Tests,  H.  P.  Hollnagel;  Testing  of  Metals 
for  Hardness,  H.  M.  German. 

HEALTH 

Industrial  Plants.  Health  Problems  of  Industrv.  C.  E.  A.  Winslow.  Power  Plant 
Eng.,  vol.  27,  no«.  3,  4  and  5,  Feb.  1,  15  and  Mar.  1,  1923,  pp.  186-188,  233-235 
and  283-284,  3  figs.  Health  and  efficiency  in  industrial  plants.  Feb.  1 :  Factory 
ventilation  and  lighting.  Feb.  15:  Industrial  dust  and  its  dangers;  control 
of  industrial  poison  hazards,  sanitation  in  factory.  Mar.  1:  Fatigue  and  its 
factory:  industrial  medical  service. 

Promoting  Health  in  Industrv,  C.  E.  A.  Winslow.  Iron  Trade  Rev.,  vol. 
72,  nos.  4,  5,  6,  7  and  8,  Jan.  25,  Feb.  1,  8,  15  and  22,  1923,  pp.  298-299,  371-372, 
440-441,  511  and  519,  and  593  and  596.  Deals  with  important  problems  as  they 
affect  industrial  workers;  consideration  is  given  to  best  practice  in  eliminating 
hazards  and  providing  protection.  Jan.  25:  Health,  efficiency  and  medical 
service.  Feb.  1:  Factory  ventilation  and  lighting.  Feb.  8:  Industrial  dusts 
and  poison  hazards.  Feb.  15:  Sanitation  in  factory.  Feb.  22:  Fatigue  and  its 
factors. 

HEAT  PUMPS 

Tests.  Experiments  With  a  Reciprocating  Heat  Pump  at  the  Steam  Laboratory  of 
the  Bavarian  Revisionsveriin  (Versuche  mit  cincr  Kolbenw&rmepumpe  in  der 
dampftechnischen  Versuchsanstalt  dcs  Bayerischen  Revisionsvereins) .  Zeit. 
des  Bayer.  Revisions-Vereins,  vol.  27,  nos.  2  and  3,  Jan.  31  and  Feb.  15,  1923, 
pp.  9-12  and  17-18,  2  figs.  Determination  of  relation  of  heat  absorption  by 
steam  and  heat  value  of  work  performed;  results  of  15  experiments  with  satu- 
rated steam  for  vacuum,  atmospheric  pressure  and  one  at  excess  pressure  at 
100,   120  and   140  r.p.m. 

HEATING 

Factories.  Economical  Factory  Heating,  Chas.  F.  Wade.  Indus.  Management 
(Lond.),  vol.  9,  no.  4,  Feb.  22,  1923,  pp.  99-110,  3  tigs.  Essential  features  of 
economical  heating  system  in  modern  factory;  most  efficient  methods  of  heat 
generation  and  distribution;  fuel  economy. 

HEATING,  STEAM 

Central-Station.  Electric  Central  Heating  Plant  and  Heat  Storage  at  Stavnn- 
ger  (Elcktriske  ccntralvarmeanlaeg  med  magasinering  i  Siavanger).  Chr. 
Qrassdal.  Blektroteknisk  Tidsskrift,  vol.  35,  no.  36,  Dec.  27,  1922,  pp.  2S7- 
290,  6  figs.  Due  to  high  cost  of  fuel;  details  of  equipment,  production  and  con- 
sumption of  current. 

Radiatoh  Ratings.  Standard  l!:itiru"<  for  Radiators,  Boilers  and  Complete  Instal- 
lations, A.  H.  Barker  Domestic  Eng.  (British),  vol.  I-',  no.  is,  Dec  1922, 
pp.  242-247.  Difficulties  of  tests,  such  as  determining  amount  of  surface, 
maintaining  uniform  temperature,  size  of  radiators  for  given  duty,  and  siiniliir 
difficulties  in  boiler  tests. 

Vacuum.  Is  Then  \u<  Saving  in  Vacuum  Heating,  \  L.  Browne.  Heating  and 
Vent    Mag.,  vol.  20,  no  2,  Feb    1923,  pp.  37  I  e  replies  to 

Inquirers  query  as  to  advantage  o  i  as  follows: 

Comparison  of  "<>p>i  ems,    \    I     Browne;    Vacuum    vs. 

Vapor  or  Atmosphere   I  bating,  Charles  A.  Fuller.     See  also  letter  to  editor 
on  pp.  68-69. 

HELIUM 

Bibliography.     Bibliography  of  Scientific  Lit  Bur. 

of  Standan  i .  1  lee  21, 19 

and  identification;  occurrence;  formatii  n  and  purification;  anal 

properties;  applications;  and  relation  "■  subatomic  phenomena. 

Production-      Helium  L'elio  d  la  sua  pi  idustriaJe). 

Blettricista,  vol  ,  sses 

of  production,  including  Lindc,  Jeffries  and   Not!  iude. 

HIGHWAY  9 

Researches.     lirscarch  Foundation  for  the  Econ<.>  of  Highway  Improve- 

ment, W    K    II 

Pp.  2'M  29S     I  iui  line  i  ■  {.,<■]', 

efforts  should  be  concentrated,  di  .and 

tughwaj 
Use  ajcd  Abubi  Engr.,  vol.  4  I. 

do   9,  Peb   2< .  1923,  pp    273-274. 

tion.  mcl. 

am. mhI  princip  ,1m,  Mud 

'.   I  eh.   1923,  pp.  69-65.     Abstract  of  address  bef«i<    Km    '  .uod  Roads 
Congress. 
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HOBBING  MACHINES 

Automatic.  Tangent  Rack  System  of  Gearing.  Machy.  (Lond.),  vol.  21,  no.  541. 
Feb.  8,  1923,  pp.  603-605,  7  figs.  Hotchkiss-Taylor  automatic  gear-generating 
machine. 

HOISTS 

Electric.  An  Induction  Motor  Operated  Mine  Hoists  with  Dynamic  Braking  R  W 
McNeill.  Elec.  JL,  vol.  20,  no.  3,  Mar.  1923,  pp.  97-100,  8  figs.  Hoist' equip- 
ment  installed  at  shaft  of  Lehigh  Vallev  Co.,  near  Shenandoah,  Pa 

Pneumatic.  Air-Driven  Hoists  Adaptable  to  Ail-Round  Service,  A.  S.  Taylor  Com- 
pressed Air  Mag.,  vol.  28,  no.  3,  Mar.  1923,  pp.  439-442,  10  figs  Services  being 
performed  by  20  "Little  Tugger"  hoists  at  Sun  Shipbldg.  Co.,  Chester,  Pa., 
description  of  hoists  and  their  applications. 

HYDRAULIC  TURBINES 

Draft  Tubes.  Notes  on  the  Draught  Tube  of  a  Water  Turbine,  Otogord  Miyagi 
Tohoku  Imperial  University,  Technology  Reports,  vol.  3,  no.  1,  1922,  pp. 
57-69,  4  figs.  Investigation  of  losses  of  energy;  consideration  of  minimum  loss 
and  determination  of  best  form  of  draft  tube;  numerical  example 

Impulse.     The  Tangential  Impulse   Water  Wheel,  Ely  C.    Hutchinson      Elec    Jl 
vol.  20,  nos.  2  and  3,  Feb.  and  Mar.  1923,  pp.  49-51  and  82-86,  15  figs.     Efficien- 
cy and  general  design;  buckets  and  wheel  centers;  speed  regulation;  plain  and 
needle,  and  deflecting  nozzles:  jet  deflectors;  auxiliary  relief  needle  nozzles; 
multiple  nozzle  wheels;  coupled  and  overhung  wheels;  bearings  and  governors' 

Small-Plant.  Typical  Water  Turbines  for  Small  Plants,  S.  C.  O'Gradv  Beama 
voL  12,  no.  58,  Feb.  1923,  pp.  96-104,  11  figs.     Casing  turbines. 

Iypes.  Development  in  Hydraulic  Machinery  During  the  Last  Decade  (Die  Bedeu- 
tung  des  letzten  Dezenniums  fur  den  Wasserkraftmaschinenbau),  Hans  Bau- 
disch.  Elektrotechnik  u.  Maschinenbau,  vol.  41,  no.  1,  Jan.  1,  1923,  pp.  14-16. 
Discusses  Francis,  Kaplan,  and  other  turbines,  their  operation  and  regulation! 

HYDRO-ELECTRIC  DEVELOPMENTS 
Canada.     Hydro-Electric  Power  Development  on  the  Metis  River,  P.Q      Contract 
Rec,  vol   37,  no.  5,  Jam  31,  1923,  pp.  100-103,  4  figs.     Lower  St.  Lawrence 
t^ower  Co.,  making  use  of  Grand  Metis  Falls  for  plant  of  3500-hp.  initial  capa- 
city; ultimate  capacity  7000  hp.;  special  features  of  project. 

New  power  Development  at  Chicoutimi.  Contract  Rec,  vol  37  no  7 
*eb.  14.  1923,  pp  158-160  1  fig.  Preliminary  details  of  plant  to  be  built  on 
Gmcoutimi  River  for  Price  Bros.  Nature  of  site  and  factors  entering  into  design 
?£c  ^"P^S  ?ee  aIs?  Contract  Rec,  vol.  37,  no.  8,  Feb.  21,  1923,  pp. 
178-179,  1  fig.  Information  on  storage  dams. 
Problems.  Hydro-Electric  Power  Supply,  A.  Tustin.  Instn.  Elec  Engrs  — JI  vol 
61,  no.  314,  Jan.  1923,  pp.  174-178.  Chief  constituent  parts  of  hvdro-ele'ctrio 
development  and  their  functions;  economic  factors  controlling  development 
and  operation  of  plants;  problem  of  tidal  power  where  it  exemplifies  working 
of  these  economic  factors. 
Western  U.  S.  1923  Hydro-electric  Development  Program  Involves  185  500  Kilo- 
watts. Jl.  Elec  and  West.  Industry,  vol.  50,  no.  3,  Feb.  1,  1923  pp  96- 
97.  Review  of  development  in  West  during  1922;  tabulated  data  from  annual 
report,  of  federal  Power  Commission  on  permits  and  licenses  issued  and  pro- 
jects under  way  in  1922  or  definitely  scheduled  for  1923. 

HYDRO-ELECTRIC  PLANTS 

Big  Falls,  Wis.     New  Hydro-electric  Development  at  Big  Falls.     Power  Plant  Eng 
vol    27,  no.  5,  Mar.  1,  1923,  pp.  286-287.  2  figs.     Development  of  power  site 
on  flambeau  River  in  Northern  Wisconsin  makes  10,000  kva.  of  energy  avail- 
able. 

Canada.  The  New  Niagara  Hydro-electric  Plant  at  Queenston,  Canada  (La  Nouvelle 
usine  hydro-electnque  <lu  Niagara  a  Queenston  (Canada),  Paul  Calfas  Genie 
Civil,  vol.  82,  no  3  Jan.  20,  1923,  pp.  49-53,  9  figs.  Description  of  machinery 
and  (Mini  mi,  i  nt  of  Chippawa-Queenston  power  station ;  Vertical  turbines  of  55  000 
lip    :it    is"  r.p.m.,  1750  cu.  ft.  per  second. 

Pressure-Rf:l,i  ,  imj  Device.  Automatic.  Device  for  Eliminating  Ram  Thrusts 
and  I.xrcss  Pressure  m  Press. ire  Piping  (Dispositif  pour  la  suppression  des 
coups  de  other  et  des  surpressions  dans  les  conduites  de  rcfoulcnient)  E 
Maynard.  Revue  Generate  do  l'EIectricite,  vol.  13,  no.  6,  Feb  10  1923 'pp' 
211-213,  4  figs.  Describes  automatic  device  for  hydro-electric  power  plants- 
examples  of  application. 


IMPACT  TESTING 

Steel  Bars.  New  Fractur.  1 1  sts  of  Mil-  Steel  Bars  l  Nouveaua  essais  sur  de,  bar- 
reauj  dacier  doux  rompus  pur  traction),  J  Seigle  Revue  de  ['Industrie 
Minjrale,  no.  51,  Feb    I,  1923,  pp   71  74,  I  figs      Effect  of  impact  on  bars  fra" 

tureil  by  elongation;  fatigue  numbers  per  sq.  mm. 

I  N 1 UCATORS 

Mean-Piifsscki  x,  «  Meansof  Ascertaining  Mean  Pressure  ins  Heal  Fngine  H  E 
wimpera       Engineer,  vol.   135,  no    3505,  Mar    i  fi„s' 

V,cv"  ethodby  which  averi mbeascert- 

ine  v\  impel  is  mean  pressure  ""Ij 

Oil-Em:im  Vvealc  Spring  II  P  fndicator  For  Oil-Engines,  Julius  Kuttner  Oil  En- 
gine Power,  vol  1,  do.  2.  Feb  1923  pp  ■  ..arce 
<™p.'  '  'rings,  and  a  weal  igram 
ol  high-pressure  end  of  indicator  card,  as  improvements  over  ni                     iling. 
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"  ^'"'  B  Indus  Manage- 
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which  to  build  an  organization,  ,  ' 


64 


THE    ENGINEERING    JOURNAL 


May.  1923 


Power    Plant     Modern    Management    Method!  in   the    Power   Plant,   Browning 
tndut    Management  (N.1    I,  vol  65,  no.  3,  Mar.  1923,  pp    166-109, 

\\  i,;, i  coal  contains,  and  *Oi\  .  how  to  appraise  it 

Pmorni,i\  Control     Control  of  Production  1 1  eberwachung  dee  Irbeitafortschrit- 
M    ECronenberg      Maschinenbau  [Betrieb),  vol    2,  do    B,  Jan    26,  1923, 
pp    Ii7i)  M7 1 .  .  method  for  control  of  progress  of  production 

work  which  is  said  to  be  simple  and  to  require  small  working  stuff. 

Pnoni'i  1 1,.-.  Organisation      Doe    Organisation  for  Production   Pay?  II    Varley. 

Indus    Management  (Lond.),  vol   9,  no   8,  Feb   S,  1928,  p -69      Discusses 

root  causes  ol  failure  in  certain  forms  of  production  systems;  importance  of 
Miixat ion  to  deal  with  new  industrial  conditions,  and  general  hues  upon 
which  suob  organisation  can  be  economically  developed. 

Statistic  u   Compilation       Statistical  O pilation:  Some  of  Its  I'm  as  a  Function 

of  Scientific  Management,  Harry  H  Horwitz,  Harry  \  Wembridge  and  Herman 
J.  llutkni  TaylorSoo  Bui.,  vol  8,  no  I,  Feb.  1923,  pp.  3-11,  8  figs.  ,  Notes 
on  compilation  of  statistics  and  importance  of  separate, statistical  division; 
expense  distribution  sheet  and  steps  necessary  to  obtain  it. 

Stores  (dminiSTRATION  Material  Control  and  Stores  Administration.  II.  Briggs. 
Eng.  Production,  vol.  6,  nos.  120  and  121,  Jan.  18  and  25,  1923.  pp  66-08. and 
90-92,  15  figs  Features  of  efficient  procedure  for  reception,  control  and  distri- 
bution of  material  for  production.  , 

Taylor  System.  Scientific  Management  According  to  Taylor  and  the  Possibility 
of  Its  Application  in  Railway  Operation  (Wissenschaftliche  Betriebsfuhr- 
ung  nach  Taylor  und  ilire  AnwendungsmSglichkeiten  im  Eisenbahnwessen), 
Hans  A.  Martens  Zeitung  des  Vereins  Deutscher  Eisenbahnverwaltungen, 
vol.  02,  nos.  41,  42  and  43,  Nov.  2,  9  and  10,  1922,  pp.  799-803,  810-818  and 
837-839.  Reviews  developments  in  applying  scientific  management  and 
explains  its  principles;  production  statistics  in  connection  with  determination 
of  cost;  difficulties  of  cost  determination;  getting  up  reliable  statistics. 
See  also  Time  Study. 

INDUSTRIAL  ORGANIZATION 

Basic  Essentials.  Seven  Axioms  of  Organization,  P.  F.  Walker.  Indus.  Manage- 
ment (N.Y.),  vol.  05,  no.  3,  Mar.  1923,  pp.  144:14G.  Explains  basic  essentials 
to  good  organization;  charting  course  of  administration. 

Factory.  Factory  Organization.  H.  Gerard  Smith.  Indus.  Management  (Lond.), 
vol  8,  nos.  4,  5,  7,  8,  9,  10  and  11,  Sept.  7,  21,  Oct.  5,  19,  Nov.  2.  16,  30  and 
Dec.  14,  pp.  111-112,  149-151,  179-180,  211-214,  243-245,  275-277,  312-313  and 
339-342.  Sept.  7:  Fundamental  principles  underlying  methods  of  control 
of  manufacture.  Sept.  21:  General  organization  chart.  Oct.  5  and  19:  Drawing 
office.  Nov.  2:  Management  of  works.  Nov.  16:  Stores.  Nov.  30:  Inspection 
department.     Dec.   14:   Factory  costs. 

INDUSTRIAL  RELATIONS 
Railways.     Personnel  and  Public  Relations,  E.  K.  Hall.     New  York  R.  R.  Club — 
Official  Proc,  vol.  33,  no.  4,  Feb.  16,  1923,    pp.    6956-6970    and    (discussion) 
6970-6979.     Discusses  improvement  of  relations  with  employees. 

INDUSTRIAL  TRUCKS 
Electric  Mules.  The  Moog  One-Axle  Electric  Mule  (Der  neue  Akkumulator-Ei- 
nachs-Schlepper,  System  Dr.  Moog).  H.  Trautvetter.  Elektrische  Betrieb 
(formerly  Elektrische  Kraft betriebe  u.  Bahnen),  vol.  21,  no.  1,  Jan.  10,  1923, 
pp.  1-2,  3  figs.  Describes  new  electric  mule  which  has  only  one  axle,  to  each  end 
of  which  is  fastened  a  solid  rubber-tired  double  wheel;  a  3'»>  hp.  60-volt  motor 
is  mounted  above  axle  on  each  side  of  which  is  suspended  one  half  of  a  3.  6-kw.- 
hr.  storage  battery;  weight,  1500  kg.;  speed,  1  mi.  per  sec;  operator  walks 
in  front. 

INSPECTION 

Projection  Machine  for.  Vertical  Projection  Machine.  Machy.  (Lond.),  vol. 
21,  no.  544,  Mar.  1,  1923,  pp.  692-693,  4  figs.  Machine  for  inspecting  screw 
threads  and  gear  teeth,  also  tools  used  for  producing  these,  etc. 

INTERNAL-COMBUSTION  ENGINES 

Exhacst-GaS  Analysis.  A  New  Interpretation  of  Exhaust-Gas  Analysis,  E.  H. 
Lockwood.  Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no.  3,  Mar.  1923,  pp.  299- 
301.     Algebraic  formulas  for  interpretation  of  results  of  analysis. 

High  Compression,  Characteristics  Under.  Internal-Combustion  Engine 
Characteristics  Under  High  Compression,  J.  H.  Holloway,  H.  A.  Huebotter 
and  G.  A.  Young.  Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no.  1,  Jan.  1923,  pp. 
111-117,  11  figs.  Report  of  series  of  tests  conducted  during  summer  of  1922 
by  authors  at  Eng.  Experiment  Station  of  Purdue  Univ.,  consisting  of  research 
into  operation  of  internal-combustion  engines  under  comparatively  high  com- 
pression on  ordinary  gasoline  without  detonation. 

Indicator  Diagrams.  The  Pressure-Volume-Quantity  Indicator-Card.  Thomas 
Midgley,  Jr.  and  Robert  Janeway.  Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no. 
1,  Jan.  1923,  pp.  105-110,  6  figs.  A  solid  diagram  from  which  each  fuel-mixture 
particle  can  be  properly  exposed  for  analysis  during  process  of  combustion. 

Mean  Effective  Pressures.  Mean  Effective  Pressures  of  Internal-Combustion 
Engines,  Robertson  Matthews,  Power,  vol.  57,  no.  11.  Mar.  13,  1923,  pp. 
403-401.  1  fig  Presents  chart  showing  relation  of  air  temperature,  air-to-oil 
ratio,  air-suction  pressure  and  m.e.p. 

Still.  The  Still  Engine,  An  Internal  Combustion  and  Steam  Engine  Combined  (Le 
moteur  Still  a  combustion  interne  it  a  pression  de  vapeur  combiners),  Herman 
Hubert.  Revue  Universelle  des  .Mines,  vol.  10,  no.  2,  Jan.  15,  1923.  pp.  83-292 
(discussion)  292-294,  34  figs,  partly  on  supp.  plates.  Design  and  construction; 
application  to  ship  propulsion;  result-  of  tests. 

Types.  Internal  Combustion  Engines.  Times  Trade  and  Eng.  Supp.,  vol.  11,  no. 
237,  Jan  20,  1923,  p.  0.  Two  new  types  of  double-acting  engines  of  Diesel 
and  semi-Diesel  class,  one  produced  by  North  Brit.  Diesel  Engine  Works,  and 
other  by  Heed  Patent  Engine  Co.  Gas  engines  and  producers;  stationary 
oil   engines;    large    Diesel    engines. 

See  also  .  1 "  I'l" "e  Engines;  Automobile  Engines;  Diesel  Engines;  Gas  Engines; 
Oil  Engines. 

IRON  ORE 

Low-Grade,  Canada.  Low  Grade  Ores  of  Algoma,  I  I)  Jones.  Eng.  Jl.  (Eng. 
Inst.  Can.),  vol.  6,  no.  3,  Mar.  1923,  pp,  131-137.  Their  development  and 
use  with  particular  reference  to  Canada. 

IRON  AND  STEEL 
Cold  Working,  Effect  on.  Effect  of  Cold  Working  on  Tensile  Strength  of  Iron 
and  Steel  and  Subsequent  Annealing  i  Kallbearbetnings  inverkan  pa  jams  och 
stals  naiUfasthetsegenskapef  samt  dessas  beroende  av  eftcrfdljandc  lagring  och 
anlSpning),  Axel  Lundgren.  Jennkontorete  Annaler,  vol.  107,  no.  12.  1922, 
pp.  499-513.  2  tigs  Report  of  tests  carried  out  by  government  laboratory  with 
wire  and  rods. 


COBBOBIOM  The  Corrosion  of  Iron  and  Steel,  T.  S  fuller.  An  Boc  for  Steel 
Treating,  voL  3,  no.  l.  Oct  ]'ijj,  pp  91-97  Reviews  some  theories  which 
have  been  advanced  in  efforts  to  explain  e,, no-ion  phenomena;  action  of  drop 
of  water  upon  polished  surface  of  steel  to  determine  corrosion-resisting  proper- 
ties. 

PbOPBBTTXS   at   Lo  ii  ins.     On  the  Changes  in   Iron  and   St, el  at  Tem- 

peratures i„  loss  280  des.  I  l  i  Charles  Thompson  and  Edwin  whithi-ad. 
Royal  Soe      i',,,.  ,vol    102,  no   A718,  Feb    1,  1923,  pp  i«:  Mea- 

suring electric  resistivity  and  thermoelectric  power  for  temperatures  from 
20  to  280  deg.  e.nt      l;,  fen 

IRON'  AM 
Iron-Aluminum.     Iron-Aluminum   Alloys   (Legierungi  -  mit  Aluminum), 

N.   Kurnakow,  '.    Irasow  and  A    Grigorjen       '/■•  it    fOr  snorganuche  u.  all- 

genuine  Chemie,  vol  125,  nos  3-4,  Dei    18,  1922,  pp.  207-227,  3  fit's.    Thermal 

analysis    of    binary    system    iron-aluminum;    cooling    curves:    microstructire; 

electric  conductivity  and  hardness 
Preparation  and  Properties.     Preparation  and  Properties  of  Pure  Iron  Alloys.  W.L. 

Cheney       U.P.  Bur.  of  Standard  re,  vol    IK,  no    403.  Dec.  27.  1923. 

pp   609-032,  11  figs.      Magnetic  properties  of  iron-carbon  alloys  as  affected  by 

neat  treatment  and  carbon  content. 

IRON  CASTINGS 

Chilled.  Chilled  Castings.  Eng.  Production,  vol  0.  no.  124,  Feb.  15,  1923,  p.  165. 
.Votes  on  composition  of  mixtures  and  care  of  molds. 

Cupola  Mixtures.  Modern  Methods  for  Making  Cupola  Mixtures,  H.  L.  Campbell. 
Chem.  and  Met.  Eng.,  vol.  28,  no.  11.  Mar  1 1.  1923,  pp  492-495,  4  figs.  Dia- 
grams useful  to  determine  amounts  of  available  pig  iron  to  weigh  into  mixture 
in  order  to  secure  castings  of  required  composition:  silicon  and  manganese  may 
both  be  easily  predetermined  if  three  piles  of  pig  iron  are  in  yard. 

Pouring  Temperatures.  Studv  Pouring  Temperatures.  S.  J.  Felton.  Foundry, 
vol.  51,  no.  4.  Feb  15,  1923,  pp  138-140,  4  figs.  Outline  of  heat  loss  of  iron 
as  it  flows  from  cupola  to  mixing  ladle  and  is  transferred  to  pouring  ladles;  quick 
pouring  essential  for  small  steel  castings. 

Tunnel  Linings.  Making  Castings  for  Hudson  River  Tunnel.  Iron  Age.  vol. 
Ill,  no.  10,  Mar.  8,  1923,  pp.  663-667,  10  figs.  Quantity  production  on  inter- 
changeable basis;  adaptation  of  armor-plate  planer  for  milling;  simplified  found- 
ry operations. 

IRON,  PIG 

Costs.  Foreign  and  Domestic  Pig  Iron  Cost,  Paul  M.  Tvler.  Iron  Age.  vol.  Ill, 
nos.  7,  8  and  9.  Feb.  15.  22  and  Mar.  1,  1923,  pp  407-470.  533-536  and  605- 
606,  1  fig.  Disadvantageous  position  of  United  States  in  export  market; 
pre-war  and  present  analyses  for  British,  Lorraine  and  Belgian  furnaces. 
Export  trade  in  light  of  iron  costs;  how  item  of  freight  rates  works  to  check 
aggressive  drives  for  world  iron  and  steel  business. 

Sand-Cast  vs.  Machine-Cast.  Comparison  of  Sand  Cast  and  Machine  Cast  Pig 
Iron,  S.  B.  Phelps.  Blast  Furnace  &  Steel  Plant,  vol.  11,  no.  3,  Mar.  1923. 
pp.  196-197.  Economic  effects;  melting  and  spout  temperatures;  differences 
in  melting  conditions. 

Steadite.  A  Controversial  Constituent  in  Gray  Pig  Iron  (Sopra  un  costituente  di 
natura  controversa  esistente  nelle  ghise  grigie),  Vincenzo  Prever.  Ingegneria. 
vol.  2,  no.  1,  Jan  1,  1923,  pp.  2-8,  9  figs.  Discusses  steadite,  a  binary  eutectic 
of  Fe.  P  and  Fe,  a  constituent  very  similar  to  ferrite  and  cementite;  micro- 
graphs and  analyses  of  various  samples. 

Synthetic.  Synthetic  Pig  Iron  (I.es  Fontes  Synthetiquesl,  Marcel  Didier.  Fonderie 
Moderne,  no.  12.  Dec.  1922.  pp.  339-341.  Produced  by  melting  mixture  of  steel 
turnings  with  coal,  coal  acting  as  fuel,  reduction  agent  and  carburization  agent. 


JIGS 

Design.  Jigs  and  Tools,  J.  Moore.  Eng.  Production,  vol.  6,  no.  121,  Jan.  25.  1923. 
pp.  74-79.  10  figs.  Considerations  in  regard  to  design.  Discussion  of  paper, 
Eng.  Production,  vol.  0,  no.  122,  Feb.  1,  1923.  pp.  102-104. 

Rotating  Indexing.  Rotating  Indexing  Jigs  Reduce  Labor  Cost  in  Engine  Manu- 
facture, J.  Edward  Schipper.  Automotive  Industries,  vol.  48.  no.  11.  Mar. 
15,  1923.  pp.  012-015,  12  figs.  One  man  operates  3  to  5  machines  in  production 
of  General  Motors  truck  engine.  Describes  method  which  is  said  to  be  particu- 
larly effective  and  economical  where  production  is  not  always  up  to  capacity. 


LABOR 
Lumber  Manufacturing.     Wages  and  Hours  of  Labor  in  Lumber  Manufacturing — 
1921.     U.S.  Bur.  Labor  Statistics  Bui.,  No.  317,  Jan   1923.55  pp.     Tables  giv- 
ing rates  of  wages  per  hour,  houis  of  labor  per  week,  and  full  time  weekly  earn- 
ings, for  both  sawmill  and  logging  branches. 

LABOR  TURNOVER 
Study  of.     Need  for  Co-operative  Research  in  an   Industrial  Communitv,  Joseph 
H.  Willits      Engrs    and  Eng  .  vol.  39.  no.  12.  Dec.   1922,  pp.  403-108.  6  figs. 
Study  of  turnover  of  labor;  includes  charts  showing  turnover  percentage. 

LABORATORIES 

General  Electric  Co.,  England.  Research  Laboratories  at  Wemblv.  Engineer, 
vol.  135,  no.  3505,  Mar.  2,  1923.  pp  228-229,  10  figs  partly  on  p.  232.  Layout 
and  equipment  of  laboratories  of  Gen.  Eire  Co.  which  arc  most  elaborate  and 
extensive  connected  with  electrical  manufacture  in  England.  See  also  Engin- 
eering, vol.  115,  no.  2983,  Mar.  2,  1923.  pp.  250-258,  13  tigs,  partly  on  supp. 
plates. 

Chemical.  The  Sterling  Chemical  Laboratory  of  Vale  University.  Chem.  and 
Met.  Eng  .  vol.  2s.  no  9,  Feb.  28,  1923,  pp.  387-390,  5  tics  Building  erected 
as  memorial  to  John  W  Sterling,  planned  to  meet  immediate  needs,  with 
flexibility  for  changing  requirements 

LATHES 
Standardization      Standardizing  Threaded  Spindle  Heads  (Die  Normung  der  Spin- 
de'.kopfe   mit    Ceumdei,   C, .   Schlcsinger        Werkstat tsieehnik,  vol.    17.   no.   2, 
Jan.  15.  1923,  pp   33-37.  11  tics       Work  c 
of  Machine  Tool  Manufacturers  to  standardize  mandred  noses  for  lathes,  thread. 


Jan.  15.  1923,  pp   33-37.  1 1  figs.      Work  of  special  committee  of  German  Union 

"    »1  Mai     ' 
pitch,   etc 


Vertical.  The  Vertical  Lathe  tic  tour  vertical),  Andre  Sthegens.  Ouvrier  Moderne 
vol.  5,  no.  11,  Feb  1923,  pp.  447-452,  13  tigs.  Advantages,  recent  developments 
design  and  operation. 
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LIGHTING 

Daylight,  Cost  of.  The  Cost  of  Daylight,  N.  Luckiesh  and  L.  L.  Holliday.  Il- 
luminating Eng.  Soc— Trans.,  vol.  18,  no.  2,  Feb.  1923,  pp.  119-134  and 
(discission)  134-142.  Detailed  estimates  of  initial  and  annual  costs  of  natural 
and  artificial  lighting.  „,,,,. 

Light  Distribution.  Light  Obtained  From  a  Luminous  Point  or  Focus  (Sur  1  eclaire- 
ment  obtenu  au  moyen  d'un  foyer  lumineux  punctiforme),  Emile  Pierard. 
Societe  Beige  des  Electriciens — Bui.,  vol.  37,  Jan.  1923,  pp.  1-5,  3  figs.  Calcul- 
ation of  distribution  of  light;  optimum  height  of  focus;  importance  of  reflectors. 

Street.  Street  Lighting  with  Mazda  Lamps,  R.  E.  Greiner.  Am.  City  Mag.,  vol. 
28,  nos.  1  and  2,  Jan.  and  Feb.  1923,  pp.  38-43  and  179,  181,  183  and  187,  13 
figs.  Illumination  of  principal  business  sections,  secondary  business  sections, 
main  thoroughfares  residence  streets,  parks,  boulevards,  highways,  outlying 
suburban  sections,  alleys  and  side  streets,  including  size  and  spacing  of  lamps. 

LIGNITE 

Carbonization.  Report  of  Lignite  Carbonizing  Experiments  Conducted  at  Grand 
Forks  in  1922.  U.S.  Bur.  of  Mines,  Reports  of  Investigations,  no.  2441,  Feb. 
1923,  26  pp.,  4  figs.  Lignite  carbonizer  was  devised  which  is  simple  in  construc- 
tion and  operation;  may  be  operated  intermittently  without  serious  damage; 
estimated  cost  and  tentative  layout  of  plant  of  definite  capacity;  costs  of  lignite 
char  and  briquets  made  from  lignite  and  binder  of  various  prices. 

Drying  and  Briquetting.  Brown  Coals  and  Lignites,  William  A.  Bone.  Roy.  Soc. 
Arts— Jl.,  vol.  71,  nos.  3663  and  3664,  Feb.  2  and  9,  1923,  pp.  189-199  and  208- 
216,  10  figs.  Feb.  2:  Drying  of  brown  coals;  heat  treatment  at  temperatures 
below  400  deg.  cent,  as  possible  method  of  enhancing  their  fuel  values;  briquet- 
ting  of  brown  coals  and  lignites.  Feb.  9:  Their  thermal  decomposition  and  car- 
bonization at  different  temperatures. 

Saskatchewan,  Can.  The  Lignites  of  Saskatchewan,  R.  J.  Lee.  Can.  Inst.  Min. 
and  Metallurgy— Monthly  Bui.,  no.  131,  Mar.  1923,  pp.  62-74,  7  figs.  Coal 
areas;  development;  utilization;  lignite  reserves;  nature  of  lignite. 

LOCOMOTIVE  BOILERS 
Tests.  Locomotive  Boilers  (Etude  experimentale  de  la  ehaudiere  locomotive'), 
Paul  Conte.  Revue  Gfenerale  des  Chemins  de  Fer  et  des  Tramways,  vol.  42, 
nos.  1  and  2,  Jan.  and  Feb.  1923,  pp.  43-59  and  125-144,  19  figs.  Comparison 
of  results  of  French  laboratory  studies  and  those  of  Pennsylvania  Railroad 
at  Altoona,  covering  heat  balance,  combustion,  increased  grate  surface,  absorp- 
tion of  heat  developed  by  combustion,  superheaters,  dampers  and  drafts. 

LOCOMOTIVES 

Boosters.  New  Booster  Suspension  and  Locomotive  Trailing  Truck.  Ry.  Rev., 
vol.  72,  no.  5,  Feb.  3,  1923,  pp.  205-209,  5  figs.  Main  features  of  new  C-S 
design  are  said  to  be  lightness,  accessibility  and  adaptability. 

Coaling  Stations.  Reinforced  Concrete  Coaling  Plant  at  Michigan  City,  Ind.  Ry. 
Rev.,  vol.  72,  no.  5,  Feb.  3,  1923,  pp.  214-218,  8  figs.  Latest-type  500-ton  auto- 
matic electric  station,  constructed  for  Mich.  Central  R.R.;  novel  fetaure  is 
curved  runway  for  elevating  bucket;  sand-Irving  plant  is  also  included. 

Diesel-Enoine.  Are  We  Due  for  a  Radical  Change  in  Locomotive  Construction? 
A.  F.  Stuebling.  N.Y.  R.R.  Club  Official  Proa,  vol.  33,  no.  3,  Jan.  19,  1923, 
pp.  6930-6935.  Discusses  electric  and  turbine  locomotives  and  application 
of  Diesel  engine  to  locomotive  service. 

Possibilities  of  the  Diesel  Engine,  Elmer  A.  Sperry.  New  York  R.R.  Club 
Official  Proa,  vol.  33,  no.  3,  Jan.  19,  1923,  pp.  6938-6941  and  (discussion)  by 
W.  E.  Symons)  6942-6945.     Problems  and  advantages. 

Electric.     See  Electric  Locomotives. 

Setlin'g  Slide  Valves.  A  Method  of  Setting  Locomotive  Slide  Valves,  H.  G. 
Pottle.  Hoy.  Engrs.  .11.,  vol  37,  no  1,  Mar.  1923,  pp.  24-30,  6  figs.  Method 
of  setting  valves  of  twin  inside-cylindered  locomotive,  fitted  with  ordinary  "D" 
slide   valves  and   Stephenson's  link   motion. 

Steam,  Advantages  of.  Reliability  and  Dependability  of  Steam,  James  G.  Dudley. 
New  York  R.R.  Club  Official  Proa,  vol.  33,  no.  3,  Jan.  19,  1923,  pp.  6945-6948 
and  (discussion)  8948-6952,  Writer  points  out  prime  essentials  in  favor  of  steam 
as  proper  locomotive  power,  namely,  absolute  reliability  and  dependability 
of  steam  and  necessity  of  heating  trains. 

Tractive  Force.  Maximum  Speed  at  Which  Rated  Tractive  Force  Can  be  Develop- 
ed, Edward  I.  Coster  Ry.  Mech.  Engr.,  vol.  97,  no.  3.  Mar.  1923,  pp.  150-151. 
munition  of  article  by  I..  R  I'omcroy  entitled  Curves  of  Locomotive  Oper- 
ation, published  in  Am  Kngr.,  Feb.  1923,  based  on  which  recalculation  of  con- 
stants and  their  extention  to  include  higher  degree  of  superheat  has  been 
made. 

Variable  Transmissions  Locomotives  With  Variable  Transmissions  (Lokomotive 
mit  veranderlicher  Uebersetiung),  Wittfeld.  Glasers  Annalen,  vol.  92,  no.  1, 
Jan.  1,  1923,  pp  2-5,  *>  h^s  Propose*  three  cylinders  in  place  of  four  and  shows 
advantages  in  operation. 

LUBRICATING  OILS 

Mineral  Mineral  Lubricating  oils.  Their  Production,  Composition  and  Testing 
(Die  Mineralschmierole.  ihre  Berstellung,  Beschaffenheil  und  PrOiung),  Ri- 
chard Kissling  Chemiker-Zeitung,  vol.  47,  nos  11  and  14,  Jan  25  and  Feb. 
1.  1023,  pp  77-80  and  100-102  American  cylinder  oils;  Russian  bearing  oils; 
from  aspnaltic  petroleum,  of  residual  frictional  distillation,  and  other'-;  testing 
of  samples    etc 

Recovery,  Appabatub  Fob      Apparatus  for  Recovery  of  Lubricating  <>il  Residues 
i,»    Ipparate  ;nr  Wiedergewinnung  von  Schmierdl  Ruckstanden)      l 
trot.  Vnzeigcr,  vol  40,  nos    11  and  12,  Jan    18  and  20, 1923,  pp   74-76, 

and  ho  and  82,  5  6gs      Describes  new  automatic  apparatus  for  separating 
water  from  oil,  recovering  oil  and  purifying  oil. 

Research      Stabilitj  of  a  Viscous  Liquid  contained  between  Two  Rotating  Cj  linden, 

1    Tayloi      Royal  80c      Proa,  vol    1n2.no    V.  718,  Feb    1,  1923,  pp   541- 

542  ;   giving  nsoits  of   mathematical  investigation  and   numerical 

verification,  of  stability  for  symmetrical  disturbances  of  a  viscous  fluid  in  steady 

motion  between  concentric  rotating  cylinders 

LUMBER 
II  arm  woo  n  Iwoubtbt,  Wasti  f.  I'he  Neediest  Hardwood  Lumber  Waste,  Fre- 
derick I  Murray  Soc  lutomi  12,  no  1,  Jan  1923. 
pp  96-99,  2  figs  Problem  of  standardisation  and  wast<  elimination  m  hard- 
wood Industry  from  tree  through  facto!  •'  grading  specifi- 
cations. 
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MACHINE  DESIGN 
Resonance  Ststem.  Application  of  the  Principle  of  Resonance  to  Mechanics 
(Die  Anwendung  des  Resonanzprinzips  auf  die  Mechanik),  Hans  Bourquin. 
Elektrotechnischer  Anzeiger,  vol.  40,  nos.  22  and  23,  Feb.  7  and  8,  1923,  pp. 
165-166  and  171-172.  Machine  parts  moving  to  and  fro  are  developed  as  an 
oscillating  system;  energy  is  transmitted  to  them  by  elastic  couplings. 

MACHINE  TOOLS 
Development.     The  Development  of  Machine  Tools,  Dexter  S.  Kimball.     Mech. 
Eng.,  vol.  45,   no.   3,   Mar.    1923,   pp.   154  and   168.     Outstanding  names  in 
machine-tool   history. 

MACHINE-TOOL  INDUSTRY 
Economic  Features.     Economic   Features  of  the   Machine-Tool   Industry,  Ernest 
F.   Dubrul.       Mech.   Eng.   vol.   45,    no.  3,   Mar.   1923,  pp.   151-153,  and  200. 
Features  brought  out  as  result  of  analyzing  statistics  of  1919  census  of  manu- 
facturers; problems  of  management;  trade  evils  and  their  remedies. 

MACHINERY 

Foundation  Vibrations.  Experimental  Investigation  of  Vibration-Damping  Foun- 
dations for  Machinery  (Experimentelle-Untersuchung  von  schwingungsdamp- 
fenden  Unterlagen  fur  Maschinen),  Ernst  Schmidt.  Gesundheits-Ingenieur, 
vol.  46,  no.  6,  Feb.  10,  1923,  pp.  61-71,  29  figs.  Investigation  of  behavior  of 
elastic  machine  foundations  of  cork,  rubber,  etc. ;  experimental  results.  Address 
before  Tech.  Acad,  of  Munich. 

MAGNESIUM  ALLOYS 
Electron  Metal.  Progress  and  Prospects  in  the  Use  of  Light  Metals  (Fortschritte 
und  Aussichten  in  der  Verwendung  der  Leichtmetalle),  Felix  Thomas.  Mas- 
chinenbau,  vol.  2,  no.  8,  Jan.  26,  1923,  pp.  G85-G87.  Magnesium  and  its  alloys; 
electron  metal,  most  important  magnesium  alloy  and  its  use  in  automobile,  air- 
craft, machine  and  electrical  industry,  as  substitute  for  horn,  galalith,  bone, 
celluloid,  etc.,  for  production  of  useful  and  luxury  products,  toys,  etc. 

MALLEABLE  CASTINGS 
Handling  in  Process.  Handling  Malleable  Castings  in  Process,  F.  L,  Prentiss. 
Iron  Age,  vol.  Ill,  no.  9,  Mar.  1,  1923,  pp.  591-594,  5  figs.  Plant  designed 
for  saving  labor  in  operation  uses  standardized  3-wheel  trucks;  pulverized  fuel 
gives  further  economies  in  production  cost.  Practice  of  Maumee  Malleable 
Castings  Co.,  Toledo,  Ohio. 

MALLEABLE  IRON 

Deterioration  through  Galvanizing.  Deterioration  of  Malleable  in  the  Hot-dip 
Galvanizing  Process,  W.  R.  Bean.  Am.  Inst.  Min.  and  Met.  Engrs. — Trans., 
no.  1214-S,  Feb.  1923,  28  pp.,  20  figs.;  and  (abstract)  in  Min.  and  Metallurgy, 
vol.  4,  no  194,  Feb.,  pp.  86-87,  1  fig.  Deterioration  is  found  to  be  intimately 
connected  with  phosphorus  and  silicon  contents  of  iron;  in  general,  low-phospho- 
rus (under  0.15  per  cent)  low-silicon  (under  0.80  per  cent)  irons  will  withstand 
process  best  and  show  practically  to  deterioration. 

Manufacture  Direct  From  Ore.  The  Old  Swedish  Osmond  Process  (Den  gamla 
svenska  osmundtillverkningen),  Alf  Grabe.  Jenkontorets  Annaler,  vol.  107, 
Special  No.,  May  31,  1922,  pp.  5-61,  16  figs.  Process  for  direct  conversion  of 
ore  into  malleable;  ore  deposits,  roasting,  furnace  construction,  smelting,  etc. 

MANUFACTURING 
Changing  Design.     Changing  the  Design  on  Short  Notice,  E.  E.  Cook.     Indus.  Man- 
agement (NY.),  vol.  65,  no.  3,  Mar.  1923,  pp.  178-181,  5  figs.     System  which 
permits  radical  changes  without  disrupting  production. 

MATERIALS 

Fractures.  The  Origin  of  Permanent  Fractures  (Ueber  die  Entstehung  von  Daucr- 
bruchen),  R.  Taubcrt  Maschinenbau,  vol.  2,  no  8,  Jan.  26,  1923,  pp.  G89-G92, 
8  figs.  Discusses  various  causes  and  describes  simple  testing  method,  known  as 
triple-ball  pressure  test. 

METALS 

Behavior  under  Stress.  The  Behavior  of  Metals  under  Repeated  Stress  (Das  Ver- 
halten  der  Metalle  bei  wiederholter  Beanspruchung) ,  P,  Ludwik  and  R  Scheu. 
Zeit.  des  Vcreines  deutsi  her  Ingenieiite,  vol.  67,  no.  6,  Feb.  10,  1923.  pp.  122- 
126,  16  figs.  Torsion,  bending  and  impact  iluiation  tests  with  aluminum,  cop- 
per and  low-carbon  steel;  influence  of  hardness,  and  mechanical  and  thermal 
treatment  on  durability;  deformation  diagrams  of  fatigued  metals;  structural 
changes. 

Compressibility.  The  Compressibility  of  Thirty  Metals  as  a  Function  of  Pressure 
and  Temperature,  P.  w,  Bridgman.  Am.  Acad.  Arts  and  Sci.  Proc  .  vol. 
58,  no    5.  Jati     1923,  pp.   165-212,  3  figs.     Absolute  compressibility  of  iron; 

OOmpreSSibilit}   Of  metals  other  than  iron,  results  and  theoretical  considerations. 

Fatigue.     Fatigue  of  Metals,  C    I     Stromeyer     S    Wates  Inst    I  1  .  rom 

Proc  .  vol  38,  no  3,  read  before  meeting  May  25,  1922,  pp,  285-308  and  (discus- 
sion) 308-331,  2  figs       Results  of  tests  on  mild  steel,  onlj    ones  ocr  made  for 

determination  of  fatigue  bunts  of  permanent!]  st 
Reseaim -h      Scientific   Pases  for   Research  in  Pur,    Metals     I 'is  trissenschaftlii 
Grundlagen der Edelmetallforschung), H  Vogel      Zeil  furangewandf 
vol   35,  no    mi.  Dec    19,  1922,  pp   705-708,  13  figs      Microscopic  structure  of 

metal:-,  phj  81C0  ''In  inn  al  !'  latlolis  of  metals  on   alloying,  equilibrium,  solidific- 
ation and  cooling  curves. 

Struck  m  The  structure  and  Related  Properties  of  Metals  .Henrj  9  Rawdon. 
\m  Soc  for  Steel  Treating  Trana.,vol  3,  no  8,  Mai  1923,  pp  649-679, 33  figs. 
Discusses  ferrous  and  non-ferrous  alloys.  Structure  of  mi 
conditions  affecting  structure,  chemical  composition,  temperature,  grain  growth, 
Effi  ol  itructure  "f  alloys  upon  theii  properties  Applications  of 
microscopy  ol  metals   relations  ol  tnicroacopi  to  heal  treatment,  examples  of 

detenoraii  lis  and  alloys  m   ,.,  r>  v  <        Phi 

1  1  mi  i  n  a  1 1  in  s,  I'imsh  M('m\,.i       remperatun  Which  P]  •  Oc- 

cur      Iron    \|o.  vol    110,  no    23.  I 

and  vaporisation  "(  metals  and  Table  of  temperatures  for 

product  rs  and  users  of  Iron  and     teel 
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MILLisc;  CI   IN  BE 

Debion.  Effect  of  Variations  in  Design  of  Milling  Cutters  On  Power  Requirements 
and  CapmiH,  Benjamin  P.  Graves  and  James  A  Hall.  Mech.  Eng,  vol.  45, 
no.  3.  Mar.  1923,  pp.  155-158  and  205.  10  figs.  Study  of  effect  of  changes  in 
number  of  teeth,  spiral  angle,  rake  angle,  and  cutting  speed  of  cutter  on  power 
consumption,  tendency  to  chatter,  and  stresses  set  up  in  machine. 

MILLING   MACHINES 

Automatic.  New  Automatic  Manufacturing  Type  Milling  Machine.  Machy, 
(NY),  vol  20,  no.  7,  Mar.  1923,  pp.  519-522,  8  figs.  Machine  brought  out 
by  Brown  A  Sharpe  Mfg.  Co.  for  automatic  milling  of  duplicate  parts  in  large 
quantities,  unique  feature  of  which  is  automatic  control  of  spindle  and  table 
by  means  of  dogs  located  at  rear  and  front  of  table. 

Electric  Drive.  Individual  Drive  of  Milling  machines  (Einzelantriebe  von  Fras- 
maschinen),  Karl  Meller.  Siemens-Zeit  ,  vol.  2.  no  12.  Dec.  1922,  pp.  659- 
665,  8  figs.  Examples  are  given  showing  advance  in  design  of  such  drives  in  last 
25  years;  for  large  milling  machines,  multimotor  drive  is  advocated,  so  that 
cutter  is  driven  by  main  motor  and  feeding  device  by  second  smaller  motor. 

MINE-RESCUE  APPARATUS 

Liquid  Air.  Liquid  Air  Rescue  Apparatus,  Frederick  P.  Mills.  Colliery  Guardian, 
vol.  125,  no.  3240,  Feb.  12,  1923,  p.  270,  2  figs.  History  of  evolution;  details 
of  purifier  and  pack.  Abstract  of  lecture  before  Past  and  Present  Mining 
Students'   Assn. 

Oxtoen.  The  Value  of  Oxygen  Breathing  Apparatus  to  the  Mining  Industry. 
E.  H.  Denny  and  M.  W.  von  Bernewitz.  U.S.  Bur.  of  Mines.  Reports  of 
Investigations,  no.  2445,  Feb.  1923,  6  pp.  Data  on  investigation  work  during 
past  15"veara  by  U.S.  Geol.  Survey  (up  to  1910)  and  U.S.  Bur.  of  Mines  (to 
end  of  1922). 

MINERALS 

Industrial  Readjustments.  Industrial  Readjustments  of  Certain  Mineral  In- 
dustries Affected  by  the  War.  U.S.  Tariff  Commission,  Tariff  information 
Series  no.  21,  1920,  320  pp.,  10  figs.  War  disturbances  in  mineral  industries; 
general  features  of  situation.  Deals  with  antimony,  ehronite,  graphite,  magne- 
site,  manganese,  potash,  pyrites,  sulphur,  quicksilver  and  tungsten. 

Ontario.  Mineral  Resources  of  Northern  Ontario,  A.  A.  Cole.  Can.  Min.  Jl., 
vol.  44,  no.  10,  Mar.  9,  1923,  pp.  181-183.  Notes  on  cobalt  silver  district; 
gold  area;  clay  belt;  water  powers;  cost  of  exploration;  use  of  flying  boats  for 
exploration. 

MINES 

Fire  Fighting.  Discussion  of  Measures  for  Preventing  and  Fighting  Fires  in  Metal 
Mine  Workings,  Charles  A.  Mitke.  Eng.  and  Min.  Jl. — Press,  vol.  115,  no.  7, 
Feb.  17,  1923,  pp.  309-313.  Protection  for  mine  shafts  rescue  of  men;  selection 
of  fan;  reversal  of  air  currents. 

MOLDING  METHODS 

European  vs.  American.  Compares  Molding  Practices,  E.  Ronceray.  Foundry, 
vol.  51,  no.  4,  Feb.  15,  1923,  pp.  131-135,  7  figs.  European  vs.  American  mold- 
ing machines;  points  of  differences;  hydraulic  equipment  is  shown  to  have  ad- 
vantages and  disadvantages  over  compressed-air  operation.  Paper  read 
before  Am.  Foundrymen's  Assn. 

Machine  Molding.  Machine  Moulding  Methods,  T.  F.  Hardyman.  Eng.  Produc- 
tion, vol.  6,  no.  126,  Mar.  1923,  pp.  194-198,  20  figs.  Describes  method  of 
molding  by  different  machines;  recommends  hydraulic  machines  for  intensive 
production,  and  jarring  machine  in  foundry  where  machine  molding  is  done 
spasmodically  on  small  batches  of  castings. 

Stoney  Process.  Intensive  Production  by  the  Stoney  Process.  Can.  Foundryman, 
vol.  14,  no.  1,  Jan.  1923,  pp.  18-19,  3  figs.  Describes  layout  for  production 
of  Chevrolet  cylinders  at  plant  of  Ferro  Machine  and  Foundry  Co.,  Cleveland, 
Ohio;  500  cylinders  made  per  day  with  only  28  flasks  and  one  pair  of  machines; 
steel  flasks  used. 

MOTOR  TRUCKS 

Electric.     American   Electric  Truck   Specifications.     Automotive   Industries,  vol. 

48,  no.  8,  Feb.  22,  1923,  pp.  434-435. 
Electric  vs.  Gasoline.     Electric  Trucks,  their  Technical  and  Economic  Efficiency 

(Ueber  die  betriebstechnische  und  wirtschaftliche  Eignung  der  Elektrolastwa- 

gen),  Schneider.     Motor  u.  Auro,  vol.  20,  no.  3,  Feb.  10,  1923,  pp.  11-16,  3  figs. 

Advantages  and  drawbacks;  competition  between  electric  and  gasoline  trucks, 

their  proper  sphere  of  action;  comparative  cost  data. 
European  Specifications.     British  and  Continental  Truck  Design.     Automotive 

Industries,  vol.  48,  no.  8,  Feb.  22,  1923,  pp.  420-427.     European  gasoline  truck 

chassis  specifications. 
Overloading.     Over-Loading  of  Motor  Trucks,  David  C.  Fenner.     Soc.  Automotive 

Engrs. — Jl.,  vol.  12,  no.  2,  Feb.  1923,  p.  210.     Presented  at  joint  session  of  Nat. 

Highway  Traffic  Assn.  and  Mich  State  Good  Roads  Assn. 

Causes  and  Prevention  of  Overloads,  David  C.  Fenner.     Powei  Wagon, 

vol.  30,  no.  218,  Jan.  1923,  pp.  27-28. 

MUNICIPAL  ENGINEERING 

England,  Progress  in  1922.  Municipal  Engineering  in  1922.  Surveyor,  vol.  63, 
no.  1619,  Jan.  26,  1923,  pp.  61-84.  Teview  of  municipal  engineering  work 
and  progress  in  England,  including  highways,  sewerage  and  sewage  disposal, 
electricity  supply,  water  supply,  housing,  town  planning,  electric  traction  brid- 
ges, refuse  disposal  and  public  lighting. 


NTTBOCa 

Fixation  by  Activated  Sludge.  Fixation  of  Atmospheric  Nitrogen  by  Activated 
Kludge,  C.  I.<-e  Peck.  Eng.  NewB-Rec..  vol.  BO,  no  11,  Mar.  15,  1923,  pp. 
487-48'J.  Notes  based  on  data  obtained  by  writer  from  plants  operated  and 
experiments  conducted  under  his  observation.  Nitrogen  in  sewage  increased 
by  65  per  cent;  conditions  favourable  to  B.  crenothrix  with  upwards  of  2  p.m.m. 
of  ferric  oxide  seem  necessary. 


N 


O 


NATURAL  GAS 

Central-Station  Fuel.  Natural  Gas  as  a  Fuel  for  Central  Stations,  E.  A.  Quinn, 
Elec.  World,  vol.  81,  no.  10,  Mar.  10,  1923,  pp.  575-577,  6  figs.  Unusually 
high  efficiency  in  burning  natural  gas  said  to  have  been  developed  with  new 
type  of  burner;  long  life  of  burner  and  boiler  settings  are  assured  with  this  equip- 
ment. 


OIL  ENGINES 

Central-Station.  Oil  Engines  for  Central  Stations,  M.  S.  Mason.  Elec.  Rev., 
vol.  92,  no.  2360,  Feb.   16,   1923,  pp.  244-245.     Suggestions  for  operation. 

Fairbanks-Morse  "Y".  Oil  Engines  for  Mines.  Can.  Min.  Jl..  vol.  44,  no  6,  Feb. 
9,  1923,  pp.  113-115,  4  figs.  Describes  Fairbanks-Morse  "Y"  type,  made  in  sixes 
10  to  25  hp.  in  horizontal  type  and  37H  to  300  hp.  in  vertical  type;  principle 
of  operation;  tests  and  guarantees. 

Ripert.  Ripert  Motor  with  Steam  Chamber  in  Head,  M.  Grison  Mech.  Eng.,  vol. 
45,  no.  3,  Mar.  1923,  pp.  186-187,  1  fig.  Summary  of  conditions  which,  if 
satisfied,  it  is  claimed,  would  improve  Diesel  engine  when  operating  on  heavy 
oils  and,  in  particular,  would  make  it  more  flexible.  Ripert  oil  engine  is 
designed  to  meet  these  requirements.  Translated  from  Bui.  Technique  du  Bur. 
Veritas,  vol.  4,  no.  10,  Oct.  1922,  p.  245. 

OIL  FUEL 

Production.  Liquid  Fuel  Congress  (Le  Congrds  des  Combustibles  liquides),  P.  Mal- 
let. Journal  des  Usines  a  Gaz,  vol.  46,  nos.  22  and  23,  Nov.  20  and  Dec.  5,  1922, 
pp.  337-339  and  353-360.  Transformation  of  heavy  into  light  hydrocarbons; 
shales  and  lignites;  low-temperature  distillation. 

OPEN-HEARTH  FURNACES 

Basic.  Efficiency  of  the  Basic  Open-Hearth  Process,  J.  T.  Wright.  Iron  and  Coal 
Trades  Rev.,  vol.  106,  no.  2867,  Feb.  9,  1923,  pp.  183-184.  Notes  on  manu- 
facture of  producer  gas;  use  of  waste  gases  from  blast-furnace  gas-fired  boilers, 
etc.;  comparison  of  steam-air  producer  gas  and  waste  gas-air  gas;  various  types 
of  gases  used  in  open  hearth;  effect  of  excess  air  upon  flame  temperature;  con- 
servation of  heat  in  regenerators;  slag  (Abstract.)  Paper  read  before  Cleveland 
Instn.   Engrs. 

Coke-Oven-Gas-Burning.  Using  Coke-Oven  Gas  in  Martin  Furnaces  (Sur  l'utili- 
sation  du  gaz  de  fours  a  coke  dans  les  fours  Martin),  Jean  Dupuis.  Revue 
Universale  des  Mines,  vol.  16,  no.  3,  Feb.  1,  1923,  pp.  201-216.  Laboratory 
tests   made,   including   heat   balance. 

Materials  for.  Materials  LTsed  in  the  Construction  of  Martin  Furnaces  (Les  mat£- 
riaux  employes  dans  la  construction  des  Fours  Martin).  Metallurgie,  vol. 
54,  no.  6,  Feb.  8,  1923,  pp.  207-209.  Acid  and  basic  linings;  furnace  beds; 
properties  of  silica,  magnesia  and  cromite  bricks. 

ORE  DEPOSITS 

Silver-Lead-Zinc.  Some  Mines  Of  the  Slocan,  (British  Columbia)  Robert  Dunn. 
Can.  Min.  Jl.,  vol.  44.  no.  6.  Feb.  9,  1923,  pp.  124-126,  3  figs.  Geology  and  ores; 
descriptive  of  silver-lead-zinc  properties. 

Grinding.  Intermediate  and  Find  Grinding,  Henry  Hanson.  Min.  and  Metal- 
lurgy vol.  4,  no.  194,  Feb.  1923,  pp.  77-80.  Indication  of  how  data  available 
may  be  classified;  factors  that  influence  capacity  of  cylindrical  mills. 

ORE  MILLING 

Sizing  Test.  A  Standard  Sizing  Test,  Ernest  A.  Hersam.  Am.  Inst.  Min.  and 
Met.  Engrs.,  1923,  33  pp.  Outline  prepared  for  consideration  of  Committee 
on  Milling  Methods  of  Am.  Inst.  Min.  and  Met.  Engrs.,  looking  to  standardii- 
ation  of  size  testing. 

OSCILLATIONS 

Mechanical.  Mechanical  and  Electromechanical  Oscillations  (Ueber  mechanische 
und  elektro-mechanische  Schwingungen),  Heinrich  Schieferstein.  Zeit.  fur 
technische  Physik,  vol.  3,  no.  12,  1922.  pp.  377-3S0,  11  figs.  Means  and  ways 
of  improving  useful  effect  of  reciprocating  mechanisms  in  order  to  render  them 
at  least  as  effective  as  rotating  mechanisms. 

OXY-ACETYLENE  CUTTING 

Cutting  Machines.  Cutting  Plates  With  Blow  Pipes  (Le  decoupage  de  la  t61e  par 
le  chalumeaul.  E.  Weiss.  Nature,  no.  2547,  Jan.  27,  1923,  pp.  60-62,  5  figs. 
Describes  radiograph  and  camograph,  apparatus  for  oxy-acetylene  cutting 
of  plates  along  definite  line  or  curve.  •»•»»» 

Forged  Steel.  Investigation  of  the  Effect  of  Torch  Cutting  Forged  Steel,  J.  R.  Daw- 
son. Acetylene  Jl.,  vol.  24,  no.  8,  Feb.  1923,  pp.  375-379,  16  figs.  Results  of 
investigation,  dealing  with  methods  for  torch  cutting  of  forgings,  structural 
changes  resulting  from  cutting,  torch  cutting  red-hot  steel;  economics  obtained 
by   oxy-acetylene   cutting.  . 

Manganese  Steel.  Cutting  Manganese  Steel,  Z.  T.  Davis.  Am.  Welding  boc. — 
Jl.,  vol.  1,  no.  10,  Oct.  1922,  pp.  34-37,  6  figs.  Discusses  oxy-acetylene  cutting 
in  connection  with  production  of  manganese  steel-castings. 

OXY-ACETYLENE  WELDING 

Cast  Iron,   Bibliography.     Oxv-Acetylene   Welding   of   Cast  Iron — Bibliography. 

Am.  Welding  Soc— Jl.,  vol.  1,  no.  10,  Oct.  1922.  p.  40.     Books. 
Pressure  Vessels.     Unfired  Pressure  Vessels.  S.  V»     Miller,     Am.  ^  elding  Soc. — JL. 
vol.  1,  no.  10.  Oct.  1922,  pp  47-53      Welding  of  tanks:  facts  regarding  proposed 
\  S.M.E.  code,  and  provisions  of  this  code  as  they  relate  to  welding;  necessity 
of  a  code  and  for  only  one  code. 
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PAINTS 

Consistency.  Factors  Governing  Paint  Consistency,  Henry  Green.  Indus,  and 
Eng.  Chem.,  vol.  15,  no.  2,  Feb.  1923,  pp.  122-1261,  13  figs.  Describes  four 
factors  on  which  consistency  depends,  with  special  reference  to  floeculation 
in  pigment-vehicle  system. 

PAPER  MANUFACTURE 

Ligno-Cellttlose  Bleaching.  The  Bleaching  of  Ligno-Cellulose,  C.  G.  Sehwalbe 
and  H.  Wenzyl.  Paper,  vol.  31,  no.  17,  Feb.  14,  1923,  pp.  9-13  and  19.  Ex- 
haustive analysis  of  effects  of  temperature,  time  and  air  on  bleaching  process; 
advantages  of  centrifugal  washing;  proof  that  chlorate  chlorine  has  bleaching 
properties.     From  Papierfabrikant,  1922. 

Microscope  in.  Uses  of  the  Microscope  in  Paper  Mills,  James  Strachan.  Paper, 
vol.  31,  no.  13,  Jan.  17,  1923,  pp.  7-10.  Equipment  of  laboratory  worker  for 
microscropical  examination  of  samples;  Origin  of  fiber  microscopy;  physico- 
chemical  problems  in  papermaking;  investigation  of  spherical  objects.  Paper 
before  Roy.  Microscopical  Soc,  reprinted  from  Pulp  and  Paper  Mag.  of  Canada. 

Stuff  Pumps.  Comparative  Tests  of  Rotating  Stuff  Pumps,  M.  Scherrer  Paper, 
vol.  31,  no.  14,  Jan.  24,  1923,  pp.  7-10.  Results  show  importance  of  structure 
of  pump,  condition  of  pulp  and  materials  from  which  it  is  made,  in  determining 
efficiency  of  operation.     From  Wochenblatt  fuer  Papierfabrikation,  1922. 

Wood,  Properties  of.  Properties  of  Wood  in  Paper  Making,  Bjarne  Johnsen  and 
H.  N.  Lee.  Paper,  vol.  31,  no.  15,  Jan.  31,  1923,  pp.  11-14.  Effect  of  physical 
and  chemical  properties  of  wood  on  economy  and  quality,  particularly  in  sul- 
phite process.     Paper  read  before  Can.  P.  and  P.  Assn. 

PAPER  MILLS 

Electric  Drive.  A  New  All-Electric  Paper  Mill,  A.  H.  White  and  R.  H.  Rogers. 
Elec.  World,  vol.  81,  no.  9,  Mar.  3,  1923,  pp.  494-510,  48  figs.  Progress  require- 
ments governing  selection  of  motor,  control  and  electrical  equipment 
for  electrification  of  paper  mills;  installation  details  for  65,000  motor  drives  of 
St.  Maurice  Lumber  Co.  paper  mill.  Three  Rivers,  Can.;  electrical  material- 
handling  equipment  requirecf  in  production  of  paper. 

Newsprint.  Pitch  Troubles  in  Newsprint  Paper  Mills,  Frederick  Barnes.  Chem. 
and  Met.  Eng.,  vol.  28,  no.  11,  Mar.  14,  1923,  pp.  503-506.  Experiments  can ied 
out  by  WTiter  show  that  if  pitchy  pulp  be  raised  to  temperatures  above  150  deg. 
cent,  in  digester,  pitch  troubles  on  machines  are  almost  eliminated. 


PNEUMATIC  TOOLS 

Power  Hammers.  Single-Blow  Pneumatic  Power  Hammers.  Ry.  Gaz.,  vol  38 
no.  5,  Feb.  2,  1923,  p.  155,  2  figs.  Describes  new  design  introduced  by  B  &  S 
Massey,  Ltd.,  Manchester. 

POLES,  WOODEN 

Design  and  Maintenance.  Pole  Lines.  Am.  Ry.  Assn.,  Signal  Section,  for  meeting 
Mar.  13-15,  1923,  pp.  293-311,  1  fig.  Basic  rules  and  pole  tables  for  construc- 
tion and  maintenance  of  wooden  pole  lines  along  railroads  for  telegraphy  tele- 
phone and  (signal)  service;  method  of  calculating  class  and  number  of  wood  poles 
required  for  railroad  telegraph  and  telephone  pole  lines;  tables  giving  strength 
of  various  sizes  and  classes  of  poles;  ice  and  wind  data;  etc.  Report  of  Commit- 
tee XVII. 

Foundations.  Wooden  Poles  for  Electric  Power  Transmission  Lines  (L'emploi  des 
poteaux  en  bois  pour  l'6tablissement  des  lignes  de  transmission  d'6nergie 
fooonque^'  T'  Pausert-  Bevue  generate  de  l'Electricite\  vol.  13,  no.  3,  Jan.  20, 
1923,  pp.  103-108,  7  figs.  Process  of  impregnating  wood;  types  of  reinforce- 
co^crete  foundations  for  wooden  poles. 

POWER  FACTOR 

Improvement.  The  Improvement  of  Power  Factor,  Gisbert  Kapp.  Instn  Elec 
Engrs— Jl.,  vol.  61,  no.  314,  Jan.  1923,  pp.  89-108  and  (discussion)  109-135, 
29  figs.  Economical  limit  of  power-factor  improvement  in  relation  to  capital 
outlay.  Methods  of  starting  synchronous  induction  motor;  phase  advancers 
of  rotating  type  connected  to  slip-rings  of  induction  motors,  and  effect  of  such 
advancers  upon  performance  of  induction  motor.  Author  gives  expression 
for  apparent  capacity  of  his  vibrator  in  terms  of  constants  of  machine,  and  shows 
how  to  arrive  at  size  of  vibrator  required  to  suit  any  given  conditions.  Notes 
on  meters  and  tariffs. 

PRODUCER  GAS 

Production  and  Use.  The  Production  and  Use  of  Producer  Gas  (Streifziige  durch 
das  Gebiet  der  Erzeugung  und  Yerwendung  von  Generatorgas),  Hubert  Her- 
manns. Warme,  vol.  45,  nos.  32,  34,  36,  37  and  39,  Aug.  18,  Sept.  1.  15  22 
and  Oct.  6,  1922,  pp.  389-292.  413-416,  439-442,  454-457  and  477-479,  56  figs. 
Discusses  new  types  of  grateless  producers,  stationary-  and  travelling-grate 
producers,  charging  arrangements,  gas-purification  plants.  Iow-temperature- 
tar  recovery  plants,  gas  burners,  gas-heated  metallurgical  and  foundry  furnaces, 
lime  kilns,  etc. 


PAVEMENTS 

Resurfacing  With  Asphalt.  Salvaging  Old  Pavements  by  Resurfacing  With 
Asphalt.  Highway  Engr.  and  Contractor,  vol.  8,  no.  1,  Jan.  1923,  pp.  51-56, 
1  fig.  Salvage  value  of  old  pavements;  general  considerations  governing  uti- 
lization of  old  pavements  for  foundations;  practical  experience  in  and  method 
of  resurfacing  old  macadam,  resurfacing  gravel  roads,  old  brick,  block,  and 
Portland    cement    concrete    pavements. 

Rubber  Paving  Blocks.  Rubber  on  Road  Surfaces.  Rubber  Age,  vol.  3,  no.  12, 
Feb.  1923,  pp.  608-610,  2  figs.  Advantages  gained  by  use  of  rubber  paving 
blocks. 

PEAT 

Canadian  Resources.  Peat  Resources  of  the  Central  Provinces  and  Their  Uti- 
lization for  Fuel  Purposes,  B.  F.  Haancl.  Can.  Inst.  Min.  and  Metallurgv — 
Monthly  Bui.,  no.  131,  Mar.  1923,  pp.  83-111,  4  figs.  Detailed  examination 
of  peat  bogs;  physical  and  chemical  properties;  processes  for  converting  con- 
tent of  peat  bogs  into  marketable  fuel;  briquetted  carbonized  pent,  peat  coke 
and  charcoal;  carbonization  of  air-dried-machine  peat;  briquetting  peat  without 
carbonizing;  investigation  conducted  by  peat  committee;  fuel  value  of  peat. 

PETROLEUM 

Specifications  of  Products.  Specifications  for  Petroleum  Products  and  Methods 
for  Testing.  U.S.  Bur.  of  Mines.  Te.h.  Paper,  no.  323,  1923,  88  pp.,  21  figs. 
Specifications  officially  adopted  by  Fed  Specifications  Board  on  Feb.  3,  1922, 
for  use  of  departments  and  independent  establishments  of  Government  in 
purchase  of  materials  covered  by  them. 

PILES,  CONCRETE 

Damage  from  Borers.  Rock  Roring  Mollusks  Attack  Concrete  Pile  Jackets,  C.  A. 
Kofold  and  Robert  C    Miller      Eng.  News- Rec,  vol   90,  no    11,  Mar.  15,  1923 

Sp    199-600,   1   lie      I  nusual  occurrence  of  these  clams  in  Los  Angeles  and 
an  Diego  haibors  augments  marine  piling  protection  fight.     Preliminary  report 
to  Am.  Wood  Preservers  Assn. 

PIPE  BENDS 

Elasttcitt.     The  Elasticity  of  Pipe  Bends,  Sabin  Crocker  and  8  8  Sanford      Mech. 

Eng,  vol.  45,  no.  ::,  Mar    1923,  pp    I  -.     Mathematical  formulas 

are  i  cting  deflection  of  different  1  ypea  of  pipe  bends  with  I 

pTOd  i  l  Ho n.  and    i  |i  ti, ,ti  0f  0bsi 

deflection  and  constants  of  bend.  Experiments  made  to  check  fores  vs.  displa- 

oemenl ;  charts  for  u  ■  and  ahape  ol  l.onds  to  take  care 

of  given  expansion;  and  to  d  rcc  exerted  by  bend  when  in  giw  0  state 
of  deflection. 

PISTON  RINGS 

Drive*       Plai  d  i.   '...1    L'l,   do    541,    I 

192::.  pp    586-591,  '>  figs.     Characteristic!  of  various  types,   '  ,  iral- 

gear. 

I'l.A 

Planer  and  SI  Iward  K    Hammond 

If.),  vol.  2<i.  ,,„    7.   Mai    1923,  op    531  636,  13  fit-  aents 

that  kdapl    planers  and  shale  orming    unu  ions. 
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PULLEYS 

Belt.  Belt  Pulley  Models  (Herstellung  von  Riemenscheibenmodellen),  Richard 
Lower.  Werkstattstechnik,  vol.  17,  no.  2,  Jan.  15,  1923,  pp.  39-41,  14  figs. 
Discusses  designs  to  economize  metal  in  casting. 

PULVERIZED  COAL 

Central  Stations.  Pulverized-Coal-Burning  Central  Station,  Bruay  Mines,  France, 
Jacques  Boyer.  Mech.  Eng.,  vol.  45,  no.  3,  Mar.  1923,  pp.  183-181,  3  figs.  In- 
stallation said  to  be  one  of  largest  pulverized-coal-burning  plants  in  Europe, 
embodying  several  improvements  as  compared  witli  general  European  practice 
Translated  from  Nature,  no.  2543,  Dec.  30,  1922,  p.  422. 

Combustion.  Combustion  of  Powdered  Coal,  Henry  Kreisinger  and  John  Blizard. 
Jl.  Indus,  and  Eng.  Chem.,  vol.  15.  no.  3,  Mar.  1923,  pp.  249-251,  2  figs.  Re- 
view of  tests  conducted  by  Bur.  of  Mines  and  Combustion  Eng.  Corp.  on  boilers 
fired  with  pulverized  coal,  showing  that  when  pulverized  may  be  burned  with 
greater  thermal  efficiency  for  steam  raising  than  when  burned  by  any  other 
methods. 

Pulverizers  and  Driers.  Pulverized  Coal— Its  Utilization  in  the  Industries,  Cecil 
F.  Herington.  Combustion,  vol.  7,  no.  6,  Dec.  1922  and  vol.  8,  no.  1,  Jan.  1923, 
pp.  345-350  and  362  and  42-48,  16  figs.  History  of  pulverized  coal;  describes 
various  types  of  driers  and  pulveri 

Powdered  Coal  for  Reverberatory  Furnaces,  J.  B.  Johnson.  Combustion, 
vol.  8.  no.  2,  Feb.  1923,  pp.  90-93,  6  figs.  Describes  powdered-coal  plant  of 
United  Verde  Copper  Co.,  Clarkdale,  Ariz.,  built  for  maxiumm  capacity 
of  700  tons  per  24-hr.  day,  designed  to  provide  powdered  coal  fuel  f..r  six 
open-hearth  reverberatory  furnaces,  including  storage  plant,  conveyor  s\  - 
dryers,  etc. 

PUMPING  STATIONS 

Diesel.  Diesel  Pumping  Plant  Shows  Low  Operating  Cost,  Arthur  J.  Hall.  Power 
Plant  Eng.,  vol.  27,  no.  5,  Mar.  1923,  pp  ;  fiKS.     Cost  of  pumping 

with  Diesel  engines  is  lower  than  with  motor  drive  in    \p).l.  ton  (Wis.)  muni- 
cipal   plant. 

UNDEnnnoi-No.  Pumping  Station  360  Ft.  Underground.  Power,  vol.  57,  no.  13, 
Feb.   13,   1923,  pp.  253-255,    1   figs.     Supple  rising 

ten  ■  with  underground  pumping  station  equipped  with  two  8500 

per-min.,  two-stage  centrifugal  pumps  driven  by  slip-ring  induction  motors 
equipped  with  liquid  control. 

PI  MPS 

Accumulator,  Motor-Dhim  \  Motoi  Driven  Accumulator  Pumps,  J.  R.  Ten- 
mn''  ■"  ami  Steel  1  lee    Engrs.,  vol.  5,  no.  2.   I  ,  pp.  44-46. 

Account  of  author'B  experience. 

Rotary.     The  K  ry  Pumps      Engineering,  vol.  115.  no.  2983,  Mar 

2,  1923,  pp.  279-280,  8  figs,     Essential  feature  ol  pump  is  that  interior  of  drum 
forming  bl  ,  flat    ends  of  bfadi  lly  in 

contaet  with  »ali  in  anj    position  :"  that  no  spring-control  arrangements  are 
required. 

Screw  \  t  ol.  114,  tin 

17, 1922,  pp.  606-607, 2  figi       i  theory  of  >  .ting 

Tvrr.      Bydraul  (Lea  I  :   no 

1,  J 
of  articles  by  dt  ins  0f 
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Characteristics.  Chief  Characteristics  of  Centrifugal  Pumps,  Robert  W.  Angus. 
Can  Engr.,  vol  44,  no  7,  Feb  18,  1923,  pp  226-227,  6  figs  High  speed  and 
compactness  important  faotors  in  operation;  double-suction  pumps  give  higher 
efficiencies;  advantage  of  low-suction  lift;  effect  of  ohanging  impeller  or  guide 
ring. 

Hot-Water  Heating  The  Use  of  Centrifugal  Pumps  in  Heating  Installations,  A.  H. 
Barker.  Domestic  Eng.  (British),  vol  43,  008  1  and  2,  Jan  and  Feb.  1023, 
pp.  12-17  and  29-33,  10  tigs.  Considerations  of  flow  of  water  through  pipes 
of  heating  installations;  power  necessary  to  supply  circulating  head  for  in- 
stallations; describes  centrifugal  pump,  how  it  works,  factors  bearing  on  its 
efficiency,  and  meaning  of  different  kinds  of  efficiency  in  connection  with  a 
centrifugal  pump. 

Sewage-Disposal.  Pumps  for  Sewage  Disposal  Work,  R.  M.  Jones.  Can.  Engr., 
vol.  44,  no.  7,  Feb.  13,  1923,  p.  230,  2  figs.  Fart..rs  to  I"'  considered  in  design; 
accessibility  and  freedom  from  clogging  important  features;  details  of  typical 
installations. 

Testing  Motor-Driven.  The  Testing  of  Motor-driven  Centrifugal  Pumps,  G.  A. 
Wedgcwood.  Beams,  vol.  12,  no.  -r>s,  Feb.  1923,  pp.  87-92,  3  figs.  Describes 
how  graphical  method  may  be  applied  to  complete  test. 

THEORY.  The  Theory  of  Centrifugal  Pumps  (Zur  Thcori  der  Zentrifugalpumpen), 
W.  van  der  Smissen.  Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  67,  no.  1, 
Jan.  6,  1923,  pp.  13-15,  8  figs.  Points  out  discrepancies  of  theoretical  calcula- 
tion and  cause  thereof;  derivation  of  correct  equations;  verification  of  Hagens' 
experimental  results. 


R 


RADIOTELEGRAPHY 

Aerials.  The  Problem  of  Effective  Heights  of  Aerials,  P.  P.  Eckersley.  Elecn  , 
vol.  90,  no.  2334,  Feb.  9,  1923,  pp.  134-135.  Difficulties  of  determination; 
Pession's  method;  two-aerial  method;  transmission  over  perfectly  conducting 
plane;    Sommerfeld's   theoretical    treatment;    effective   height   defined. 

Aircraft  Wireless  Equipment.  The  Wireless  Equipment  of  Aircraft.  Engineer, 
vol.  135,  no.  3504,  Feb.  23,  1923,  pp.  192-196,  17  figs.  Details  of  Croydon 
wireless  aerodrome  station,  consisting  of  two  stations,  one  for  direction  finding 
and  other  for  radiotelephonic  communication  with  aircraft;  Marconi  aircraft 
wireless  set  for  use  on  airplanes  for  telephonic  and  telegraphic  transmission. 

Direction  Finding.  The  Effect  of  Local  Conditions  on  Radio  Direction-Finding 
Installations,  R.  L.  Smith-Rose  and  R.  H.  Barfield.  Instn.  Elec.  Engrs. — 
Jl.,  vol.  61,  no.  314,  Jan.  1923,  pp.  179-191  and  (discussion)  191-196,  6  figs. 
Experiments  carried  out  during  year  by  Sub-Committee  of  Radio  Research 
Board  on  wireless  direction  finding.  Summary  of  work  of  previous  investiga- 
tors. Experiments  which  provide  quantitative  data  regarding  effect  of  metal 
work,  coils,  aerial  overhead  wires  and  tress  on  direction-finding  set  in  their  vici- 
nity; figures  showing  extent  of  errors  produced  by  mountains  and  buildings. 

RADIOTELEPHONY 
Transatlantic.     Transatlantic  Radio  Telephony.     Elecn.,  vol.  90,  no.  2331,  Jan. 
19,  1923,  pp.  58-59,  2  figs.     Record  of  successful  experiments  with  series  of  ra- 
diotelephone conversations  carried  on  between  New  York  and  London;  tech- 
nical factors  in  problem. 

RAILWAY  CONSTRUCTION 
Setting  Slope  Stakes.  A  Simplified  Method  of  Setting  Slope  Stakes,  Arthur  L. 
Higgins.  Ry.  Engr.,  vol.  44,  no.  517,  Feb.  1923,  pp.  74-75,  5  figs.  Describes 
simple  artifice  that  greatly  facilitates  otherwise  tedious  operation  of  staking  out 
points  where  side  slopes  of  railway  cuttings  and  embankments  will  meet  existing 
surface  of  ground. 


railway  Operation 

Electrical   Pboblkus,     Report    of   Committee   .Will   on   Electricity     Am    Ry 

Lng.  Assn.— Hul  .  vol   24,  bo   254,  Feb    1923,  p  It  with  water 

power;  electrolysis;  co-operation  with  Bur    of  standards;  «  peei- 

tandardization  of  adhesive  and  rubber  tapes;  standardisation  of 

insulators,  knife  and  snap  Bwitcl  ion  of  oil  sidings  from  damage  due 

to  stray  currents;  railway  specifications  for  electric  light,  powei  supply  and  trol- 
ley 1  ■ 
Train  Control  Automatic  Train  Control  Ry  Signal  Kngr.,  voL  16,  no.  8,  Mar. 
1923  Contains  following  articles:  G.  R  B  Automatic  Train  Control,  pp.  113- 
11'..  9  tm-  .  The  Simmen  System  of  Speed  Control  and  Train  Dispatching,  pp. 
117-118,  2  figs.;  The  Miller  Automatic  Train  Control,  pp  11S-11!).  4  figs  ;  The 
Indiana  Equipment  Corporation  System  of  Train  Control,  pp.  120-122,  4  figs.; 
Bnadle  Automatic  Tram  Signal-Stop,  pp.  122-124,  2  figs.;  The  Schweyer  Induc- 
tion Train  Control,  pp.  124-125,  2  figs.;  The  Richards  Train  Control  System, 
pp.  126-130,  4  figs. 

RAILWAY  REPAIR  SHOPS 

Boiler  Shops.  Equipment  for  Locomotive  Boiler  Repair  Shops.  Boiler  Maker, 
vol.  23,  no.  2,  Feb.  1923,  pp.  31-35,  10  figs.  Arrangement  types  and  capacities 
of  machines  for  use  in  carrying  out  major  boiler  work;  factors  entering  shop 
design. 

Methods  and  Machinery.  Repair  Work  in  a  Georgia  Railroad  Shop,  S.  Ashton 
Hand.  Am.  Mach.  vol.  58,  no.  11.  Mar.  15.  1923,  pp.  403-106,  14  figs.  Me- 
thods and  equipment  of  Central  of  Georgia  Ry.  shops,  Macon. 

RAILWAY  SIGNALLING 
Automatic  Block.     Alternating  Current  Automatic   Block  Signalling.     Am.   Ry. 
Assn.,  Signal  Section,  for  meeting  Mar.  13-15,  1923,  pp.  162-181,  6  figs.     A.C. 
track-circuit  characteristics;  instructions  for  adjustment,  care  and  operation. 
Report  of  Committee  VIII. 

RAILWAY  TIES 
Reinforced-Concrete.     Reinforced-Concrete    Railway    Ties    (Eisenbahnschwellen 
aus  Eisenbeton),  W.  Petry.     Bauingenieur,  vol.  4,  no.  1,  Jan.  15.  1923,  pp.  9-13, 
4  figs.     Results  of  experiments  in  Germany  with  reinforced  ties  in  various  bed- 
dings, also  asbestos  ties  made  of  mixture  of  cement  and  asbestos. 

RAILWAY  TRACK 

Committee  Report.  Report  of  Committee  V  on  Track.  Am.  Rv.  Eng.  Assn. — Bui. 
vol.  24,  no.  253,  Jan.  1923.  pp.  451-502,  1 1  figs,  partly  on  supp.  plates.  Typical 
plans  for  double-slip  switches,  crossings,  frogs,  etc.;  specifications  for  performing 
maintenance  work  and  laying  new  track;  plans  for  switch  stands,  targets  and 
switch  locks;  tests  of  tie  plates  subject  to  brine  drippings;  curving  of  rails; 
experience  with  precurging  rails  on  B.  &  O.  R.R.;  use  of  guard  rails  on  curves: 
results  obtained  from  oiling  track  fixtures,  and  recommendations  relating  to 
most  economical  method  of  applying  oil. 

Stresses.  Third  Progress  Report  of  the  Special  Committee  on  Stresses  in  Railroad 
Track.  Am.  Ry.  Eng.  Assn.— Bui  ,  vol  24.  no.  253,  Jan.  1923,  pp.  295-450, 
102  figs.     Tests  on  straight  and  curved  tracks. 

Stresses.  Stresses  in  Railroad  Track.  Am.  Soc.  Civ.  Engrs. — Proc,  vol.  49,  no. 
3,  Mar.  1923,  pp.  295-156.  102  figs.  Third  progress  report  of  special  committee. 
Tests  on  straight  and  curved  track. 

RAINFALL 
Measurement.     Calculation   of    Normal   Annual    Precipitation    (Sul   calcolo   delle 
precipitazioni  acquee  normali  nella  loro  ripartizione  annuale),  Filippo  Eredia. 
Elettricista,  vol.  1,  (Series  4),  no.  22,  Nov.  15,  1922,  pp.  166-168.     Formulas 
and  calculations  of  rainfall. 


RAILWAY  ELECTRIFICATION 
Advantages.     Railway  Electrification,  Vincent  Raven.     Ry.  Gaz.,  vol.  38,  no.  5, 

Feb.  2,   1923,  pp.   159-161.     Advantages  which  may  result  from  substitution 

of  electric  for  steam  locomotive  operation.     (Abstract.) 
Economics  or.     Progress  Report  of  the  Special  Committee  on  Electrification  of  Steam 

Railways.     Am.  Soc.  Civ.  Engrs. — Proc,  vol.  59,  no.  3,  Mar.  1923,  Soc.  Civ. 

Engrs. — Proc,  vol.  49,  no.  3,  Mar.  1923,  pp.  488-490.     Study  of  subject  from 

viewpoint  of  economies  of  problem. 

RAILWAY  MAINTENANCE 
Mechanical  Equipment  for.     Mechanical  Equipment  Saves   Men   and   Money, 
G.   L.  Moore.     Ry.  Age,  vol.  74,  no.   10,  Mar.   10,  1923,  pp.  559-563,  5  figs. 
Methods  of  operation  adopted  on  Lehigh  Valley  during  last  14  years  which  have 
reduced  maintenance  costs  by  substituting  machinery  for  labor. 

RAILWAY  MANAGEMENT 
Regulation.     Railroad  Regulation,  Harley  W.  Brundige.     Jl.  Pac.  Ry.  Club — Proc, 
vol.  6,  no.  10,  Jan.  1923,  pp.  7-9,  11,  13,  15,  17,  19,  21,  and  23.     History  of 
regulation,  its  development,  how  it  has  functioned  in  California,  and  problems 
encountered. 

RAILWAY  MOTOR  CARS 

Diesel-Electric.  Operating  Local  Railways  by  Means  of  Railway  Motor  Cars 
(L'exploitation  des  chemins  de  fer  d'interet  local  par  automotrices  a  motcurs 
a  explosion),  Pierre  Jacquinot.  G£nie  Civil,  vol.  82,  no.  4,  Jan.  27,  1923, 
pp.  73-79,  16  figs.  Design,  construction  and  operation  of  Renault,  Crochat 
and  Berliet  types,  driven  by  explosion  engines. 

Gasoline.  A  French  Petrol  Rail  Car.  Engineer,  vol.  135,  no.  3498,  Jan.  12.  1923, 
pp.  47-48,  4  figs.  Details  of  62-72-hp.  rail  car  constructed  by  Schneider  &  Cie., 
isot;  trial  and  working  results. 

Gasoline-Electric.  Gasoline-Electric  Railway  Motor  Cars  (Note  sur  l'automotrice 
pe-trol6o-electrique  du  tramway  departemental  de  Pithiviers  a  Toury),  M. 
Watier  innales  des  Ponte  et  Chaussees,  vol.  2,  no.  5,  Sept.-Oct.  1922,  pp. 
160-174,  8  figs.  Application  of  Crochat  system,  consisting  of  4-cyde  Aster 
explosion  engine,  a  generating  dynamo  of  1000  to  1800  r.p.m.,  and  electric  motor, 
to  Pithiviers-Toury  line,  France;  for  local  traffic.  Rolling  stock;  comparison 
with  steam  operation. 


REFRACTORIES 
Thermal  Conductivity.  Structure  and  Thermal  Conductivity  of  Refractories  (Ge- 
fiige  und  Warmeleitvermogen  feuerfester  Steine).  Max  Jacob.  Zeit.  des  Verei- 
nes deutscher  Ingenieure.  vol.  67,  no.  6,  Feb.  10.  1923,  pp.  126-127.  In  measu- 
rement of  heat  conductivity  of  magnesite  bricks,  wide  varying  results  have  been 
obtained  by  different  observers;  writer  seeks  to  show  that  thus  is  due  to  differ- 
ence in  structure;  possibilities  for  production  of  refractories  with  high  or  low 
conductivity. 

The  Thermal  Conductivity  of  Refractory  Materials  at  High  Temperatures, 
A.  T.  Green.  Ceramic  Soc. —  Trans.,  vol.  21,  Part  4,  Session  1921-22.  pp.  394- 
414,  4  figs.  Review  of  previous  work,  together  with  principles  of  thermal  con- 
ductivity; theory  of  present  investigation,  experimental  considerations,  calcu- 
lation and  discussion  of  results.     References. 

REFRIGERATING  MACHINES 

Absorption  System.  Checking  I_"p  on  the  Absoprtion  System.  Hevwood  Cochran. 
Power  Plant  Eng;,  vol.  27,  no.  6,  Mar.  15,  1923,  pp.  328-331.  4 'figs.  Operating 
pointers  which  aid  in  efficient  use  of  exhaust-steam  type  of  refrigerating  ma- 
chine. 

Ammonia.  Flooding  in  Ammonia  Refrigerating  Machines  (Das  Arbeiten  mit  Feber- 
flutung  bei  Ajninoniak-KOhlmaschinen).  Constant  Schmits.  Warme-  u. 
Kalte-Technik,  vol.  25,  no.  1,  Jan.  1,  1923,  pp.  3-8,  Improvements  in  working 
process  in  ammonia  refrigerating  machines  by  allowing  vapors  to  leave  iefrige- 
rator    very    wet   and  yet  arrive  dry  to  compressor:  results  of  tests  made 

Heat  Waste  in.  Heat  Waste  in  the  Ammonia  Compression  Refrigerating  Machine, 
J.  II.  II.  Voss.  Refrig.  Eng.,  vol.  9,  no.  8,  Feb.  1923,  pp.  249-251.  5  figs. 
Describes  plain  method  of  temperature-entropy  graph  for  comparing  actual 
with  ideal  performance  of  heat  carrier;  method  is  said  to  be  more  reliable  than 
indicator  card,  and  is  easily  available. 

REFRIGERATING  PLANTS 
Brine  Circulation.     Brine  Circulation  with  Centrifugal  Pumps.  Russell  K.  Annis. 
Power.vol.57.no    LI,  Mar.  13, 1923,  pp    101-402,  3  figs.      Effects  on  centrifugal 

Cump  when  liquids  heavier  than  water  are  handled.     Frictional  resistance  of 
rme;  handling  brine  with  water  pump. 
Insulation    fob,    ThicknXSB    OF.      The    Economic    Thickness   of    Insulation    in    the 
Refrigerating  Field.      Refrig    Eng  .  vol    9,  no.  S.  Feb.  1923.  pp.  254-25S,  1  fig. 
Discussion  of  paper  by  P.  Xicholls,  published  in  same  journal,  Nov.  1922. 
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RESEARCH 

Engineering.  Engineering  Research.  Am.  Soc.  Civ.  Engrs. — Proc,  vol.  49,  no.  3, 
Mar.  1923,  pp.  511-551.  Contains  following  papers:  The  Research  Activities 
of  the  American  Society  of  Civil  Engineers,  Arthur  N.  Talbot;  Engineering 
Foundation:  Division  of  Engineering  of  National  Research  Council:  Their 
Origin,  Work,  Plans,  Needs,  Alfred  D.  Flinn;  The  Study  of  Steels  for  Engin- 
eering Structures,  George  K.  Burgess;  Radio  and  Research,  Otta  B.  Blackwell. 

Scientific  Co-operation  with  the  Federal  Government  in  Scientific  Work,  E.  W.  Al- 
len. Nat.  Research  Council— Bui.,  vol.  5,  part  1,  no.  26,  Dec.  1922,  27  pp. 
Types  of  co-operative  work;  examples  of  co-operative  enterprises;  form  and 
terms  of  co-operation;  volume  of  co-operative  funds. 

RHEOSTATS 
Liquid.  A  Liquid  Rheostat  for  30,000  Volts  (Un  rheostat  liquide  pour  30,000  volts), 
J.  Reyval.  Revue  generale  de  l'Electricite,  vol.  13,  no.  3,  Jan.  20,  1923,  pp. 
101-103,  2  figs.  Installation  and  results  obtained  with  it  at  hydroe-leetric 
plant  at  Eymoutiers;  voltage  raised  to  32,000  by  a  1,900-kva.,  transformer  for 
supply  to  transmission  lines. 


SCREW  THREADS 
Measurement.     Screw-Thread     Measurements     (Gewindemessungen),    G.    Berndt. 
Zeit.  fur  technische  Physik,  vol.  3,  no.  12,  1922,  pp.  381-386,  8  figs.     Recom- 
mends for  workshops  new  measuring  instrument  for  comparative  measurements 
only. 

SEWAGE  DISPOSAL 
Sludge  Filtration.  The  Effect  of  Certain  Chemicals  upon  the  Filtration  of  Ripe 
Imhoff  Sludge,  P.  A.  van  der  Meulen  and  R.  O.  Smith.  Jl.  Indus,  and  En~. 
Chem.,  vol.  15,  no.  3,  Mar.  1923,  pp.  281-282,  1  fig.  Study  of  effect  of  certain 
chemicals,  especially  sulphuric  and  sulphurous  acid  and  aluminum  sulphate, 
on  filterability  of  ripe  Imhoff  sludge. 

SHERARDIZING 
Extent  of  Coating.     Sherardized  Coatings — Where  Thev  Serve  Best,  F.  L.  Wolf. 
Raw  Material,  vol.  6.  no.  1,  Jan.  1923.  pp.  12-14,  9  figs.     Deals  with  results 
of  series  of  practical  experiments  made  with  view  to  determining  amount  of  coat- 
ing deposited  by  sherardizing. 


ROAD  CONSTRUCTION 
Appliances  and  Materials.     Roadmaking  Materials  and  Appliances.     Surveyor, 

vol.  63,  no.  1619.  Jan.  26,  1923,  pp.  111-120,  22  figs.     Review  of  developments 

in  England  during  1922. 
Modern  Methods.     Modern  Road  Engineering,  H.  Percy  Boulnois.     Roy.  Engrs. 

Jl.,  vol.  37,  no.  1,  Mar.  1923,  pp.  13-23.     Notes  on  pitch  grouting;  tar  macadam, 

tar  slag,  asphalt  or  bituminous  carpets;  unsurfaced  or  bare  concrete. 

ROAD  MATERIALS 
Non-Bituminous,  Test  Standards.     Standard  Tests  for  Non-Bituminous  Paving 
Mateiials.     Highway  Engr.  and  Contractor,  vol.  8,  no.   1,  Jan.   1923,  p.  59. 
Committee  report  before  Am.  Soc.  for  Mun.  Improvements,  giving  methods  of 
testing  which  committee  recommends  for  adoption. 

ROADS 
Bates  Experimental.  The  Bates  Experimental  Road.  State  of  111.  Dept.  of  Pub. 
Works  and  Bldgs.,  Division  of  Highways,  Test  Road  Bui.,  no.  6,  Aug.  15,  1922, 
8  pp.,  5  figs,  on  supp.  plates.  Load  used  was  8000  lb.  on  each  rear  wheel,  which 
is  max,  load  per  wheel  allowed  on  state  roads  in  Illinois.  Data  on  behavior 
of  different  sections. 

ROADS,  BITUMINOUS 
Maintenance.  Modern  Developments  in  Methods  of  Maintaining  Bitunimous 
Pavements,  B.  C.  Tiney,  Can.  Eng.,  vol.  44,  no.  9,  Feb.  27,  1923,  pp.  283-285. 
Surface  treatment  on  water-bound  and  bituminous  macadam  roads;  cost  of 
operating  motor  distributors;  specification  for  materials  adopted  in  Michigan. 
Paper  read  before  Univ.  of  Mich. 

ROADS,  CONCRETE 
Maintenance      Recent  Developments  in  Concrete  Pavement  Maintenance,  Leroy 
C.  Smith.     Eng.  and  Contracting  (Roads  and  Streets),  vol.  59,  no.  3,  Mar.  7, 
1923,   pp.   545-547.     New   methods   used   by   Wayne   Country,   Mich.     Paper 
presented  at  University  of  Mich. 

ROADS,  MACADAM 
Maintenance.     Salvage   and   Maintenance   of   Macadam    Roads.     Eng.    and    Con- 
tracting (Roads  and  Streets),  vol.  59,  no.  2,  Feb.  7,  1923,  pp.  323-328.     Prac- 
tice in  Pennsylvania,  W.  A.  Van  Duzer.     Practice  in  New  Jersey,  Alex  W.  Muir. 

ROCK  DRILLS 
Hammer      The   Evolution    of    Rock    Drilling,    H.    A.    Burbank.     Can.    Inst.     Min. 
and    Metallurgy,— Monthly    Bui.,    no.    131.    Mar     1923,   pp.    138-148,   8   figs. 
Discusses  development  and  manufacture  of  hammer  drill. 

ROLLING  MITTS 
Balancing  Gear.     New  Klectricallv-Operated  Top-Roll  Balancing  (.ear,  E.  Krah- 
n.Ti      Iron  and  Coal  Trades  Rev  .  vol   106,  no  2866,  Feb.  2.  1923,  p.  161.  3  figs. 
Details  of  new  German  type  of  balancing  geai  and  advantage  claimed. 
Plate  Mii.i,"      120-In   Motor  Driven  Plate  Mill,  W    Kennedy       \ssn   Iron  and  Steel 
Elec.    Kngrs  ,   vol    5.   no    2,   Feb.   1923,  pp.  39-41.     Mill  installed   l,v   Worth 
I  Co.,  Claymont,  Del. 

ROPE  DRIVE 
Design  and  Maintenance.  The  Hope  Dm.  it  Di  Ign  and  Maintenance,  P. 
Kenyon  Ceramic  Soc  Trans.,  vol  21.  Part  1.  Session  1921-22.  pp.  337- 
364  and  (discussion)  354-367,  9  fits  Advantages  claimed  for  rope  drive; 
pulleys;  centrifugal  tension;  total  allowable  tension;  ■-lip;  wear;  groo 
distances;  under  and  over  driving;  splicing  and  fixing;  etc.  Particular  appli- 
cation to  potteries. 


SAND.   MOULDING 
Washing    and   Drting      California    Band    for    Foundij    Practice.     West     Machy. 
World,  vol    lt.no    i,  Jan    1923,  pp    14-15,  6  figs,     Washing  and  drying  plant 
of  Del  Monte  Properties  Co.  at  Lake  Eajella 

SCREvI    m  u  in 
Actomatic.     A  Novel  Automatii       I  ng    Production,  vol    6,  no    123.  Feb    8.  1923, 

Fp    126-128,  7  fit's      Details  of  five-spindle  sen  ifactured  by 

port   M  !■  him   "l  ool  Co.,  Ini  N.^ 

Cams  ron,  Milling      Tablt   for  i  m  in  Milling  ' 

Machini  ■-.  Erni  st  <      All.  n       Vm.  Mac!  pp 

371-372       Improvement  in  former  tables;  theoret 
ma  riot  a  spiral    i  i  use  of  tabli 
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SILICON  STEEL 
Brittleness.  Low-temperature  Brittleness  in  Silicon  Steels,  Norman  B.  Pilling. 
Am.  Inst.  Min.  and  Met.  Engrs —Trans.,  no.  1220-S.  Feb.  1923.  10  pp.  7  figs  ; 
also  (abstract)  in  Min.  and  Metallurgy,  vol.  4,  no.  194,  Feb.  1923,  p.  90,  2  figs. 
It  is  shown  that  brittleness  is  inherent  property  of  iron,  modified  by  alloyed 
silicon;  commercial  silicon  steel  becomes  brittle  when  silicon  content  exceeds 
4.2  per  cent;  brittleness  is  only  slightly  modified  by  heat  treatment. 

SMOKE 
Metallurgical.  Smokes.  Royal  Soc. — Proc,  vol.  102,  no.  A  718,  Feb.  1,  1923, 
pp.  600-627,  10  figs.,  partly  on  supp.  plate.  Part  1:  Study  of  their  behavior 
and  a  method  of  determining  number  of  particles  they  contain,  by  R.  Whytlaw- 
Gray,  J.  B.  Speakman  and  J.  H.  P.  Campbell.  Part  2:  Method  of  determining 
size  of  particles  in  smokes,  by  R.  Whytlaw-Gray  and  J.  B.  Speakman.  Re- 
ferences. 

STANDARDIZATION 
Automobile.  Current  Standardization  Work.  Soc.  Automotive  Engrs. — Jl.,  vol. 
12,  no.  1.  Jan.  1923,  pp.  124-128,  7  figs.  Brake  lining;  clutch-release-type 
thrust  ball  bearings;  engine  numbers;  iron  and  steel  specifications ;fuel  and 
lubrication;  pipe  fittings;  license-plates  and  brackets;  motor-truck  rating; 
radiator  nomenclature;   etc. 

STANDARDS 
German  N.  D.  I.  Reports.  Report  of  German  Industrial  Committee  on  Standards 
(Normenaussehuss  der  Deutschen  Industrie).  Maschinenbau,  vol.  2,  no.  9, 
Feb.  8,  1923,  pp.  N63-N66,  5  figs.  Includes  list  of  newly  published  standard 
sheets.  Tentative  proposals  for  screw  and  spindle  holes,  hexagonal  wooden 
screws,  etc.  Proposed  standards  for  high-frequency  terminology;  mass  and 
weight;  density  and  specific  weight;  units  for  mechanical  magnitudes 

Report  of  the  German  Industrial  Standards  Committee  (Normenausshuss 
der  Deutschen  Industrie).  Maschenenbau  (Mitteilungen  des  NDI),  vol.  2, 
no.  8,  Jan.  26,  1923,  pp.  N55-N60,  5  figs.  Proposals  of  Board  of  Directors  for 
designation  of  screws  and  nuts.  Proposed  standards  for  sheet  iron  and  rolled 
ingot  steel. 

STAYBOLTS 
Zwillino.  Zwilling  Staybolts  (Mtteilungen  fiber  Zwillingstchbolsen),  H.  Lorenz. 
Glasers  Annalen,  vol.92,  nos.  and  3,  Jan.  15  and  Feb.  1,  1923,  pp.  22-32  and 
92-96,  40  figs.  Gives  results  of  tests,  theoretical  investigations  and  calculation 
of  Zwilling  type  of  staybolts  and  discusses  advisability  of  substituting  iron  for 
copper  in  their  construction.  Paper  read  before  German  Mech.  Soc.  and 
discussion  in  issue  of  Feb.  1. 

STEAM 
Research.     Progress  in  Steam   Research.     Mech.  Eng.,  vol.  45,  no.  3,  Mar.  1923, 
pp.  165-168,  6  figs.     Reports  and  comments  on  progress  at  ASM  E    meeting 
as  follows:  The  Joule-Thomson   Effect   in  Superheated  Steam,   I!    V,   Klein- 

schmidt.  Steam  Invest  nation  Prof  rani  at  tin-  Hesianli  I  alioratoi  \  of  Physical 
Chemistry,  MIT  ,  F.  (1.  Keyes.  Steam  Research  at  the  U.S.  Bureau  of  Stan- 
dards, N.  S.  Osborne. 

\M  ELECTRIC  PLANTS 

Office-Building  Choi  p  Central  Beat  and  Power  Plant  for  Croup  of  Office  Build- 
ings, George  C.  StierhoiT  Power,  vol  57,  no  9,  Feb  27,  1923,  pp  :tir>-31S. 
5  figs  Plant  located  in  residential  section  oi  city,  supplie  light,  ie8 '  i 'oh or 
and  other  services    main  units,  poppet-valve  engini  irene- 

rator;  boilers  find  with  underfeed  Btokera;  ashes  bandied  bj  steam-jet  con- 
veyor, 

Thrfi  Phasi  Electrical  Developments  at  Stoke-on-Trent.  Eleen.,  vol  90,  no. 
2331,  Jan,   19.   1923,  p    66,  2  Bga      Hov<  i  plied  from 

one  3-phasi       ation. 

WoodIIi  mm  Hi  h\i\<.  Furniture  Plant  i  see  Wood  Refuse  as  i  :.  i  Power 
Plant  Eng.,  vol  27.  no  6,  Mir.  15,  n>2:(.  pp  303-308,  8  figs  W  plant  of 
Berkej  A  Gaj  Furniture  Co.,  wood  refuse  forms  7(1  per  not  of  total  fuel 
supply;  details  of  equipment 

STEAM   ENGINES 
Boiler-Load    [noii  itoh      The    Kent    Boilei    Load    [ndicatoi      Engineering,    vol. 

I  i  5,  no   2982,  l  I  steam 

metei 
VNirr •>■■<       Valve-Gear  Desi| [  British  Uniflow  ]  er,  vol.  67,  no.  7, 

C'l:  ii  figs      p  British  uniflow  engines 

have  as  varied  valve  gearing  as  American  engines. 

SIP  \M    PnW  I    l;    PI    \\  is 
Hiii    \>  •  i  mi  i  \TtoN  in      Heat    \eenniulati  eiche- 

der   1  >ampl  • 

in  oui  -in ions  f,,,  cumulator; 

etc 
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Power   Plan  rello   (Italy) 
che    Kraftwcrk    in    Larderello    (Italien)J,  Wilheun    Wieder. 
'/•  it.,  vol.  44  Dea- 
oric  acid  through  utilization  o  'earn 
sour<  ■< 
Types.     Production  and  Utilize  i  ,,-tion  et  uti- 
lisation de  la  vapeur  comme  source  de  force  motria          I  I  iderne, 
vol.  14.  no.  13.  Dec.  1,  1922,  pp.  513-560,  41  figs.     Sts  erating 
apparatu  ,  grates,  stol 
control  apparatus,  water  purification;  stationary  p    ton  type, 
turbine   I                                 marine  steam  boi  tea;  marine 
steam  engines:  piston  type,  turbine  type,  condensers;  steam  locomotives;  super- 
heating, fuels,  firing  turbine  type. 

,M  TURBINES 

Coal-Mine  Power  Plants.  Turbine  Machinery  for  Colliery  Power  Stations,  C. 
II  N.  Naylor.  Iron  and  Coal  Trades  Rev.,  vol.  106,  no.  2S69,  Feb.  23,  1023, 
pp.  272-274,  4  figs.  Compares  uses  of  mixed-pressure  and  high-pressure  turbines 
Notes  on  steam  accumulators;  condensers;  vacuum;  and  cooling  towers.  Paper 
read  before  joint  meeting  of  Nat.  Assn.  Colliery  Mgrs.  and  Assn.  Min.  Elec. 
Engrs. 

Troubles  and  Failures.  A  Review  of  Turbine  Troubles  and  Their  Causes,  A.  L. 
Mellanby  and  William  Kerr.  North-East  Coast  Instn.  Engrs.  and  Shipbldrs., 
advance  paper,  no.  2683R  for  meeting  Feb.  16,  1923,  IS  pp.  Discusses  main 
causes  and  aspects  of  troubles  and  failures. 

STEEL 

Chrome-Nickel.     See  Chrome-Nickel  Steel. 

Chrome-Vanadium.     See   Chrome-Vanadium   Steel. 

Cooling  Velocity,  Influence  of.  The  Influence  of  Cooling  Velocity  on  Location 
of  Critical  Points  and  Structure  of  Carbon  Steels  (Der  Einfiuss  der  Abkiihlung- 
sgeschwindigkeit  auf  die  Lage  der  Haltepunkte  und  das  Gefiige  der  Kohlens- 
toftstShle),  W.  Schneider.  Stahl  u.  Eisen,  vol.  42,  no.  42,  Oct.  19,  1922,  pp. 
1577-1584,  9  figs.  Influence  of  heating  and  coolin?  velocity;  tests  with  high 
cooling   velocities;  influence   of   heating  temperature   (initial  temperature). 

Metallographic  Tests.  Improvement  in  Crusher  Steel  Is  Suggested  by  Metallo- 
graphy Tests.  Oscar  E.  Harder.  Eng.  and  Min.  .11. -Press,  vol.  115,  no.  7,  Feb. 
17,  1923,  pp.  314-318,  12  figs.  Examination  of  failures  of  mine  and  mill  equip.- 
ment  indicates  that  sufficient  attention  is  not  given  to  heat  treatment  in  process 
of  manufacture. 

Silicon.     See  Silicon  Steel. 

Stainless.  Stainless  Steel,  Robt.  N.  Richardson.  Eng.  Production,  vol.  6,  no. 
121,  Jan.  25,  1923,  p.  80.     Consideration  of  its  valuable  properties. 

STEEL  CASTING 
Centrifugal.     New  Patented  Process  for  Steel  Casting.     Ry.  and  Locomotive  Eng., 
vol.  36,  no.  3,  Mar.   1923,  pp.  63-65,  4  figs.     Describes  McConway  machine 
for  casting  steel  under  pressure  by  centrifugal  process  in  vertical  plane. 

STEEL  CASTINGS 
Defects  in.     Blow   Holes    in  Steel  Castings.     Metal  Industry  (Lond.),  vol.  22,  no. 
5,  Feb.   2,   1923,  pp.   107-108.     Deals  with  blowholes  arising  from  condition 
of  metal  itself. 

Defects  in  Steel  Ingots  and  Castings,  O.  A.  Knight.  Forging  and  Heat 
Treating,  vol.  9,  no.  2,  Feb.  1923,  pp.  98-102,  6  figs.  Discussion  of  common 
defects  in  ingots  and  castings;  cracks;  piping;  blowholes;  non-metallic  inclusions; 
coarse  crystallization;  segregation. 

STEEL,  HEAT  TREATMENT  OF 

Carbon  and  Alloy  Steels.  Heat  Treatment  of  Electric  Carbon  and  Alloy  Forging 
Steels,  Larry  J.  Barton.  Forging  and  Heat  Treating,  vol.  9,  no.  2,  Feb.  1923. 
pp.  102-105.  Characteristics  of  plain  carbon  and  alloy  steels  containing  nickel, 
chromium,  molybdenum  and  vanadium;  effect  of  heat  treatment  on  phyiscal 
properties. 

Coal  vs.  Electricity  for  Heating.  Heating  by  Combustion  and  by  Electricity 
(Le  chauffage  par  combustion  et  le  chauffage  £lectrique),  Edgar  Rosa.  France- 
Belgique,  vol.  2,  no.  5,  Nov.  1922,  pp.  49-53.  Heat  treatment  of  tool  steels; 
advantages  of  electric  heating;  comparison  of  heating  with  coal  and  electricity. 

Drill  Steel.  Specifications  and  Heat  Treatment  of  Drill  Steel,  H.  S.  Brainerd. 
Min.  and  Metallurgy,  vol.  4,  no.  195,  Mar.  1923,  pp.  119-120.  Gives  specifi- 
cations used  and  recommended  by  one  of  largest  distributors  of  hollow  drill 
steel  in  woild;  recommendations  for  heat  treatment. 

Quenching.  The  Effect  of  High-Temperature  Quenching  on  the  Microstructure 
of  High-Carbon  Steels,  Howard  Scott.  Am.  Soc.  for  Steel  Treating — Trans., 
vol.  3,  no.  6,  Mar.  1923,  pp.  593-623,  19  figs.  Deals  with  conditions  necessary 
to  produce  austenite  at  ordinary  temperatures  in  plain  high-carbon  steel  and 
metallographic  properties  in  this  constituent;  study  of  transformation  in  cooling 
eteel;  effect  of  rate  of  cooling  and  thermal  stress  on  distribution  of  matersite 
and  troostite;  aspects  of  transformation  of  austensite  to  martensite. 

Tool  Steel.  Tool  Steel  Manipulation,  L.  K.  Marshall.  Am.  Soc.  for  Steel  Treating 
— Trans.,  vol.  3,  no.  1,  Oct.  1922,  pp.  90-93.  Discusses  most  important  points 
encountered  in  actual  practice  of  scientific  heat  treatment  of  tool  steel. 


Inoot  Casting  Ingot  Casting.  I  Kent  Smith  Metal  Industry  (Lond.),  vol.  22, 
no.  8,  Feb  23,  1923,  pp  169-171,  8  figs  Proeetl  of  freezing;  top  hr-at  losses; 
method-  ol  ring  temperature. 

Gpen-Hlakih  Sni  i  ]',.,::  Materials  foi  Making  Martin  Steel  Lea  matien-s  premie- 
res i  pour  la  fabrication  de  l'acier  Martin)  Metatturgie.  vol  55.no. 
7,  I  eb  15,  1923.  pp  243-24  )  Basic  and  acid  manufacture;  hematite  and  phos- 
phor pigs;  action  of  centent  of  manganese  and  silicon;  scrap,  rich  and  poor  ore; 
ferroalloys 

The  Manufacture  of  Steel,  G  A.  Bernhardt.  Blast  Furnace  and  Steel 
Plant,  vol.  1 1 ,  no  3.  Mar  1923,  pp.  193-195,  2  figs  Processes  involved  in  re- 
fining iron  into  steel;  facts  concerning  production  of  open-hearth  steel. 

STEEL  WORKS 

Electricity  in.  Consideration  in  the  use  of  Electricity  in  Steel  Works,  Wm.  Mc- 
Farlane.  Weal  of  -".'land  Iron  and  St<,  1  fast. — jl.,  vol.  30,  part  3,  Dec.  1922- 
23,  pp.  34-39  and  (discussion)  40-45,  6  fig6.  Discusses  problem  of  production 
of  electrical  energy. 

Krupp  Plant,  Essen.  To-day's  Products  of  the  Krupp  Plants,  Godfrey  L.  Carden. 
Iron  Age,  vol.  Ill,  no.  11,  Mar.  15,  1923,  pp.  758-760,  6  figs.  Large  variety 
and  range  of  products,  of  which  steel  or  some  metal  is  always  basic  element; 
employee  loyalty  a  notable  f 

Pouring  Device.  Designs  Pouring  Device  for  Steelworks.  Iron  Trade  Rev.,  vol 
72,  no  1 1 ,  Mar  15,  1923,  p.  806,  1  fig.  Pouring  devicf  '  i  r  bessemer  steel  works 
and  open-hearth  furnace  plants  invented  by  Hubert  Hermanns,  Berlin. 

STOKERS 

Arch  for  Chain-Grate.  Deflecting  Arches  for  Chain  Grate  Stokers,  Henrv  Weaver. 
Power  Plant  Eng.,  vol.  27,  no  6,  Mai  15.  1923.  pp.  314-315.  3  figs  "  Type«  of 
arches  installed  at  rear  of  furnace  which  have  been  found  effective  in  bettering 
combustion  conditions. 

Operation  and  Design.  The  Stoker  Problem  Discussed  from  an  Operating  View- 
point, R.  E.  Dillon.  Elec.  World,  vol.  81,  no.  10,  Mar.  10,  1923,  p.  583.  Fac- 
tors controlling  efficiency;  design  of  clinker  crushers  claimed  to  be  wrong;  heating 
feedwater  by  bleeding  main  turbine  units. 

Pluto.  The  "Pluto"  Stoker.  Iron  and  Coal  Trades  Rev.,  vol  106,  no.  2867,  Feb. 
9,  1923,  p.  191,  3  figs.  Grate  is  in  two  sections,  one  slightly  inclined  downward 
from  hopper,  and  other,  towards  back  end,  horizontal. 

Small-Capacity  Boilers.  Mechanical  Stokers  for  Boilers  of  Small  Capacity,  C  W. 
Roberts.  Southern  Engr.,  vol.  38,  no.  6,  Feb.  1923,  pp.  36-40,  8  figs.  Pro- 
cedure in  operation  of  mechanical  stoker;  fuel  economy;  advantages. 

Underfeed.  Nine  Years  with  Underfeed  Stokers  and  Illinois  Coal.  C.  C.  Cobb,  Jr. 
Power,  vol.  57,  no.  9,  Feb.  27,  1923,  pp.  328-330,  1  fig.  Data  on  average  opera- 
ting results  and  maintenance;  difficulties  encountered;  how  they  were  overcome 
and  how  high  ratings  are  carried  in  spite  of  limited  furnace  volume. 

STONE 
Crushing  and  Screening  Plant.     Electric  Crushing  and  Screening  Plant  at  Quarrv. 
Eng.  News-Rec.  vol.  90,  no.  9,  Mar.  1,  1923,  pp   387-388,  1  fig.     Plant  with 
output  capacity  of  10,000  tons  per  8-hr.  day,  built  by  Kelley  Island  Lime  and 
Transport  Co,  Marble  head,  Ohio. 

SUBSTATIONS 
A.  C.  Design.     Alternating-Current  Substation  Design,  R.  A.  Hentz.     Elec.  World, 
vol.  81,  no.  9,  Mar.  3,  1923.  pp.  513-516,  7  figs.     Method  adopted  for  distri- 
bution at  13,200  volts,  3-phase,  and  2400-volts,  2-phase,  3-wire;  ample  reserve 
capacity  and  simplicity  in  layout  are  features. 

SUPERHEATED  STEAM 
Experiments.     Experiments  on  Superheated  Steam,  M.  Stromever.     Engineer,  vol. 
135,  no.  3505,  Mar.  2,  1923,  pp.  241-242,  1  fig.     Discusses  Knoblauch's  133 
experiments  in  Munich  and  Thomas'  83  experiments  in  America.     (Abstract.) 
Memorandum  to  Manchester  Steam   Users'   Assn. 

SURVEYING 

Aerial.  Limitations  of  Aerial  Surveying  Outlined,  P.  J.  Barrv.  Can.  Engr.,  vol. 
44,  no.  6,  Feb.  6,  1923,  pp.  197-199,  2  figs.  States  that  aerial  photographs  are 
useful  for  certain  classes  of  reconnaissance  work  but  many  claims  made  for 
aerial  photography  as  aid  to  field  surveying  are  too  extravagant;  analyzes  sta- 
tements. 

Coast  and  Geodetic.  Description  of  Work,  Methods,  and  Organization  of  United 
States  Coast  and  Geodetic  Survey.  U.S.  Coast  and  Geodetic  Survey.  Special 
Publication  No.  23,  1920,  102  pp.,  35  figs.,  partly  on  supp.  plates.  Triangu- 
lation,  base  lines,  precise  traverse,  astronomic  work,  terrestrial  magnetism, 
seismology,  topography,  hydrography,  tides  and  currents,  coast  pilots,  leveling, 
oceanography,  nautical  charts,  gravity,  and  geodesy  or  measurement  of  earth. 

Stereo  autographic.  Stereoautography  (Stereoautogrammetriel,  Hans.  Dock. 
Zeit.  des  Oesterr.  Ingenieur-  u.  Architekten-Yereines.  vol  75.  no.  7-S,  Feb.  23, 
1923,  pp.  37-41,  6  figs.  Development  of  stereophotogrammetric  surveying 
and  its  application  in  surveying  work  for  hydro-electric  plants. 


STEEL,  HIGH-SPEED 
Tool  Steel,  Bibliography.  Bibliography  of  High-Speed  Tool  Steels.  Am.  Soc. 
for  Steel  Treating — Trans.,  vol.  3,  no.  1,  Oct.  1922,  pp.  47-89.  Bibliography 
covering  literature  available,  prepared  by  Eng.  Societies  Library,  New  York 
City,  for  use  of  Committee  on  High  Speed  Tool  Steels  of  Division  of  Eng., 
Nat.  Research  Council;  complete  up  to  May  20,  1922. 

STEEL  MANUFACTURE 
Colloid  Chemistry  Applied  to.  Application  of  Colloid  Chemistry  to  Production 
of  Clean  Steel.  II.  W.  Gillett.  Am.  Inst.  Min.  and  Met.  'Engrs. — Trans., 
no.  1221-S,  Feb.  1923,  7  pp.,  4  figs  ;  and  (abstract)  in  Min.  and  Metallurgy, 
vol.  4,  no.  194,  Feb,  1923,  p.  95.  Points  out  that  making  of  both  steel  and 
non-ferrous  alloys  should  be  studied  from  colloid  viewpoint. 

Possibilities  in  Application  of  Colloid  Chemistry  to  Production  of  Clean 
Steel,  H  W  Gillette.  Am.  Inst.  Min.  and  Met.  Engrs.,  paper  at  meeting, 
Feb.  19-22,  1923,  11  pp.     Selected  bibliography. 


TAPERS 
Measuring      Measuring  Tapers  by  Means  of  Discs  and  Rods,  R   H  Worthv.     Mech. 
World,  vol.  73,  no.  18S2,  Jan.  26,  1923,  pp.  50-51,  5  figs.     Particulars  are  given 
for  providing  simple  and  rapid  formulas. 


TEMPERATURE  CONTROL 
OR.      A    New  Type  Automatic  Temperature  Regulator  and  Its  Appli- 
to   Heat   Treating   Furnaces.    R.    W.    Newcomb.     Am.   Soc.   for   Meel 


Regulator  for 

cation  to  Heat  'treating 

Treating,  vol.  3,  no.  1,  Oct.  1922,  pp,  98-102,  2  tigs 

les  Englehard,   Inc.,  and  its  operation 


Describes  machine  of  Char- 


TERMIXALS.   RAILWAY 
Freight  Facilities.     Freight  Facilities  in   the  Proposed  Terminal,  Chicago.     Rv. 
Rev.,  vol.  72.  no.  5,  Feb.  3.  1923.  lip   209-213.  2  tigs      How  Chicago  and  West. 
Ind.  R.R.'s  suggested   terminal  is   planned   to   accommodate   ultimate   freight 
business. 
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Passenger.  The  Modernisation  of  Passenger  Railway  Stations,  F.  Bushrod  and  J. 
F.  S.  Tyler.  Inst,  of  Transport — Jl.,  vol.  4,  no.  5,  Mar.  1923,  pp.  166-175. 
Types  of  stations;  arrangement  of  station  offices,  etc. ;  influence  of  electrification 
oii  station  design;  relation  of  layout  of  stations  to  signaling  arrangements  and 
benefit  of  modern  signaling  appliances;  effect  of  station  design  on  construction 
of  time  tables. 

TESTS  AND  TESTING 

Laboratory,  Pa.  R.  R.  Origin  and  Development  of  the  Pennsylvania  R.  R.  Testing 
Laboratory,  Geo.  L.  Fowler.  Ry.  and  Locomotive  Eng.,  vol.  36,  no.  3,  Mar. 
1923,  pp.  72-74.     History  of  its  establishment  under  Theodore  V.  Ely. 

Methods.  Modern  Mechanical  Material-Testing  Methods  (Neuere  Mechanisch- 
technische  Material-prufverfahren),  G.  Schulze.  Maschinenbau,  vol.  2,  no.  8, 
Jan.  26,  1923,  pp.  G79-G84,  15  figs.  Recommends  use  of  short  bar  for  testing 
tensile  strength;  static  hardness  determinations:  Martens  scratch  test;  Brinell 
test.  Dynamic  methods:  impact-hardness  and  ball-hardness  tests.  Notched- 
bar  and  permanent  shock  tests,  new  testing  arrangements  and  research  work; 
Erichsen  plate-testing  apparatus. 

TEXTILE  MILLS 
Heat  Economy.  Heat  Economy  in  Textile  Industries  (Die  Warmewirtschaft  in  der 
Textillindustrie  unter  Berilcksichtigung  der  Abdampfverwertung),  F.  Moller. 
Archiv  fur  Warmewirtschaft,  vol.  4,  no.  1,  Jan.  1923,  pp.  3-6,  3  figs.  Waste- 
heat  utilization  in  spinning  and  weaving  plants  requiring  more  power  than  heat; 
power  and  heat  in  mixed  operations;  use  of  surplus  energy  where  more  heat 
than  power  is  required. 

THERMIT  WELDING 
Cast  Iron.     Welding  Cast  Iron  by  Means  of  the  Thermit  Process,  J.  H.  Deppeler. 
Am.  Welding  Soc— Jl.,  vol.  1 ,  no.  10,  Oct.  1922,  pp.  27-33,  6  figs.     What  thermit 
is;  general  directions  for  welding.     Particularly  adapted  to  welding  of  heavier 
parts. 

TIME  STUDY 

Calculations.  Avoiding  Mistakes  in  Time  Study  Results,  Eugene  J.  Benge.  Mana- 
gement Eng.,  vol.  4,  no.  3,  Mar.  192.3,  pp.  195-197,  1  fig.  Calculations  which 
reduce   errors  in   setting  standard   times. 

Motion  Study  and.  Time  and  Motion  Studv  Defined,  William  Baum.  Iron 
Trade  Rev.,  vol.  72,  no.  11,  Mar.  15,  1923,  pp.  810-812.  Misconception  of 
principles  outlined  by  Taylor  cause  of  much  antagonism;  it  is  claimed  that  near- 
ly all  plants  offer  opportunities  for  correct  application;  use  of  stop  watch. 

Rate  Setting  by.  Rate  Setting  by  Means  of  Elemental  Time  Study,  Floyd  M.  Avery. 
Indus.  Management  (NY.),  vol.  65,  no.  3,  Mar.  1923,  pp.  161-163,  4  figs. 
Taking  care  of  variable  elements  by  rate  curves. 

TRACTORS 
Military.     Cross-Country  Tractors,  G.  le  Q.  Martel.     Roy.  Engrs.  Jl.,  vol.  37,  no. 
1,  Mar.  1923,  pp.  115-122,  2  figs.     Discusses  conversion  of  brigade  of  artillery 
from  horse  to  tractor  transport. 

TRAIN  HEATING 
Electric-Heating  Cars.     A  15,000-Volt  Electric  Heating  Wagon.     Engineer,  vol. 
135,  no.  3504,  Feb.  1923,  pp.  208-209,  4  figs.     High-voltage  heating  car,  placed 
in  commission  on  Swiss  Federal  Rys.,  built  by  Brown,  Boveri  &  Co.,  Baden, 
and  Sulzer  Bros.,  Winterthur;  details  of  electric  boiler. 

TRANSFORMERS 
Temperature  Measurements.  Obtaining  an  Indication  of  Transformer  Tempe- 
ratures. J.  B.  Gibbs.  Power,  vol.  57,  no.  10,  Mar.  6,  1923,  pp.  371-372,  7 
figs.  Measurements  by  thermometers  placed  in  oil;  difference  in  temperature 
between  oil  and  windings;  use  of  heating  coils  for  determining  winding  temper- 
nature. 

TRANSPORTATION 
Railway.     The  Evolution  of  Canadian  Transportation,  J.  H.  Walsh.     New  England 
R  R.  Club,  Feb.  13,  1923,  pp.  246-257  and  (discussion)  pp.  257-261.     History 
of  development. 

TUBES 
Manufacture.     Manufacture  of  Solid  Drawn  Steel  Tubes,  J.   A.   Richards.     Inst. 
Mar.  Engrs— Trans.,  Feb.  1923,  pp.  445-462  and  (discussion)  462-468,  9  figs. 
Explanation    of    various    processes    employed. 

The  Manufacture  of  Iron  and  Steel  Tubes,  Ewald  Rober.  Eng.  Pro- 
gress, vol.  3,  no  11,  Nov.  1922,  pp.  250-251,  5  figs.  Methods  of  manufacturing 
welded  and  seamless  tubes;  working  range  and  diameters,  length  and  thickness. 

TUB1  \t; 

Nickel.  Manufacture  of  99  Per  Cent  Xiokel  Tubing,  F.  L.  Prentiss.  Iron  Age,  vol. 
Ill,  no  11,  Mar  15,  1923.  pp.  713-714,  1  figs  Commercially  successful  process- 
es for  imtli  seamless  and  welded  products  developed  by  American  Nickel  Corp. 

Welded  Stekl.  Making  Welded  steel  Tubing.  Machy.  (Lond.),  vol,  21.  no  513. 
Feb.  22,  1923.  pp  641-643,,  8  figs.  Rolling  tubing;  welding  by  electric  or 
oxy-acetylcne  process;  finishing  welded  seam. 

TURBO-ALTERNATORS 

Startino.  Starting  Turbo-Alternators  and  putting  Them  in  Service.  Guy  M  Man- 
kin.  Power,  vol  .57,  no  12.  Mar  20,  1923,  pp  Hi  146  Practice  in  large  cen- 
tral station;  1  ',  lir  required  tostart  30,000-KW.  unit  from  cold  standstill  and  get 
it  fully   loaded. 

TURBO-GENEH  \TOHS 

Coolino.     The   Cooling   of   Tur!>  tors,     \      I!     Smith       Gen,    Eleo.    Rev., 

vol.  26,  no  -'   i  ei,   1923,  pp  83-87,  6  figs      Beat  transfer  in  surface  air  coolers. 

Pbdistai.s.    The  Di«i(rn  of  sirufiur.il  Supports  (<>r  Turbo-Generators      Ajtn 

Civ  Proa,    vol     49.    no     2.    I  el,     1923,    pp.   274-27S.     Discussion   of 

paper  by  Edward  11   Cameron,  published  in  Jan    1923, 


VARNISHES 
Automobile.  Automobile  Finishing-Varnish,  L.  Valentine  Pulsifer.  Soc.  Auto- 
motive Engrs. — Jl.,  vol.  2,  no.  1,  Jan.  1923,  pp.  89-94.  Shop  and  service  quali- 
ties; elasticity;  rsistance  to  moisture  and  alkalis;  film  factor;  details  con- 
cerning tests  for  drying,  safety  of  working  non-volatile  content,  ash,  flash- 
point and  acid  number;  Kauri  reduction  test. 

VENTILATION 

Warm-Air  Heating  and.  Ventilation  and  Warm-Air  Heating,  G.  A.  Voorhees. 
Sheet  Metal  Woiker,  vol.  14,  no.  3,  Mar.  2,  1923,  pp.  81-82.  Relation  of 
temperature  to  ventilation. 

VIBRATION 

High-Speed  Machinery.  Vibration  in  Small  Direct  Connected  Units,  H.  M. 
Phillips.  Power,  vol.  57,  no.  11,  Mar.  13,  1923,  pp.  398-400,  2  figs.  Although 
usually  attributed  to  unbalance,  vibration,  in  author's  opinion,  is  more  frequent- 
ly due  to  misalignment  or  coupling  trouble,  which  can  be  corrected  by  compa- 
ratively simple  means. 

VOCATIONAL  EDUCATION 
A.S.M.E.  Committee  Report.  Means  for  Vocational  Training  for  the  Industries. 
Mech.  Eng.,  vol.  45,  no.  3,  Mar.  1923,  pp.  169-179.  Report  of  A.S.M.E.  Com- 
mittee on  Education  and  Training  for  Industries:  Extension  and  Correspon- 
dence Schools,  James  A.  Moyer.  Schools  for  Apprentices  and  Shop  Training 
R.  L.  Sackett.  Industrial  Education  as  Represented  in  Schools,  C.  R.  Ri- 
chards.    Discussion. 


w 
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U.S    BUREAU  OF  STANDARDS 
Pciucattons,  List  of.     Publications  of  the  Bureau  of  Standards      V.8     Pur    of 

Standards  -Circular,  no  21.  July  I,  1922.  182  pp  list  of  publication*  of 
scientific  and  technologic  papers,  circulars,  handbooks  and  miscellaneous 
publications,  including  alphabetical  index  of  topics. 

183 


WAGES 

Group  Bonus  System.  Group  Bonus  System  (Def  Gruppenakkord),  Egon  Broecker. 
Stahl  u.  Eisen,  vol.  42,  nos.  41  and  42,  Oct.  12  and  19,  1922,  pp.  1553-1559 
and  1584-1591.  Discusses  system  according  to  which  contract  for  a  job  is  let  to 
a  group  of  workers  for  a  given  sum  to  be  shared  by  the  workers.   Bibliography. 

Standardization  of  Systems.  Standardization  of  German  Wage-Payment  Systems 
(Vereinhcitlichung  der  deutschen  Lohntarife),  Paul  Schmerse.  Stahl  u. 
Eisen,  vol.  43,  nos.  5  and  6,  Feb.  1  and  8,  1923,  pp.  145-153  and  191-194,  5  figs. 
German  wage-payment  methods;  time  premium  payment;  new  piece-rate  pay- 
ment; percentage  wage  scale. 

WASTE  HEAT 

Utilization.  Connecting  Steam  Power  and  Heating  Plants  and  Coal  Saving  by  Uti- 
lization of  Waste  Steam  and  Intermediary  Steam  (Verbindung  von  Damp- 
kraft-  und  Heizanlagen  und  die  durch  Abdampf-  und  Zwischendampfver- 
wertung  erzielbare  Warme-  und  Kohlenersparnis),  M.  Hottinger.  Gesund- 
heits-Ingenieur,  vol.  46,  no.  3,  Jan.  20,  1923,  pp.  25-33,  23  figs.  Connecting 
condensing  machines  with  heating  plants;  waste-steam  machines,  t  vrbines, 
Ruths  steam  accumulators;  steam  consumption  by  the  various  machines. 

Waste  Heat  From  Steam  Hammers  (Abwarme  von  Danipfhammern), 
E.  Weidemann.  Archiv  fur  Warmewirtschaft,  vol.  4,  no.  1,  Jan.  1923,  pp. 
1-3,  3  figs.  Recovery  of  heat  for  heating  feedwater;  condensation  of  total  waste 
steam  and  return  to  boiler;  using  waste  heat  for  heating  buildings. 

Welding.  See  Electric  Welding,  Arc;  Electric  Welding,  Resistance;  Ozy-Acetylene 
Welding;    Thermit    Welding. 

WATER  MAINS 
Friction  Losses.     Abnormal  Friction  Losses  in  a  12-inch  Water  Main,  James  Purves. 
Eng.  Jl.  (Eng.  Inst.  Can.),  vol.  6,  no.  3,  Mar.  1923,  pp.  137-139.     Consider- 
ations in  design  of  water  supply  pipe  line;  specific  case  of  abnormal  friction 
losses;  effect  of  different  qualities  of  water  in  pipe  line. 

WATER  POWER 

Canada.  How  Water  Power  Development  in  Canada  Compares  with  Other  Indus- 
tries, J.  B.  Challies.  Contract  Rec.,  vol.  37,  no.  7,  Feb.  14,  1923,  pp.  156-158. 
Present  condition  of  water  power  industry  as  outlined  by  Dominion  Water 
Power  Branch  of  Dept.  of  Inter.;  more  money  invested  than  in  any  other  manu- 
facturing industry. 

WATER  SOFTENING 

Permutit.  Water  Softening  by  Means  of  Permutite  (II  raddolcimento  delle  acque 
industriali  per  mezzo  della  permutite),  D.  Marotta.  Giornale  di  Chimica 
Industrial  ed  Applicata,  vol.  5.  no.  1,  Jan.  1923,  pp.  10-12,  3  figs.  Describes 
a  battery  of  filters,  and  its  operation;  regenerating;  comparison  of  water  before 
and    after    treatment. 

WATER  SUPPLY 

Surface,  Canada.  Surface  Water  Supply  of  Canada  —  Arctic  and  Western  Hudson 
Hay  Drainage,  1919-20.  Can.  Dept.  Inter.,  Dominion  Water  Power  Branch, 
Water  Resources  Paper  Xn  31,  336  pp.,  2  figs,  on  supp.  plates.  Hydrometric 
data   of   Nelson,   Churchill,   Mackenzie,   Mississipi  rivers  and  other  drainage 

bas,ns-  WATER  TREATMENT 

Chlorivation.  Chlorination  Apparatus  and  Control,  G.  A.  H.  Burn  and  A.  E. 
Perry.  Contract  Rec,  vol.  37,  no.  9,  Feb.  28,  1923,  pp  196-199  Description 
of  apparatus  used  for  treatment  of  water  with  liquid  chlorine;  effective  means 
of  water  supply   sterilization. 

W  [RE    M  WTFACTURE 
Industrial  Museum,  Worckstkr.     Storv   of  Wire  in    Picture  and    Product,  John 
Nelson.    Iron  Age,  vol.  Ill,  no.  11,  Mar   15,  1923,  pp  figs,     Des- 
cribes Industrial   Museum  of   Am    Steel  and  Wire  Co.  at  Worcester,  Mass. 

WOOD 
Kiln  Drying.     Kiln  Drving  of  Lumber  F.  0.  Farey,  Tan    Ry    Club— Proo.,  vol. 
22,  no.    1.  .Ian     1923.  Dp    20-37  and   (discussion^   37-41,    1    1i»!       Studv  of  kiln; 
various  schedules  for  drying  lumber;  and  condition  which  should  be  obtained 
in    finished    product. 

WOODWORKING  MACHINES 
Design.     N'ew  Factors   Influencing   'lie    Design   ol   Woodworking   M  Sera 

Madsen      Mech    I  ng„  v., I    45,  no    3,   Mar    1923.  pp    180  I  Dis 

cusses  such  factors  as  adoption  of  high  speed  steel,  demands  of  greatei inomy, 

power  aie!  of   led]   I.e.,  |  invc, 

and  summarist  of  driving  and  fitting  cutter  fiends      Points  out 

savings  in  power  resulting  from  usi  or*.    Tables 

of   synchronous-motor    speeds     and     0  ■   available   lor   two   or  three 

freijuenlcies. 
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J.  C.  HOLDEN 

J.  N.  FINLAYSON 

J.  G.  SULLIVAN 

H.  Mel.  WEIR 

E.  A.  MARKHAM 

J.  R.  C.  MACREDIE 
G.  M.  WILLIAMS 
ALEX.  DAWSON 
GEO.  W.  CRAIG 
R.  S.  STOCKTON 
A.  W.  HADDOW 
J.  W.  SHIPLEY 

F.  C.  FIELD 
J.  A.  KELSO 


CLASSIFICATION  AND 
REMUNERATION 

A.  H.  HARKNESS,  Chairman 

E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 

J.  B.  CHALLIES 

F.  P.  SHEARWOOD 


STUDENTS'  ACTIVITIES 

GEORGE  R.  MacLEOD,  Chairman 
T.  R.  LOUDON 
R.  W.  DOWNIE 
A.  M.  REID 


CODE  OF  ETHICS 

FREDERICK  B.  BROWN,  Chairman 
F.  P.  SHEARWOOD 


BIOGRAPHIES 

PETER  GILLESPIE,  Chairman 

A.  B.  LAMBE 

WILLIS  CHIPMAN 

J.  S.  DENNIS 

W.  P.  ANDERSON 

C.  E.  W.  DODWELL 

M.  J.  BUTLER 

A.  R.  DECARY 

J.  G.  SULLIVAN 

H.  K.  WICKSTEED 


ENGINEERING  EDUCATION 

J.  B.  CHALLIES,  Chairman 
FRANK  D.  ADAMS 
C.  H.  MITCHELL 
A.  L.  CLARK 


LEONARD  MEDAL 

A.  STANSFIELD.  Chairman 
GEO.  D.  MACDOUGALL 
CHARLES  CAMSELL 
JOHN  F.  ROBERTSON 
J.  COLIN  KEMP 


PLUMMER  MEDAL 

A.  STANSFIELD,  Chairman 
GEO.  D.  MACDOUGALL 
CHARLES  CAMSELL 
JOHN  F.  ROBERTSON 
J.  COLIN  KEMP 


PUBLICITY 

C.  P.  EDWARDS,  Chairman 

PAST  PRESIDENTS'  FUND 

R.  A.  ROSS 

J.  M.  R.  FAIRBAIRN 

J.  G.  SULLIVAN 
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When  Your  Building  is  Protected 
by  This  20-Year  Bond— 


YOU  are  not  only  insured  against 
roof  repair  expense  but  safeguarded 
against  all  roof  troubles.  For  the  Surety 
Company  Bond  that  guarantees  the 
BarrettSpecification  Bonded  Roof  means 
much  more  than  appears  on  its  face. 

It  means  that  the  roof  was  laid  by  a 
roofing  contractor  who  has  earned  a 
reputation  for  skillful,  dependable  work. 
For  only  such  roofers  can  obtain  the 
Surety  Bond  Guarantee  for  the  owner. 

It  means  that  a  Barrett  Inspector  was 
present  on  the  job  to  see  that  the  high 
grade  pitch  and  felt  called  for  by  the 
Barrett  Specification  were  properly  ap- 
plied to  give  maximum  strength  and 
durability — present  to  make  the  famous 
cut  test  which  insures  that  all  details  of 
the  Specification  have  been  carried  out 
— present  to  see  that  the  heavy  top  coat 
of  Specification  Pitch  was  poured  and 
the  gravel  or  slag  surface  properly  im- 


bedded to  insure  as  high  a  degree  of  fire 
protection  as  any  roof  can  possibly 
provide. 

When  your  roof  is  built  by  a  reliable 
roofer,  and  is  laid  strictly  according 
to  The  Barrett  Specification,  you  are 
assured  of  freedom  from  roof  troubles 
even  far  beyond  the  bonded  period. 

Barrett  Specification  Bonded  Roofs 
cost  less  per  year  of  service  than  any 
other  kind  of  flat  roofs. 

There  are  two  types  of  Barrett  Specification  Bonded 
Roofs — Type  "AA,"  bonded  for  20  yeats,  and  Type 
"  \."  bonded  for  10  years.  Both  are  built  of  the  same 
high-grade  materials,  the  only  difference  being  in  the 
quantity  used. 

Copies  of  the  Barrett  Specification  sent  free  on  request. 


The 


MONTREAL 
WINNIPEG 


»"ft  Company 

LIMITED 

TORONTO  ST.  JOHN,  N.  B. 

VANCOUVER     II  M  [FAX,  N   S 


Ml  W|  '■ij.M.JfMi'tHiiwj.^'M^ 


!Mwtoni«»Hi*iiiiM«ni«iiiii  ii  ii     ■  ...,<.,.l.yM.»M^  ,  '      .   finiigytrirtij-TrYtir  i rr  -rmtwitrf  unfcWWimfiityMHiMrKiirilrf  murmur  rr'T-" 


Men  of  influence  consult  Journal  advertising. 
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Pulsometer  Engineering  Co.   Ltd. 

Reading,  England. 


Pulsometer  Turbine  Multi-Stage  Pump 
Centrifugal  Pumps  for  all  Services 

High  Efficiency 

Best  Workmanship 


BELLISS&  MORCOM  LTD. 

BIRMINGHAM,  ENGLAND. 

STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL  ENGINES 

CONDENSERS 

STEAM  TURBINES 


AGENTS 


LAURIE   8c   LAMB,  BOARD  OF  ™SLBU,LD,NO- 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works; 


Walkerville,  Ont. 


Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Speoial  Attention    Given  to  the  Design    and    Manufacture    of 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Blrks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Write  for  the  advertisers'  literature  mentioning  The  Journal 
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New  Keystone  Excavator  Model  4'23,  showing  Skimmer  Scoop  as  used  for  road  grading  and  shallow  excavation 

NEW  KEYSTONE  4'23 

Four  Excavators  in  One,  at  a 

moderate  made-in-Canada  price. 


The  new  Keystone  Excavator,  Model  4'23  brings  to 
the  contractor  a  modern  Excavator  which  combines 
the  functions  of  four  machines  in  one.  The  cost  is 
much  less  than  the  old-style,  heavy  steam  shovel. 
Over  60  Keystones  in  successful  use  in  Canada. 

By  the  simple  operation  of  changing  the  scoop — a 
matter  of  less  than  an  hour's  work — this  light  weight 
utility  steam  shovel  becomes  exactly  the  right 
machine  to  tackle  road-grading,  or  electric  trolley 
road  bed  work  with  its  Skimmer  Scoop;  ditching, 
cellar  digging  or  foundation  work,  with  its  powerful 
drop-bottom  Ditcher  Scoop;  work  in  gravel  pits,  or 
soft  material,  side-hill  excavation,  and  similar  work 


with  the  Dipper  Scoop;  loading  or  unloading  cars, 
shifting  sand  or  gravel,  deep  excavating  with  a 
powerful  Clam-Shell  Bucket.  It  is  very  serviceable 
for  back-filling  with  either  the  Skimmer  or  Ditcher 
Scoop. 

The  Keystone  Excavator  Model  4'23  is  equipped  with 
a  32  h.  p.  engine  which  gives  it  power  to  spare  It 
travels  to  the  job,  takes  a  firm  hold  with  hydraulic 
jacks,  and— DIGS!  It  cleans  up  from  300  to  500 
cubic  yards  per  day,  doing  the  work  of  a  small  army 
of  pick  and  shovel  men.  A  I'j  yard  dump  wagon 
can  be  loaded  in  1  minute. 


IF  14  TONS  OF  EOUIPMENT  WILL  DO  ALL  YOUR 
EXCAVATING     WORK,      WHY     BUY     30     TONS  ? 


Write    for    new    Illustrated    Folder   showing 
hOW    thn   Kf'\'<itnnf  tviffdif}  up  profits  fnx    you 


Engineering  &  Machine  Works  of  Canada,  Ltd. 


ST.    CATHARINES,   ONT. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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Field  and  Drafting  Equipment  =. 


Transits 
Levels 
Compasses 
Rods 
Tapes,  Etc. 


Papers 
Drawing 
Tracing 
Blue  Print 
Cross  Section 
Profile,  Etc. 


Watts  5"  C.  E.  De  Luxe 
Transit. 


BLUE    PRINTING    MACHINERY 
DRAWING  OFFICE  FURNITURE 

Your  inquiries  re  above  and  kindred  supplies, 
respectfully  solicited  by 

INSTRUMENTS  LIMITED 

43-45  Bank  St.,  OTTAWA,  ONT. 

branches 
Toronto      Quebec      Regina      Edmonton      Winnipeg 


Dominion  Bridge  Company,  Limited 


Montreal.  P.Q. 


Engineers,    Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS. 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES,  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    ••  DOMINION" 


BRANCH     WORKS: 


TORONTO,    Ont  , 


WINNIPEG,     Man.. 


OTTAWA,    Ont. 


SALES     OFFICES: 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


Ottawa.  Ont. 


Every  advertisementjs  a  message  to  you. 
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Everything  for  the  Contractor 

"INDUSTRIAL" 

Pile  Drivers  and  Cranes 


"JORDAN" 

Spreaders 

"MARION" 

Steam  Shovels 

"PLYMOUTH" 

Gas  Locomotives 

"RANSOME" 

Concrete  Mixers 


Branch: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG.  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.      NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Every  advertiser  is  worthy  of  your  support. 
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CAST    STEEL 
RUNNER 

Weight 
78,5001bs. 

STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


nrEIEL  rotUMMEIIIE! 


OMUTE 

MONTREAL 


Please  note 
that  our  Head 
Office   is    now 

307  Craig  St.  W. 
Montreal 


N 

Electric  and  Hand  Operated 


Dominion  Bridge  Company  Limited 

Head  Office  j» Works-.  Montreal        Branches>0ttawa, Toronto. Winnipeg 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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KENNEDY 

WATER  POWER  PLANT 
MACHINERY 


y^NNEOVj 


Equipment  for  all  water  power  plant  requirements 

HYDRAULIC  TURBINES,  STOPLOG  and  HEADGATE  WINCHES,  HOISTS,  etc. 

Large  supply  of  replacement  parts  always  in  stock. 
Special    machinery    built   to   engineers'    drawings    and    specifications. 


The  Wm.  Kennedy  &  Sons 

O w  C  M  SOUND  ONTARIO  «^  LIMITED 

District  Representatives: 

M.  B.  Saunders,  8  Silver  St.,  Cobalt; 

Phone  Cobalt  1S3 

H.  C.  Kennedy,    232  St.  James  St.,  Montreal; 

Phone   Main  394 
Maritime  Representative: 

C.  A.  Fowler,  Tramway  Building,   Halifax,  N.  S. 


Lake    Sand    and    Gravels 

We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 


Let  Us  Quote 


on 


Your  Requirements 


Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Atlantic  Coast. 

Our  equipment  is  the  most  up- 
to-date,  enabling  us  to  furnish 
materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 

National   Sand    &   Material   Company   Ltd. 

I).  DICK,  Jr.,  President 

Welland  Ontario 


Journal  advertisers  are  discriminating  adverb 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  [Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,  ETC.,   SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bld'g 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Grelg,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.  460  St.  James  St.,  Vancouver,  B.C. 

Montreal,  Que. 


Dart  Union  Pipe  Couplings  Stay  Tight 


Dart    Unions 

Make  a  joint  that  is 
proof  against  de- 
terioration. A  joint 
that  will  never  loosen 
up  and  leak. 

Their  permanent  ef- 
ficiency is  due  to  the 
non-corrosive  Bronze 
Face  and  Seat  and 
the  Heavy  Malleable 
Iron  Pipe  Ends  and 
Nut  which  will  not 
stretch  or  pull  apart 
under  heavy  pressure 
or  strain. 

They  ensure  a  Leak- 
Proof  Service  which 
leaves  no  loopholes 
for  complaints. 


Dart    Unions 

Pipe  lines  are  easily 
connected  up,  thus 
effecting  a  "first  cost" 
saving.  They  are 
there  to  stay  until 
deliberately  loosened 
with  a  wrench. 

The  Face  and  Seat 
being  ball -shaped 
permits  easy  and  per- 
fect connection  even 
if  pipes  are  out  of 
alignment. 

Dart  Unions  always 
satisfy.  Specify  Dart 
Union  pipe  coup- 
lings in  your  [next 
jobbers'  order. 


Manufactured  by1 


DART  UNION  COMPANY,  LTD.,  TORONTO 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Install  a  Jenkins  "Sterling" 
Valve   With  Confidence 

Wherever  a  valve  for  extra  heavy  service  is  required. 

Jenkins  "Sterling"  Regrinding  Valve,  (shown  at  right), 
is  guaranteed  for  300  lbs.  steam  pressures  and  for  water 
and  air  pressures  up  to  500  lbs. 

Made  in  sizes  34"  to  3"  inclusive. 

Unfailing  service  is  a  feature  of  this  and  every  other 
Jenkins  Valve  with  the  Diamond  Trade  Mark. 

WRITE  FOR  FREE   CATALOG   No.    9. 

JENKINS    BROS.    LIMITED 

Head  Office  and  Factory  103  St.  Remi  St.,  Montreal 

Sales  Office:    Toronto,    Vancouver 

European  Branch:   6  Great  Queen  St.,  Kingsway,  London,  W.C  2.  Eng. 

Factories:    MONTREAL        BRIDGEPORT        ELIZABETH 


Always  marked  with  the  "Diamond" 

enjansValves 

f  SINCE  1864 


Correct  Design  Assures  Superior  Service 


Our  extensive  experience  in  the 
manufacture  of  superheaters 
has  indicated  the  necessity  of 
certain  features  of  design, 
construction,  and  operation. 
All  these  are  embodied  in  the 
ELESCO  Superheater.  Here  are 
a  few  of  its  advantages: 

1.  Safety  in  Operation. 

2.  Accessibility  for  inspection, 
repairs  and  cleaning. 

3.  Protection  against  overheat- 
ing, insuring  maximum  life. 

4.  Maximum  superheating  effi- 
ciency. 

5.  Improved  efficiency  of 
combined  boiler  and  super- 
heater. 

6.  Adaptation  to  different  types 
of  boilers. 

The  first  cost  of  ELESCO  Super- 
heaters is  moderate — returns  are 
high.  Without  superheat  your 
production  cost  is  too  hi&h. 

Write    for   OT- Service   Bulletins 
DO  IT  NOW 


The  Superheater  Company,  Limited 

Transportation  Bldft.  Montreal. 

Works    at    Sherbrooke,    Oue. 


Made  in  Canada 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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Send 
50c. 

(stamps) 

for  your  Copy  of 

HAMILTON'S 
GEAR    BOOK 


Second  Edition 
Just  off  the  Press 


An  Engineering  Data  Book 

on  all  kinds  of  Cut  Gear  Work 

for  Gear  Users 


and  write  us  re  your 
gear  requirements.  We 
make  Cut  Gears  of  every 
type  for  all  kinds  of 
service 


Hamilton  Gear 
&  Machine  Co. 


76  Van  Home  St. 


Toronto 


Use  EXACTLY 
the  Right  Brush 
for  each  Generator 
and  Motor 


SPECIALISTS  are  waiting  to 
^  help  you  with  your  brush 
problems.  With  the  assistance 
of  Columbia  Data  Sheet  Service 
you  are  sure  of  securing  the  cor- 
rect Columbia  Pyramid  Brushes 
for  each  machine.  The  Brushes 
selected  are  guaranteed  to  be 
exactly  right. 

Columbia  Data  Sheet  Service 
brings  you  nation-wide  experi- 
ence —  experience  far  greater 
than  that  of  any  individual  or 
of  several  individuals. 

Be  sure  you  are  using  the  cor- 
rect brushes.  Avail  yourself  of 
Columbia  Data  Sheet  Service. 
It  is  free  for  the  asking — whether 
you  have  one  machine  or  a 
thousand. 


CANADIAN  NATIONAL  CARBON  CO. 
LIMITED 


TORONTO 


CANADA 


N 


Look  for  this  Mark 
on  your  Brushes 


MCI 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Records  Made  at  Toronto  By  De  Laval  Pumps 

The  De  Laval  Steam  or  Electric  Driven  Centrifugal  Pump  is  the 
most  economical  means  for  handling  water.  Ask  for  book  W-103. 

De  Laval 

Steam   Turbine  Company 


THE  John  Street  Pumping  Station  at  Toronto  contains  three 
De  Laval  Geared  Turbine  Driven  Centrifugal  Pumps 
having  a  capacity  of  24,000,000  Imperial  gal.  each  against 
250  ft.  head.  The  first  unit,  installed  was  designed  for  a  capacity 
of  15,000,000  Imperial  gal.  per  day  but  provision  was  made  for 
changing  the  capacity  later  to  24,000,000  Imperial  gal.  per  day. 
This  first  unit,  when  tested  by  Prof.  R.  W.  Angus  in  the  year  1914, 
set  the  high  record  of  130,449,000  ft.  lb.  per  1,000  lbs.  of  steam 
when  pumping  at  a  capacity  of  15,000,000  gal.  per  day,  which  duty 
had  never  before  been  reached  by  a  steam  turbine  driven  pump. 
One  of  the  24,000,000  gal.  pumping  units  when  tested  by  Prof. 
Angus  in  1917,  however,  put  the  record  up  to  153,920,000  ft.  lb. 
per  1,000  lb.  of  steam,  which  has  only  lately  been  surpassed  by 
De  Laval  units  of  somewhat  larger  capacity  and  power.  Effici- 
encies of  over  87%  were  obtained  at  the  official  tests  made  by 
Prof.  Angus  of  four  20,000,000  Imperial  gal.  per  day  motor  driven 
De  Laval  pumps  for  250  ft.  head,  recently  installed  at  Toronto. 


TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,   Toronto 

THE  E.  LAURIE  COMPANY 
243  Bleury  St.,  Montreal,  Que. 


261 


Two  11  In.  x  24  f(.  Pressure  Tankt 

E.    LEONARD   &   SONS,    LIMITED 

Head  Office  and  Works:  London,  (Canada. 
Branchei  from  Coast  t<>  Com) 

ESTABLISHED    1834 


Valuable  suggestions  appear  in  the  advertising  pages. 
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Concrete 
Roads  Bring 
the  Tourist 
to  Canada 

Primitive  forest  grandeur,  su- 
perb hunting  and  fishing,  out-of- 
doors  revels,  sumptuous  hotels  and 
an  abundance  of  historic  charm 
attract  thousands  of  tourists  to 
Canada  every  year. 

In  St.  Johns,  New  Brunswick, 
5,000  automobiles  were  registered 
from  foreign  points  last  summer. 
The  influx  of  visitors  will  be  even 
greater  this  season. 

"Agriculture  and  Industry  in 
Canada,"  published  by  the  Cana- 
dian Pacific  Railway,  says: 

"One  of  the  biggest  factors  in 
encouraging  travel  from  across  the 
border  has  been  the  construction 
of  and  systematic  maintenance  of 
good  highways  and  roads." 

When  Concrete  is  used,  the  interests 
of  both  tourists  and  the  communities 
alike  are  being  served.  Concrete  roads 
provide  safety  and  comfort  and  they 
withstand  long  years  of  service.  Experi- 
ence shows  that  Concrete  is  the  most 
economical  road  material  because  of  its 
small  upkeep  cost. 

Communities  building  Concrete 
roads  will  benefit  not  only  from  in- 
creased tourist  trade,  but  from  a  large 
saving  in  taxes  during  years  to  come. 


PORTLAND  CEMENT  ASSOCIATION 

111  West  Washington  Street 
CHICAGO,  ILL. 

cA  National  Organization 
to  Improve  and  Extend  the  Uses  of  Concrete 


Atlanta 

Boston 

Chicago 

Dallas 

Denver 

Des  Moines 

Detroit 


Helena 
Indianapolis 
Kansas  City 
Los  Angeles 
Milwaukee 
Minneapolis 


New  Orlcan9 
New  York 
Parkcrsburg 
Philadelphia 
Pittsburgh 
Portland,  Oreg 


Salt  Lake  City 
San  Francisco 
Seattle 
St.  I  .ouis 
Vancouver,  B.  C. 
Washington,  D.  C. 


City  of  Quebec 


Province  of  Quebec 


Population 110,500 

Total  value  of  assessable 

property $120,540,965 

Building  permits  issued,  1921..      3,693,397 

Bank  clearings,  1921 302,237,674 

Port  Statistics,  Imports  1921 . . .    26,663,862 
Exports,  1921...     28,799,768 
"Duty  collected,  1921.      4,772,693 
Number  of  Industries  and  Work- 
shops   835 

Number  of  Industrial  Employees  18,000 

Value  of  Production  in  1919 33,126,504 

QUEBEC — has  plenty  of  electrical  power 
at  reasonable  rates. 

QUEBEC — means  good  steady  labour. 

QUEBEC — offers  exceptional  opportuni- 
ties for  new  industries  with 
nine  railways  entering  the 
City  and  six  miles  of  deep 
water  front. 

QUEBEC  PROVINCE— offers  over  2700 
miles  of  unsurpassed  motor 
roads  radiating  to  Quebec  City. 

Manufacturers   desiring   any  information 
as  to  sites  and  advantages. 

Please  apply  to 

THE  INDUSTRIAL  COMMISSIONER, 

BOARD   OF  TRADE. 

39  St.   Paul   St. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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PEDLARS 


"PERFECT" 
EXPANDED  METAL 


THE  use  of  Metal  Lath  is  a  real  economy.  It 
requires  less  labor  to  put  on  and  less  plaster 
to  finish.  The  bond  between  the  metal 
mesh  and  the  plaster  is  permanent.  It  makes  a 
wall  that  is  an  effective  fire-stop — a  wall  that  will 
not  crack  and  that  is  vermin-proof.  Architects 
working  on  the  better  class  of  buildings  are  more 
and  more  anxious  to  specify  Metal  Lath  for  all 
plastered  walls. 

We   also   manufacture   Steelcrete,    Metal    Floor   Tile,    Metal 
Roofing  and  Siding,  Rib  Fabric,  Metal  Culverts,  etc. 

Write  for  Lath  Booklet  "E.  I." 

OQ  PEDLAR  PEOPLL&^r 

EK-rfi  RLISHBO      1861 

26  Nazareth  St.,  Montreal,  Que, 

Executive  Offices:    Oshawa,  Ont. 

Factories:    Oshawa,  Ont.  and  Montreal,  Que. 

Branches:  Quebec,  Ottawa,  Toronto,  Hamilton,  Winnipeg, 

Calgary,    Vancouver. 


EVERYTHING    IN    SHEET    METAL 


I.    P.    Morris    Hydraulic    Turbines 

Dominion  Engineering  Works,  Limited 

MONTREAL,  CANADA 


41,000  H.  P.  1.  P.  MORRIS  TURRI 

For  ShawiniRan  Water  mid  Power  Co. 

Built  by 

DOMINION   ENGINEERING  WORKS,   LIMITED 

McntrW.    Canada 


Canadian    Builder  ,   of    I.    P.    Morris    Hydraulic    Turbines,    P.  I  ton 

Water  Wh-els  and  Turbines  and  High  Speed  Pumps, 

I  arner-Johnson    Hydraulic   Valves. 


B:iy  your  equipment  from  Journal  advertisers. 
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Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Linesbaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  regd 


CANADIAN  AGENTS 


St.   Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.  14 


J.  G.  Allan,  President 

James  A.  Thomson,  Vice-President 

*  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO.  Limited 

Flexible  and  Flange  Pipe 
and  Special  Castings 

Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 

W^k ft ^^WT^  f\7^ im   \J  L  \^L  J^p^J 

$  Inches  to  69  Inches  diameter. 

for  Water,  Gas  and  Culvert 

HAMILTON,    ONT. 

Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24   Adelaide  Street,  East         :  :  :  Toronto,  Ont. 

QUEBEC  &  EASTERN  ONTARIO  REPRESENTATIVE: 
E.  W.  Playford,        -        358  Beaver  Hall  Sq.,  Montreal,  P.  Q. 

"I.-T  -E."  CIRCUIT  BREAKERS  AND  U-RE-LITES. 

"SUNDH"  ELECTRIC  CONTROLLING  DEVICES  A.  C.  or  D.  C. 

"S    &  C."  FUSES,  HI-TENSION  AIR  BREAK  EQUIPMENT,  LIGHTNING  ARRESTERS,  ETC. 

"ACME"    MAGNET   WIRE  AND   VARNISHED   INSULATIONS. 

"FEDERAL"  electrical  porcelain 

"Let  us  send  you  particulars  of  the  lines  you  are  interested  in." 


Hydraulic  Turbines 

-OF— 
CANADIAN  DESIGN  AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC   TURBINES  ENSURE  A 
SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Remember  The  Journal  when  buying  apparatus. 
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R.      R.      Power,      Royal      Bank      Chambers, 

Halifax.  N.S. 
Candy  &  Allison,  St.  John,  N.B. 
W.  J.  Banks,   103   St.  John   Street,   Quebec. 


MacFarlane  -  Doug-las   Co.,   Ltd.,    250    Slater 

Street,  Ottawa. 
R.  Y.  Kilvert  &  Co.,  402  Builders'  Exchange, 

Winnipeg. 


A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Saskatoon. 
Germans,    Limited,  Edmonton,   Calgary  and 

Vancouver. 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder   and   Special   Rail    Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST  IRON  PIPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and   Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


The  advertiser  is  ready  to  give  full  information. 
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DO  AWAY  WITH  CINDERS 

The  Sturtevant  Cindervane 
Fan  minimizes  waste  by 
removing  cinders  before 
they  come  in  contact  with 
your  product.  This  saving 
alone  justifies  its  installa- 
tion. 

For  other  economies  ask  for 
Folder  610. 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL         GALT         TORONTO 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines; 

I.— Duration  of  the  lease,  from  25  to  50  years,  according  lo 
the  Importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3. — An  additional  yearly  charge  of  50c  per  HP  developed. 

4. — The  above  charge  (Art.  3)  is  subject  to  revision,  every  10 
years. 

5. — A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6. — The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  Installation 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


ARCHITECTS  "AND  CONTRACTORS  WYE  LEVEL 
SURVEYING  INSTRUMENTS  AND  MATERIALS 
OF  ALL  KINDS  IN  STOCK. 


WE  ARE  SPECIALLY  EQUIPPED   TO 
MAKE  ACCURATE  AND  PROMPT 

REPAIRS 

TO  ALL  TYPES  OF  SURVEYING 
INSTRUMENTS 


WRITE  FOR  NEW  ILLUSTRATED  CATALOGUE 

The  J.  Frank  Raw  Company 

LIMITED 
56  Adelaide  St.  East 

TORONTO        -        ONTARIO 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vies  Pre*.  &  Gsn'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  testa  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


Chick  Contracting  Co. 

LIMITED 

Paving,   Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards; 

951   MCDOUGALL   ST. 
WINDSOR,         -        ONTARIO 


When  buying  consult  first  Journal  advertisers. 
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MacKinnon  Steel  Co. 


LIMITED 


SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valve9,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  -  STEEL  =  SERVICE 


STEEL  BUILDINGS  6c  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,   SHAPES  8c  BARS 

Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


CANADA 

Wants  your 
Business  ~ 

HERE  are  a  few  of  the  advantages  Hull 
has  to  offer  you — 
Hydro  Power  as  low  as  $12.00  per  h.p.   per 
annum. 

Low  fixed  land  assessment  for  15  years. 
Low  tax  rates. 

Tax  exemption  for  15  years  on  improve- 
ments. 

Cheap  factory  sites. 

Unrivalled  shipping  facilities  by  rail  and 
water. 

Situated  mid-way  between  Quebec  and 
Windsor  or  Detroit,  Hull  is  the  hub  of  the 
most  populous  district  of  Canada. 

"Bring  your  Industry  to  Hull" 

For  fuller  particulars  apply  to 

EUGENE  ST-JEAN 

Industrial  Commissioner 

HULL   -    CANADA 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and     WORK: 


Ontario  St.  East 

DARLING  «"<<  DAVIDSON 


MONTREAL 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN     STREET    EAST 


TORONTO 


CANADA 


Mention  The  Journal  when  dealing  with  advertisers. 
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Cj)ou  MUST 

have  water 


r*^/ 


IMMEDIATELY  when  fire  breaks 
out  in  your  factory,  store  or  office 
building,  or  your  town,  water  stored 
in  Des  Moines  Standard  Elevated 
Steel  Tanks  is  always  ready  for 
instant  use. 

Don't  depend  on  pumps  or  un- 
certain city  pressure  for  your 
protection. 

—  Make  sure,  Now  — 

Write  to  our  nearest  office  for  Catalog  No.  65 

Buy  in  Canada 
Write  to  Dept.  65 

Canadian  Des  Moines  Steel 
Co.,  Ltd. 

268  Inshes  Ave.,  Chatham,  Ont. 
72  St.  James  Street, 

Montreal,  Que. 


CAN&DIAN 


E.  G.  M.  Cape  &  Company 

Engineers   and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vicker8,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke. 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque.  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all   classes  of  Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDQ.  PHILIPS  SQUARE 

MONTREAL 


BALL  BEARINGS  OF  FINE  QUALITY 
uRudge-Whitworth,, 

MADE    IN    ENGLAND 


Bearings  for 

ENGINEERING    SERVICE. 

Single  Row  Radial. 

Double  Row  Radial. 
Self  Aligning  Plumber  Blocks. 

Self  Aligning  Shaft  Hangers. 
Thrust  Bearings. 

Steel  Balls. 


Stocks  Carried  in  Montreal 


Canadian  Representatives: 

Openshaw  &  Bennet  Ltd. 

416  Phillips  Place    —    Montreal. 


THE 

MARCONI  WIRELESS 

Telegraph  Co.  of  Canada  Limited 

TRANS- ATLANTIC    and 
Shore    to     Ship    Tel- 
egraphs. 

CONTRACTORS  for  the 
Supply,  Erection,  and 
Operation  of  Wireless  App- 
aratus for  Marine,  Direction- 
Finding,  Forestry,  Railroad, 
Aircraft,  Mining  Camp  and 
Broadcasting  Requirements. 

MANUFACTURERS    of 
Quality    Broadcast 
Receivers. 

Descriptive  literature  upon  request 

MONTREAL 

Vancouver  St.  Johns,  nfld. 

Toronto  Halifax 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Are  you  paying  Power  Penalties? 
Are  your   Generators  Overloaded? 
Are  your  Motor  Circuits   Overloaded? 

POWER  FACTOR 

IMPROVEMENT  WITH 

Helsby  Static  Condensers 

WILL  REMEDY  ALL  THESE  DEFECTS 

ASK  FOR  INFORMATION 

GRISWOLD  &  COMPANY 

285  BEAVER   HALL  HILL,  MONTREAL 


3tagtttute  Pabge 


Member's  gold  badge  .  .  .  $3.75 
Associate  Member's    silver 

badge $2.25 

Junior  and  Student's 

bronze  badge $1.50 


Apply  to  Secretary. 

17S  Mansfield  St.. 
MONTREAL. 


$2,000,000   BUILDING 

of  the 

CANADA 

CEMENT  CO.,  LTD. 

MONTREAL 


|     lllllll     ■ 
I    BIBIIIf     1 

Ll    I  1  I  b  a  £  I! 

ii  iiim  i 


Heated  by  Dunham 
Vacuum   System 


Architects: 
Barrett  &  Blackader 

Contractors: 

Fuller  Construction 

Co. 

Heating: 

W.  G.  Edge,  Ltd. 

Over  600  Dunham   Traps   Used 

Radiator  Traps  are  one  of  the  most  important 
factors  in  any  heating  system.  These  Dunham 
Traps  are  automatic,  noiseless,  unfailing  in 
service — insuring  100%  radiator  efficiency. 
There  is  a  Dunham  Heating  System  most 
suitable  for  the  building  you  are  now  planning. 

May  we  consult  with  you  about  it  ? 

C.  A.  DUNHAM,  CO.,  LTD. 

TORONTO,  ONTARIO 

HALIFAX,       VANCOUVER,       WINNIPEG.       OTTAWA, 
MONTREAL,     CALGARY, 
LONDON,   Eng.:    18  St.  Thomas  St.,  S.E.I. 


Waterous  Steam  Rollers 


BrLJi 

Ml 

Witt    J"-"''  V^r. 

Proved  by  Years  of  Use 

The  successful  contractor  understands  the 
advantage  and  economy  of  buying  strictly  first 
class  machinery.  It  is  noticeable  that  the 
best  known  road  builders  in  Canada  have  used 
Waterous  Steam  Rollers  for  many  years  and 
continue  to  re-order  from  us  as  often  as  they 
increase  their  equipment. 

As  a  result  more  than  200  Waterous  Rollers  arc 
in  use  to-day. 

Your  safeguard  in  buying  a  Waterous  Roller 
is  i lie  reputation  these  machines  have  earned. 

Ask  any  experienced  contractor  about  the 
Waterous  Steam  Roller  and  learn  something 
about  its  inoncy  saving  possibilities. 


It  is  the  Roller  for  Canadian 
Road  Work 


The  Waterous  Engine  Works  Co.,  Ltd.,  Brantford,  Canada 


Don' l  fail  to  mention  The  Journal  when  writing  advi  rtisers. 
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On   Sale   Everywhere 

Send  for  Catalogue 


UFKIN  TAPES 


MADE    IN    CANADA 


PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

7VE /i/FK/N ftULE  f?Q.  ofQaNADA,LtD. 
W/jvDso/toJvr. 


CANADA  IRON  FOUNDRIES,  LIMITED 


cast  iron  wmm 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 

Structural  Steel 

Boilers  and  Steel  Plate  Work 

Iron  and  Steel  Forgings 

Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


EDDYS 

THE    LONGEST-LIVED 
FIRE-PAIL 

Built  of  chemically  treated  wood  fibre 
that  will  endure,  EDDY'S  is  the  safest 
and  surest  emergency  pail. 


NO  METAL  TO  CORRODE 
NO  WOOD  TO  DRY  OUT 
NO  HOOPS  TO  SLIP 
NO  JOINTS  TO  LEAK 


EDDY'S   FAMOUS 
INDURATED    FIBREWARE 

Used  in  man^  leading   factories 

The  E.  B.  Eddy  Co.,  Limited 

HULL,    QUEBEC 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


ACIDS         GLAUBER'S  SALT         SULPHATE  OF  ALUMINA 
CAUSTIC  SODA  LIQUID  CHLORINE         CHLORIDE  OF  LIME 


MONTREAL 

Capelton,  Que. 


Works: 

Sulphide,  Ont. 


TORONTO 

Barnet,  B.C. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tents  of  all  Materials  Including  Steel.  Brass,  Goal,  Oils. 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical   Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Larf  cit  and  Beit  Equipped  Commercial  Laboratories  In  Canada" 

ESTABLISHED  37  YEARS 


Canadian   Tie  and  Lumber  Co, 


LIMITED 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


FAIRBANKS-MORSE 

Ball -Bearing 
Motors. 


Sure   Savings 

from 

Ball  -  bearing    Motors. 

The  FAIRBANKS-MORSE  Ball  Bearing  Motor 
not  only  cuts  down  the  actual  amount  of  Power 
used,  but  it  will  also  outlast  any  Sleeve-type 
Bearing  Motor.  This  has  been  proved  conclu- 
sively. 

Further  than  that,  the  fact  that  this  extraordin- 
ary Motor  only  needs  lubrication  once  a  year, 
and  thus  cuts  maintenance  charges  to  a  minimum . 
is  a  pertinent  reason  for  standardizing  its  use  in 
your  plant. 

Definite  explanations  of  these  unique  savings  are 
contained  in  our  booklets.  Ask  our  nearest 
Branch  for  them. 

The  Canadian 
Fairbanks-Morse   Co.   Limited 

Montreal  Toronto  St.  John  Winnipeg 

Quebec  Ottawa  Windsor  Vancouver 

Calgary  Reglna  Victoria 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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PROFESSIONAL   CARDS 


Douglas  Bkemner.  C.E  .  A.  M.E.I. C. 
J   H.  Norris,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLban,  M.Sc,  Ph.D 
V.  C    Modlton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designer*  and  Erectors  of  Construction   Work 
in  all  Branches. 

Tel. Dp  3539  65  McGUl  College  Ave., Montreal 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 
Power,     Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical   and 

Electrical   Engineer 


625  Corlstlne  Building 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial.  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

DRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

305  Collins  St.,    Melbourne.   Australia 


R.    BlCKERDIKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 

Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  ANO  SUPERVISING   ENGINEER 

Reports,  Estimates,  Valuation,  Power  Develop 

merit  and  Transmission,  Industrial  Plants, 

Illumination.    Heating,     Ventilating. 

Room  614  New  Birks  Building, 

MONTREAL.  Que. 

PHONE    UP  2183  P.O.    BOX    S064 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 


Toronto  Office: 
100  JARVIS  STREET. 

Montreal  Office: 
405-406   SIIAUGHNKSSY    BUILDING. 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineers 
Surveyors  and  An  hilc<  is. 
Bridges,  Structures  flt  Rein  forced  Concratt 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  Buildings  and  Schools. 
45  Jarvls  Street,  I  nlon  Bank  Bldg., 

Toronto,  Ont.  Dunnville,  Ont. 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


Gbo.  K.  McDougall,  B.Sc,  M.E.I.C. 

E.  Raymond  Pease,  B.A.,  B.Sc,  A.M.E.I.C. 

Ferdinand  J.  Friedman,  B.Sc,  A.M.E.I.C. 

McDougall,  Pease  &   Friedman 

CONSULTING    ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing,  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,   Sewerage   and    Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and   Power 
Plants        Reports,    Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone. 
UPTOWN  78* 


PATENTS,  TRADE  MARKS, 

SEARCHES.    VALIDITY    REPORTS.    LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      RES'D  U.  S.   PAT.  ATTY. 

DONALD    H.    MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION    COMPANY 

Engineers  and  Chemists, 
320  Lagauchettere  St.  W.,       Montreal,  Que 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches:  Toronto  and  Winnipeg. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES. 

DRAUGHTING,  ETC. 


HENRY    R.    LORDLY 

C.E.M.C.E    F.S.E.,  M.E.I.C  M.  Am. Boo  C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction,    Dams,    Water 

Power.  Harbor  Work,  Foundations  in  Clay, 

Quicksand  and  Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.O. 

Cable  Address  "Claypile",  Montreal 


H     M     HUGHSON.    M.C  S  F  E. 

HON.  GERALD  V    WHITE  PHONE  OUEEN    152 

J     W     HUGHSON.    ME.  AM  E  I  C. 

W.  C.  HUGHSON  and  SONS,  Limited 

InVMtigatiflfJ     Enq  moors 

timber  experts 

HOPE  CHAMBERS  OTTAWA 


WalterJ    Fbancis.CE.  F.  B.  Brown,  M  So. 

M.E.I.C  M.E.I.C. 

M.Am.Soc.C.E..  Mem.Am.8oc  M.E 

MInbtC.E.  Mem.A.I.E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Walfran,  Montpeal."  W.O.Code 

Long  Distance  Telephone:  Main  5643 


J.    A.    BURNETT, 

M.E.I.C,     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGUl  Street, 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSFIELD 
&    COMPANY 

CONSULTING  ENGINEERS 

2   PLACE   D'ARMES.       MONTREAL 
De  Gaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building. 
50  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering 


M.E.I.C.  Tel.  Plateau  3860 

Mem.  Am.  Soo.  M    E. 

F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization     of     Waste     Heat    and     Steam, 

Heating  and  Ventilating,  etc. 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitors 

The  old  established  firm 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.        Booklet  free. 


President:     J.  G.  G.  Kerbt 

Associates:    A.  L.   Memos,  H.  R.  McCltmont 

KERRY  &CHACE,  Limited 

ENGINEERS 

Hydro-Electrio  A  Steam  Power  Developments 

Steam   A  Electric  Railways 
Pulp  A  Paper  Mills  Industrial  Engineering 

Confederation  Life  Bldo.       TORONTO 


Journal  advertisements  are  a  business  call  at  your  office. 
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YOU  CAN  DEPEND  UPON 

SUPERIOR  GRAPHITE  PAINT 

THERE  is  one  definite  reason  why  you  can  safely  pin  your  faith  on  SUPERIOR 
GRAPHITE  PAINT— it  has  made  good  in  service. 

It  is  an  every  day  occurrence  that  buildings,  like  the  one  shown  above  are 
specified  to  be  painted  with  SUPERIOR  GRAPHITE  PAINT. 

SUPERIOR  GRAPHITE  PAINT  -through  service  records  over  a  long  period  of 
years  has  won  the  recognized  position  of  leader  in  the  field  of  metal  protective 
paints.    It  is  the  standard  by  which  quality  in  metal  protective  paints  is  judged. 

Specify  SUPERIOR  GRAPHITE  PAINT  for  your  work— for  the  protection  of 
structural  steel  in  bridges  and  buildings— for  metal  roofs,  tankage,  piping- 
all  metal  surfaces.  Its  use  is  definite  assurance  of  long  service  and  positive 
protection.     Color  cards  and  complete  painting  recommendations  on  request. 

DOMINION    PAINT    WORKS    LIMITED 

WALKERVILLE,    CANADA 


Montreal      Quebec 

Winnipeg      Halifax 

Toronto        Calgary 

EJ  COOD \3 

St.  John         Reglna 

Edmonton 

fc  I  I1  A  1  NTH 

Vancouver 

SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DECRACO  line  of  dependable  paints. 
Sold   through    branch    offices    with   warehouse  stocks  in  all  principal  cities 


DEGRACO 

Ja\a^    All  Colors  for  lL.   All  Purposes 


PAINTS 
VARNISHES 

Purposes       ENAMELS 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 


The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
Including  15",  all  standard 
sections  of  ANGLES  from 
6"x6"  down  to  l\i'\  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  In 

Hot  Rolled  Bars 

or  Billets. 


WE  ALSO  FURNISH 


Slabs, 


Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 


Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES  I 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

♦♦ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

♦+ 

Angle  Bars,    100%  Joints, 

Continuous  Standard   Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,       Malleable, 

♦♦ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES ; 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
Nova  Scotia;  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 

When  purchasing  equipment  consider  Tkt  Journal  adtertiser. 


Top — Passing  through  Ancaster. 
Left— Near  Radial  Station  13. 
Right— At  Du&'s  Corners. 


Asphalt 

J  PRODUCTS 


Pavint  Asphalts 

Asphalt  Binders 

Liquid  Asphalts 

Asphalt  Cold  Patch 


On[the  Brant  Highway 

One* of  the  chief  links  in  the  Ontario  Provincial  High- 
way System  to  be  completed  last  year,  was  that  section 
of  the  Brant  Highway  from  the  foot  of  Ancaster 
mountain  westward  through  the  village  of  Ancaster 
to  the    Brant    line — and    here    again    Asphalt    was    laid. 

The  type  of  construction  was  3"  Hot-Mix  Asphalt,  (lW 
Asphalt  Binder  and  lW  Sheet  Asphalt)  over  a  crushed 
stone  base.  The  Asphalt  driveway  is  20'  wide  with 
loose  stone  shoulders.  The  Provincial  Contracting 
Company,  Limited,  carried  out  the  contract  under  the 
supervision  of  Deputy  Minister  W.  A.  McLean  and  Chief 
Engineer  G.  Hogarth  of  the  Department  of  Public 
Highways,  and  completed  the  work  in  a  very  capable 
manner  and  in  schedule  time.  It  was  our  pleasure  to 
co-operate  with  our  usual  prompt  deliveries  of  Imperial 
Asphalt. 

What  with  the  excellent  workmanship  and  the  type  of 
pavement  chosen,  the  Brant  Highway,  one  of  the  chief 
outlets  of  the  City  of  Hamilton,  is  now  well  equipped 
to  serve  that  important  area  and  to  carry  the  large 
increase  in  both  local  and  through  traffic  that  will 
surely  develop. 


Toronto 


ROAD      ENGINEERING      DEPARTMENT 

Imperial  Oil  Limited 


Canada 
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Here's  Real  News 

The   Hydro   Electric   Power   Commissioners    of   Ontario    have 
appointed  a  Sales  Syndicate  to  advantageously 

liquidate  all  the 

Equipment  and  Supplies 

which  can  be  released  from  the 

Queenston-Chippawa  Development 


The  majority  of  this  Equipment — recently  released — was 
purchased  new  and  used  only  on  the  above  undertaking. 
This  is  a  splendid  opportunity  to  secure  really  high  grade, 
modern  Machinery-Accessories  and  Supplies  at  prices  that 
are  right. 

Our  amended  Stock  List  is  now  being  prepared  and  we  will 
be  very  glad  to  forward  your  copy,  upon  request.  Time 
spent  consulting  this  list  will  be  time  well  spent.  Someone 
will  profit  handsomely  as  those  who  purchase  any  of  this 
"special  offering"  which  is  available  are  going  to  make  one 
of  the  best  purchases  in  their  career. 


We  give  below  a  general  idea  of  what  class  of  equipment  is  available. 

Steam  and  Electric  Shovels — Steam  and  Electric  Locomotives  —  Air 
Dump  Cars  —  Air  Compressors  —  Channellers  —  Conveyors  —  Drills  — 
Motors  —  Concrete  Mixers  —  Concrete  Cars  and  Auxiliary  Equipment  — 
Electric  and  Steam  Hoists.  In  fact  —  almost  everything  you  might 
require. 

Inspection  can  be  made  at  Our  Representatives 

Niagara  Falls    -    Ontario  will  give  every  service 

Put  your  name  on  our  mailing  list  at  once  for  complete  "Sales  Inventory" 

fiydro  Salvage  Syndicate 

P.O.  Box  109        Niagara  Falls,  Ont. 

Operated  by 

Canadian  Equipment  Co.  Limited  and  F.  H.  Hopkins  &  Co.,  Limited 

Montreal  Toronto  and  Montreal 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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P.  &  W.  Die  Stock  Dies 

For  Clearly  Accurate  Threads 

THE  die  consists  of  a  single  piece  collar  and  guide  containing  four  chasers 
held  in  radial  slots  by  set  screws  placed  at  an  angle  of  45°. 

A  ring  surrounds  the  collet  and  in  this  ring  are  four  tapered  slots  which  match 
the  bevel  backs  of  the  chasers.  Pushing  and  pulling  screws  in  the  flange  of 
the  collet  move  the  ring  to  permit  adjusting  the  chasers  1/32  in.  over  or  under 
standard  size. 

The  chasers  are  hobbed  one  at  a  time  in  a  separate  holder  in  such  a  manner 
as  to  provide  proper  relief  or  clearance  when  set  up  in  the  collet.  Chasers  are 
readily  removed  for  regrinding.  Their  proper  location  is  always  determined 
as  the  collet  slots  and  chasers  are  correspondingly 
numbered.  Collet  is  bored  to  correct  diameter  to 
act  as  a  guide  and  thus  insures  true  alignment. 


The  Holding  Ring 

Note  the  taper  adjusting  slots  for  the 
chasers.    Threaded  for  pulling  screws. 


The  Chasers 

Set  in  the  holding  ring  to  provide  the  correct  relief  or 
clearance.    Easily  sharpened  on  the  cutting  face. 


PRATT  &  WHITNEY  COMPANY 
OF  CANADA,  LIMITED 

Works:  Dundas,  Ontario 


MONTREAL 

723  Drummond  Bldg. 

TORONTO 

32  Fro'  t  St    % 

WALKERVILLE 

103  >i  Sandwich  Si 

\  AlNCOI  ver 

B,  ( '    Equipment  <  !o. 

HALIFAX 

Hoy  Building 

WINNIPEG 
l205MeArthur  Bldg 

The  Collet 

Market  slots  for  chasers.  Clearance 
holes  for  chips  Center  hole  bored  to 
oorrect  diameter  for  true  alignment. 
Slot  for  looking  in  the  die  stook.  Counter- 
bored  for  pulling  screws,  threaded  for 
pushing  screws  and  tapped  on  an  angle 

for  chaser  looking  screws, 


Die  Stock  Sets 

In  order  to  provide  ■  >  complete  Bel  of  threading  and 
tapping    tools,    various   combinations  of  P.    &    w 
Dies  Miid   Taps  witli   their  respective    holders   are 

put  u|>  in  bo» 

are  made  up  in  United  States  Standard,  8    \. 
E.    Standard,    and    Whitworth    Standard    thi 
Thej    are   unequalled  for  fast,  accurate   threading 
of  .-ill  metals. 
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Ball  Bearings  on  Cylindrical  Grinder 

Maintain  Accuracy  at  High  Production  Speed 


TO  make  possible  a  more  accurate 
product  and  to  support  a  claim  of 
50  to  100  per  cent  greater  output 
from  this  centerless  cylindrical  grinding 
machine,  as  compared  with  the  best 
methods  of  grinding  on  centers,  wear  and 
other  disastrous  effects  of  bearing  fric- 
tion had  to  be  forestalled  by  the  maker. 
Here,  as  in  other  machine  tools  where 
maintained  accuracy  is  a  paramount  re- 
quisite, SKF  marked  self-aligning 
radial  and  thrust  ball  bearings  proved 

CANADIAN   SKF 

TORONTO 


themselves  pre-eminently  suited  for  the 
service.  With  this  type  of  bearing  shaft 
settings  are  maintained  indefinitely  as 
friction  and  wear  are  nullified  almost  to 
the  vanishing  point.  Dust  and  grit  cannot 
enter  the  sealed  housings  and  work  havoc 
with  the  bearings,  nor  can  misalignment 
affect  the  free-running  qualities  of  this 
type  of  bearing. 

Our  experienced  engineers  will  be  glad 
to  co-operate  with  you  in  solving  your 
specific  bearing  problems. 

COMPANY,  LIMITED 

-  MONTREAL 


'  Tlie  SELF 
ALIGNING 
BALL 
BEARING 


Normal  View 


Deflected  View 
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Supreme! 


"? 


J^\    CONDENSITE   XT 

CeloroN 


SILENT—  WA  TERPROOF—OILPROOF 

GEARS 

Supreme,  because  of  their  smooth,  silent  opera- 
tion at  high  speed,  their  durability  and  the 
economy  resulting  from  their  use. 


DIAMOND  STATE  FIBRE  COMPANY 

►  OF  CANADA,  LTD. 

TORONTO,  ONT. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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The  Lasting  Lin\  in  a 
Bond  of  International  Unity 


Ste.  Marline  Parish  Section 


Montreal-Malone.  N.Y.  "International  Highway" 


Contractors  Messrs.  Leger  and  Chatlton 


THIS  five-mile  section  of  what  is  destined  to  be  one  of  the  most  heavily 
travelled  roads  connecting  Canada  with  the  United  States  will  be 
subjected  to  severe  traffic  conditions. 

Built  of  L)omtar-3  for  the  Quebec  Provincial  Road  Dept.,  and  the  Canadian 
Federal  Government  under  the  supervision  of  Mr.  A.  Paradis,  C.E.,  District 
Engineer,  this  road  will  afford  to  users  a  means  of  rapid  and  pleasant  travel, 
dustless  in  summer,  mudless  in  wet  weather  and  will  continue  to  be  a  means 
to  attract  profitable  tourist  trade  to  the  territory  it  serves. 

LJOTntar  will  assure  long  service  from  this  Highway  despite  the  exacting  test 
to  which  it  will  be  put.  The  first  cost  was  most  moderate  and  plus 
maintenance  charges  will  be  comparatively  negligible  when  compared  to 
initial  expenditure  for  a  higher  priced  construction. 


0/nr0¥l 


MAKES 
GOOD  ROADS 


Dominion  Tar  &  Chemical  Co.,  Limited 

SYDNEY,  N.S.         MONTREAL,  QUE.        TORONTO,  ONT.        SAULT  STE.  MARIE,  ONT. 
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WOULD  YOU  CALL  48  YEARS'  SERVICE- 
CONVEYING  ACID  LADEN  SEWAGE  A  FAIR 
TEST  OF  CONCRETE  SEWER  PIPE? 

WHEN  TIME,  the  destroyer  aided  by 
acids,  rot  and  rust,  fail  to  affect  Con- 
crete Sewer  Pipe  after  48  years'  active  service 
— no  further  guarantee  is  needed  of  its  ever- 
lasting dependability  when  used  for  drains, 
culverts  or  sewerage  systems. 

Read  what  Mr.  Davenport,  City  Engineer  of  Kokomo, 

Indiana,  has  to  say  abouv  it; 

"The  City  of  Kokomo  is  now  constructing 
a  large  relief  sewerage  system;  some  con- 
crete pipe  that  was  placed  in  1873,  accord- 
ing to  the  records  in  the  offices  here,  will 
be  replaced  with  larger  concrete  pipe. 
This  sewer  has  been  in  use  as  a  combined 
sanitary  and  storm  sewer,  and  seems  to  be 
in  first  class  condition,  showing  no  defects 
from  acids  which  have  flowed  through  it. 
As  this  pipe  has  been  in  service  forty-eight 
years,  it  is,  as  far  as  I  know,  the  oldest  con- 
crete pipe  carrying  sanitary  matter". 

FRED  DAVENPORT,  City  Engineer, 
Kokomo,  Indiana. 

Write  for  complete  information  and  quotations. 
GENERAL  SALES  AGENTS 

E.  Russell  Company  Limited 
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Notice  to  the  Mining  and 
Quarry  Engineer 

Dorman  Self-Contained  Dustless  Wave  Power 
Rock  Drill. 

Dorman  (patented)  Expansible   and    Flexible 
Joints  and  Piping. 

Vislok  the  Reliable  and  ONLY  Safety  TRIPLE 
Lock  in  the  World. 

Will  be  practically  demonstrated  at  the  follow- 
ing LONDON  Exhibitions:— 


International  Mining  Exhibition,  London,  June 
1st  to  14th. 

Engineering  and  Shipping  Exhibition,  London, 
August  31st  to  September  22nd. 

Public  Works,  Roads  and  Transport  Exhibi- 
tion, London,  November  22nd  to  29th. 


For  further  particulars  and  descriptive  Booklets, 
apply  to  Mr.  Walter  Haddon,  Salisbury 
Square,  London,  E.  C.  4. 


Worn  Hammers  replaced  at  small  cost  without  the  necessity  of  the  scrapping 
or  regrinding  of  the  Wave  Rock  Drill  Body  which  continues  workable.  This 
is  a  distinct  saving  in  maintenance  cost  compared  with  Compressed  Air  practice. 


Countries  of  the  World 

Advertisements  have  an  educational  value.     Read  them  carefully. 
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Saves  over  50%  *n  P°wer  Costs  and  Time  compared  with  Air  Power 


DORMAN  Self-contained  DUSTLESS 

Wave  Power  Rock  Drill 

Generator  can  be  worked 
close  up  to  the  Rock  face 


f 


itaWinTi  H  n 


mm 


W.H.D0RKAN4C2LU 


~A 


\\* 


n^ 


36  hp.  R.A.C.  Petrol  Engine  Wave  Power  Plant  working  THREE  Drills  simul- 
taneously or  separately  at  2,400  blows  per  minute  or  at  any  frequency  required. 


INDEPENDENT  and  AUTOMATICALLY 
SYNCHRONISED  ROTATION  of  the  DRILL 
STEELS  on  the  return  stroke  of  hammer.  No 
Splines   used.      Any   Drill   Steel    used   from    1-in.   to 


4-in.  bits  with  one  chuck  only.  The  high  frequency 
makes  for  ease  in  collaring  holes  as  Wave  Power 
impulses  arrive  continuously  at  all  lengths  of  stroke 
from  zero. 


The  running  Water  conveying  the  Power  converts  all  the 
rock  dehris  into  liquid  sludge.  Controlled  by  Drill  Operator. 
Keeps  Drill  Cool.  The  bit  always  works  on  the  virgin  rock  face. 

DUSTLESS  Drilling  without  Increased  Equipment 

or  Power  Costs. 

For  further  particulars  and  descriptive  Booklets  apply  to 
Mr.  Walter  Haddon,  Salisbury  Square,  London,  E.  C.  4 

Worn  Hammers  replaced  at  small  cost  without  the  necessity  of  the  scrapping 
or  regrinding  of  the  Wave  Rock  Drill  Body  which  continues  workable.  This 
is  a  distinct  Having  in  maintenance  cost  compared  with  Compressed  Air  practice. 


*•* 


This   l>< 

ol   Flexstel, 


Ti.im.     Mark. 
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Saves  over  50%  *n  P°wer  Costs  and  Time  compared  with  Air  Power 

DORMAN  Self-Contained  DUSTLESS 

Wave  Power  Rock  Drill 

Generator  can  be  worked  close  up  to  Rock  Face 

The  running  Water  conveying  the  Power  converts  all  the  debris  into  liquid  sludge.  Controlled 
by  Drill  Operator.  Keeps  Drill  Cool.  The  bit  always  operates  on  the  virgin  rock  face. 
INDEPENDENT  and  Automatically  synchronised  Rotation  of  the  Drill  Steels  on  the  return 
.stroke  of  the  Hammer.  No  Splines  used.  Any  Drill  Steel  used  from  1-in.  to  4-in.  bits  with  one 
chuck  only.  The  high  frequency  makes  for  ease  in  collaring  holes  as  Wave  Power  impulses 
arrive  continuously  at  all  lengths  of  stroke  from  zero. 

DUSTLESS   Drilling  without   Increased  Equipment  or  Power  Costs 

Works  Three  Drills  Simultaneously  or  Separately 

for  long  working  periods.  The  Plant  can  be  worked 
by  unskilled  labor.  The  working  pressures  are 
within  perfectly  safe  limits.  Wave  Power  is  trans- 
mitted through  "Flexstel" — a  Patented  Flexible 
Steel  Pipe  Line  tested  hydraulically  up  to  9  tons 
pressure  per  square  inch.  Wave  Power  can  be 
transmitted  through  permanently  fixed  plain  piping. 
The  complete  equipment  is  made  to  withstand  the 
roughest  usages  of  practical  mining. 
There  are  no  Mechanical  Springs  in  the  Equipment 
as  the  basic  scientific  principle  of  Wave  Transmis- 
sion, viz.,  the  Storage  of  Energy  in  fluids,  is  practi- 
cally applied.  A  distinct  feature  of  the  Dustless 
Rock  Drill  is  the  independent  automatically  syn- 
chronized rotation  of  the  Drill  Steel.  No  splines 
used.  Any  standard  Drill  Steels  can  be  used  with 
any  Wave  Plant.  The  Cradle  is  made  to  suit 
standard  rigs. 

Water — the  medium  for  carrying  the  Wave  Power — is 
continuously  passed  under  pressure  down  the  centre  of 
the  Drill  Steel  to  the  drill  point,  and  this  supply  can  be 
controlled  and  varied  by  the  operator  as  he  works  the 
drill.   The  running  water  helps  to  keep  the  drill  cool. 


A  Three  Drill  Self-contained  Wave  Power  Plant  is 
permanently  fixed  on  a  Steel  Frame  Trolley  to  run  on 
a  2  ft.  6  in.  gauge  railway,  and  consists  of  a  4 
cylinder  Dorman  Petrol  Engine,  36  R.A.C.  rating, 
coupled  to  a  Wave  Generator  (Patented)  through 
an  ordinary  gear-box  and  clutch.  Can  be  designed 
for  Engine,  under  its  own  power,  to  move  the  com- 
plete unit  any  distance.     Rails  not  necessary. 

THREE  Cradle  mounted  Dustless  Rock  Drills, 
can  be  worked  simultaneously  or  intermittently, 
each  on  a  separate  Pipe  Line  at  a  length  of; 
One  Hundred  and  Thirty  feet  each  drill,  or 

Two  Cradle  mounted  Dustless  Rock  Drills  can  be 
worked  simultaneously  or  intermittently,  each 
on  a  separate  Pipe  line  at  a  length  of  Two 
Hundred  and  Fifty  feet  each  drill,  or 

One  Cradle  mounted  Dustless  Rock  Drill  can  be 
worked  at  a  pipe-line  length  of  Five  Hundred 
feet. 

Several  separate  pipe  lines  of  500  ft.  each  can  be 
in  economic  use  serving  in  rotation  the  several 
districts  of  the  Quarry.  One  Drill  continuously  at 
work  while  the  other  rock  faces  are  being  cleared. 
The  Power  Input  through  Generator,  instantane- 
ously and  automatically  adjusts  itself  to  the  vary- 
ing working  load  to  correspond  with  the  number 
of  Dustless  Rock  Drills  being  operated  at  any  one 
time.  Immediately  one  or  more  drills  are  shut  off 
or  temporarily  stopped,  the  Power  Input  automatic- 
ally reduces  itself  to  the  minimum  power  demanded. 
There  is  no  heavy  idle  load. 

The  "Dorman"  Engine  is  a  standard  design  with 
all  working  parts  standardized  and  interchangeable 
and  giving  ample  reserve  power.  If  necessary  can 
be  adapted  to  run  on  Paraffin.  The  Oil  Lubricator 
of  Engine  and  Wave  Generator  is  automatic.  The 
complete   Generator   Plant   can  be   left    unattended 


The  prompt  and  continuous  clearance  of  debris  eliminates 
the  cushioning  effect  associated  with  air  drilling,  and  the 
natural  result  is  the  drilling  speed  of  Wave  Power  cor- 
respondingly increases.  The  drill  always  works  on  the 
virgin  face  of  the  rock.  Dry  drilling,  if  required  can  be 
done  on  a  closed  Water  Pipe  Line,  and  does  not  involve 
any  serious  or  expensive  alterations  in  the  Wave  Equip- 
ment. 

Wave  Power  reliably  secures  dustless  rock  drilling  with 
out    extra    water    cost.     With    certainty    it  eliminates    all ' 
dust,  and  effectually  overcomes  the  cause— dry  dust — -that 
creates   miner's  Phthisis — the  dreaded  disease   peculiar   to 
the  Mining  Industry. 

Actual  comparative  drilling  results  on  hardest  Cornish 
Granite  show  a  saving  in  power  and  time  of  more  than 
50  %  over  compressed  air.  On  the  basis  of  equal  power 
consumption  the  drilling  results  by  Wave  Power  are  more 
than  double  that  by  compressed  air. 

Wave  Plants  work  with  any  ordinary  Drill  Steels  varying 
in  diameter  from  1  inch  to  4  inches  at  2.400  blows  per 
minute  or  whatever  number  of  blows  conditions  require. 
One  Chuck  is  only  necessary  for  the  whole  range  of  Drill 
Steel  sizes  named. 


Regular  working  Drilling  speeds  in  hardest  Cornish  Granite  as  follows.     In  quarries, 
other  than  granite,  these  speeds  are  exceeded. 


Diameter  of  Bit. 

4       in 

3H   in 

3        in 

25-6    in 


Rate  of  Penetration. 
.2    ins.    per   minute 
.3    ins.   per    minute 
.4    ins.   per   minute 
.6    ins.   per   minute 


Diameter  of  Bit.  Rate  of  Penetration 

2       in 10  ins.  per  minute 

■  V/2   in 14  ins.  per  minute 

1       in 18   ins.  per  minute 


Where  drilling  hole  traverses  fissures  or  joint  planes  or  drilling  near  a  faulted  zone  there  is 
reduced  jamhing  of  Wave  Drill. 

The  Wave  Generator  can  be  driven  by  Electric  Motor 
or  any  form  of  Prime  mover 


Patented  in   the   Chief  Countries 
of  the  World. 


Patented  in  the  Chief  Countries 
of  the  World. 
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DORMAN  Self-Contained  DUSTLESS 

WAVE  POWER  ROCK  DRILL 

Generator  can  be  worked  close  up  to  Rock  Face 


INDEPENDENT  and  Automatically  synchron- 
ised Rotation  of  the  Drill  Steels  on  the  return 
stroke  of  the  Hammer.  No  Splines  used.  Any 
Drill  Steel  used  from  1-in.  to  4-in.  bits  with  one 
chuck  only.  The  high  frequency  makes  for  ease 
in  collaring  holes  as  Wave  Power  impulses  arrive 


continuously  at  all   lengths  of  stroke  from   zero. 
The  running  Water  conveying  the  Power  converts 
all  the  rock  debris  into  liquid  sludge. 
Controlled  by  Drill  Operator.     Keeps  Drill  Cool. 
The  bit  always  operates  on  the  virgin  rock  face. 


DUSTLESS  Drilling  without  Increased  Equipment 
or  Power  Costs. 

WAVE  POWER  COSTS  compared  with 

COMPRESSED  AIR  POWER  COSTS 


Using  Electricity  as  the  motive  Power  at  3d.  p^r 
unit,  Wave  Power  shows  a  Saving  of  the  Power 
Costs  alone  of  approximately  16/-  per  100  feet 
when    horizontally    drilling    short    holes    (4    feet 


deep).  With  deeper  holes  (20  feet  deep)  and 
fewer  changes  of  drill  bits  Wave  Power  would 
show  greater  savings  of  the  power  costs  than  16/- 
for  each  100  feet  drilled. 


DOWN  HOLES  drilled  by  this  plant  to  a  depth  of  20  ft. 
at  Double  the  Speed  of  a  Steam  Driven  Piston  Drill 


Comparative  tests  have  been  made  by  an  Inde- 
pendent engineer  of  a  Wave  Power  Rock  Drill 
with  the  latest  pattern  of  a  Compressed  Air  Drill, 
both  horizontally  drilling  the  same  diameter 
holes,    and    using   same    steels,   through    a   4   foot 


thick  block  of  hardest  Cornish  Granite.  The 
Wave  Power  Generator  and  Air  Compressor  were 
driven  by  an  electric  motor.  In  each  case  4  steels 
were  used,  starting  with  a  2  inch  bit  and  finishing 
with  V/i  inch  bit. 


The  power  both  consumed  when  drilling-  and   with  the  drill   shut  off 
was  recorded  and  results  in  units  given  below 


a.  Time  drilling  hole  through  4  ft.  block  including  time  to  set  up 

drill  for  next  hole 

b.  Net   drilling   time 

c.  Time  occupied   in  changing  Steels  and  setting  up  drill   for  next 

hole     

d.  Power  consumption   when   drilling    

e.  Power  consumption  when  drill  was  shut  off 

/.  Power  cost  when  drilling  in  units   (K.W.  hrs.)    (-7-7-) 

-rjj-1    in  units 

//.  Total  power  cost  ( f  +  g) 


COMPRESSION 
AIR 


17   minutes 
13    minutes 

4  minutes 
17.78  K.W. 

6.97  K.W. 

3.85  units 
.464  units 

4.314  units 


WAVE 
TOWER 


101/ 
6V2 


minutes 
minutes 


4  minutes 
11.9    K.W. 

7.0  K.W. 

1.29  units 
.467  units 

1.757  units 


Wave  Power  drills  at  twice  the  speed  when  using 
only  two-thirds  of  the  power  consumed  by  Com- 
pressed Air  both  working  under  the  same  condi- 
tions viz.,  6J/2  minutes  compared  to  13  minutes 
taken  by  Compressed  Air,  therefore,  Drilling  bv 
Wave  the  Power  cost  is  only  one-third  the  cost  of 
drilling  bv  Compressed  Air,  m,,  Wave  Power 
costs  1.29  units  whereas  Air  Power  costs  3.8  5 
units  per  foot  drilled. 

Including  the  time  and  power  for  changing  steels 
(4  minute-,  in  each  case)  the  inclusive  power 
costs  are  1.757  units  per  foot  drilled  for  Wave  as 
compared  to  4.314  units  for  Air.  Wave  Power 
cost--    are    only   40%    of   Compressed    Air    Power 


costs  per  foot  drilled,  therefore  conservatively 
stated  Wave  shows  savings  in  Power  and  Time 
alone  of  more  than  50 f  <  . 

There  are  no  Mechanical  Springs.  Lower  Main- 
tenance costs.  Absolute  Portability.  The  plant 
can  lie  worked  by  unskilled  labor  and  the  working 
pressures  are  within  perfectly  safe  limits.  Fine 
fitting  pistons  not  necessary  thereby  reducing 
maintenance  covtv  Wave  Power  Hammer  is 
water  lubricated. 

Where  the  drilling  hole  traverses  fissures  01   join! 

planes    or    drilling    near    a    faulted    /one    there    i^ 
.1   jambing  of  Wave  driven   drill. 


Worn  Hammers  replaced  at  small  cost  without  the  necessity  of  the  scrapping 
or  rcgrinding  of  the  Wave  Rock  Drill  Body  which  continues  workable.  This 
is  a  distinct  saving  in  maintenance  cost  compared  with  Compressed  Air  practice. 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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Repeat  Orders  show  the  Taylor  Stoker 
is  the  Best  Salesman  we  have 


Just  the  Kind  of 
Data  You  Want 

Do  you  want  to  read  how  some 
boiler  plants  whose  problems  are 
much  the  same  as  yours  have 
lowered  power  costs,  Increased 
combustion  efficiency,  materially 
Increased  output  without  adding 
to  building  space  or  boiler  equip- 
ment, made  boiler  output  abso- 
lutely dependable  under  everyday 
operating  conditions  as  well  as 
In   the  emergency  ? 

Forty-five  pages  of  such 
FACTS,  actual  experiences  worked 
out  In  tons  of  coal  and  horse- 
power, with  the  results  measured 
in  dollars  and  cents,  are  interest- 
ingly brought  out  In  our  publica- 
tion, "Are  Mechanical  Stokers  a 
Good  Investment?"  We  shall  be 
glad  to  send  you  a  copy  and 
know  you'll  appreciate  it.  A  line 
brings  it. 


Once  the  Taylor  Stoker  is  installed  in  a  plant  invariably 
many  more  follow. 

Since  1908,  when  the  first  installation  was  made  in  the 
Schuylkill  Station  of  the  Philadelphia  Electric  Company, 
repeat  orders  have  been  placed  every  year  except  three, 
up  to  the  present  time. 

In  the  four  large  plants  of  this  Company,  supplying 
light  and  power  to  the  most  concentrated  manufacturing 
center  of  its  size,  probably  in  the  whole  world,  are  82 
Taylor  Stokers  serving  more  than  76,000  rated  B.h.p. 

The  great  percentage  of  repeat  orders,  that  we  receive 
regularly  from  plants  large  and  small  in  a  variety  of 
industries,  is  one  of  the  most  convincing  reasons  we  can 
offer  why  you  should  select  for  your  plant 


The 


Jhylorftoker 


"The  Pioneer  Underfeed  Stoker 
---and  still  leading" 


THE   TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,   ONTARIO 

Principal  Sales    Office :  416  Phillips  Place,  Montreal,   Que. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 


June,  1923 


THE    ENGINEERING    JOURNAL 


13 


The  Keystone  Excavator's 


New  Skimmer  Scoop 


The  reserve  of  power  in  the  sturdy  Keystone  Excavator  Model 
4'23  has  made  it  possible  to  fit  a  new,  improved  Skimmer  Scoop 
of  larger  capacity. 

The  new  Skimmer  Scoop  has  a  capacity  of  %  yard  at  one  thrust. 
Smooth,  sure  operation,  and  extra  strength  are  ensured  by  six  rolls 
with  equalizing  bars.  Flat  bale  increases  clearance  and  new  and 
heavier  design  of  teeth  effectively  adds  to  the  excavating  powers 
of  this  sturdy  "digger." 

The  Keystone  is  a  moderately  priced  Excavator,  but  it  has  all 
the  punch  needed  to  handle  95%  of  the  excavation  work  in 
Canada. 


Remember — 4  different  scoops:  Skimmer,  Excavator  or  (Ditcher), 
Dipper,  Clamshell  Bucket — can  be  used  with  the  32  h.p.  steam  traction 
Keystone.    Send  for  new  illustrated  folder. 


Skimmer  Scoop  raised 
for  dumping. 


Engineering  &  Machine  Works  of  Canada,  Ltd. 


ST.    CATHARINES,    ONT. 

Eastern  Sales  Offices:    Hall  Machinery  (.'<>..  Sherbrooke,  Que.,  and  Birka  Bldg  .  Montreal     Wi 

Powell  Equipment  Company,  Limited.     Edmonton,  Calgary  and  Vancouvei  Agent       Gorman's  Limited 


Valuable  suggestions  appear  in  the  advertising  /><■ 
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Fin -Tim    Truck*  Hauling    Hatch    Boxes 
from   Loading  Bins  to  Transfer 
Station,  a  Distance 
of  2Y2  Miles. 


Transfer    Station     Unloading 

Batches    from     Trucks    to 

the  Industrial 

Railway 


Unusual  Construction  Features 

in  Thamesville  Concrete  Road 


A  splendid  example  of  concrete  highway- 
work,  the  2)4.  mile  road  between  the 
C.P.R.  Depot  at  Thamesville  and  the 
Wabash  track  running  from  Thamesville 
to  Dresden,  was  handled  in  a  method 
that  commends  itself  for  both  economy 
and  speed. 

For  the  portion  completed  in  1922,  the 
sand  and  stone  — measured  at  the  stock 
pile  —  and  loaded  into  "batch  boxes"  — 
were  carried  over  the  23^  mile  stretch 
already  completed,  in  motor  trucks. 

Arriving  at  the  end  of  the  finished  section 
of  road,  these  batch  boxes  were  trans- 
ferred to  an  industrial  railway.  Cement 
was  picked  up  a  little  further  on  and  the 
fiat  cars  then  travelled  over  the  narrow- 


gauge  track  to  the  point  where  the  mixer 
was  at  the  moment  working. 

As  the  newer  section  of  the  road  was 
gradually  extended,  the  railway  track  was 
taken  up  and  relaid  from  the  end  of  the 
finished  road  to  the  advanced  position 
of  the  mixer. 

By  this  means,  the  "truck  haul,"  which 
at  first  was  only  2)4,  miles  to  the  transfer 
station,  gradually  was  extended;  the 
5-ton  trucks  taking  their  loads  of  batch 
boxes  farther  and  farther  as  the  road 
advanced  and  as  the  transfer  station  was 
moved  along. 

The  contractors  were  Merlo,  Merlo  &  Ray 
Limited,  of  Walkerville. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


CANADA  CEMENT 

CONCRETE 

FOB    PERMANENCE 


We  maintain  a  Service 
Department  to  co-operate 
In  all  lines  of  work  for  which 
Concrete  Is  adapted.  Our 
library  is  comprehensive 
and  Is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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The  Standard 
Concrete  Road 

Reinforced  with  Flat  Sheets  of  Truscon  Wire  Mesh    Contraction  Joints  Formed  by  Truscon  Contraction  Plates 

Truscon  Wire  Mesh,    furnished    in    flat    sheets    cut    to      Provide  a  definite  plane  of  weakness  in  the  pavement  and  thus 

,„„..f   „„.,„_  *s~,o.  „~a  i-,k~-.  „~  „..**:„,*    »+«,j.i*.*A..i_.t  form  a  straight  regular  crack  for  contraction  and  expansion, 

lenght,  saves  time  and  labor;  no  cutting,  straightening,  ¥T      .,   „„..    j.      ,,  .   ...  ~     ^.fc^i    -    r_  JU      c 

&  _,,..,  .  ,  .  Used  longitudinally,  they  offset  lifting  of  pavement  edges  from 

uncoiling,  etc.      Rigidly  connected    joints    keep    sheets  the  sub-grade  and  act  as  a  permanent  traffic  marker.    Truscon 

true  and  flat.    Weights  and  areas  as  desired.  Contraction  Plates  are  rigid,  substantial,  easy  to  install. 

Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 
Branches:    TORONTO    MONTREAL    WINNIPEG    CALGARY     VANCOUVER 


Truscon  Wire  Mesh 

asd  Contraction  Joints 


Buy  your  equipment  from  Journal  adveriist  rs. 
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STRUCTURAL  STEEL  IS  USED  THE  WORLD  OVER.  IT  IS  USED 
WITH  EQUAL  ECONOMY  AND  RELIABILITY  IN  SMALL  STRUCT- 
URES AS  WELL  AS  LARGE  ONES— BUILDINGS,  BRIDGES,  TANKS, 
CONDUITS,  RAILWAY  TIES,  ETC.,  ETC. 

THE  CITY  OF  NEW  YORK,  FOR  EXAMPLE,  HAS  MANY  LARGE 
STEEL  BRIDGES  AND  MAMMOTH  BUILDINGS.  ANOTHER  NEW 
STEEL  BRIDGE  OVER  THE  EAST  RIVER  AT  FOURTH  ST.  IS  NOW 
PROPOSED.  THE  COST  OF  THIS  STRUCTURE  WILL  BE  ABOUT 
$41,000,000.  THIS  IS  A  FURTHER  TRIBUTE  TO  THE  WORLD-WIDE 
CONFIDENCE  IN  THE 

Permanence  and  Reliability 

of 
Structural  Steel 


flfc^     BUILD    WITH    ^m* 


Issued  by  the 
Structural  Steel  Association 

Remember  The  Journal  when  buying  apparatus. 
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■TheWestinqhause 

Trade  Mark 
is  the  sign  of  progress 
in  the  electrical  industry 


New  Forces  From  Old  Sources 


Fire  and  water  are  the  sources  of  energy  which  have  raised  civilization  out 
of  barbarism  and  savagery. 

For  generations  man  used  them  clumsily  through  machinery  that  was 
expensive  to  operate,  limited  in  capacity  and  extremely  local  in  application. 
Today,  we  are  entering  upon  a  new  age  of  greater  achievement  because  we 
have  learned  to  translate  natural  resources  into  a  more  efficient,  economical 
and  convenient  form  of  energy — Electricity. 

For  electricity  can  be  generated  at  low  cost,  transported  to  greater  distances, 
transformed  at  will  into  light,  heat  and  power. 

Herein  is  one  of  the  great  contributions  to  civilization  of  the  Westinghouse 
organization  in  that  it  did  not  confine  its  activities  to  the  designing  of 
apparatus  for  the  use  of  electricity  alone.  It  went  back  of  the  current  to 
the  primal  source — that  power  might  be  more  widely  distributed. 

The  Westinghouse  Company  was  the  first  to  turn  the  power  of  Niagara  Falls 
to  man's  advantage.  Westinghouse  turbine-generators  in  central  stations 
and  power  plants  utilize  steam  more  economically  and  turn  it  into  the 
alternating-form  of  current  which,  largely  through  Westinghouse  engineers, 
has  made  possible  the  wide  distribution  of  light,  heat  and  power. 

Canadian  Westinghouse  Co.,  Limited 


HAMILTON,  ONTARIO 

TORONTO.  Bank  of  Hamilton  Bide.  HALIFAX, 

CALGARY,  Canada  Life  Bl.ln. 
MONTREAL,  285  Beaver  Hall  Hill 
Ft.  WILLIAM,  Cutbertaon  Block 
VANCOUVER,  Bank  of  Nova  Scotia  Bld£. 
OTTAWA,    Mi.-. i,  i.  &  Soper,  Ltd. 
WINNIPF.f;.  158  Portage  Ave.,  K. 
I  |i\1<>\  ION,  211  Mcl.eod  Bldft. 


05  TlolllsSt. 


The  Westinghouse 

Trade  Mark 
is  your  guarantee  for 
all  things  electrical 


Westinghouse 


The  advertiser  is  ready  to  fivt  lull  information. 


18 


THE    ENGINEERING     JOURNAL 


June,  1923 


Mount  Royal  Hotel 
Montreal 


Architects — Ross  &*  Mac  Donald 
Contractors — Thompson- Starrett  Co.,  Ltd, 


Structural  Steel  Protected  with 
SUPERIOR  GRAPHITE  PAINT 

Architects  and  engineers  the  country  over — and  building  owners  as  well — pin  their  faith 
on  SUPERIOR  GRAPHITE  PAINT,  because  they  know  through  experience  and  observation 
it  can  be  used  with  definite  assurance  of  service  and  satisfaction. 


On  this  basis  it  is  not  surprising  that  SUPERIOR  GRAPHITE  PAINT 
was  selected  for  the  protection  of  the  structural  steel  used  in  the  Mount 
Royal  Hotel.  Its  service  record  in  many  of  the  representative  structures 
throughout  the  country  was  a  determining  factor  in  its  selection. 

SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DEGRACO  line  of  depend- 
able paints,  which  includes  STA-WHITE — the  light  reflecting  paint  that  stays 
white;    DEGRAQO-TONE-flat   wall   paint;    Degraco    Brick   and   Concrete 

Paints;  Degraco  House  Paints  and  Varnish;  Dampproof  Coatings,  Enamels — 
in  fact,  paints  in  all  colors  for  all  purposes. 


DEGRACO  PAINTS 
are  sold  through 
branch  offices,  with 
warehouse  stocks  in 
all  principal  cities. 
Their  use  eliminates 
the  hazard  of  experi- 
ment. 


Montreal 
Oiu-bec 
Toronto 
Calgary 

Edmonton 


Dominion  Paint  Works,  Limited 

WALKERVILLE,  CANADA 


Winnipeg 
Halifax 
St.  John 
Rcfiina 


"DEGRACO  —s 

JL^T     All  Colors  forV   All   Purposes        ENAMELS 


When  buying  consult  first  Journal  advertisers. 
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MERCHANT  BARS— Rounds,  Squares,  Flats,  6  inches  and  under  in  width. 

STRUCTURAL    STEEL    SHAPES— including   Beams,    Tees,    Zee   Bars, 

Angles,   Channels,  etc.,   for  structural   and   fabricating  purposes,  having  section 

-weighing   up  to  13  pounds  per  lineal  foot. 

BRITISH  EMPIRE  STEEL, 


CANADA    CEMENT    BUILDlNC 


CORPORATION     LIMITED 


MONTREAL      CANADA 


Mention  The  Jo'trnil  when  dealing  with  advertisers. 
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I     I 


POWER  DIRECTED 


O'B  Designs  Improve  the  Lines 


BUCKING  bronchos  are  a  thrilling 
sight.  But  the  powerful  draft  horses 
who  apply  their  energy  in  plow  harness 
contribute  far  more  to  the  wealth  of  the 
nation.  Their  power  is  valuable  because 
it  is  directed  to  a  useful  end. 

Electrical  energy  has  become  the  motive 
power  of  industry  because  it  can  be  easily 
directed— because  it  can  be  used  eco- 
nomically and  universally. 

Huge  transmission  and  distribution  sys- 
tems carry  electrical  energy  from  the 
place  where  it  is  made  to  the  point  where 
it  is  used.  And  O-B  Insulators  carry 
transmission  and  distribution  lines 
safely,  reliably. 


Dominion  Insulator  &  Mfg,  Co.,  Limited 

(Manufacturing  Ohio  Brass  Company  Products  in  Canada^ 


Niagara  Falls 


Ontario 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND   MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 

Imperial  Atlantic  Red  Oil 

Imperial  Renown  Oil 

Imperial  Bayonne  Engine  Oil 

Imperial  Polar  Machine  Oil 

Imperial  Ario  Compressor  Oil 

Imperial  Turbine  ( >U  , 

Imperial  Eldorado  C.isior  M  u  bine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 

Imperial  Black  Oils 
Imperial  Cutting  Oils 
Imperial  Tempering  Oils 
Imperial  Cordage  Oils 
Imperial  Wool  I 
Imperial  Ink  Oils 
Imperial  Greases. 


It  is  not  at  all  unusual  for  plant  operators  to  report 
lubrication  savings  up  to  35  per  cent,  following 
standardization  on  Imperial  Lubricants.  Economies 
which  are  immediately  evident  reflect  our  exhaustive 
study  of  industrial  requirements  as  well  as  the  scien- 
tific methods  which  govern  the  manufacture  of  our 
complete  line  of  industrial  oils  and  greases.  Write 
our  nearest  branch  for  information  on  any  lubrica- 
tion problem.  Your  letter  will  be  followed  up 
personally  by  our  expert  lubrication   engineers. 

IMPERIAL  OIL  LIMITED 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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We  Give  Guarantees  under 
Bond  as  to  Watertightnessof 
our  lines. 

We  guarantee  under  Bond  to 
maintain  for  One  Year  the 
Pipe  Lines  that  we  Build. 


WE  SELL  PIPE  LINES  not  unit  lengths  of  pipe. 


Pipe  Lines  of  Reinforced  Concrete 


—  OF  — 


Lock  Joint  Pipe  Company  Design  and  Construction 


i 


Let  us  study 

your 

Pressure  Pipe  Needs. 


36"  Line  supplying   West  St.  John,  N.B.   from  Spruce   Lake. 


CANADA   LOCK    JOINT    PIPE,    Limited 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Consider  the  advertiser,  his  course  is  that  of  ivisdo?n. 
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TUPNKUILElEVAT0K6)MmNY    


HEAD  OFFICE  &  WDKKS  MONTREAL  BRANCH. 

John  si    TOUONTO  202  Mappm  Building. 


Westinghouse — Turnbull 

High  Speed  Traction  Elevators 

With  Variable  Voltage  Control 

These  elevators  meet  the  most  exacting  demands  of  high  speed 
elevator  service.  The  acceleration  and  retardation  of  car  is  remarkably 
smooth  and  the  wide  range  of  speeds  (the  lowest  being  from  15  ft. 
to  30  ft.  per  minute)  enables  the  operator  to  make  accurate  stops 
at  landings.  Levelling  devices  are  therefore  unnecessary.  As  the 
starting  current  never  exceeds  full  load  running  current,  Turnbull 
Elevators  do  not  require  nearly  as  much  electric  power  to  operate 
as  elevators  using  armature  resistance. 

Worm  gear  Traction  Elevators,  Passenger  and  Freight  Elevators  for  every  service. 

TURNML  BEVATORGM^NY 

Limited 

HEAD  OFFICE  &  WORKS :  MONTREAL  PRANCH 

John  St .  TORONTO.  202  Mappin  Uuildin&. 

Journal  advertisers  are  worthy  of  your  business  consideration. 
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The  Line  is  Getting  Tighter 

Each  Day  the  Shortage  of  Labor  is  becoming  greater. 

We  can  offer  you  a  varied  line 
of  Handling  Equipment. 
For  instance: 

BYERS 
CRANES 

Full  Revolve  and   Half  Circle. 
—  also  — 

The  TRUCKRANE  for  mounting  on  your 

own  truck. 

Byers   Cranes  can  be  used   for  loading,   unloading,   excavating, 

hoisting,  etc.,  etc. 

Some  of  our  other  lines  are: 

Bugyrus  Shovels  and  Draglines, 

Western  Cars,  Scrapers,  Graders,  Wagons, 

Barber-Greene  Bucket  Loaders 

and  

Portable  Belt  Conveyors. 

Smith  Mixers,  Marsh  Hoists,  \ 

Insley  Concrete  Towers  ^^fe1  • 

and  CHUTING.  '"^W^jMt 

Linn  Tractors, 
Union  Pile  Hammers, 
Norton  Jacks. 

Road  Machinery  of  all  kinds.  HI 

Send  us  your  inquiries. 

MUSSENS    LIMITED 

Montreal         Toronto         Winnipeg        Vancouver 


Consult  the  advertiser,  his  information  is  valuable. 
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The  Standard  of  Quality 


^sJ 


y 


Type  H  Transformers,  through 
many  years  of  satisfactory  ser- 
vice, have  earned  an  enviable 
reputation,  resulting  in  their 
being  regarded  as  the  standard 
of  quality.  Large  central  sta- 
tions, and  operating  companies 
specify  Type  H  Transformers 
because  of  their  long  life,  and  excellent  operating  character- 
istics. Low  depreciation  rates,  and  uninterrupted  service 
will  eventually  win  on  any  system. 

"Made  in  Canada"  by 

Canadian  General  Elec(iicto.,Lirnited 


Ip1 


HEAD  OFFICE 


Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quebec,  Cobalt,  OttarfRa.  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

Journal  advertisements  are  a  business  call  at  your  office. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE   AND    WORKS 

Hamilton,  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 


—OF  EVERY  CLASS  OF— 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Members  are  urged  to  consult  The  Journals  advertising  pages. 
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Private       Automatic        Exchange 


ECONOMICAL 

The  Automatic  Telephone 

The  P.A.X.  is  a  time  saver — a 
trouble  saver  and  is  built  to 
last.  Pays  for  itself  in  any 
plant. 

The  P.A.X.  is  the  only  rapid, 
easy  and  economical  means  of 
intercommunication  between 
widely  separated  departmental 
heads  of  a  business. 

Business  needs  action.  The 
turn  of  the  dial  gives  action 
any  time — all  the  time. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  House. 


LIMITED 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


;MAfflirACTURlNG 

Manual  Telephones 
AutomaticTckphonca 
*Wircs&.  Cables 
F ire  Alarm  Systems 
Padio  Scndin^and- 
reccivui£,E<{uipmeDt 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
Poster  Apparatus 
Household  Appliances 
Eldctrieal  Supplies 
JWcr  *  Li^ht  Plants 
'Marine  Kttin  w» 

<<5 


Jew  |  | 


Men  of  influence  consult  Journal  advertising. 
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It  Must 


The  purity  of  the  oxygen  and  dis- 
solved acetylene  used  in  welding 
and  cutting  operations  has  an 
important  bearing  on  the  result. 

Only  gases  of  extreme  high  pur- 
ity will  do  a  clean,  satisfactory 
job,  economically.  That  is  why 
tests  made  by  chemists  and  en- 
gineers show  that  both  Dominion 
Oxygen  and  Prest-O-Lite  Dis- 
solved Acetylene  have  the  high- 
est rating  of  purity. 

Both  of  these  products  are  in- 
variably maintained  at  a  higher 


Be  Pure 


mark  of  purity  than  is  usual  for 
commercial  use  —  an  elaborate 
series  of  tests  in  our  plants 
assures  this  uniform  quality. 

It  is  certainly  more  economical 
for  you  to  buy  the  purest  pro- 
ducts when  the  price  you  pay  is 
the  lowest  obtainable  compared 
with  other  commercial  oxygen 
and  dissolved  acetylene  price 
lists. 

So  why  not  take  full  advantage 
of  the  saving  offered  to  you  by 
Dominion  Service? 


/jbomUiwi£> 

OX YCEN 


DOMINION      OXYCEN     COMPANY     LIMITED. 


General  Offices: 
80   Adelaide   St.   East,  Toronto. 


Distribution      Points:       Hamilton,      Merritton, 
Montreal,    Oshawa,    Quebec,    Shawinigan 

Toronto,     WvllamJ,    Windsor,    ami 
Winnipeg. 


Operating  the   Welding  and 
Cutting  Gas  Division  of 

Prest-O-Lite    Company 
of  Canada,  Limited 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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LIMIT 


THE  CARRYING  OF  AN  OVERLOAD  IN  MOST 
MECHANICAL  STOKERS  IS  GOVERNED  BY 
THEIR  ABILITY  TO  CONTINUOUSLY  DISPOSE  OF 
THE  ASH. 

THERE  IS  NO  LIMITATION  IN  THE  CASE  OF  COXE 
STOKERS  DISPOSE  OF  THE  ASH  AUTOMATIC- 
ALLY—BURN FUELS  RANGING  FROM  ANTHRACITE 
TO  BITUMINOUS— AND  CARRY  ANY  OVERLOAD, 
SHORT  OR  LONG,  WITHOUT  CLOGGING  THE 
FURNACE. 


We  also  manufacture  and  supply 


Ty"pe  "E"  Stokers 
Self-contained  Stokers 
Flat  Furnace  Arches 
Uehling  Recording  Instruments 
Combusco  Ash  Conveyors 


Ty'pe  "K"  Stokers 
Lopulco  Pulverized  Fuel  Systems 
Quinn  Oil  Burning  Equipment 
Custodis  Radial  Brick  Chimneys 
Economisers  and  Air  Heaters 


Everything  in   the  boiler  room  except  the  boilers. 

COMBUSTION  ENGINEERING  CORPORATION 

LIMITED 

A.  J.  T.  Taylor,  President  John  T.  Farmer,  Chief  Engineer 


VANCOUVER 


MAIN  OFFICE:    TORONTO 
MONTREAL 


WINNIPEG 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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Here's  your  easiest  profit 


SAVE  time  moving  from  job  to  job,  and 
use  the  time  for  putting  concrete  in  the 
forms.    That's  turning  overhead  into  profits. 

Hitch  the  rubber  tired  Dandie  behind  your 
truck  and  speed  from  job  to  job.  That 
means  more  jobs  done  per  season,  and  a 
bigger  working  field.  Where  could  you  find 
an  easier,  surer  profit? 
Neither  can  you  find  a     The  Koehi  ing  Dandie  light 


surer  profit  than  by  in- 
vesting in  the  light  mix- 
er of  utmost  reliability 
— of  greatest  minute  by 
minute  capacity  and 
longest    service    life. 


mixer  is  the  remarkable 
value  in  the  light  mixer 
field  —  built  light,  but  with 
best  Koehring  construction 
—  yet  selling  within  the 
price  range  for  light  mixers. 

Learn  to  judge  mixer  construction — send 
today  for  Koehring  Dandie  Catalog  No. 

KOEHRING  COMPANY 

105  Front  St.,  East, 

Toronto,  Ont.      Phone  Main  1498 


Koehring  Dandie 
Capacities 

4  and  7  cubic  feet  mixed  con- 
crete. Steam  and  Gasoline. 
Power  charging  skip  or  low 
charging  platform  —  automatic 
water-measuring  tank.  Dis- 
charge control  from  both  sides. 
May  be  equipped  with  light 
duty  hoist.  Mixes  mortar 
as  well  as  uniform  concrete. 


OF  CANADA,   LIMITED, 

616  Canada  Cement  Bldfi. 

Montreal,  Que.     Phone  Uptown  3026 


E.  N.  &  W.  E.  SOPER,  63  Sparks  Street,  Ottawa,  Ont.     Phone  Queen  3435 


KOEHRiNC 
DANDIE 


LIGHT     MIXER 


Every  advertisement  is  a  message  to  you. 
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Underfed  throughout 


multiple  retort  stoking  without 
multiple  retort  complications 


THE  "Lateral  Retort"  Stoker 
has  made  possible,  for  the 
first  time,  a  multiple  retort  effect 
in  a  simple  side-cleaning  stoker — 
a  stoker  that  costs  far  less  than  a 
multiple  retort  stoker;  that  re- 
quires no  expensive  provisions  for 
installation;  that  is  adaptable  to 
old  boilers  because  no  basement 
space  is  required  for  ach  pits. 

How  the  ingenious  "lateral  re- 
tort" principle  insures  multiple  re- 
tort stoking  in  a  simple  stoker 
with  only  a  few  rugged  moving 
parts,  is  shown  by  the  illustration 
above.  The  arrows  tell  the  story. 
Coal  is  first  underfed  to  the  large 
central  retort  bv  a  =team  driven 
ram.     It   is  then   underfed   to   the 


several  "lateral  retorts"  by  means 
of  simple  pusher  rods,  all  of  which 
are  operated  by  a  single  auxiliary 
steam  cylinder.  From  its  entrance 
into  the  main  retort  until  it 
reaches  the  dump  plate,  the  coal  is 
always  underfed — an  advantage 
heretofore  possible  only  in  stokers 
of  the  multiple  retort  type. 
The  "lateral  retort"  arrangement 
also  provides  a  large  fuel  capacity 
for  meeting  peak  loads  and  over- 
loads. Eighteen  inches  is  sufficient 
excavation  for  ash  pits  and  conse- 
quently the  stoker  is  ideal  for  low 
set  boilers. 

Learn  how  the  "Lateral  Retort" 
Stoker  meets  a  hitherto  unfulfilled 
need.     Write  for  the  bulletin. 


UNDER-FEED 
\    STOKER    / 

\  COMPANY  / 

\*CANADA/ 


THE  UNDER-FEED  STOKER  CO.  of  Canada,  Ltd 

146  King  Street,  West  •  Toronto 


Chateau 
Quebec, 
Retort' 


Sales   agents  for:  "Jones   Stokers",    "Riley    Stokers" 


Murphy     Automatic    Furnaees 


Alta.  and  West.  Sask.: 
Mr    .1.  Twomi 

Alberta 


Man.  and  East.  Sask. 
W,  V. 

Winnlueg 


British  Columbia: 
.     \    i 
Tadcou    :    [  I   C 


Quebec: 

The  rieaton  Co.  (Canada) 

i.i.i. ,  Montr  .'i.  Qui 


XlateralRetort 


Trade 
Mark 


Stokei 


Every  advertiser  is  worthy  of  your  support. 
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Lt.  Col.  R.  G.  Stewart, 

President 


E.  A.  Larmonth. 
Vice  President 


E.  O.   LEAHEY, 
Man.  Director 


J.  D.  Cunningham, 

Secy.  Tres. 


E.  0.  LEAHEY  &  COMPANY 

^_===^=======  LI  MI  TED  =^_==_= 

GENERAL  CONTRACTORS 


||V] 

^^^ 

f^ 

Vjlnk  **** 

•   i- 

1 

w* 

15^"    ~ 

~~   -J3fe^aL 

Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 
Out. 


Advertisements  have  an  educational  value.     Read  tlieni  carefully. 
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<Y 


The  Peck  Carrier  for  Hand- 
ling Both  Coal  and  Ashes 

ONE  sturdy  reliable  unit,  instead  of  several  inferior  machines  for  accom- 
plishing the  same  results. 

Handles  both  coal  and  ashes  with  less  upkeep  than  required  for  individual 
machines  for  coal  and  ashes. 

Costs  practically   the   same   as   elevators,   conveyors,   skip   hoists   and   other 
equipment  required  to  do  same  work — and  is  more  dependable. 

Operation  and  maintenance  is  less  than  for  any  other  types  of  coal  and  ashes 
handling  apparatus. 

Minimum   power  required,  the  equipment  runs  slowly,  is  noiseless,   and  is 
always  ready  for  service. 

Back  of  the  Peck  Carrier  stands  the  reputation  of  this  Company — with  hun- 
dreds of  successful  installations.    Full  particulars  in  Catalog  220. 


CANADIAN    LINK-BELT    COMPANY.    LIMITED 
TORONTO— Wellington  and  Peter  Streets  MONTREAL— 10  Gauvin  Lane 


Mi 


LliM 


l^JS 


Journal  advertisers  are  discriminating  advertisers. 
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The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
Including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  IK".  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


WE  ALSO  FURNISH 


Slabs, 


*+* 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 


Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

+♦ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

+* 

Angle  Bars,    100%  Joints, 

Continuous  Standard   Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 

+♦ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES  : 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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STEEL  BARS 


COLD  TWISTED  SQUARES  OR 
RAM  SQUARES  AND  ROUNDS 

ROLLED  FROM  NEW  OPEN 
HEARTH   STEEL  BILLETS 


THE 

STEEL 
COMPANY 


CANADA 


LIMITED 


HAMILT< 


B^^HIH^lH^^BIHHHflB 


OH^Hni 


Mention  of  The  Journal  to  advertisers  advances  your  int<  rests. 
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Mr.  Production  Executive  This  Will  Interest  You 

NE  of  the  lectures  of  the  Factory  Management  Course  and  Service  is  a  report  of 
changes  in  methods  in  an  important  manufacturing  plant  which  resulted  in  an 
increase  of  17r<'  in  the  amount  of  product  secured  from  the  same  amount  of  raw 
material.  Another  change  in  this  plant  nearly  doubled  the  efficiency  of  the  men 
who  were  doing  hand  work  on  the  process.  These  two  improvements  increased 
the  production  of  the  plant  from  two  hundred  and  twenty-five  tons  per  day  of  a  poor 

class  of  product  to  about  four  hundred  tons  per  day  of  the  highest  class  of  this  product  ever 

produced,  thus  pratically  doubling  the  earning  capacity  of  the  plant. 

In  a  plant  located  in  New  Jersey  one  idea  which  the  Works  Manager  got  out  of  the  Factory 
Management  Course  and  Service  in  the  first  two  months  of  his  study  of  this  Course  enabled  him 
to  reduce  by  $50,000  the  amount  of  capital  invested  in  process  of  manufacture,  thus  saving  §2.500 
per  year  interest  charges.  Another  idea  caused  a  change  in  the  planning  and  scheduling  of 
production  with  a  resulting  saving  of  $12,000.  annually. 

These  instances  might  be  duplicated  many  times  and  they  all  serve  to  illustrate  the  great  help 
that  many  organizations  are  getting  out  of  the  Factory  Management  Course  and  Service. 

After  a  very  careful  study  of  many  such  instances  we  have  come  to  the  conclusion  that  these 
very  gratifying  results  are  secured  by  a  conversion  into  effective  services  of  a  great  deal  of  brain 
power  which  is  now  going  to  waste  in  many  industrial  plants. 

Your  own  experience  will  doubtless  verify  this  statement  that  comparatively  few  of  the 
suggestions  made  by  your  subordinates  can  be  worked  into  your  practice  successfully.  This  fact  is 
due  to  one  or  both  of  two  things.  Either  the  suggestion  is  an  old  one  that  has  been  tried  out  in  many 
plants  and  failed,  or  else  it  is  worked  out  with  reference  only  to  one  department  and  without  regard 
to  the  conflict  with  the  work  of  other  departments  which  it  may  involve. 

Suppose  now,  practically  all  of  this  ineffective  thinking  could  be  eliminated  and  the  brain 
power  of  your  staff  could  be  concentrated  upon  practical  ideas.  Such  a  change  would  not  only 
free  you  from  the  task  of  considering  and  disposing  of  a  great  many  impractical  suggestions,  but 
it  would  free  the  men  from  the  depressing  effect  of  repeated  failures  and  enable  them  to  offer  real 
solutions  to  problems  instead  of  making  mere  guesses  at  solutions. 

In  other  words,  we  are  now  getting  real  value  out  of  only  about  5rc  to  10rr  of  the  thinking 
of  the  executive  staff  in  almost  any  industrial  organization.  A  similar  waste  among  the  hand 
workers  would  be  ruinous. 

Now.  what  the  Industrial  Extension  Institute  proposes  to  help  you  do  is  to  decrease  the  number 
of  failures  in  the  thinking  of  your  production  staff  and  increase  the  number  of  successful  suggestions 
which  they  offer.  This  can  be  accomplished  through  the  Factory  Management  Course  and  Service, 
which  not  only  gives  a  very  thorough  training  in  modern  industrial  management,  but  also  presents 
in  an  organized  way  those  essential  things  in  the  way  of  methods  which  more  than  one  hundred 
industrial  engineers  and  industrial  executives  who  prepared  the  Course,  have  established  as  a  result 
of  the  many  years  of  their  wide  experience  in  the  industrial  field. 

Our  plan  does  not  necessitate  any  expenditure  on  the  part  of  your  company,  neither  does  it 
involve  a  canvass  of  the  men  in  your  plant. 

If  you  will  telephone  or  write  to  the  Institute  one  of  our  directors  will  be  glad  to  arrange  an 
interview  for  further  details. 

Industrial  Extension  Institute 

11-17  East  45th  Street,  New  York  City 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Advantages  to  be  Gained  from  Pulverizing  Canadian  Fuels 

A  review  of  Practical  Results  in  Existing  Installations  and  Operating  Tests  with  various  Powdered  Fuels 

H.  D.  Savage. 
Director  Pulverized  Fuel  Depl.,  Combustion  Engineering  Corp.,  Ltd. 

Paper  read  before  the  Winnipeg  Branch,  The  Engineering  Institute  of  Canada,  March  15th,  1923. 


The  conditions  surrounding  the  production  and  mar- 
keting of  fuel  during  the  past  several  years  have  brought 
forward  pre-eminently  the  necessity  for  conservation  of, 
and  economy  in,  the  use  of  this  great  national  asset. 
The  engineer  directing  the  activities  of  public  utilities 
or  industrial  endeavour  is  of  necessity  forced  to  give  every 
consideration  to  any  means  that  will  accomplish  either 
of  these  ends.  There  is  probably  no  feature  of  industrial 
activity  where  waste  is  so  general  and  so  great  as  in  the 
use  of  fuel  for  steam  production.  This  applies  equally 
to  the  small  isolated  industrial  plant,  to  the  larger  central 
station,  and  to  the  firing  of  locomotives.  This  statement 
is  based  on  the  assumption  that  every  pound  of  coal  burned 
beyond  the  minimum  practical  requirements  for  the  pur- 
pose to  which  it  relates,  is  a  waste.  The  statement  has 
been  repeatedly  made  that  the  average  combined  boiler 
and  furnace  efficiency  of  the  steam  power  plants  through- 
out the  United  States  would  not  be  above  65  per  cent. 
Since  there  are  central  stations  now  operating  at  a  com- 
bined efficiency  of  from  86  to  88  per  cent  by  the  month, 
and  there  are  industrial  plants  operating  at  78  to  80  per 
cent  by  the  month,  it  is  obvious  that  any  plant  operating 
below  these  efficiencies  is  contributing  to  the  great  waste 
of  one  of  the  greatest  of  national  assets. 

Assuming  that  this  average  of  65  per  cent  is  correct, 
and  that  it  would  apply  throughout  the  Dominion  of 
Canada  as  well,  and  assuming  that  the  average  efficiency 
of  the  power  plants  throughout  the  Dominion  could,  by 
more  efficient  means  of  combustion,  be  raised  from  65 
per  cent  to  only  71.5  per  cent,  (certainly  a  matter  of  easy 
accomplishmenti,  this  would  mean  an  economy  of  10 
I ><T  cent  which  if  applied  to  the  electrical  utilities  of  the 
Dominion  alone,  would  mean  a  saving  of  several  million 
tons  per  annum.  Assuming  on  the  same  basis  an  increased 
efficiency  in  the  firing  of  your  railroad  locomotives  of 
only  10  per  cent  this  would  mean  a  saving  on  the  basis 
of  their  1921  consumption  of  879,000  tons. 


There  is  no  problem  more  worthy  the  consideration  ot 
the  mechanical,  the  electrical,  and  the  civil  engineer  to- 
day than  the  study  of  the  waste  of  fuels  in  their  particu- 
lar localities,  and  the  consideration  of  practical  means  for 
eliminating  this  waste.  The  purpose  of  this  paper  is 
to  call  attention  to  a  practical,  efficient  and  economical 
means  of  fuel  conservation,  namely,  the  burning  of  pul- 
verized fuels  in  suspension.  This  method  of  using  fuels 
not  only  presents  a  means  for  improved  results  with  the 
present  available  commercial  fuels,  but  makes  possible 
a  still  greater  conservation  of  these  fuels,  which  must 
frequently  be  transported  considerable  distances,  by  re- 
placing same  with  many  of  the  low  grade  local  fuels. 

There  were  imported  into  Canada  last  year  eighteen 
million  tons  of  high  grade  coal,  each  ton  of  bituminous 
coal  imported  carried,  in  addition  to  the  heavy  transport- 
ation charges,  a  duty  of  fifty-three  cents  per  ton  —  this 
in  view  of  the  fact  that  but  a  few  thousand  dollars, 
intelligently  spent,  could  readily  demonstrate  the  prac- 
ticability of  using  native  coals  in  most  of  the  work  for 
which  this  highly  expensive  imported  coal  was  used.  It 
may  be  said,  from  ample  evidence  based  on  present  knowl- 
edge, that  all  the  coal  native  to  Canada  could  be  success- 
fully used  in  pulverized  form,  and  that  from  the  high 
sulphur  coals  of  the  Maritime  provinces,  through  the 
lignites  of  Saskatchewan  to  the  better  grade  coals  of 
Vancouver  Island,  the  economic  value  of  all  these  vast 
deposits  would  he  greatly  increased  by  the  establishment 
of  this  method  of  burning  fuels,  and  it  is  quite  possible 
that  the  peat  bogs  of  central  Canada  present  some  po- 
tential possibilities  in  this  connection.  National  pride, 
if  not  economics,  should  prompt  the  speech  development 
of  this  undertaking. 

Economy  of  Burning  Pulverized  Fuel  Demonstrated 

The  Oneida  Street  station  and  the  Lakeside  station 
of  the  Milwaukee  Electric  Railway  and  Lighl  Company, 
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and  the  Brunot's  Island  plant  of  the  Duquesne  Light 
Company,  have  firmly  and  lastingly  demonstrated  to 
those  responsible  for  the  mechanical  and  financial  success 
of  those  companies,  and  to  their  associated  engineers, 
the  economy  to  be  derived  from  this  method  of  fuel 
burning.  A  further  confirmation  of  the  correctness  of 
their  conclusions,  if  such  were  needed,  is  evidenced  by 
the  action  of  such  progressive  engineering  firms  as  McClel- 
lan  and  Junkersfeld,  Sanderson  and  Porter,  and  Dwight 
P.  Robinson  and  Company  all  of  which  firms  are  at  present 
charged  with  the  responsibility  for  large  new  utility 
projects,  and  each  of  them  are  recommending  and  ins- 
talling systems  for  burning  pulverized  fuel  for  their 
clients  under  widely  varying  conditions  of  operation  and 
fuel.  Such  recommendations  were  not  made  by  these 
firms  without  the  most  careful  study  and  consideration. 
It  would  therefore  seem  unnecessary  to  bring  forth  fur- 
ther argument  as  to  the  worth,  reliability,  adaptability  or 
the  dependability  of  the  burning  of  fuel  in  pulverized  form, 
which  must  be  acknowledged  with  one  exception  to  be 
the  ultimate  method  of  economically  utilizing  the  full 
value  of  any  available  solid  fuel.  This  one  exception  is, 
of  course,  the  process  of  low  temperature  distillation, 
wherein  the  lighter  volatiles  of  the  fuel  are  driven  off  at 
a  relatively  low  temperature,  and  the  residue  pulverized 
and  burned  in  suspension.  Much  thought  and  study 
is  being  given  to  this  process  at  the  present  time,  and 
it  is  expected  that  practical  developments  may  be  looked 
for  in  the  near  future. 

TABLE  A — Record  of  Observations  on  Furnace  During 
Banked  Period  at  Oneida  Street  Station 

Date  — August  19,  1919. 

Boiler  No.  5  —  Edge  Moor,  rated  468  nominal  h.p. 
Fuel  feed  shut  off,  uptake  damper  closed,  and  auxiliary 

air  inlets  closed 9.00  p.m. 

Boiler  steam  outlet  to  header  closed  and  175  pounds  steam 

on  boiler 9.20  " 

Safety  valves  released  about  one  minute   9.40  " 

9.55  " 

10.08  " 
10.15  " 
10.25  " 
10.38  " 
10.43  " 
10.52  " 
11.02  " 

11.09  " 
11.18  " 
11.28  '* 
11.38  " 
11.48  " 
11.52  " 

7.00  a.m. 


Steam  on  boiler  155  pounds  when  fuel  feed  started  and 
boiler  steam  outlet  to  header  opened 

Drop  of  steam  pressure  in  boiler,  from  9.00  p.m.  until  7.00 
a.m.,  or  during  10  hours  while  fuel  feed  was  off  and 
during  which  time  safety  valves  popped  15  times, 
for  one  minute  each,  or  a  total  of  about  15  minutes . . 


20  pounds 


In  advocating  the  use  of  pulverized  fuel,  it  should  be 
definitely  borne  in  mind  that  this  is  a  special  field  of  en- 
deavour; that  while  the  burning  of  coal  pulverized  and 
in  suspension  appears  from  observation  of  a  correctly 
designed  and  properly  installed  system,  much  simpler 
than  any  other  method  of  fuel  burning,  such  simplicity 
of  installation  and  operation  was  not  achieved  without 
long,  difficult,  and  expensive  study  and  experimentation. 
The  development  of  one  system  required  some  seven  years 
of  intensive  endeavour  by  an  association  of  engineers 
of  national  repute,  and  the  expenditure  of  nearly  $700,000 
to  bring  it  to  its  present  point  of  perfection.  As  each 
pulverized  fuel  installation  is  made  under  widely  varying 
conditions  of  load,  fuel,  and  operating  conditions,  each 
installation  must  be  studied  as  a  distinct  engineering 


problem,  and  the  work  should  only  be  entrusted  to  those 
who  have  shown  by  past  accomplishment  their  knowledge 
of  the  subject,  and  ability  to  handle  the  several  mechanical, 
physical,  and  economic  problems  involved. 

Advantages  in  Use  of  Pulverized  Fuel 

The  present  day  demands  for  higher  boiler  ratings, 
the  rapidly  increasing  demand  for  energy  made  upon 
most  stations,  the  ever-present  demand  upon  the  central 
station  operator  for  greater  economy  in  meeting  such 
conditions,  make  the  accomplishment  of  the  past  five 
years  in  actual  commercial  installations  an  obligation 
upon  the  forward  looking  engineer  to  give  his  serious 
consideration  to  the  advantages  which  a  change  from 
his  present  method  to  pulverized  fuel  would  effect.  Where 
new  stations  are  contemplated,  it  would  appear  that  these 
advantages  cannot  be  ignored.  Some  of  these  advantages 
may  be  summed  up  briefly  as  follows: 

First. — The  ability  to  burn  any  available  fuel, 
either  solid,  liquid,  or  gaseous,  in  the  same  furnace 
without  change,  either  simultaneously  or  separately. 
Second. — The  ability  to  secure  maximum  eva- 
poration per  pound  of  coal  under  all  conditions. 

Third. — The  ability  to  maintain  maximum 
capacity  conditions  over  long  periods. 

Fourth. — The  ability  to  meet  widely  varying 
capacity  conditions  with  any  available  fuel. 

Fifth. — The  ability  to  maintain  practically  the 
maximum  efficiency  over  a  wide  capacity  range. 

Sixth. — The  ability  to  instantaneously  meet  any 
sudden  peak  demands  without  later  interruption  to 
continuous  service. 

Seventh. — The  ability  to  bank  over  long  periods 
with  a  minimum  fuel  loss. 

The  ability  to  burn  any  available  fuel  is  of  peculiar 
interest  in  many  Canadian  cities  due  to  the  widely  varying 
qualities  of  coal  which  lie  closely  adjacent  in  many  of 
the  areas.  The  ability  to  maintain  maximum  efficiency 
with  any  available  fuel  throughout  a  wide  load  range  is 
of  importance  in  any  locality  under  present  mining  and 
transportation  conditions.  What  this  would  mean  within 
the  Dominion  may  be  illustrated  by  reference  to  figure 
No.  1,  taken  from  "An  Investigation  of  the  Coals  in 
Canada,"  volume  2,  issued  by  the  Mines  Branch,  which 
shows  graphically,  results  of  boiler  tests  at  McGill  Uni- 
versity on  a  list  of  sixty-eight  coals  from  the  various 
workings  throughout  the  Dominion,  and  indicates  an 
average  efficiency  of  but  little  better  than  fifty  per  cent, 
on  these  fuels.  This  same  boiler,  properly  equipped  for 
burning  pulverized  fuel,  would  show  an  average  efficiency 
of  over  eighty  per  cent  for  the  same  list  of  fuels,  and  none 
of  these  fuels  would  present  any  unusual  difficulties,  either 
during  the  process  of  pulverization  or  combustion.  In- 
creasing the  efficiency  of  these  fuels  from  an  average  of 
fifty  per  cent  to  an  average  of  eighty  per  cent  would  mean 
a  saving  of  sixty  per  cent  on  the  basis  of  the  present 
consumption. 

The  statements  as  made  above  must  not  be  taken  as 
meaning  that  pulverization  in  any  way  betters  the  quality 
of  the  fuel,  but  finely  dividing  the  coal  permits  a  better 
mixture  of  the  air  and  coal  in  the  furnace  so  that  combus- 
tion is  quicker  and  more  complete,  with  less  excess  of  air, 
and  these  finely  divided  particles  of  coal  burning  in  sus- 
pension in  the  furnace  are  not  subject  to  the  same  hin- 
drances from  clinker  and  fusion  that  cause  trouble  when 
burning  the  coal  in  large  irregular  sizes.  Many  of  the 
difficulties  met  with  in  burning  the  high  sulphur  coals  of 
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the  Maritime  provinces  would  be  eliminated  if  burned  in 
pulverized  form,  as  clinkering  troubles  due  to  the  high 
sulphur  content  would  not  be  met  with  in  burning  this 
fuel  in  pulverized  form.  In  fact,  some  advantage  would 
be  taken  of  the  thermal  value  of  the  sulphur  content 
where  it  occurs  as  free  sulphur. 

Operating  Tests  with  Lignite 

Probably  the  fuel  of  greatest  interest  is  lignite, 
which  occurs  in  such  abundant  quantities  and  varied 
qualities  throughout  both  Canada  and  the  United  States. 

That  lignite  may  now  be  employed  in  high  capacity 
continuous  operation  without  presenting  any  unusual 
difficulties,  has,  we  believe,  been  thoroughly  established 
by  brief  operating  tests  in  at  least  three  instances.  The 
first  was  the  burning  of  two  carloads  of  Saskatchewan 
lignite  on  locomotive  No.  1200,  of  the  Delaware  and 
Hudson  Railroad.  No  test  data  was  kept  at  the  time, 
but  the  engineer  in  charge  reports  that  combustion  results 
were  satisfactory.    A  second  trial  of  the  possibilities  of 


Results  of  trial  No.  18  rejected  on  account  of  error  in  sampling. 

Figure  No.  1.     Diagram  showing  boiler  efficiency  and 
equivalent  evaporation. 

pulverized  lignite  was  made  at  the  plant  of  Morris  and 
Company  in  Oklahoma  City  in  1920,  when  six  cars  from 
the<Hoyt  Texas  district  were  burned  in  a  series  of  six 
tests.  Data  covering  one  of  these  tests  of  approximately 
ten  hours  duration  is  given  herewith,    (table  B.) 

The  Oklahoma  plant  of  Morris  and  Company  runs 
regularly  on  Henrietta  and  McAllister  screenings,  which 
are  fairly  good  grades  of  bituminous  coal.  No  changes 
were  made  in  either  the  preparation  plant  or  the  boiler 
room  preliminary  to  the  lignite  test.  These  tests  were 
run  under  the  joint  supervision  of  the  engineers  of  Armour 
and  Company,  Swift  and  Company  and  Morris  and 
Company. 

Within  the  past  month  five  carloads  of  Colorado 
lignite,  which  is  more  in  the  nature  of  a  sub-bituminous 
coal,  was  burned  at  the  Lakeside  station  of  the  Milwaukee 
Electric  Railway  and  Light  Company.  Again  there  was 
no  change  in  either  preparation   plant  or  boiler  room 


TABLE  B.— Test  of  Possibilities  of  Pulverized  Lignite 

Lignite  test  No.  4,  conducted  by  the  engineers  of  Armour  & 
Company  and  Swift  and  Company  at  the  plant  of  Morris  and  Company, 
Oklahoma  City,  Okla.  Duration  of  test,  9  hours  58  minutes.  Boiler 
No.  16. 

Armour  &  Co.    Swift  &  Co.    Morris  &  Co. 
Boiler 

1.  Type Edge  Moor,  water  tube 

2.  Heating  surface 4,960             4,960             4,685 

Furnace 

3.  Volume 1,485              1,485              1,485 

4.  Ratio  of  furnace  volume 

to  water  heating  surface  1 : 3.34            1 :  3.34             1 :  3.15 

5.  Method  of  combustion.. .  Lopulco  system  pulverized  fuel. 
Coal 

6.  Kind  of  coal Lignite 

7.  From Mine  at  Hoyt,  Texas 

8.  Car M.K.  &  T.  30813 

9.  Size  and  condition Run  of  mine 

10.  Weight  of  coal  as  received  42,327  lbs     42,327  lbs 

11.  Speed  of  feeder  screw 116.3  r.p.m.    116.3  r.p.m. 

12.  B.t.u.  per  lb.  of  coal  as 

received 6,675              6,722 

13.  B.t.u.  per  lb.  of  coal  as 

fired 7,875              7,928 

14.  Coal  consumed  per  hour.  4,246.8           4,246.8 

15.  Coal  delivered  per  screw 

revolution 0.3004            0.3004 

Analysis  of  Coal  as  Received 

16.  a  fixed  carbon 31.36 

b  volatile  matter 23. 71 

c  moisture 33 .21             33 .13 

dash 11.92             11.80 

e  B.t.u 6,675              6,722 

Analysis  of  Coal  as  Fired 

a  fixed  carbon 37 .58 

b  volatile  matter 30 .11 

c  moisture 21 .48             19 .59 

dash 13.12             12.72 

e  B.tu 7,875              7,928 

Water 

18.  Total  water  evaporated. .  204,916          204,916 

19.  Water  evaporated  per  hr.  20,553            20,553 

20.  Equivalent  water  evapo- 

rated from  and  at  212 

degs.  Fahr 22,820            22,820 

21.  Factor  of  evaporation...  1.1103             1.1103 

22.  Water  evaporated  per  lb. 

coal  actual  conditions. .  4,841              4,841 

23.  Water  evaporated  per  lb. 

coal  from  and  at  212 

degs.  Fahr 5,375              5,375 

24.  Quality  of  steam 95.54%           95.54% 

Pressures 

25.  Steam  pressure  —  gauge.  136.3              136.3 

26.  Draft  at  uptake  in  inches 

of  water 0.163              0.163 

27.  Draft  over  fire 0.032              0.032 

28.  Barometer 28.67"            28.67" 

29.  Barometer 14.1  lbs.          14.1  lbs. 

Temperatures 

30.  Feed  water  —  degs.Fahr.  109.4              109.4 

31.  Flue  gases 639.4              639.4 

32.  Outside 79.5                79.5 

33.  Boiler  room 97.9                97.9 

34.  Furnace 1947.6             1947.6 

Flue  Gas  Analysis 

35.  1st  pass  C02 15.15              15.15 

O, 0.26                0.26 

CO     0.0                  0.0 

36.  Breeching  uptake:C02...  14.55              14.55 

O...  4.55                4.55 

CO  .. .  0.0                  0.0 
Horse  power  Developed 

37.  Rated  h.p.  of  boiler 496                  496                  468 

38.  H.p.,  developed  from  and 

at  212  degs.  Fahr 661                 661                 661 

39.  Percentage  of  rated  h.p.. 

developed 133.2                 133.2              141.2 

Efficiency 

40.  Combined  boiler  and  fur- 

nace efficiency 78 .15%     77  59% 
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preliminary  to  the  test,  and  while  no  evaporative  data 
was  taken,  Mr.  Kreisinger  has  prepared  some  figures 
from  his  observation  of  the  combustion  conditions  which 
are  shown  in  table  C. 

The  lignite  used  in  this  test  was  shipped  from  Colo- 
rado to  Milwaukee,  a  distance  of  approximately  one 
thousand  miles,  was  for  ten  days  en  route,  arriving  in 
good  shape  without  firing  spontaneously,  and  while  the 
coal  used  the  first  two  days  was  dried  down  to  fourteen 
per  cent  moisture,  that  used  during  the  latter  part  of  the 
test  was  not  dried,  and  was  burned  as  received,  with 
approximately  twenty-two  per  cent  moisture. 

Test  with  Alberta  Anthracite 

While  in  burning  Pennsylvania  anthracite,  the  cost 
of  preparation  is  increased  over  bituminous,  this  would 
not  be  true  of  the  anthracite  of  Alberta,  as  due  to  its 
friable  nature,  pulverization  would  be  on  a  par  with 
bituminous  coal.  In  June  1916,  three  cars  of  Alberta 
coal  were  sent  by  the  Canadian  Pacific  Railway  to  Oli- 
phant,  Pa.,  to  be  burned  by  the  Delaware  and  Hudson 
on  locomotive  No.  1200,  then  being  operated  with  pul- 
verized fuel.  The  following  is  quoted  from  a  report  by 
A.  V.  Adamson,  the  engineer  in  charge  of  this  test: — 

"In  June,  1916,  it  was  arranged  with  the  Dela- 
ware and  Hudson  Company  to  burn  coal  from  the 
Canmore  and  Bankhead  mines,  located  along  the 
•  lines  of  the  Canadian  Pacific  Railway,  near  Banff, 
Alberta.  Three  carloads  of  coal  were  shipped  to 
Oliphant,  Pa.,  of  the  following  analysis: 

No.  1  Bankhead  No.  2  Canmore  No.  3  Lignite 
Moisture,  4 .  24  per  cent  4 .  06  per  cent    3 1 . 3 1  per  cent 

Vol.  Matter,  10.3       "     12.8        "        40.92     " 
F.C.  77.71      "     76.63      "        46.77     " 

Ash  12.26     "     10.57      "        42.31     " 


No  changes  were  made  in  the  pulverizing  plant 
in  order  to  prepare  this  coal.  No  change  was  made 
on  the  locomotive  for  burning  the  coal.  Considerable 
difficulty  was  experienced  on  the  locomotive  in 
firing  the  Bankhead  and  Canmore  coals  due  to  the 
low  volatile  content.  Locomotive  fire  box  being 
exposed  to  a  large  amount  of  water  heating  surface 
and  the  fire  is  on  and  off  during  stops,  and  the  trouble 
is  brought  about  by  attempts  to  start  up  the  fire 
after  a  shut-down  when  the  fire  box  had  cooled. 
Several  runs,  however,  were  made  on  the  locomotive 
using  a  mixture  of  either  Bankhead  or  Canmore 
coal  with  the  lignite.  The  trouble  was  then  over- 
come. It  was  found  that  the  Bankhead  and  Can- 
more  coals  could  be  burned  satisfactorily  on  the 
stationary  boiler  at  the  mining  plant,  which  furnace 
had  more  refractory  surface  than  was  the  case  with 
the  locomotive  furnace,  and  were  able  to  burn  the 
coal  on  the  boiler  without  any  trouble.  On  the 
locomotive,  we  resorted  to  a  mixture  of  Canmore  or 
Bankhead  with  lignite,  thus  raising  the  volatile 
content  of  the  fuel,  and  we  experienced  no  trouble 
with  it." 

The  coals  from  the  Crows  Nest  Pass  field  would  pre- 
sent excellent  possibilities  in  pulverized  form.  These 
coals,  together  with  the  lignites,  due  to  their  friable 
nature,  would  probably  be  pulverized  at  slightly  less 
expense  than  ordinary  bituminous  coal.  As  to  the  re- 
sults that  might  be  expected  from  the  better  grades  of 
western  Canadian  coals,  a  recent  test  run  at  the  plant 
of  the  Duquesne  Light  Company  at  Pittsburgh  can  be 
taken  as  indicative.  Table  D  gives  the  results  of  the 
tests.  Figure  No.  2  shows  a  cross-section  through  the  boiler 
on  which  these  were  made. 


TABLE  C.    Boiler  No.  8. 

Lakeside  Station  —  Lignite  Coal, 

February  7,  8,  9, 

and  10. 

CC 

h  —  4th  Pass 

Drafts 

Flue  Gas 

Rating 

Smoke 

Time 

West 

Centre 

East 

Furn. 

Breach 'g 

Stack 

Temp,  of 
500 

H.P. 

1st  Pass     Stack 

Notes 

3.30 

13.8 

14.8 

14.5 

.12 

1.05 

1.7 

2600 

Clear 

Clear 

IFlames    drive     through     furnace 
/tubes  —  bottom  dry. 

4.00 

13.2 

14.6 

14.0 

.12 

11.2 

1.72 

502 

2550 

" 

1.45 

11.5 

12.2 

15.4 

2650 

Clear 

Clear 

Flames    drive    through    furnace 

2.00 

10.4 

13.0 

13.6 

.18 

1.4 

2.0 

480 

2700 

" 

" 

tubes  strike  bottom  in  center. 

3.00 

11.0 

13.2 

14.8 

.10 

1.1 

1.68 

460 

2400 

ii 

a 

3.15 

13.2 

14.6 

15.2 

.08 

1.2 

1.7 

480 

2500 

" 

" 

3.30 

12.8 

13.8 

15.2 

.08 

1.2 

1.7 

490 

2600 

" 

" 

•Bottom    dry.    No    slagging. 

3.45 

13.0 

15.4 

16.2 

.08 

1.2 

1.65 

490 

2500 

" 

" 

4.00 

11.0 

14.0 

14.6 

.04 

1.1 

1.67 

485 

2200 

" 

" 

Slight  incrustation  on  bottom  of 

4.15 

12.0 

14.4 

14.0 

.04 

1.1 

1.6 

485 

2600 

" 

" 

boiler  tubes. 

4.30 

12.8 

15.2 

14.8 

.04 

1.1 

1.6 

485 

2500 

" 

Comes  off  when  tubes  blown. 

10.45 

11.8 

14.2 

16.2 

.08 

1.1 

1.6 

485 

2750 

Slight 

Clear 

■ 

11.00 

13.2 

14.0 

15.2 

.08 

11 

1.55 

470 

2700 

smoke  & 

H 

Flames  strike  bottom   Brownish 

11.15 

15.6 

14.6 

15.8 

.09 

11 

1.6 

495 

2550 

sparks 

" 

flame  at  boiler  tubes  — 

11.30 

15.0 

15.4 

15.0 

.07 

1.0 

1.45 

490 

2600 

Puffs    of 

" 

» 

11.45 

12.5 

14.4 

15.8 

.07 

1.0 

1.45 

485 

2600 

smoke 

11 

No  Slag. 

12.00 

15.0 

15.4 

15.8 

.08 

1.05 

1.50 

485 

2600 

" 

2.45 

10.2 

12.5 

11.5 

06 

.95 

1.35 

475 

2100 

Clear 

Clear 

3.45 

13.2 

14.0 

15.6 

.95 

1.37 

485 

2400 

" 

4.00 

12.4 

14.2 

14.0 

.06 

.95 

1.35 

485 

2100 

" 

*• 

No  Slag  noticed  until  4  30  when 

4.15 

14.6 

16.2 

17.6 

.07 

.95 

1.35 

490 

2500 

" 

" 

viscous    slag    rolled    down    E. 

4.30 

15.2 

16.0 

18.01 
16.4/ 

.07 

97 

1.4 

490 

2550 

•• 

«« 

side    wall    in    small    amount. 
Rear  wall  also  dripped  slightly. 

4.45 

15.4 

15.6 

17.0 

.07 

.97 

1.4 

490 

2600 

" 

** 

5.00 

15.8 

16.4 

16.0 

.07 

.97 

1.4 

495 

2750 

10.45 

12.8 

14.8 

14.4 

1.0 

1.0 

485 

2200 

Clear 

Clear 

Slag  dripped  from  rear  wall  and 

11.00 

14.4 

15.4 

15.8 

.06 

.85 

480 

2000 

E.  wall  in  small  amt.  at  11.45 

11.15 

12.0 

15.0 

14.2 

.04 

.75 

470 

1900 

** 

" 

slight  incrustation  on  bottom  of 

11.30 

14.8 

16.0 

16.6 

.03 

.70 

470 

2400 

u 

** 

lower  row  of  boiler  tubes.    This 

11.45 

16.0 

16.0 

16  6 

.03 

.68 

467 

2400 

Slight 

smoke 

was  removed  by   soot  blowers. 

12.00 

16.0 

13.8 

16.6 

.03 

70 

470 

2250 

Clear 

** 

No  stay  formed  between  tubes. 

West  burner  went  out  at  12.30  —  Indiana  coal  was  put  in  at  1.00  o'clock  as  rating  had  to  be  maintained. 

Furnace  cleaned  out  at  1.00  and  refuse  wgd.    —    Sample  of  dust  taken  from  3rd  pass.     —    Hoppers  were  about  %  full. 
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Very  definite  results  could  be  established  by  the     of  pulverized  fuels.    Such  work  in  co-operation,  would 

Department  of  Mines  in  co-operation  with  engineering     not  involve  excessive  expense,  and  could  be  so  carried 
firms  who  have  established  themselves  as  doing  practical     on  as  to  promptly  and  thoroughly  demonstrate  to  the 

work  along  correct  engineering  lines  in  the  combustion     industries  and  utilities  the  value  and  possibilities  of  this 

TABLE  D. — Summary  of  Principal  Results  of  Seven  Tests  made  on  a  822  h.p.  Sterling  Boiler,  fired  with  powdered  coal. 

Boiler  —     Stirling  Class  M  —     822  h.p.      Superheating  surface 341  sq.  ft.       Water  heating  surface Boiler  —  8,220  sq.  ft. 

Screen  —   180  sq.  ft.        Total  —   8,400  sq.  ft.        Total  h.p.  —  8,400 

Test  number.                                                    12  3  4  5  6  7 

Date  — 1922 9/11-12  9/12-13  9/13-14  9/15-16  10/6-7  10/7-8  10/8-9 

Duration  —  hours 23.1  25  23.9  23.2  19.1  24.5  20.7 

Rating  —  per  cent 197.0  201.4  253.2  254.8  151.7  303.5  279.0 

Efficiency  —  per  cent 82.0  81.6  77.4  78.2  83.4  78.8  75.8 

Total  coal  as  fired  —  lbs 124,900  134,258  166,294  163,192  78,552  205,742  166,822 

Total  dry  coal  —  lbs 119,280  129,881  161,754  157,317  75,606  199,940  160,850 

Total  water  fed  to  Blr.  lbs 1,108,281  1,228,284  1,482,948        1,456,567  733,187        1,832,617  1,406,585 

Coal  per  hr.  as  fired  lbs 5,407  5,370  6,966  7,010  4,117  8,397  8,071 

Coal  per  hr.  dry  lbs 5,164  5,195  6,776  6,758  3,488  8,161  7,825 

Water  per  hr.  lbs 47,977  49,131  62,126  62,567  38,420  74,800  68,007 

Pressures 

Barometric  in.  mercury 29.09  29.18  29.17  29.16  29.22  29.05  29.26 

Boiler  gauge  lb. /in 186.8  187.2  190.4  191.1  185.4  189.7  189.0 

Superheater  G.  lb. /in 183.1  182.9  182.6  183.0  183.5  180.3  181.0 

Air  at  feeders  in.  water 13.6  15.2  15.4  14.7  12.6  14.5  16.5 

Drafts 

furnace 0.05  0.10  0.10  0.10  0.08  0.10  0.10 

at  damper 0.27  0.29  0.58  0.53  0.15  0.90  0.80 

Temperatures  Deg.  F. 

feed  water 101.7  102.9  105.8  107.4  99.5  102.1  96.7 

lat.  steam 382  382  384  384.1  381.9  383.5  383.1 

superheated  steam 423  420 .8  414  415 .3  418 .0  399 .3  411 

flue  gases 578.5  585.5  679  670  513  731.7  710 

air  to  blower 145  148  143.4  146  142.9  133 

boiler  room 79  78  82  84  75  81  74 

basement 92  91  86  86  86  83  75 

Water  per  lb  (as  fired) 8.87  9.15  8.92  8.93  9.30  8.92  8.43 

of  coal  (dry) 9.29  9.47  9.17  9.26  9.71  9.16  8.74 

Total  heat  of  steam  B.t.u 1,155.0  1,152.9  1,145.5  1.144.0  1,153.4  1,140.4  1,153.2 

Total  heat  absorbed  per  lb.  dry  coal 

fired  — B.t.u 10,729  10,918  10,505  10,593  11,199  10,446  10,079 

Efficiency  —  per  cent 82.0  81.6  77.4  78.2  83.4  78.8  75.8 

Capacity  —  per  cent 197.0  201.4  253.2  254.8  151.7  303.5  279.0 

Analyses 

flue                   C09% 15.6  15.3  14.95  15.15  15.7  14.5  14.4 

gases                   02% 3.6  3.5  4.2  3.9  3.5  4.8  5.0 

C02% 0  0  0  0  0  0  0 

ash  % 12.4  11.3  9.96  10.8  10.61  10.82  11.13 

Coal                  sulphur  % 2.22  2.6  2.27  2.17  2.61  2.47  2.97 

Dry   basis   —  carbon  % 68.47  74.19  75.68  74.97  75.05  75.00  73.86 

hydrogen  % 5.73  5.08  5.09  5.15  5.12  5.10  4.99 

nitrogen  % .60  .49  .55  .49  1.18  .97  1.40 

oxygen  % 10.58  6.51  6.45  7.04  5.43  5.64  5.65 

B.t.u 13,090  13,455  13,560  13,543  13,414  13,273  13,296 

Moisture   —   as   fired  % 2.22  2.17  1.56  2.30  2.68  2.12  2.56 

Fineness  thru  20  mesh  % 100.0  100.0  99.0  100.0  99.0  100.0  100.0 

50        "       94.8  94.2  92.2  93.2  93.0  94.0  94.5 

100        "       82.9  84.7  74.0  80.0  79.0  77.5  80.5 

200        "       62.2  64.0  57.3  57.5  55.0  52.5  56.5 

.      .                                                     B.t.u.  B.t.u.  B.t.u.  B.t.u.  B.t.u.  B.t.u.  B.t.u. 

Heat  absorbed  by  boiler 10,729  10,918  10,505  10,593  11,199  10,446  10,079 

Heat  lost  —  moisture  in  coal 29  29  21  31  34  29  35 

Heat  lost  —  hydrogen  in  coal 662  589  662  609  576  625  607 

Heat  lost  —  dry  flue  gases 1,364  1,508  1,874  1,778  1,290  2,100  2,033 

Heat  lost  —  combustible  in  gases 0  0  0  0  0  0  0 

Heat  lost  —  combustible  in  ashes 7  9  8  9  0  0  0 

Heat   lost  —  combustible  in   flue  dust 

radiation  and  unaccounted 299  424  491  492  315  78  542 

13,090  13,455  13,560  13,543  13,414  13,273  13,295 

Heat  absorbed  by  boiler 82.0  81.2  77.4  78.24  83.4  78.8  75.8 

Heat  lost  —  moisture  in  coal 0  2  0  2  0  15  0  2  0.25  0.22  0.3 

Heat  ost  —  hydrogen  in  coal 5.0  4.3  4.9  4.5  4.3  4.66  4.5 

Heat  lost  —  dry  flue  gases 10.4  11.1  13.84  13.1  9.6  15.78  15.3 

Heat  lost  — combustible  in  gases 0  0  0  0  0  0  0 

Heat  lost  —  combustible  in  ashes 0.05  0  05  0  06  0.06  0  0  0 

Heat  lost  —combustible    in    flue  dust 

radiation  and  unaccounted 2.35  3.15  3.65  3.9  2.45  .54  4.1 

100  100  100  LOO  100  100  100 
The  heat  balance  shows  test  No.  6  to  be  2J^  to  3  per  cent  too  high  in  efficiency.     This  was  due  in  part  to  priming  when  the  safety 
valve  popped.     There  was  also  a  suspicion  that  there  was  priming  at  times  through  the  luperheater. 


276 


THE    ENGINEERING    JOURNAL 


June,  1923 


s^s^^sssm^ssw^^^^^ 


Figure  No.  2.    822  B.H.P.  Stirling  Boiler  with  Lopulco  Hollow 

Wall  Furnace  at  Brunot  Island  Plant  of  Duquesne 

Light  Company,  Pittsburgh. 

method  of  firing  when  used  in  conjunction  with  the  fuels 
of  the  Dominion.  Such  co-operative  work  has  been 
entered  into  by  the  United  States  Bureau  of  Mines,  so 
that  to-day  the  United  States  occupies  the  pre-eminent 
position  in  the  field  of  pulverized  fuel  research,  as  does 
Canada  in  the  hydro-electric  field. 

Practicability  of  Burning  any  Fuel  in  the 
Same  Furnace 

The  practical  value  of  the  ability  to  burn  any  avail- 
able fuel  efficiently  in  the  same  furnace  is  demonstrated 
at  the  plant  of  Morris  and  Company,  which  is  so  strate- 
gically situated  that  coal,  fuel  oil,  or  natural  gas  are 
available  as  fuel,  and  either  of  these  fuels  may  be  burned 
at  will  —  a  change  from  one  to  the  other  can  be  made  in 
about  five  minutes  time.  They  are  thus  in  an  enviable 
position,  through  their  ability  to  take  advantage  of 
market  conditions. 

The  River  Rouge  plant  of  the  Ford  Motor  Company, 
which  is  equipped  with  four  Ladd  boilers,  each  of  2,640 
h.p.,  rated  capacity,  burning  a  combination  of  blast  furnace 
gas  and  powdered  coal,  is  an  impressive  demonstration 
of  this  feature.  The  base  fuel  at  this  plant  being  blast 
furnace  gas,  a  waste  product,  of  which  there  is  only  suffi- 
cient quantity  for  a  small  portion  of  their  requirements, 
the  lack  of  sufficient  supply  of  this  waste  fuel  is  made 
up  with  pulverized  coal.  The  boiler  furnaces  are  so  de- 
signed that  blast  furnace  gas  and  pulverized  coal  may  be 
burned  either  separately  or  simultaneously.  During  the 
recent  coal  strike,  pulverized  fuel,  blast  furnace  gas, 
coke  oven  gas  and  fuel  oil  were  burned  simultaneously 
on  the  same  boiler.  In  the  past,  coke  screenings  and  coal 
tar  have  been  used. 


The  ability  to  meet  sudden  high  load  conditions,  and 
then  continue  uninterrupted  service  has  been  repeatedly 
demonstrated  at  the  Ford  plant,  the  most  recent  demon- 
stration of  this  being  on  January  27th,  when  three  boilers 
were  in  operation,  —  Nos.  3  and  4  operating  at  approx- 
imately 240,000  pounds  of  steam  per  hour,  and  No.  1  at 
200,000  pounds  per  hour.  At  about  noon,  due  to  some 
pump  troubles,  Nos.  1  and  4  lost  their  water.  No.  3 
picked  up  the  whole  load  and  for  more  than  thirty  minutes 
developed  steam  at  the  rate  of  over  350,000  pounds  per 
hour. 

The  rapidity  of  this  pick-up,  and  the  resumption  of 
service  are  graphically  shown  on  chart,  figure  No.  4. 
The  evaporation  from  the  boiler  during  this  peak  is  not 
exactly  known,  as  the  firmness  of  the  line  during  the 
thirty  minute  interval  would  indicate  that  the  pen  of 
the  Bailey  meter  was  riding  against  the  rim  of  the  case. 
The  350,000  pounds  evaporation,  however,  would  repre- 


Figure  No.  3.  —  2640  B.H.P.  Ladd  Boiler  with  Lopulco 

Equipment  for  burning  pulverized  fuel  and  blast 

furnace  gas  at  River  Rouge  Plant  of  Ford 

Motor  Co.,  Detroit. 
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sent  approximately  12,000  boiler  horse  power.     We  believe 
this  to  be  a  world's  record  for  one  boiler. 

The  ability  to  remain  on  the  line  for  longer  periods 
without  any  interruption  to  service  is  a  feature  of  pulveriz- 
ed burning  that  should  particularly  appeal  to  central 
heating  plant  operators.  One  boiler  at  the  Lakeside 
plant  of  the  Milwaukee  Electric  Railway  and  Light 
Company  had  been  on  the  line  continuously  at  ratings 
from  100  to  250  per  cent  without  interruption  or  stop- 
page of  any  kind,  when  the  writer  last  had  knowledge  of 
it,  for  a  period  of  eighteen  weeks,  and  was  apparently 
in  good  operating  condition  at  that  time.  The  boilers 
at  the  Oneida  Street  station  of  the  Milwaukee  Electric 
Railway  and  Light  Company,  which  is  a  central  heating 
plant  —  heating  practically  all  of  the  downtown  business 
section  of  Milwaukee,  and  some  of  the  residence  section  — 
have  been  carried  right  through  the  winter  without  inter- 
ruption to  service  of  any  nature  due  to  pulverized  fuel. 

Principal  Considerations  in  Use  of  Powdered  Fuels 

There  are  several  questions  that  seem  to  predominate 
any  powdered  fuel  discussion.  They  may  be  summed  up: 
First. — Is  it  necessary  to  dry  the  coal  ?  Second. — How 
finely  must  the  coal  be  pulverized  ?  Third. —  Is  it  harder 
on  the  refractories  than  stokers  ?  Fourth. — Have  the  diffi- 
culties with  slagging  been  overcome?  Fifth. — What  be- 
comes of  the  ash  ?  Sixth. — Cost  of  preparation. 

Is  it  Necessary  to  Dry  Coals? 

Speaking  generally,  and  from  a  combustion  stand- 
point, it  is  not  necessary  to  dry  the  coal.  However, 
from  a  purely  mechanical  standpoint,  the  drying  of  the 
coal  is  advisable  in  order  to  maintain  the  capacity  of  the 
grinding  equipment.  The  capacity  of  any  of  the  several 
types  of  mills  is  affected  directly  in  proportion  to  the 
moisture  content  of  the  fuel.  Screen  type  mills  do  not 
operate  satisfactorily  on  coals  of  over  three  per  cent 
moisture  content,  and  while  the  air  separation  type  mills 
will  operate  satisfactorily  up  to  ten  to  fourteen  per  cent 
moisture,  the  capacity  drops  off  rapidly  above  five  per 
cent,  (see  figure  No.  5.)  In  the  earlier  installations  it 
was  necessary  to  use  a  large,  cumbersome,  and  inefficient 
rotary  dryer,  which  not  only  required  considerable  struc- 
tural space,  but  was  dirty  in  operation. 

There  has  been  developed  a  waste  heat  dryer  which 
has  few  moving  parts,  occupies  space  that  would  not  be 
utilized  for  other  purposes,  is  flexible  in  design,  cleanly  in 


operation,  uses  the  stack  gases  for  drying,  and  present 
indications  are  that  it  requires  but  three  kilowatts  per 
ton  for  operation.  With  the  development  of  this  dryer, 
it  is  thought  that  it  will  be  found  advisable  to  include 
dryers  in  practically  every  case  where  the  coal  will  run 
above  five  per  cent  moisture,  thereby  guaranteeing  at 
all  times  full  capacity  from  the  mills. 

It  might  be  well  at  this  point  to  bring  up  the  question 
that  is  very  much  discussed  in  connection  with  powdered 
coal  burning,  namely,  the  relative  merits  of  the  so-called 
storage  bin,  and  feeder  system  as  against  the  direct 
firing  of  coal  from  the  mill  to  the  boiler.  The  advocates 
of  the  latter  system  claim  for  this  method  of  firing  that 
its  initial  cost  is  less,  and  that  it  is  unnecessary  to  dry  the 
coal.  It  is  just  as  necessary  to  dry  the  coal  for  this  method 
of  firing  as  it  is  for  the  bin  and  feeder  system  for  the  reason 
previously  stated  that  the  mill  of  whatever  type,  whether 
used  for  direct  firing  or  for  storage  in  a  bin,  will  be  affected 
in  just  the  same  manner  by  the  moisture  in  the  coal, 
and  if  it  is  in  the  direct  firing  system  that  the  cost  ot 
drying  would  more  than  offset  the  reduced  capacity  in 
the  mill,  the  same  would  be  true  in  a  storage  system. 

There  is  a  very  definite  field  for  the  unit  system,  but 
it  is  not  thought  that  there  will  be  a  field  for  it  in  either 
central,  stations  or  central  heating  plants  or  other 
work  calling  for  absolute  dependability,  flexibility,  and 
for  the  ultimate  efficiency.  There  are  certain  inherent 
defects  that  prevent  its  use  in  this  particular  line  of  en- 
deavour. It  would  be  well  to  bear  in  mind  that  a  unit 
system  for  work  of  any  considerable  size  is  not  less  ex- 
pensive than  a  properly  designed  and  installed  storage 
system.  It  must  also  be  borne  in  mind  that  with  a  bin 
and  feeder  system,  storage  is  provided  in  the  pulverized 
fuel  bin  for  carrying  the  boilers  over  peak  periods.  This 
avoids  a  peak  demand  on  the  pulverizing  plant  at  the  same 
time  the  peak  demand  comes  on  the  power  plant.  With 
the  unit  system  this  is  not  possible  and  the  units  must  be 
installed  of  sufficient  size  to  meet  any  momentary  peak 
and  naturally  the  peak  demand  on  the  pulverizing  plant 
is  co-incident  with  the  peak  demand  on  the  station. 

How  Finely  Must  Coal  be  Pulverized  ? 

In  the  earlier  development  of  any  project,  there  arise 
certain  standards,  the  genealogy  of  which  would  be  hard 
to  trace.  It  became  customary  in  the  earlier  days  of 
powdered  coal  development  for  a  bright  young  salesman 


Figure  No.  4 
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PER        CENT       MOISTURE       IN      COAL 


Figure  No.  5 

when  asked:  "How  finely  must  the  coal  be  pulverized?" 
to  say:  "Ninety-five  per  cent  through  a  100  mesh,  and 
eighty  per  cent  through  a  200-mesh."  Where  this  standard 
originated  has  never  been  discovered.  The  present  day 
knowledge,  based  on  actual  tests,  indicates  that  when  coal 
is  ground  so  that  only  sixty-five  per  cent  will  pass  through 
a  200-mesh  screen,  there  is  no  apparent  change  in  the 
quality  of  combustion.  The  high  efficiencies  that  have 
been  obtained  at  Milwaukee,  at  Pittsburgh  and  at  the 
Ford  plant  at  Detroit,  have  been  obtained  with  coal  of 
this  texture.  The  burning  of  coarser  coal  naturally 
increases  the  capacity  of  the  mills  and  reduces  the  cost 
of  preparation,  as  a  much  greater  amount  of  power  is 
used  in  producing  the  extreme  fines  than  in  the  coarser 
products. 

Is  it  Harder  on  the  Refractories  than  Stokers  ? 

Emphatically,  no.  In  all  of  the  eight  installations 
mentioned  here  and  now  in  operation,  some  of  which 
have  been  running  for  nearly  five  years,  it  has  been  found 
that  a  very  decided  reduction  in  the  maintenance  cost  of 
refractories  has  been  produced.  It  is  regrettable  that 
we  are  not  able  to  offer  definite  figures  covering  this, 
but  it  must  be  appreciated  that  such  figures  are  exceed- 
ingly hard  to  obtain,  as  they  are  generally  included  in 
other  maintenance  charges  of  the  power  station.  It 
might  be  stated  that  the  Allegheny  Steel  Company  ran 
furnaces  under  330  h.p.,  Wickes  boilers  for  upwards 
of  four  years  with  nothing  but  minor  repairs.  The 
Lima  locomotive  works  have  had  boilers  operating 
for  some  three  and  a  half  years  with  but  minor  repairs. 
The  Oneida  street  plant  of  the  Milwaukee  Electric  Rail- 
way and  Light  Company,  operated  boilers  approximately 
three  and  a  half  years  before  it  was  necessary  to  rebuild, 
and  with  but  minor  repairs  during  that  time. 

The  emphatic  statement  that  pulverized  fuel  is  not 
more  destructive  of  refractories  than  stokers,  contemplates 
the  installation  of  a  properly  designed  and  equipped 
furnace,  and  the  adoption  of  correct  methods  for  intro- 
duction of  the  coal  into  the  furnace  and  supplying  the  nec- 
essary combustion  air. 

There  are  two  refinements  in  connection  with  furnace 
design  for  pulverized  fuel  burning  that  may  be  mentioned 


at  this  point.  One  of  these  has  done  much  to  increase  the 
life  of  the  refractories.  The  other  is  of  considerable  aid 
in  burning  undried  coals  and  of  slight  advantage  in  in- 
creasing the  efficiency.  The  first  is  the  development 
of  a  hollow  wall  furnace,  wherein  the  secondary  air  for 
combustion  is  brought  in  at  the  rear  of  the  furnace, 
passed  through  the  side  walls  and  enters  the  furnace 
through  openings  in  the  front  of  the  chamber.  This 
raises  the  temperature  of  the  entering  air  in  the  upper 
part  of  the  furnace  to  about  700  degrees,  and  in  the  lower 
part  to  about  300,  at  the  same  time  tending  to  reduce  the 
temperature  of  the  side  walls  and  losses  from  radiation 
as  well  as  to  improve  the  combustion  process.  The  second 
feature  is  the  pre-heating  of  the  air  that  is  used  for  con- 
veying coal  from  the  feeder  to  the  burner  by  passing  same 
either  through  the  side  walls  or  under  the  bottom  of  the 
furnace.  In  some  of  the  earlier  installations  where  the 
coal  was  only  partially  dried,  trouble  was  experienced  from 
condensation  in  the  bins,  which  would  run  down  along 
the  sides  and  form  a  sort  of  slush  in  the  feeder.  The  pre- 
heating of  the  air  passing  through  the  feeder  keeps  it  at 
such  a  temperature  that  this  condensate  does  not  form 
in  the  bottom,  and  has  greatly  facilitated  the  firing  of 
undried  coal. 

Have  the  Difficulties  with  Slagging  been  Overcome  ? 

Such  difficulties  as  may  have  occurred  in  the  early 
development  with  the  formation  of  slag  on  the  side  walls 
and  bottom  of  the  furnace  when  using  certain  grades  of 
coal  have  been  very  completely  overcome  by  the  develop- 
ment of  a  water  screen  in  connection  with  powdered  coal 
firing.  This  water  screen  which  is  shown  in  figure  No  2, 
consists  of  a  series  of  pipes  connecting  either  with  the 
header  or  the  water  drum  of  the  boiler  through  down 
pipes  to  water  boxes  near  the  bottom  of  the  furnace. 
From  this  header,  pipes  pass  through  the  furnace  and  into 
another  header,  from  which  the  circulation  is  continued 
to  the  drum  or  to  the  front  header  of  the  boiler. 

The  water  screen  is  perhaps  the  most  valuable 
development  that  has  been  made  in  connection  with  the 
burning  of  pulverized  fuel.  It  was  found  at  times  in 
burning  low  grade  fuels  such  as  Illinois  and  Indiana 
screenings,  containing  a  high  sulphur  content  with  a  low 
fusing  point  ash,  that  the  ash  which  was  precipitated 
to  the  bottom  of  the  furnace  would  be  fused  in  a  conglo- 
merated mass  which  when  solidified  would  present  some 
difficulties  in  removal.  The  water  screen  keeps  the  tem- 
perature at  the  bottom  of  the  furnace  below  the  fusing 
point  and  permits  the  easy  removal  of  this  debris.  The 
formation  of  slag  was  never  a  serious  problem  when  run- 
ning at  usual  ratings,  but  with  the  present  day  tendency 
to  three  hundred  and  four  hundred  per  cent  it  would  be 
found  impossible  with  any  but  the  very  highest  grade 
fuels  to  operate  at  any  such  capacity  maintaining  a  high 
C02,  and  a  high  efficiency  without  the  use  of  a  screen. 
The  screen  also  adds  considerable  capacity  to  the  boiler 
at  a  very  low  first  cost,  and  presents  no  difficulties  of 
operation  or  complication  of  performance  in  the  boiler. 

What  Becomes  of  the  Ash  ? 

Perhaps  we  who  have  been  interested  in  the  develop- 
ment of  pulverized  fuel  burning  have  been  just  a  trifle 
negligent  in  permitting  this  question  to  assume  the 
pre-eminence  that  it  has  been  given  by  certain  propagan- 
dists. A  certain  definite  portion  of  the  ash  goes  up  and 
out  of  the  stack  just  as  does  a  certain  definite  portion 
of  the  ash  in  stoker  operation.  It  has  been  assumed, 
probably  correctly,  and  has  been  stated  broadcast  that 
thirty  per  cent  of  the  ash  in  the  pulverized  fuel  installa- 
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tions  goes  up  through  the  stack.  Recent  stoker  tests 
made  by  a  large  central  station  in  one  of  the  largest 
American  cities  revealed  that  three  per  cent  of  the  coal 
as  fired  went  up  through  the  stack.  If  thirty  per  cent  of 
the  ash  from  a  pulverized  fuel  installation  goes  up  through 
the  stack,  and  ten  per  cent  of  the  coal  is  ash,  would  not 
that  be  equivalent  to  three  per  cent  of  the  coal  as  fired 
having  disappeared  through  the  stack  ?  If  this  assumption 
is  correct,  it  would  be  proper  to  analyze  the  character 
of  the  stack  emission.  That  being  emitted  from  a  stoker 
stack  is  in  the  form  of  heavy  coke  cinders  that  fall  within 
short  radius  of  the  plant,  and  is  said  at  times  to  be  con- 
sidered a  nuisance. 

The  emission  from  a  powdered  coal  stack  is  a  very 
finely  divided,  flocculent  powder,  containing  absolutely  no 
grit,  which  has  been  divided  to  a  state  before  entering 
the  boiler  so  that  sixty-five  per  cent  of  the  particles  enter- 
ing the  furnace  were  smaller  than  one-four-hundredth  of 
an  inch,  and  if  the  coal  contained  ten  per  cent  ash,  the 
particles  composing  the  residue  being  emitted  from  the 
stack  are  not  greater  than  one-four-thousandths  of  an 
inch,  which  is  so  light  that  it  would  be  carried  by  the 
lightest  zephyr  to  a  great  distance,  and  which  has  not  in 
my  seven  years  of  experience  presented  any  nuisance  or 
difficulty  in  any  of  the  installations  with  which  I  am 
familiar,  though  some  of  these  installations  are  in  the 
heart  of  business  and  shopping  districts. 

Should  this  stack  emission  in  any  plant  develop  into 
a  nuisance,  means  can  be  offered  for  eliminating  the  nui- 
sance and  reducing  this  stack  emission  to  a  point  where 
it  could  not  be  considered  a  nuisance,  even  in  the  finest 
residential  section. 

Cost  of  Preparation 

Many  statements  have  been  made  in  the  past  as  to 
the  excessive  cost  of  powdered  coal  installations  and  the 
high  cost  of  operation.  It  is  not  possible  to  make  broad 
general  statements  concerning  the  cost  of  pulverized  fuel 
installations,  nor  is  it  possible  to  make  general  statements 
covering  cost  of  operation  There  have  from  time  to 
time  been  published  tabulations  purporting  to  show  the 
cost  of  pulverized  fuel  installations  per  unit  either  of  coal 
fired,  or  steam  produced.  Such  statements  are  most 
erroneous,  and  misleading  if  applied  generally,  as  each 
separate  pulverized  fuel  installation  is  made  under  such 
widely  varying  conditions  as  to  physical  and  operating 
limitations  that  the  cost  of  one  plant  would  have  no  bear- 
ing on  the  cost  of  another.  The  governing  factors  are 
the  kind  and  quality  of  coal  to  be  used,  the  load  to  be 
served,  and  the  type  of  building  construction  to  be  em- 
ployed. 

In  determining  the  choice  of  pulverized  coal  burning 
as  compared  with  other  methods  of  combustion,  it  is 
simply  a  matter  of  comparing  capital  expenditure  against 
results  and  it  has  been  found  repeatedly  that  the  invest- 
ment required  for  the  pulverized  coal  plant  as  compared 
with  any  other  method  of  solid  fuel  burning  is  easily 
warranted  by  the  return  produced.  In  changing  over 
old  plants,  it  is  a  matter  of  the  same  comparison  of  the 
capital  expenditure  required  as  against  the  results  to  be 
obtained,  and  in  most  plants  when  considered  in  this 
relation,  it  has  been  found  that  the  change  could  easily 
be  justified. 

As  to  the  cost  of  operation,  it  may  be  stated  generally 
that  it  will  cost  no  more  to  prepare  and  burn  coal  in  pul- 
verized form  than  to  prepare  and  burn  coal  on  multiple 
retort  stokers  as  the  cost  of  preparing  the  coal  is  offeel 


by  the  cost  of  operating  the  forced  draft  apparatus  on  the 
multiple  retort  stokers. 

The  cost  of  preparation  is  a  feature  of  pulverized  fuel 
burning  that  has  been  greatly  magnified  in  the  eyes  of 
advisory  engineers,  due  to  the  fact  that  most  papers 
presented  before  engineering  societies  purporting  to  cover 
the  burning  of  pulverized  fuel,  have  related  principally 
to  the  mechanical  features  of  preparation  plants,  and  have 
touched  but  lightly  upon  the  combustion  end  of  the  ques- 
tion. This  continual  discussion  of  preparation  plants, 
due,  no  doubt,  to  a  lack  of  knowledge  of  the  combustion 
end,  has  greatly  magnified  in  the  eyes  of  advisory  engineers 
the  importance  of  the  preparation  end  of  pulverized  fuel 
burning,  and  has  been  responsible  for  many  of  the  errone- 
ous ideas  that  prevail  generally  as  to  the  cost  of  this 
method  of  fuel  burning. 

The  preparation  cost  may  be  divided  into  three  items: 
—  First:  interest  and  depreciation.  Second:  labour,  third: 
power. 

General  figures  covering  the  first  item  would  be 
extremely  misleading,  as  the  cost  of  pulverizing  plants 
due  to  the  varied  nature  of  the  conditions  to  be  met,  are 
so  widely  different  that  one  installation  could  have 
no  possible  bearing  on  another.  The  conditions  surround- 
ing the  employment  of  labour  are  again  so  widely  varied, 
and  the  design  of  the  plant  would  enter  into  this  to  such 
an  extent  that  general  figures  are  of  little  value.  The 
power  consumption,  however,  may  be  taken  as  a  fixed 
item,  and  divided  as  follows: — 

Power  of  mills 12 .5  k.w  per  ton 

Power  of  conveyors 1 .0 

Power  of  dryers 2.7 

Power  for  fans 3.0 

Power  for  feeders 0.8        " 


20.0 


While  we  do  not  like  to  offer  general  figures  as  to 
cost  of  pulverized  coal  firing,  it  may  be  permissible  to 
give  specific  data.  Table  E  includes  complete  figures 
covering  the  cost  of  steam  production  in  one  plant,  of 
3,000  h.p.,  over  the  period  of  one  year.  As  to  capital 
expenditure  required  and  comparative  operating  cost  for 
a  new  plant,  a  report  recently  made  by  Henry  Kreisinger 
covering  a  contemplated  installation  burning  high  grade 
eastern  coal  is  submitted  herewith.  His  conclusions  in 
the  report  have  been  accepted  by  the  operating  and  con- 
sulting engineers  of  the  firm  for  which  it  was  made. 

TABLE  E — Yearly  cost  figures  of  producing  1000  lbs.  of  steam 
in  a  plant  of  3000  h.p.  boiler  capacity. 

Kind  of  coal  —  Bituminous  screenings. 

Moisture  as  received 5 .2% 

Volatile  matter 33  .4% 

Fixed  carbon 48 .3% 

Ash 13.0% 

B.t.u.  (as  received) 11,771 

B.t.u.  (dry  basis) 12,414 

Total  steam  made 854,158.17  M   lbs. 

Evaporation  from  and  at  212  deg.  F 9 .75    "     " 

Cost  of  coal  per  ton  f.o.b.  plant 5 .  13 

Total  tons  burned 43,703 

Cost  of  fuel 224,709 .39 

Cost  of  repairs 7,216 .00 

Cost  of  supplies 7,271 .88 

Cost  of  water 13,330 .30 

Cost  of  labour 23,680 .52 

Total  operating  costs 276,207.99 

Cost  per  1000  lbs.  steam .^24 

Total  investment  at  20% 52,799 .66 

Investment  charge  per  1000  lbs.  steam 0.1 

Total  annual  cow     329,007.65 

Nel  <<•  i  per  1000  lbs.  steam 185 
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Operating  cost  of  unloading,  crushing,  drying,  pul- 
verizing and  firing  pulverized  coal  in  a  3,000  horse  power 
plant,  including  boiler  washing  and  ash  handling  from 
records  for  month  of  January,  1920  — 

Labour  Cost  per  month 

Unloading  (cars  to  track  hopper)  about 
50%  of  cars  were  of  bottom  dump 
type,  balance  had  no  dump  and  coal 
had  to  be  shovelled  over  side  into  track 

hoppers 622  hrs.  at  40c.  —$248 .80 

Mill  operator  (day) 208      "      60c.       124.80 

"helper     (day) 208      "      40c.         83.20 

(nights) 208      "      50c.       104.00 

"  helper     (nights) 208      "      40c.         83 .20 

Fireman 720      "      51c.       367.20 

Boiler  washer  and  cleaner 416      "      40c.       166 .40 

Repair  man  (Acting  foreman  of  wash- 
er and  cleaner) 208      "      60c.       124 .80 

Ash  handler 208      "      40c.         83.20 

Total $1385 .60 

Power 

Power  consumed  by  pulverizing  mills  55,440  kw.  at  lc.  554.40 

"     dryer 315    "        "  31.50 

"           "        "     elevator,  convey- 
or and  coal  feeding  equipment 10,450    "        "  104 .50 

Total $690 .40 

Miscellaneous 

Coal  used  in  dryer  furnace 26.8  tons  at  $4.80    128.60 

Lubricant  oil  at  46c.  per  gal.  Grease 

@  10c.  per  lb 47.25 

Total $175  .85 


Summary  of  cost  of  preparing  coal  and  firing  boiler 


3150  tons, 
f  Item  1  to  9  inclusive  i     44c. 

Item  10  "  12      " 
I  Item  13  and 


11 


22c. 
5c. 


71c 


-22c. 
J  05c. 


47c. 


Total  coal  burned  during  the  month 
Total  labour  costs  per  ton  of  coal  fired— 

"   power  costs      "    — 

"  miscellaneous  "  "  "  "  — 
Total  cost  of  labour,  power  and 
miscellaneous  items  for  unload- 
ing, drying,  pulverizing,  convey- 
ing, firing  boiler,  washing  and  ash 
handling   per   ton   of   coal   fired 

exclusive  of  overhead 

Summary  of  cost  of  preparng  coal   including  power  costs  for  feeding 

to  furnace. 

Total  coal  burned  during  month  3,150  tons 

"  labour  costs  per  ton  pulverized . .  —  ( Item    1  to  5  inclusive  i  20c 
"  power    "        "              "        "     —     Item  10  to  12    ' 
"  miscellaneous      "                         —  I  Item  13  and   14 
Total  cost  of  labour,  power  and  miscellaneous  items 
for    unloading,    drying,    pulverizing,     and    con- 
veying pulverized  coal  from  car  to  boiler  furnace 
exclusive  of  overhead 

In  conclusion  it  may  be  stated  that  any  Canadian 
coals  would  present  excellent  possibilities  for  commercial 
and  industrial  use  when  pulverized  and  burned  in  sus- 
pension. That  the  pulverization  of  these  fuels  would: — 
1.  Guarantee  efficient  operation  with  any  type  of  fuel 
under  widely  varying  load  conditions.  2.  Permit  ad- 
vantage being  taken  of  market  conditions,  as  the  use  of 
either  gaseous,  liquid  or  solid  fuels  in  the  same  furnace 
is  practicable.  3.  Permit  the  plant  to  be  operated  at 
uniformly  higher  continuous  rating  than  is  possible  with 
any  other  method  of  firing.  4.  Make  plant  much  more 
responsive  to  fluctuating  load  conditions.  5.  Insure 
continuity  of  operation.  6.  Reduce  labour.  7.  Redu- 
ce stand-by  loss.  8.  Reduce  both  boiler  and  furnace 
maintenance,  and  by  reduction  of  arduous  manual  labour 
permit  the  use  of  higher  grade  men,  thereby  insuring  more 
intelligent  boiler  room  operators. 
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(Continued  from  May  1923  issue,  "The  Engineering  Journal") 


We  will  now  consider  some  somewhat  similar  expe- 
riments on  solid  substances.  Two  of  Rutherford's  pupils, 
Geiger  and  Marsden,  observed  the  effect  of  thin  metal 
plates  on  a  stream  of  swiftly  moving  alpha  particles. 
They  found  that  a  beam  of  alpha  particles  was  broadened 
by  passing  through  a  thin  sheet  of  metal.  Due  to  some 
of  the  particles  passing  so  closely  to  the  nucleus,  a  few 
are  bent  through  quite  a  large  angle  and  some  are  even 
turned  back  just  as  a  comet  coming  into  our  solar  system 
is  sometimes  turned  back,  describing  a  parabola  with 
the  sun  at  its  focus.  Figure  No.  15  is  a  diagram  showing 
roughly  how  a  thin  sheet  of  metal  a  few  molecules  thick 
bends  the  stream  of  alpha  particles  through  different 


REFLECTION  OF  ALPHA  PaRTiCLES  BY  A  *HIN  PLATE  OF  METAL 


Figure  No.  15 

angles.  Professor  Rutherford  computed  the  chance  of 
an  alpha  particle  being  bent  through  a  certain  angle, 
then  from  measurements  of  the  number  of  alpha  particles 
bent  through  different  angles,  it  was  possible  to  determine 
the  electrical  charge  on  the  nucleus  of  the  atom  of  the 
metal  of  which  the  plate  was  composed.  In  this  way  he 
was  able  to  show  approximately  that  the  number  of 
positive  charges  on  the  nucleus  was  equal  to  half  the  atom- 
ic weight.  This  is  tantamount  to  saying  that  the  number 
of  electrons  surrounding  the  nucleus  is  equal  to  half  the 
atomic  weight  of  the  atom,  because  as  we  know,  the 
number  of  outer  electrons  must  be  equal  to  the  number 
of  positive  charges  on  the  nucleus. 

How  the  Structure  of  Atoms  was  Discovered 

More  evidence  as  to  the  number  of  charges  on  the 
nucleus  was  obtained  from  X-ray  spectra.  It  has  al- 
ready been  shown  how  a  spectrum  of  light  may  be  pro- 
duced by  means  of  a  grating  ruled  with  fine  lines.  The 
number  of  lines  in  the  grating  actually  used  was  14,480 
lines  per  inch.  It  has  not  been  found  possible  to  make 
such  a  grating  for  use  with  X-rays,  one  reason  being  that 
X-rays  are  light  of  such  very  short  wave-length;  (about 
one  ten  thousandth  that  of  ordinary  light).  However, 
it  has  been  found  that  a  crystal,  such  as  iceland  spar, 
may  be  used  as  a  grating  for  use  with  X-rays  because  of 
the  molecules  of  the  crystal  being  arranged  in  equidis- 
tantly  space  drows.  An  Oxford  student  named  Moseley, 
who  sad  to  relate,  was  shot  to  death  in  the  trenches 
during  the  war,  was  able  to  throw  a  good  deal  of  light 


on  the  structure  of  atoms  by  means  of  X-ray  spectra. 
He  compared  the  spectra  of  X-rays  from  different  substan- 
ces. You  will  remember  how  X-rays  are  produced  in 
the  X-ray  tube  (see  figure  No.  10).  Electrons  impinge 
with  an  enormous  velocity  on  the  anti-cathode  and  their 
sudden  stoppage  gives  rise  to  X-rays.  Moseley  used 
different  substances  for  the  anti-cathode  in  the  X-ray 
tube  and  examined  the  spectra  of  the  X-rays  produced 
in  each  case.  Now  the  deviations  produced  by  a  grating 
are  inversely  proportional  to  the  wave-length,  and  Moseley 
was  thus  able  to  find  the  wave-length  of  the  X-rays. 
Moseley  found  a  very  simple  relation  between  the  wave- 
length of  the  X-rays  and  the  atomic  weight  of  the  element. 


Figure  No.  16 

There  are  found  to  be  three  series  of  X-ray  wave-lengths, 
the  K  series,  the  L  series  and  the  M  series.  Some  spectra 
in  the  K  and  L  series  are  shown  in  figure  No.  16.  It 
will  be  seen  from  these  spectra  how  uniformly  the  wave- 
length decreases  with  increase  in  atomic  weight.  More 
precisely  stated,  the  wave-length  varies  inversely  as  the 
square  of  what  Moseley  called  the  atomic  number.  This 
was  correlated  by  Moseley  with  what  had  been  discovered 
from  the  scattering  of  alpha  particles,  in  that  the  charge 
on  the  nucleus  was  approximately  equal  to  half  the  atomic 
weight,  and  Moseley  was  led  to  the  important  general- 
ization that  the  atomic  number  of  an  element  is  the  number 
of  electrons  surrounding  the  nucleus  of  its  atom.  Thus 
we  have  for  a  few  of  the  lighter  elements. 


Element 

Atomic  Weight 

Atomic  Number 

Helium 

3.99 

2 

Carbon 

12.00 

6 

Nitrogen 

14.IH 

7 

Oxygen 

16.00 

8 

and  we  can  see  that  hydrogen  which  is  lighter  than  helium 
must  have  the  atomic  number  one. 

Direct  Evidence  in  regard  to  the  Structure  of  Atoms 
given  by  Radio-Activity 

The  conception  of  atomic  number  has  thrown  light 
on  Mendeleeff's  table  of  the  elements.  Mendeleeff,  a 
Russian  chemist  showed  mam  years  ago  thai  (he  pro- 
perties of  the  elements  were  periodic  functions  ol  tJ 
atomic  weigliK  and  that  a  table  could  be  made  up,  ar- 
ranging the  elements  in  groups  having  similar  properties 
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(figure  No.  17).  From  this  table  we  can  see  that  the 
alkali  metals,  lithium,  sodium,  potassium,  rubidium  and 
caesium,  which  all  have  similar  properties,  naturally  fall 
into  the  same  group.  Similarly,  with  chlorine,  bromine 
and  iodine  which  are  found  in  group  VII.  Moseley's 
generalization  shows  that  it  is  only  possible  to  have 
ninety-two  elements  from  hydrogen  to  uranium.  Of 
these  all  but  six  are  already  known.  Those  missing  are  two 
of  the  rare  earth  group  (elements  57  to  72),  an  analogue 
of  rubidium  in  group  one,  and  two  analogues  of  manganese 
and  one  of  iodine  in  group  VII. 

The  conception  of  atomic  number  has  been  confirmed 
and  extended  by  discoveries  in  radio-activity,  which  have 
proved  that  the  properties  of  the  elements  depend  on  the 
number  of  electrons  surrounding  the  nucleus.  In  the 
early  days  of  radio-activity  it  was  found  that  by  the 
emission  of  alpha  particles  and  electrons  (or  beta  particles 
as  they  were  called  at  that  time)  radium  changed  into 
other  substances.  Radium  changed  into  emanation 
which  in  its  turn  changed  into  radium  A,  radium  B,  radium 
C  etc.,  and  these  substances  are  now  known  to  be  ele- 
ments. Radium  emanation  was  originally  given  a  very 
non-committal  name  possibly  because  it  was  so  mysterious, 
but  is  now  known  as  a  gas  called  niton,  while  the  other  sub- 
stances into  which  it  breaks  up  are  known  to  be  the  elements 


polonium,  bismuth,  and  lead.     To  examine  these  a  little 
more  closely  we  will  put  them  in  tabular  form  thus: 

Radio-active  Transformations 


Name  of 
Element 

Atomic 
Number 

Atomic 
Weight 

Half  Value 
Period 

Radium 
Emanation 
Radium  A 

Radium 

Niton 

Polonium 

88 
86 
84 

226  2 
222.2 
218  2 

1650  years 
3  5  days 
3  minutes 

Radium  B 
Radium  C 
Radium  C 

Lead 

Bismuth 
Polonium 

82 
83 
84 

214.2 
214.2 
214  2 

26.8  minutes 
19.5  minutes 

Radium  D 
Radium  E 
Radium  F 

Lead 

Bismuth 

Polonium 

82 
83 

84 

210  2 
210.2 
210.2 

16.5  hours 

5  days 
136  days 

Radium  G  Lead  82  206.2 

In  the  above  we  see  that  the  properties  of  the  sub- 
stance (hence  the  name  of  the  substance)  depend  on  the 
atomic  number  and  not  on  the  atomic  weight.  For 
instance,  radium  B  and  radium  D  and  radium  G  are  all 
of  them  lead  having  the  same  chemical  and  physical 
properties  as  ordinary  lead.  One  of  them,  radium  G 
cannot  be  distinguished  from  ordinary  lead  in  any  way 
except  by  a  determination  of  its  atomic  weight,  the  atomic 
weight  of  ordinary  lead  being  207.2;  the  other  two,  radium 
B  and  D,  differ  from  radium  G  and  from  ordinary  lead  in 


PERIODIC  TABLE  OF  THE  CHEMICAL  ELEMENTS,  1923 


Group  O      Group  I      Group  II    Group  III    Group  IV     Group  V     Group  VI    Group  VII 


Group  VIII 


Hydrogen 
1.008 


2 
Helium 
He  3  .99 


3 

Lithium 
Li.  6.94 


Beryllium 
Be.  9.1 


5 
Boron. 
B.  11.0 


6 

Carbon 

C.  12.00 


7 
Nitrogen 
N.  14.01 


Oxygen 
O.  16.00 


9 
Fluorine 
F.  19.0 


10 

Neon 

Ne.  20.2 


11 

Sodium 
Na.  23  .00 


12 

Magnesium 
Mg.  24.32 


13 

Aluminium 
Al.  27.1 


14 

Silicon 

Si.  28.3 


15 

Phosphorus 
P.  31.04 


16 

Sulphur 
S.  32.07 


17 

Chlorine 
CI.  35.46 


18 

Argon 

A.  39. 8i 


19 

Potassium 
K.  39.10 


20 

Calcium 

Ca.  40.07 


21 
Scandium 
Sc.  44.1 


22 
Titanium 
Ti.  48.1 


23 

/Vanadium 
\ V.  51.0 


24 

Chromium 

Cr.  52.0 


25 

Manganese 
Mn.  54 .93 


26  27  28 

Iron  Cobalt        Nickel 

Fe.  55.84      Co.  58.97    Ni  58.68 


29 

Copper 

Cu.  63.57 


30 

Zinc 

Zn.  65.37 


31 
Gallium 
Ga.  69.9 


32 

Germ'iuml 
Ge.  72.5/ 


33 

Arsenic 
As.  74.96 


34 

Selenium 
Se.  79.2 


35 
Bromine 
Br.  79.92 


36 
Krypton 
Kr.  82  92 


37 
Rubidium 
Rb.  85.45 


38 
Strontium 
Sr.  87.63 


39 
Yttrium 
Yt.  89.0 


40 
Zirconium 
Zr.  90.6 


41 

Niobium 
Nb.  93 .5 


42 

Molybd'um 
Mo.  96.0 


43 


44  45  46 

Ruthenium    Rhodium  Palladium 

Ru.  101.7  Rh.  102.9  Pd.  106.7 


B 


47 
Silver 
Ag.  107.1 


48 

Cadmium 

Cd.  112.40 


49 

Indium 

In.  114.8 


50 

Tin 

Sn.  119.0 


51 

Antimony 
Sb.  120.2 


52 
Tellurium 
Te.  127.5 


53 

Iodine 

I.  126.92 


54 

Xenon 

Xe.  130.2 


55 

Caesium 
Cs.   132.81 


56 

Barium 

Ba.  137.37 


~     57 
Lanthanum 
La.  139.0 


63  64 

Europium  Gadolinium 

Eu.  152.0  Gd.157.3 

69  70  71         | 

Thulium  Ytterbium        Lutecium  { 

Tm.  168.5        Yb.  172.0  Lu.  174.0  I 


58 
Cerium 
Ce.  140.25 

65 
Terbium 
Tb.  159.2 
72 

Haf  ni  um 

180 


59  60 

Praseodymium    Neodymium  I 

Pr.  140.6  Nd.  144.3     |_ 
66  67 
Dysprosium            Holmium 
Dy.  162.5            163.5 


61 


62 
Samarium 
Sa.  150.4 


68 
Erbium 
Er.167.7 


73 

Tantalum 
Ta.  181 .5 


74 
Tungsten 
W.  184.0 


75 


76  77  78 

Osmium      Iridium       Platinum 
Os.  190.9    Ir.  193.1     Pt.  195.2 


B 


86 

Radium 

Emanation 

(222) 


79 

Gold 

Au.  197.2 


87 


80 
Mercury 
Hg.  200.6 


88 

Radium 

Ra.  226.0 


81 
Thallium 
Tl.  204 .0 


89 
Actinium 


82 

Lead 

Pb.  207.20 


83 
Bismuth 
Bi.  208.0 


84 

Polonium 

(210) 


85 


90 

Thorium 

Th.  232.12 


91 
Uranium  X* 
(Brevium) 


92 

Uranium 
U.  238.18 


The  figures  above  the  name  of  the  element  are  the  atomic  numbers,  and  those  below  the  atomic  weights. 

Only  the  five  spaces  marked are  vacant  places 

Note.— At  the  time  the  paper  was  read  there  were  actually  six  vacant  places  but  the  recent  discovery  of  Hafnium  by  Coster  and 

Hevesy  has  reduced  the  number  to  five.     Hafnium  is  so  called  after  Openhagen.     It  is  contained  to  the  extent  of  5% 

or  10%  in  Zirconium  minerals,  and  is  an  analogue  of  Zirconium  and  Titanium. 

Figure  No.   17 
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being  radio-active.  Radio-activity  has  therefore,  given 
us  a  means  of  distinguishing  between  certain  substances 
which  are  chemically  identical  but  have  different  atomic 
weights.  Frederick  Soddy,  formerly  professor  of  che- 
mistry at  McGill  University,  has  given  the  name  of  iso- 
topes to  substances  which  are  chemically  identical  but 
have  different  atomic  weights.  From  the  above  table 
we  see  that  radium  having  an  atomic  weight  of  226.2 
has  an  alpha  particle  shot  out  from  its  nucleus,  the  loss 
of  which  changes  the  atomic  weight  to  222.2.  Since  the 
lost  alpha  particle  has  two  positive  charges,  the  nucleus 
now  has  two  fewer  positive  charges,  hence  in  order  for 
the  atom  to  be  electrically  neutral  there  are  two  fewer 
outer  electrons  and  the  atomic  number  becomes  86. 
This  changes  the  chemical  nature  so  that  the  atom  of 
the  metal  radium  becomes  the  atom  of  a  gas  niton; 
similarly  niton  changes  into  polonium  and  the  polonium 
or  radium  A,  changes  into  lead  or  radium  B.  These 
changes  from  radium  to  radium  B  are  all  due  to  alpha 
particles  having  been  released  from  the  nucleus.  At 
this  point  a  different  kind  of  change  takes  place,  the 
radium  B  loses  an  electron  from  its  nucleus  so  that  there 
is  no  measurable  change  in  atomic  weight  and  the 
same  is  true  of  radium  C.  However,  since  there  is 
a  loss  of  an  electron  from  the  nucleus  changing  its 
charge  by  one  unit,  there  will  therefore  be  one  outer 
electron  more,  and  the  atomic  number  will  be  greater. 
Radium  C  however,  evidently  gives  out  an  alpha  particle, 
for  there  is  a  change  of  atomic  weight.  We  see  therefore 
that  when  an  alpha  particle  is  emitted,  the  atomic  weight 
goes  down  four  points  and  the  atomic  number  down  two, 
while  the  emission  of  an  electron  which  does  not  appre- 
ciably affect  the  atomic  weight  moves  the  atomic  number 
up  one.  The  last  column  of  the  table,  showing  the  half 
value  period  has  been  added  in  order  to  give  an  idea  of 
the  rapidity  of  the  changes.  To  illustrate  the  meaning 
of  this,  if  a  given  amount  of  pure  radium  were  taken,  in 
1650  years  only  half  of  it  would  still  be  radium;  similarly 
in  3.5  days  a  given  quantity  of  pure  niton  would  have 
diminished  by  one  half,  the  remainder  being  charged  into 
polonium  and  other  substances.  No  half  value  period 
is  shown  for  radium  C  because  the  change  is  practically 
instantaneous.  Radium  G  on  the  other  hand,  which  is 
the  end  product  of  these  transformations,  if  it  changes 
at  all,  changes  so  slowly  that  it  has  not  been  found  possi- 
ble to  observe  the  change.  The  radio-activity  of  uranium 
is  so  slow  that  it  has  five  thousand  million  years  for  half 
value  period,  while  on  the  other  hand,  radium  C  changes 
so  rapidly  that  the  half  period  value  has  been  estimated 
at  a  millionth  of  a  second.  In  the  case  of  ordinary 
elements  not  classed  as  radio-active,  the  stability  of  the 
atom  is  so  great  that  no  change  from  one  element  to  an- 
other has  been  observed, except  in  the  case  of  potassium  and 
sodium  in  both  of  which  a  slight  radio-activity  has  been 
noticed. 

As  previously  stated  there  are  a  number  of  kinds  of 
lead  formed  from  the  decomposition  of  the  radium  atom, 
two  of  them  unstable,  and  one  a  final  and  stable  product. 
We  have  seen  that  this  differs  slightly  in  atomic  weight 
from  ordinary  lead.  There  is  a  third  lead  of  a  stable  kind 
which  belongs  to  another  radio-active  series,  that  is  to 
say  the  thorium  series.  The  approximate  values  of  the 
atomic  weights  of  these  three  leads  are:  radio  lead  206, 
thorio  lead  208,  and  ordinary  lead  207.  Ordinary  lead 
is  probably  a  mixture  of  radio  lead  and  thorio  lead. 

The  Discovery  of  Isotopes  of  Ordinary  Substances 

Radio-activity  having  brought  to  our  notice  the  fact 
that   the  same  substance  might  have  different  atomic 


weights,  in  other  words  having  indicated  the  existence  of 
isotopes,  it  was  natural  to  suppose  that  there  were  iso- 
topes of  ordinary  stable  substances,  non-radio-active. 
This  was  first  demonstrated  in  the  case  of  the  elementary 
gas  neon,  by  Sir  J.  J.  Thomson,  who  showed  that  neon 
is  composed  of  two  isotopes  having  atomic  weights  20 
and  22,  the  atomic  weight  of  ordinary  neon  (20.2), 
being  accounted  for  by  its  being  a  mixture  of  the  two 
isotopes  in  such  proportion  as  to  give  its  atomic 
weight.  Thomson  took  ordinary  neon  gas  and  deter- 
mined the  atomic  weight  of  constituent  particles  by  his 
method  of  positive  ray  analysis  which  will  now  be 
described.  This  method  consists  of  sending  a  discharge 
through  a  tube  containing  a  rarified  gas,  obtaining  in  the 
tube  a  fine  stream  of  positively  charged  particles  of  the 
gas,  and  then  deviating  this  stream  by  means  of  electro- 
magnetic and  electrostatic  fields.  The  amount  of  de- 
viation produced,  will  depend  on  the  mass  of  the  particles 
and  on  their  charge,  which  can  be  separately  determined. 


Figure  No.  18 

To  illustrate  the  method  consider  the  discharge  tube 
shown  in  figure  No.  18  which  represents  a  tube  filled 
with  helium  under  very  low  pressure.  The  stream  of 
electrons  shot  out  normally  from  the  cathode  proceeds 
towards  the  right  in  straight  lines  past  the  anode  towards 
the  end  of  the  tube.  The  cathode  of  this  special  tube 
being  perforated,  positively  charged  particles  of  the  he- 
lium gas  in  the  tube  shoot  backwards;  (towards  the  left 
in  the  figure).  The  stream  of  electrons  is  bluish  and  the 
stream  of  positively  charged  particles  orange  coloured  in 
the  case  of  helium  gas,  as  shown  on  the  lantern  slide.  In 
Sir  J.  J.  Thomson's  experiments  the  stream  of  positively 
charged  particles  was  driven  through  a  long  fine  tube  and 
the  resulting  fine  stream  of  particles,  acted  on  by  both 
magnetic  and  electric  fields,  producing  parabolic  curves. 
The  stream  of  particles  was  received  on  a  photographic 
plate  which  gave  a  permanent  record  of  the  curves.  Mea- 
surements made  on  these  plates  gave  data  from  which 
the  mass  of  the  particles  could  be  determined.  This 
method  of  positive  ray  analysis  has  been  radically  modified 
by  Aston  who  has  been  able  to  make  very  accurate 
measurements  of  atomic  weight  by  his  method.  Aston's 
work  has  led  to  a  very  considerable  extension  of  our  knowl- 
edge of  isotopes.  This  work  has  shown  already  that  the 
atomic  weights  of  the  elements  are  whole  numbers  when 
the  element  does  not  consist  of  isotopes,  except  in  the  case 
of  hydrogen  whose  atomic  weight  determined  on  single 
atoms  (1.008)  is  the  same  as  found  by  determinations 
made  on  a  mass  of  the  gas.  Some  substances  he  found 
had  a  number  of  isotopes,  for  instance  krypton  whose 
atomic  weight  given  as  82.92  is  found  to  consist  of  isotopes 
having  atomic  weights  78,  80,  82,  84  and  86. 

Modern  Science  and  the   Transmutation  of  Metals 

The  preceding  outline  of  our  presenl  knowledge  of  the 
make-up  of  the  atoms  of  the  elements  leads  to  the  DOSSi- 
bility  of  the  transmutation  of  metals.  All  thai  is  necess- 
ary to  change  one  element  into  another  is  to  change  the 

number  of  outer  electrons.  We  sec  m  the  case  of  krypton 
that  there  are  six  different  kinds  <>i  atoms,  probably  diffa  - 
ing  from  one  another  in  the  number  of  hydrogen  and  he- 
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Hum  atoms  in  their  nuclei,  but  all  having  the  same  nuclear 
charge  hence  the  same  number  of  outer  electrons.  Aston 
has  also  found  that  there  are  atoms  having  the  same  atom- 
ic weight  but  a  different  number  of  outer  electrons.  These 
atoms  have  different  chemical  properties  and  are  known 
as  isobares.  We  have  already  seen  in  discussing  radio- 
active transformations  that  radium  B,  C  and  C  having 
the  properties  respectively  of  lead,  bismuth  and  polonium 
all  have  the  same  atomic  weight  214.2  and  similarly  with 
radium  D,  E  and  F  which  all  have  the  atomic  weight 
210.2.  These  facts  show  clearly  that  if  we  could  change 
in  any  way  the  number  of  outer  electrons  in  the  atoms 
of  any  substance  we  would  make  a  corresponding  change 
in  its  properties.  Referring  to  figure  No.  17,  we  see  that 
the  atomic  number  of  mercury  is  80  and  of  gold  79  so 
that  in  order  to  make  gold  from  mercury  all  that  is  nec- 
essary is  to  remove  one  of  the  outer  electrons  from  an 
atom  of  mercury.  This  possibility  has  recently  led  some 
people  to  suppose  that  the  philosopher's  stone  has  been 
discovered  at  last  and  that  the  transmutation  of  metals 
is  now  possible.  This  however,  is  far  from  the  truth. 
If  it  were  possible  to  convert  other  metals  into  gold  as 
was  recently  stated  to  have  been  done  in  Germany,  we 
could  obtain  a  supply  of  heat  energy  that  would  be  far 
more  valuable  than  the  gold  produced.  The  possibility 
of  transmutation  was  seen  about  fifteen  years  ago  by 
Sir  William  Ramsay,  a  very  distinguished  English  chemist. 
Having  in  mind  the  enormous  velocities  with  which  alpha 
particles  are  shot  out  of  radio-active  substances  he  saw 
a  new  method  of  attack  in  acting  on  previously  unchange- 
able elements.  He  used  the  radio-active  gas  called 
radium  emanation  or  niton  which  was  one  of  the  most 
strongly  radioactive  substances  available.  Allowing  this 
substance  to  act  on  copper  sulphate  he  thought  he 
obtained  traces  of  lithium  and  sodium.  His  results 
however,  were  afterwards  shown  to  be  in  error.  More 
recently  Sir  Ernest  Rutherford  has  attacked  the  problem 
in  a  different  way.  Rutherford  used  a  still  more  powerful 
radio-active  substance  than  radium  emanation  viz; 
radium  C,  which  disrupts  so  violently  that,  as  seen  in 
the  table  previously  given,  in  19.5  minutes  half  of  a 
given  quantity  of  pure  radium  C  will  have  changed  into 
something  else.  The  velocity  with  which  alpha  particles 
are  ejected  from  this  substance  is  so  great  that  they  will 
travel  through  7.06  centimeters  of  air  before  coming  to 
rest.  In  Rutherford's  first  experiments  the  light  gases 
such  as  hydrogen,  nitrogen,  carbon  dioxide,  etc.,  were 
experimented  with.  A  speck  of  radium  C  was  used  as 
a  centre  of  emission  and  from  this  a  stream  of  alpha  par- 
ticles was  sent  through  the  gas.  Out  of  a  large  number  of 
swift  alpha  particles  encountering  millions  of  atoms  an 
occasional  one  would  hit  the  nucleus  of  an  atom.  In 
the  case  of  hydrogen,  the  nucleus  being  the  proton  whose 
mass  is  approximately  one- fourth  that  of  the  alpha 
particle,  its  nucleus  is  sent  forwards,  by  the  force  of  the 
impact  with  a  velocity  greater  than  that  of  the  alpha 


particle  that  struck  it.  This  swiftly  moving  proton  will 
cause  a  flash  on  a  screen  of  zinc  sulphide  just  as  an  alpha 
particle  will,  and  by  observing  the  range  of  the  proton 
an  idea  of  its  velocity  is  obtained.  In  the  case  of  other 
gases  experimented  on,  such  as  nitrogen,  fluorine,  and  air, 
it  was  found  that  hydrogen  atoms  or  protons  were  knocked 
out  of  them  also,  but  Rutherford  was  unable  to  knock 
hydrogen  atoms  out  of  carbon  dioxide  or  out  of  oxygen. 
(Some  swift  hydrogen  atoms  did  appear  in  the  experiments 
but  from  the  small  quantity  produced  and  from  their 
general  behaviour  these  were  thought  to  have  come  out 
of  the  radium  C.)  Rutherford's  results  are  interesting 
not  only  because  they  are  the  first  successful  attempts 
to  change  one  element  into  another,  but  also  because  they 
give  us  an  insight  into  the  structure  of  the  lighter  elements. 
The  lack  of  hydrogen  in  the  nuclei  of  oxygen  and  carbon 
dioxide  shows  that  the  nucleus  of  the  oxygen  atom,  of  atomic 
weight  16,  contains  4  alpha  particles,  and  that  of  carbon 
of  atomic  weight  12,  is  made  up  of  3  alpha  particles. 
Nitrogen  however,  (atomic  weight  14)  with  which  Ruther- 
ford has  been  very  successful  in  obtaining  swift  hydrogen 
atoms,  contains  in  its  nucleus  3  alpha  particles  and  2 
protons,  and  the  nucleus  of  fluorine  (atomic  weight  19) 
is  composed  of  4  alpha  particles  and  3  protons.  Similarly 
for  the  other  elements  mentioned  above,  the  numbers 
given  are  possible  arrangements  of  alpha  particles  and 
protons  that  will  give  at  the  same  time  the  proper  atomic 
weight  and  atomic  number,  and  probably  the  only  arrange- 
ments that  will  do  so.  Very  recently  Sir  Ernest  Ruther- 
ford and  Dr.  Chad  wick  have  succeeded  in  knocking  hy- 
drogen atoms  out  of  carbon,  fluorine,  aluminum,  sodium 
and  phosphorus. 

What  has  the  Future  in  Store  for  Us? 

Painstaking  experiments  by  Professor  Rutherford 
and  by  other  physicists  all  over  the  world  are  still  taking 
place  with  the  object  of  extending  our  knowledge  of  the 
problems  discussed  in  this  paper.  There  still  remains  the 
great  outstanding  problem  as  to  the  precise  nature  of  the 
ether.  Is  it  a  continuous  fluid  as  was  at  one  time  supposed 
or  does  it  consist  of  very  minute  particles  even  smaller 
than  the  electron,  which  has  a  diameter  of  only  twenty- 
seven  millionths  of  an  Angstrom  Unit,  or  are  these  ether 
particles  perhaps  even  enormously  smaller  than  the  pro- 
ton which  is  two  thousand  times  smaller  than  the  electron  ? 
Will  investigations  as  to  the  nature  of  the  ether  open  up 
the  way  to  some  new  practical  application,  just  as  the 
study  of  the  electron  led  to  the  development  of  the  won- 
derful vacuum  tube  that  has  revolutionized  radio  tele- 
phony and  which  may  perhaps  revolutionize  power 
engineering,  not  to  mention  the  discoveries  of  radium 
and  X-rays  which  also  resulted  from  investigations  which 
led  up  to  the  discovery  of  the  electron  ?  Or  will  some  way 
be  discovered  of  breaking  up  the  nuclei  of  atoms  so  as  to 
unlock  the  boundless  energy  stored  up  in  them  ? 
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By-laws  Amended 

The  result  of  the  ballot  submitted  to  the  membership 
on  the  proposed  changes  in  the  by-laws  of  The  Institute 
shows  that  all  amendments  have  carried  by  a  substantial 
majority.  The  final  result  gives  the  total  number  of 
valid  ballots  as  nine  hundred  and  seventy-three;  in  favour 
of  all  amendments,  six  hundred  and  fifty;  against  all 
amendments,  one  hundred  and  fifty-three;  and  mixed 
votes,  one  hundred  and  seventy.  The  actual  percentage 
in  favour  of  the  various  clauses  varies  from  seventy-one 
per  cent  for  section  twelve,  to  eighty-three  per  cent  for 
sections  one,  three  and  four,  the  percentages  for  the 
other  clauses  varying  between  those  limits.  The  amend- 
ments, therefore,  as  published  on  page  ninety-five  of  the 
February  Journal,  are  now  part  of  the  by-laws  of  The 
Institute,  and  will  be  included  in  the  year  book  to  be  issued 
shortly. 

The  provisions  relating  to  branch  membership  will 
go  into  effect  as  soon  as  the  distribution  of  territory  has 
been  made  and  approved  by  Council.     Until  this  is  done 


it  will  be  impossible  to  ascertain  the  actual  branch  mem- 
bership, and  therefore,  the  Council  representation. 

There  was  opposition  to  the  changes  owing  to  the 
fact  that  the  proposals  gave  Montreal  and  Quebec  prov- 
ince a  much  smaller  representation  on  Council  than 
heretofore,  and  a  smaller  proportional  representation 
than  any  other  province.  The  members  of  The  Institute 
residing  outside  of  Quebec  province  will  recognize  that  the 
situation  will  need  remedying  and  will  no  doubt  vote  in 
favour  of  a  change  to  give  a  more  equable  distribution 
of  Council  representation  and  still  have  every  branch 
represented,  as  was  recommended  by  the  Committee  on 
Policy. 

National  Conference  on  Education 
and   Citizenship 

As  an  illustration  of  the  ever  broadening  sphere  of 
activity  of  The  Institute,  it  is  of  more  than  passing  in- 
terest to  note  that  The  Institute  was  officially  represented 
at  the  recent  Conference  on  Education  and  Citizenship 
held  in  Toronto,  April  fourth  to  eighth,  by  the  president 
and  secretary.  The  president  reported  at  the  last 
council  meeting  that  he  believed  that  the  convention  was 
sufficiently  important,  both  from  the  desirability  of  the 
objects,  the  pre-eminence  of  the  speakers,  and  the  import- 
ance of  the  subjects  discussed,  to  fully  justify  Council's 
action  in  having  been  officially  represented.  President 
Francis  stated  that  he  believed  that  The  Institute  can 
most  heartily  subscribe  to  the  work  of  the  National 
Conference  on  Education  and  Citizenship  and  become 
actively  and  definitely  associated  therewith.  The  daily 
press  gave  considerable  attention  to  the  conference  so 
that  it  is  doubtless  familiar  to  all  members  of  The  Institute, 

One  session  was  devoted  to  a  survey  of  present  day 
conditions  and  an  inquiry  into  the  adequacy  of  education 
as  an  all  important  factor  in  assuring  the  progress  of  civil- 
ization. The  following  day  was  devoted  to  emphasizing 
the  essential  place  of  the  English  language  and  its  lite- 
rature in  education,  sessions  being  held  both  in  French 
and  in  English.  Another  day  was  devoted  to  affirming 
that  the  purpose  of  education  is  the  development  of  cha- 
racter, expressed  in  personality  of  the  one  hand,  and  terms 
of  service  on  the  other. 

The  objects  of  the  conference  were: — 

1.  To  emphasize  the  necessity  of  a  greater  degree  of  idealism 
and  spirituality  in  education,  since  persistence  in  our  present  competi- 
tive and  secular  methods  must  lead  to  western  civilization  eventually 
destroying  itself. 

2.  To  stimulate  a  Dominion  wide  interest  in  education  as  a  means 
to  life  and  not  for  the  purpose  of  livelihood;  to  demonstrate  the  need 
for  a  re-statement  of  values  and  to  seek  the  removal  of  the  emphasis 
now  placed  on  the  material  aspects  of  life  to  the  almost  complete 
neglect  of  the  spiritual. 

3.  To  endow  the  ideas  "education"  and  "citizenship"  with  a 
unity  of  meaning  and  purpose  for  the  nation  and  to  impress  in  the 
hearts  and  minds  of  the  people  the  ideal  of  a  fulness  of  life  attainable 
by  all. 

4.  To  demonstrate  the  continuity  of  the  entire  educational 
process  —  through  its  three  great  and  inseparable  agencies,  the  home, 
the  school,  the  church  —  for  the  development  of  character  as  self- 
expression,  of  citizenship  as  national  character  expression. 

5.  To  discuss  proposals  for  the  improvement  of  education  in 
the  Dominion,  which  could  be  more  readily  effected  by  co-operation 
among  existing  agencies  and  by  the  active  interest  and  support  of 
public  opinion. 

6.  To  pave  the  way  for  annual  public  conferences  of  a  more 
professional  character  at  which  detailed  discussion  and  enquiry  can  be 
entered  into  on  the  great  educational  problems  of  the  dav,  and  on  edu- 
cational development  and  experiment  in  other  parts  of  the  world. 

7.  To  consider  suggestions  for  the  re-organization  of  the  National 
Council  on  Educational  and  for  its  subsequent  policy. 
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Engineering  Legislation  Analyzed 

Councillor  C.  C.  Kirby,  M.E.I.C,  has  prepared  a  com- 
parison of  the  various  engineering  acts  in  effect  in  Canada, 
which  is  published  herewith  as  a  handy  reference  in 
comparing  the  similarity  or  differences  of  the  various  acts 
and  their  scope  and  limitations. 

There  are  now  seven  of  the  eight  major  provinces 
in  which  legislation  is  in  effect,  Saskatchewan  being  the 
only  one  without  any. 

The  definition  of  what  constitutes  professional 
engineering  and  the  practice  of  a  professional  engineer  has 
been  attempted  in  rather  varied  terms  in  the  several 
provinces.  All  define  what  kind  of  work  shall  comprise 
professional  engineering  to  a  greater  or  less  degree. 
Alberta,  Manitoba,  British  Columbia  and  Nova  Scotia 
expressly  except  the  participation  of  a  contractor,  foreman, 
superintendent,  etc.  New  Brunswick  .qualifies  the  de- 
finition by  using  the  term  "in  a  professional  capacity." 
Quebec  exempts  the  work  done"  by  a  skilled  artisan  or 
workman  and  work  of  government  colonization  roads 
or  ordinary  roads  in  rural  municipalities.  Nova  Scotia 
limits  the  application  of  the  definition  to  work  involving 
an  expenditure  of  at  least  $25,000.  British  Columbia 
exempts  work  costing  less  than  $3,000  and  not  involving 
public  safety  and  also  work  privately  owned  by  the 
person  doing  it. 

The  Work  of  Architects 

British  Columbia  specially  exempts  architects. 

Quebec  and  Manitoba.  Do  not  include  any  build- 
ings in  their  definition  clauses. 

Nova  Scotia  specifies  the  particular  kind  of  buildings 
considered  as  engineering. 

New  Brunswick  specifies  factories  and  industrial 
works  a  3  engineering. 

Oitario  specifies  industrial   works  as  engineering. 

Alberta  specifies  steel  and  concrete  structures,  and 
all  buildings  for  the  proper  housing  or  operating  of  before- 
mentioned  engineering   works. 

Division  of  Engineering  into  Branches 

Alberta  specifies  civil,  electrical,  mechanical  and 
mining. 

British  Columbia,  Nova  Scotia,  New  Brunswick  — 
Do  not  mention  the  branches  in  act  or  by-laws. 

Ontario  adds  chemical. 

Quebec  uses  the  term  "civil  engineering",  in  which 
it  includes  railway,  municipal,  hydraulic,  mechanical, 
mining  and  electrical. 

Restriction  of  the  use  of  the  title  "Professional  Engineer" 

Alberta  and  Ontario  use  term  "registered  professional 
engineer." 

Qjebec  restricts  the  use  of  the  title  "civil  engineer" 
or  any  title  implying  membership  in  the  Corporation  of 
Professional  Engineers  of  Quebec. 

British  Columbia,  Manitoba,  New  Brunswick  and 
Nova  Scotia  restrict  the  title   "professional  engineer". 

Elections  of  Council 

In  Alberta  and  Ontario  —  Councillors  represent 
branches  of  engineering  and  are  elected  by  branch 
members. 

In  New  Brunswick  — Councillors  represent  districts 
and  are  elected  by  vote  at  large. 

In  Qjebec  -Councillors  represent  districts  and  are 
elected  by  district  members. 

In  Manitoba,  British  Columbia  and  Nova  Scotia  — 
Councillors  are  elected  at  large. 


Admission  of  Residents  to  Membership 

All  provinces  except  Quebec  allow  admission  without 
examination  at  the  discretion  of  the  council.  Quebec 
allows  this  in  the  case  of  persons  holding  a  diploma  of 
C.E.,  or  degree  of  Bachelor  of  Applied  Science  from  any 
recognized  school  or  university  or  any  member  of  other 
engineering  society  or  corporation  of  professional  engineers 
of  like  importance. 

Privilege  of  Transfer  of   Membership  from  one 
Province  to  Another 

Is  allowed  by  all  provinces. 
Fees  for  Transfer  from  one  Province  to  Another 

Manitoba,  New  Brunswick  and  Nova  Scotia  are  the 
only  provinces  which  follow  the  lines  of  the  "model  act" 
and  permit  such  transfer  without  payment  of  any  fees 
for  the  current  year  to  members  who  have  paid  their 
fees  in  the  provinces  from  which  they  transferred. 

Alberta  requires  an  entrance  fee  of  $10.00. 

British  Columbia  requires  a  $5.00  registration  fee, 
but  no  annual  fee  for  the  year. 

Quebec  and  Ontario  require  ordinary  fees  to  be  paid. 

Licence  for  Non-Residents 

All  provinces  except  Quebec  grant  a  license  to  full 
practice  to  residents  of  other  provinces  who  are  members 
of  similar  associations. 

Quebec  grants  a  license  to  practise  on  consideration 
that  the  actual  engineering  work  planned  be  carried  out 
in  collaboration  with   a   Quebec  member. 

Manitoba,  New  Brunswick  and  Nova  Scotia  require 
a  nominal  fee  of  $1.00  from  members  of  other  similar 

Alberta  $5.00,  Quebec  $10.00,  Ontario  $5.00,  British 
Columbia  $5.00. 

License  Fees  to  Non-Residents,  Not  Members  of 
Similar  Associations 

Ontario  $5.00,  Alberta  $5.00,  British  Columbia  $15.00. 
Manitoba  $25.00,  New  Brunswick  $25.00,  Nova  Scotia 
$20.00,  —  $50.00,  Quebec  $10.00. 

Practice  without  License  or  Fee 

All  provinces  except  Quebec  and  Alberta  allow  persons 
who  are  employees  of  governments  or  corporations 
doing  inter-provincial  business  and  who  are  also  members 
of  similar  associations  in  their  home  provinces  to  practise 
without  fee  or  license. 

Alberta  requires  a  license  to  such  persons  but  no  fee. 

Annual  Fees 

Alberta  $10.00,  British  Columbia  $15.00.  Mani- 
toba $5.00,  Ontario  $5.00,  New  Brunswick  $5.00,  Nova 
Scotia  $5.00,  Quebec  $10.00. 

Use  of  Personal  Seal 

In    Alberta,    British    Columbia,    Manitoba,    Nova 
Scotia  and  Ontario  personal  seal  is  compulsory. 
In  New  Brunswick  use  of  seal  is  optional. 
In  Quebec  use  of  seal  is  not  specified  at  all. 

Minimum  Age  for  Registration 

Alberta  25  years  with  8  years  experience  or  6  with 
college  training. 

British  Columbia  23  years  with  6  years  experience. 

Manitoba  21       "         "  4 

New  Brunswick  23       "         "6      " 

Ontario  21       "         "  5      " 

Quebec  21 

Nova  Scotia  no  limit. 
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Penalties 

For  Practising  without  Registration  or  license. 
Alberta  —  none;  British  Columbia  $50  —  $300;  Ma- 
nitoba   $200;     New     Brunswick     $100  —  $200;    Nova 
Scotia   $100  — $200;   Quebec   $100  — $200;   Ontario  — 
none. 

For  Assuming  Title  of  "Professional  Engineer",  etc. 

Alberta  $50  — $100;  Ontario  $100  — $200.  Other 
provinces  same  as  above. 

Work  of  Assistants 

(  New  Brunswick  and  Nova  Scotia  adopted  the  "model 
act"  clause  "assistants  working  under  the  direct  super- 
vision of  a  professional  engineer  shall  not  be  deemed  to 
be  practising  as  professional  engineers  when  so  engaged." 
Manitoba.  "Graduates  or  undergraduates  of  re- 
cognized engineering  colleges,  when  registered  with  the 
association  may  do  engineering  work  under  the  guidance 
of  a  professional  engineer  who  assumes  responsibility 
for  their  work." 

Ontario  and  British  Columbia.  "Any  person  acting 
as  an  assistant  to  a  professional  engineer  where  such  per- 
son is  directly  responsible  for  the  technical  quality  of  the 
work  must  be  a  professional  engineer.  Any  person  may 
therefore  acts  as  an  assistant  to  a  professional  engineer. 
Any  person  may  therefore  act  as  an  assistant  to  a  pro- 
fessional engineer  and  shall  not  be  deemed  to  be  prac- 
tising professional  engineering  when  so  engaged." 

Quebec  and  Alberta  have  no  clauses  dealing  with 
assistants. 

Scale  of  Fees  for  Professional  Services 

Quebec  has  the  power  to  establish  fees  for  professional 
services  subject  to  approval  of  Lieut. -Governor  in  Council. 

Joint  Examination  Board 

All  provinces  except  Quebec  and  Alberta  have  similar 
clauses  giving  the  council  power  to  delegate  their  powers 
to  a  joint  examining  board  set  up  between  one  or  more 
of  the  other  provinces. 

Alberta  has  its  examining  board  appointed  by  the 
Senate  of  the  University  of  Alberta. 

Restriction  of  Activities  of  Associations 

New  Brunswick,  Nova  Scotia  and  Alberta  have 
provisions  in  their  acts  by  which  the  activities  of  the 
associations  are  limited  to  the  functions  of  administering 
the  act  only. 

Institute  Year  Book 

The  Year  Book  of  The  Institute  will  be  mailed  to 
all  corporate  members  about  the  middle  of  June.  Any 
Junior  or  Student  of  The  Institute  desiring  a  copy  will 
receive  one  by  sending  a  written  request  to  the  head- 
quarters office. 

The  delay  in  issuing  the  Year  Book  this  year  was 
due  to  the  fact  that  it  was  necessary  to  incorporate 
the  changes  in  the  by-laws,  these  changes  not  having 
been  finally  ntified  until  the  meeting  of  Council  held 
on  May  twenty-ninth. 

Besides  the  usual  list  of  members  and  officers  the 
Year  Book  will  embody  all  of  the  professional  engineering 
acts  in  existence  in  Canada,  with  all  modifications  that 
have  been  made  since  the  last  issue. 


1 


OBITUARIES 


William  Scott,  M.E.I.C. 


J 


The  deepest  regret  is  expressed  at  the  news  of  the 
death  of  William  Scott,  m.e.i.c,  at  Southsea,  England, 
on  March  5th,  1923  in  his  fifty-fourth  year.  The  late 
Mr.  Scott  was  one  of  The  Institute's  outstanding  members 
in  railway  and  development  work  in  Newfoundland,  and 
at  the  time  of  his  death  he  was  vice-president  and  general 
manager  of  the  Anglo-Newfoundland  Development 
Company,  Limited,  at  Grand  Falls,  Newfoundland.  He 
was  born  at  St.  Andrews,  Scotland  in  1868  and  received 
his  early  education  at  Madras  College,  St.  Andrews  and 
as  a  pupil  of  William  D.  Sang,  civil  engineer,  Kirkcaldy, 
Scotland  from  1883  to  1888.  He  came  to  Canada  in 
1888  and  was  engaged  in  railway  location  and  construc- 
tion, his  first  work  being  with  the  Ottawa  and  Gatineau 
Valley  Railway  for  a  short  period  and  later  as  leveller  on 
location  at  Mattawa,  Ont.,  and  still  later  on  location  and 
construction  of  the  Port  Arthur,  Duluth  and  Western 
Railway. 

In  1892  he  joined  the  Reid-Newfoundland  Company 
and  was  engaged  in  railway  location  for  some  four  years 
after  which  he  devoted  his  time  to  the  timber  and  mineral 
interests  of  the  company.  When  the  Anglo-Newfound- 
land Development  Company  was  formed  he  was  appointed 
chief  engineer  in  1905  and  during  the  next  nine  years 
directed  the  railway  construction  from  Grand  Falls  to 
the  seaport,  and  the  construction  of  the  hydro-electric 
and  paper  mill  plants  at  Grand  Falls  where  he  was  mana- 
ger and  director  of  the  plant  until  appointed  general 
manager  and  vice-president  of  the  company. 

Mr.  Scott  was  elected  a  Member  of  the  Canadian 
Society  of  Civil  Engineers  on  May  17,  1906. 


Richard  Drummond,  A. M.E.I.C. 

Richard  Drummond,  a. m.e.i.c,  for  a  number  of  years 
chief  draughtsman  to  the  Boving  Hydraulic  and  Engin- 
eering Company,  Limited,  died  of  flu-pneumonia  on 
February  9th,  after  an  illness  of  five  days. 

The  late  Mr.  Drummond  was  educated  in  Camp- 
bellton  Academy,  mechanics  and  chemistry,  1906  to  1908, 
and  in  Glasgow  and  West  of  Scotland  Technical  College 
1912  to  19 '3.  In  1906  he  was  apprenticed  to  Andrew 
Gifen  and  Sons,  Campbellton,  and  completed  his  appren- 
ticeship with  Alex.  Stephen  and  Sons,  shipbuilders, 
Glasgow.  In  1911  he  was  draughtsman  with  the  Chesters 
Renfrew  Engineering  Company,  Renfrew,  Scotland,  on 
mining  machinery,  and  later  occupied  a  similar  position 
with  the  Glasgow  Nut-lock  and  Engineering  Company, 
on  gas  and  oil  engines. 

In  1913  he  came  to  Canada  and  joined  the  engin- 
eering staff  of  the  Boving  Hydraulic  and  Engineering 
Company  Limited,  Lindsay,  Ont.,  as  draughtsman,  later 
becoming  chief  draughtsman  for  the  company,  which 
position  he  held  for  a  considerable  period. 

Mr.  Drummond  became  an  Associate  Member  of 
The  Institute  on  December  30th,  1920. 
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Welcome  to  A.S.M.E. 

Visiting  Engineers  from  the  United  States  entertained  by  Canadian  Confreres 


The  spring  meeting  of  the  American  Society  of 
Mechanical  Engineers,  held  in  Montreal,  offered  an 
opportunity  of  an  exchange  of  fraternal  visits  such  as 
is  seldom  afforded.  On  receiving  the  announcement  that 
the  American  Society  of  Mechanical  Engineers  was  to 
hold  its  spring  meeting  in  Canada,  the  Council  of  The 
Institute  recognized  that  it  would  be  an  occasion  of 
fostering  and  furthering  the  already  pleasant  relationship 
existing  between  the  two  bodies.  The  Montreal  branch 
was  asked  to  take  part  in  connection  with  local  arrange- 
ments and  a  general  invitation  was  received  from  the 
secretary  of  the  A.S.M.E.  to  the  entire  membership  of 
The  Institute  to  participate  in  all  functions. 

The  Canadian  arrangements  were  under  the  direction 
of  H.  H.  Vaughan,  m.e.i.c,  vice-president  of  the  A.S.M.E., 
while  the  entire  technical  pro- 
gramme, which  was  of  the  usual 
high  order  of  the  A.S.M.E.  was 
arranged  directly  from  their  head- 
quarters' office,  some  of  the  out- 
standing papers  being  presented  by 
Canadian  engineers. 

From  the  start  our  American 
friends  were  made  to  feel  that  they 
were  welcome  and  several  of  the 
functions  demonstrated  to  a  notable 
degree  the  friendship  that  exists. 
Of  these  the  dinner,  tendered  by 
the  President  and  Council  of  The 
Institute  to  the  President  and  Council 
of  the  A.S.M.E.,  was  a  unique  and 
pleasant  gathering,  cementing  friend- 
ships and  increasing  to  a  greater 
extent  the  harmonious  relationship 
that  has  heretofore  been  inevidence. 
At  the  smoker,  the  committee  of  the 
Montreal  branch  showed  that,  as 
entertainers,  the  Montreal  men  are 
not  easily  surpassed. 

In  his  address  of  welcome 
President  Francis  struck  a  happy 
keynote  and  it  is  confidently  expected 
that  our  fellow  engineers  from  the 
United  States  will  feel  that  they  were  indeed  welcome  in 
our  midst. 

The  President  of  the  American  Society  of  Mechanical 
Engineers,  John  Lyle  Harrington,  is  a  man  who  graces 
the  position,  and  who  is  a  leader  in  engineering  activity 
in  the  I  nited  States.  He  was  born  in  Lawrence.  Kansas, 
in  1868,  and  was  educated  at  the  Universitv  of  Kansas, 
receiving  the  degrees  A.B.,  B.S.,  and  C.E.  He  has  had 
an  extensive  engineering  career,  having  held  at  different 
times  the  following  positions:  designer  for  the  Berlin 
Iron  Bridge  Company;  assistant  chief  engineer  of 
the  Bucyrus  Company,  South  Milwaukee;  assistant 
engineer  of  bridges  and  buildings  for  the  Baltimore  and 
Ohio  Railroad,  and  chief  engineer  and  manager  of  the 
Locomotive  and  Machine  Company  of  Montreal.  For 
three  years  he  was  executive  engineer  of  the  C.  W.  Hunt 
Company  of  West  New  Brighton.  N.Y.  He  was  also  in 
husiness  with  Mr.  J.  A.  L.  Waddell  of  Kansas  City. 
At  present  Mr.  Harrington  is  with  the  firm  of  E.  E. 
Howard  and  L.  R.  Ash,  consulting  engineers,  Kansas 
City,  Mo. 


JOHN  LYLE  HARRINGTON 


President  Harrington  has  a  vision  of  the  engineer's 
place  in  modern  life,  and  firmly  believes  that  it  is  the 
engineer's  duty  to  take  a  more  active  part  in  politics. 
In  this  connection  he  has  said  of  the  engineer: — 

"Why  should  he  pass  on  incompletely,  as  he  must,  to  another 
mind  his  knowledge  of  the  work  to  be  done  in  order  that  the  other 
mind  may  take  that  imperfect  knowledge  that  he  receives  and  make 
use  of  it  to  the  benefit,  or  the  detriment,  as  he  sees  fit,  of  the  com- 
munity he  is  attempting  to  serve?  It  is  high  time,  in  my  judgment, 
that  the  engineer  enter  politics  as  a  profession,  that  he  take  a  part 
in  the  government  of  his  city,  that  he  recognize  that  it  is  an  engineering 
matter,  and  that  he  stand  with  his  fellows  in  doing  it.  The  members 
of  other  professions  stand  together  in  their  contact  with  governmental 
work;  that  is  particularly  true  of  the  legal  profession,  and  if  you  don't 
believe  it  is  of  the  medical  profession,  touch  the  medical  laws.  Doctors 
and  lawyers  each  stand  together  and  act  as  a  unit.  The  engineer  acts  only 
as  an  individual.  Our  engineering  societies  say,  'Hands  off  of 
politics,'  and  as  they  are  organized  they  are  probably  right.  That 
doesn't,  however,  prevent  engineers  from 
standing  by  each  other  and  carrying  into 
the  government  the  detailed  knowledge  of 
engineering  which  is  so  essential  to  the  proper 
carrying  out  of  its  functions.  The  errors  in 
our  city  governments  are  vastly  less  errors  of 
judgment  than  they  are  errors  of  purpose. 
The  cities  are  made  a  profitable  venture  to 
those  who  undertake  politics  as  a  profession. 
They  have  not  the  technical  knowledge,  and 
they  have  not  the  honesty  of  the  technical 
man  in  the  conduct  of  the  city's  affairs, 
but  they  are  easily  in  the  place  of  import- 
ance because  they  have  no  rivalry  in  it, 
because,  as  I  said,  the  engineer  feels  that 
politics  is  not  a  thing  for  him  to  deal  with, 
that  it  is  his  function  to  be  modest,  to  sit 
behind  the  scenes  and  furnish  the  technical 
knowledge  to  others. 

I  earnestly  hope  that  we  may  shortly 
develop  that  professional  consciousness,  which 
is  still  to  a  very  large  degree  absent  in  the 
engineering  profession,  which  will  force  us  to 
take  our  place  in  governmental  matters, 
which  will  force  us  to  take  our  responsibilities, 
to  recognize  the  unoleasant  duty  and  perform 
it,  to  go  forward  and  face  the  situation, to  fitdit 
it  out  in  the  disagreable  manner  of  politics, 
for  politics  is,  as  a  rule,  disagreable. 

Engineers  do  not  like  to  contest.  We 
have  not  the  sense  of  pleasure  in  it  that  a 
good  lawyer  has,  because  a  large  part  of  his 
work  is  to  contend  with  others.  The  engineer 
doesn't  like  to  contend,  he  likes  to  build. 
He  is  progressive  in  his  whole  idea  and  his  dislike 
for  contention  keeps  him  out  of  the  battle.  But  he  must  face  the 
fact  that  before  this  country  achieves  what  belongs  to  it  in  the  way 
of  clean,  sure,  economical  government,  he  must  face  the  disigreable, 
he  must  join  together  with  other  engineers,  and,  as  a  profession,  face 
the  situation,  and  do  his  part  politically." 

The  Secretary  of  the  American  Society  of  Mechanical 
Engineers,  Calvin  W.  Rice,  besides  being  a  super-secretary, 
is  one  of  the  best  known  engineers  in  America,  and  takes 
place  second  to  none  as  a  leader  in  the  encouragement  of 
friendly  relations  between  American  engineers  and  those 
in  other  countries.  He  represented  The  Engineering 
Institute  of  Canada  at  the  great  world  conference  held 
in  South  America  a  year  ago,  an  account  of  which  he 
Rave  in  a  travelogue  on  the  afternoon  of  the  first  d.i\ 
of  the  meeting.  He  has  many  friends  in  Canada  and  he 
made  many  more  on  his  recent  visit.  He  has  built  up. 
not  only  a  splendid  internal  organization  in  the  head- 
quarters of  the  A.S.M.E.,  but  from  his  energy  and 
activity  has  resulted  one  of  tin*  strongest  and  most  active 
engineering  organizations  in  the  world.  He  is  alwa 
welcome  amongst  his  Canadian  brethren  who  would  W 
glad  to  see  him  more  often. 
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Graduates  of  1923 

Congratulations  are  in  order  to  the  following  students  of 
Institute  who  have  recently  completed  their  courses  at  Queen's 
loronto  universities. 


Queen's  University 

Degree  of  B.Sc.    (with  honours). 

Chalmers,  Andrew  Edward,  B.Sc,  (Civ.),  Toronto  Ont 
Ennis,  Leo  Earl,  B.Sc,  (Civ.),  Kingston,  Ont. 
Geiger,  Douglas  George,  B.Sc,  (Met.),  Kingston,  Ont. 
Locket t   Lawrence  Wilfred,  B.Sc,  (Me.),  Kingston,  Ont. 
Meathrell,  John  Nicholas,  B.Sc,  (Civ.),  Ingersoll   Ont 
Monteith,  Alex.  Crawford,  B.Sc,  (EL),  Powassan!  Ont' 
Morrison,  Neil  Arthur,  B.Sc,  (Me.),  Creemore,  Ont 
McAuley,  Patrick  Harold,  B.Sc,  (El.),  Trenton,  Ont. 
Naylor,  John  Boyd,  B.Sc,  (El.),  Madoc,  Ont. 

Degree  of  B.Sc. 

Corneil,  Frederick  Maurice  B.Sc,  (Civ.),  Omemee  Ont 

Currie,  Victor  Robert,  B.Sc,  (Civ.),  Lanark,  Ont.  ' 

Hansen,  Carl  Andrew,  B.Sc,  (Civ.),  Keewatin,  Ont 

Holdcroft,  William  Peter  Roe,  B.A.,  B.Sc.  (Civ.)   Havelock  Ont 

Marlatt,  Charles  Ewart,  B.Sc,  (Civ.),  Trail,  B.C. 

Reynolds,  William  Melville,  B.Sc,  (Civ.),  Aurora  Ont 

Robinson,  Denis  Owen,  B.Sc,  (Civ.),  St.  Thomas'  Ont 

Rousell,  Frank,  B.Sc,  (Civ.),  Cainsville,  Ont. 

Schaeffer,  Joseph  Godfrey,  B.Sc,  (Civ.),  Humboldt,  Sask. 

Swift,  Earle  Raymond,  B.Sc,  (Civ.),  Kingston  Ont 

Warner,  George  Walter,  B.Sc,  (Civ.),  Moosomin,  Sask. 

Askin,  Robert  James,  B.Sc,  (Me.),  Irma,  Alberta. 

Burns,  Robert  Philip,  B.Sc,  (Me.),  Montreal,  Que. 

Climo,  Cecil,  B.Sc,  (Me.),  Cobourg,  Ont. 

Dawson,  William  Ash,  B.Sc,  (Me.),  Barrie,  Ont. 

Halliday,  James  Harold,  B.Sc,  (Me.),  Renfrew,  Ont 

Harvie,  Allin  Clifford,  B.Sc,  (Me.),  Port  Colborne,  Ont. 

Long,  Clarence  Robert,  B.Sc,  (Me.),  Orillia,  Ont. 

Moulton  Reginald  Heath,  B.Sc,  (Me.),  Coaticook,  Que 

MacKay,  Ross,  B.Sc,  (Me.),  Toronto,  Ont. 

Rapley,  Blake  Parker,  B.Sc,  (Me.),  London,  Ont 

Saunders,  John  Bruce,  B.Sc,  (El.,  1922),  (Me.),  Kingston,  Ont 

Sully,  Elmo  Albert,  B.Sc,  (Me.),  Metcalfe,  Ont. 

Affleck,  William  Eldridge,  B.Sc,  (El.),  Dutton,  Ont. 
Batzold,  Harold  Alexander,  B.Sc,  (El.),  St.  Thomas,  Ont 
Bracken,  William  Donald,  B.Sc,  (El.),  Seeley's  Bay,  Ont 
Collyer,  Ernest  B.Sc,  (El.),  London,  Ont. 
Hicks  Alva,  B.Sc,  (El.),  Picton,  Ont. 
Jones,  Vernon  Chester,  B.Sc,  (El.),  Jordan  Station,  Ont. 
Moorhead,  Lloyd  Carleton,  B.Sc,  (EL),  Ottawa,  Ont 
Macgillivray,  Malcolm  Stuart,  B.Sc,  (EL),  Kingston,  Ont. 

University  of  Toronto 
Degree  of  B.A.Sc.  (with  honours). 

Bell,  Arthur  Armstrong,  B.A.Sc,  (Chem.),  Toronto,  Ont. 
Bunting,  William  Russell,  B.A.Sc,  (EL),  Niagara  Falls,  Ont. 
Cockshutt,  Clarence  Foster,  B.A.Sc,  (ML),  Brantford,  Ont. 
Conklin,  Alfred  Norman,  B.A.Sc,  (Chem.),  Toronto,  Ont. 
Drummond,  Peter  Rob,  B.A.Sc,  (Met.),  Toronto,  Ont. 
Evans,  Meyler  Gwyn,  B.A.Sc,  (Me.),  Toronto,  Ont. 
Farnccmb,  Hugh  Frederick,  B.A.Sc,  (ML),  Toronto,  Ont. 
Galbrrith,  Reginald  Arthur  Harvey,  B.A.Sc,  (EL),  Toronto,  Ont. 
Hewgill,  Russell,  B.A.Sc,  (Chem.),  Toronto,  Ont. 
Inglis,  John  Gordon,  B.A.Sc,  (EL),  Toronto,  Ont. 
Langford,  George  Burwash,  B.A.Sc,  (ML),  Toronto,  Ont. 
Lawton,  Frederick  Lewis,  B.A.Sc,  (EL),  Cookstown,  Ont. 
Lewis,  Clayton  Ellwood,  B.A.Sc,  (Civ.),  Toronto,  Ont. 
Mclntcsh,  James  Harrington,  B.A.Sc,  (Chem.),  Victoria,  B.C. 
McMillrn,  Roy  John,  B.A.Sc,  (Chem.),  Toronto,  Ont. 
McQueen,  Andrew  William  Fraser,  B.A.Sc,  (Me.),  Ottawa,  Ont. 
Miller,  Wilfrid  Laverne,  B.A.Sc,  (EL),  Lawrence  Station,  Ont. 
Nattress,  David  Irving,  B.A.Sc,  (EL),  Sault  Ste.  Marie,  Ont. 
Robertson,  Harold  Foster,  B.A.Sc,  (Chem.),  Brantford,  Ont. 
Rose,  Hugh  Grant,  B.A.Sc,  (Civ.),  Ottawa,  Ont. 
Schultz,  Francis  Harold,  B.A.Sc,  (Civ.),  Brantford,  Ont. 
Smye,  Gordon  Renfrew,  B.A.Sc,  (Chem.),  Gait,  Ont. 
Strudley,  Donald  Bell,  B.A.Sc,  (Me.),  Toronto,  Ont. 


The 
and 


Degree  of  B.A.Sc. 

Abernethy.  Wilson  Walter.  B.A.Sc,  (Civ.),  Toronto,  Ont. 
Ball,  Francis  Caldwell,  B.A.Sc,  (Civ.),  Toronto,  Ont 

nattm^nbJ°Sep^Vy,i^erforce'  B-A.Sc,  (EL),  Peterborough,  Ont. 

Beckett,  Reginald  Walter,  B.A.Sc.  (EL),  Hamilton.  Ont 

Bennett.  Willard  Erlandson,  B.A.Sc,  (Civ.),  Toronto,  Ont 

Bowyer,  Clayton  Musgrove.  B.A.Sc,  (Mi.),  Toronto  Ont  ' 

Browne,  John  Howard,  B.A.Sc,  (EL),  Toronto,  Ont 

Button,  Edward  William,  B.A.Sc,  (EL),  Toronto  Ont 

Byram  Arthur  Tennyson,  B.A.Sc,  (Civ.),  Toronto.  Ont. 

Cain,  Leo  Alfonsus,  B.A.Sc,  (EL),  Toronto,  Ont 

Campbell,  Thomas  Lome,  B.A.Sc,  (Chem.),  Elmvale,  Ont 

Carley,  Forest  Cecil,  B.A.Sc,  (Me.),  Toronto,  Ont. 

Carnahan,  Edmund  Haynes.  B.A.Sc,  (Chem.),  Toronto,  Ont 

Carr,  William  Harding,  B.A.Sc,  (EL),  Barrie,  Ont 

Carruthers,  Vivian  Hallam  Hillocks,  B.A.Sc,  (Civ.),  Toronto,  Ont 

Carson  Charles  Terry,  B.A.Sc,  (Chem.),  Oakville,  Ont. 

Churchill  Thomas  Charles  Deane,  B.A.Sc,  (EL),  Toronto,  Ont 

Coulter,  Hugh  John,  B.A.Sc,  (Chem.),  Windsor,  Ont 

Cowan,  Elijah,  B.A.Sc,  (Me.),  Toronto,  Ont 

Dunlop,  Pius  James,  B.A.Sc,  (ML),  Toronto,  Ont 

Dyer,  Joseph  Wilson,  B.A.Sc,  (Me.),  Toronto,  Ont. 

Elliott,  Frank  Wallace,  B.A.Sc,  (EL),  Toronto  Ont 

Ellis  Franklin  Alexander,  B.A.Sc,  (Met.),  Toronto,  Ont. 

Fairbairn,  Fhys  Aikins,  B.A.Sc,  (Me.),  Toronto,  Ont. 

Fardoe,  Harry  Richard,  B.A.Sc,  (EL),  Toronto,  Ont. 

Farley,  John,  B.A.Sc,  (Me.),  Toronto,  Ont. 

Forster,  Irwin  Hickson,  B.A.Sc,  (Me.),  Toronto,  Ont 

Fraser,  John  McGeary,  B.A.Sc,  (Me.),  Aurora,  Ont 

Graham,  Hugh  John,  B.A.Sc,  (Civ.),  Toronto,  Ont 

Gray,  Albert  Scanlon,  B.A.Sc,  (EL),  Toronto,  Ont 

Guenther,  William  Frank,  B.A.Sc,  (EL),  Toronto  Ont 

Hamilton,  Keith  Campbell,  B.A.Sc,  (Chem.),  Gait,  Ont. 

Harrison,  James  Arthur,  B.A.Sc,  (Civ.),  Toronto,  Ont. 

Higbee,  John  Carveth,  B.A.Sc,  (Civ.),  Toronto  Ont 

Hueston,  Robert  Montgomery,  B.A.Sc,  (Me.),  Toronto,  Ont 

Huggins,  Francis  William,  B.A.Sc,  (Met.),  Toronto  Ont 

Irwin,  Karl  Webster,  B.A.Sc,  (Civ.),  Toronto,  Ont 

Johnston,  Oswald  Daniel,  B.A.Sc,  (Chem.),  Toronto,  Ont. 

Kennedy,  Henry  Lyle,  B.A.Sc,  (Me.),  Toronto,  Ont. 

Kennedy,  Wallace  Murray,  B.A.Sc,  (Me.),  Toronto,  Ont. 

Kent,  Wilbur  Horatio,  B.A.Sc,  (EL),  Hamilton,  Ont. 

Kesteven-Balshaw,  Humphrey,  B.A.Sc,  (Chem.),  Toronto 

Leslie,  Roy  Campbell,  B.A.Sc,  (Civ.),  Windsor,  Ont 

Low,  Robert  St.  Clair,  B.A.Sc,  (Chem.),  Toronto,  Ont. 

McBnde,  Ernest  Willard,  B.A.Sc,  (Chem.),  Toronto,  Ont. 

Mclntyre  Vernard  Howard,  B.A.Sc,  (Arch.),  Toronto,  Ont. 

McKay,  Hugh  Alexander,  B.A.Sc,  (Civ.),  Toronto,  Ont. 

MacLellan,  John,  B.A.Sc,  (EL),  Toronto,  Ont 

McLelland,  William  James,  B.A.Sc,  (Civ.),  Hamilton,  Ont. 

Morns,  Hubert  Mervyn,  B.A.Sc,  (Met.),  Petrolia,  Ont 

Morrison,  Robert  George  Kerr,  B.A.Sc,  (ML),  Toronto,  Ont. 

Nablo,  Harold  William,  B.A.Sc,  (EL),  Cayuga  Ont 

Norns,  Charles  Adam,  B.A.Sc,  (Civ.),  Grand  Ligne,  Que. 

Paget,  James  Alan,  B.A.Sc,  (Civ.),  Huntsville,  Ont. 

Pinel,  William  Gordon,  B.A.Sc,  (Civ.),  Toronto  Ont   ■ 

Price,  Lloyd  Merlin,  B.A.Sc,  (Chem.),  St.  Thomas,  Ont. 

Reid,  Anthony  Meredith,  B.A.Sc,  (Civ.),  Toronto,  Ont 

Rossiter,  Roger  Earl,  B.A.Sc,  (EL),  Sault  Ste.  Marie,  Ont. 

Rundle,  Wilmot  Llewellvn,  B.A.Sc,  (EL),  Toronto,  Ont. 

Schinbein,  Edler  Elias,  B.A.Sc,  (Me.),  Conestoga,  Ont. 

Smith,  George  Westwood,  B.A.Sc,  (Civ.),  Weston,  Ont. 

Smith,  James  Morrison,  B.A.Sc,  (Civ.),  Durham,  Ont. 

Snow,  Royle  Burleigh  Longueville,  B.A.Sc.  (El.),  Muskoka,  Ont. 

Stokes,  La  Verne  Franklin,  B.A.Sc,  (Civ.),  Toronto,  Ont. 

Thorpe,  George  Morrison,  B.A.Sc,  (ML),  Toronto,  Ont. 

Turner,  John  Wilfred,  B.A.Sc,  (Chem.),  Craigrst.  Ont. 

The  list  of  graduates  of  McGill  University  will  appear  in  the 

July  issue  of  The  Engineering  Journal. 


Ont. 


Central  Electric  Stations  in  Canada 

The  Directory  of  Central  Electric  Stations  in  Canada  recentlv 
issued  by  the  Dominion  Water  Power  Branch,  Department  of  the 
Interior,  as  Water  Resources  Paper  No.  33,  provides  the  engineering 
profession  and  allied  industries  with  another  valuable  report  on  the 
power  resources  of  the  Dominion.  This  volume,  which  represents  a 
revised  and  enlarged  edition  of  the  directory  issued  in  1919,  lists  all 
stations  in  Canada  engaged  in  the  sale  and'  distribution  of  electrical 
power,  and  includes  details  of  each  station  which  will  prove  distinctly 
valuable  to  all  engineering,  industrial  and  other  organizations  in  any 
way  interested  in  the  development  and  the  consumption  end  of  the 
power  industry.  The  report  is  prepared  in  collaboration  with  the 
Dominion  Bureau  of  Statistics,  and  is  available  for  distribution  upon 
application  to  J.  B.  Challies,  m.e.i.c,  Director  of  Water  Power, 
Dominion  Water  Power  Branch,  Ottawa. 


June,  1923 


THE    ENGINEERING    JOURNAL 


291 


\ 

i 


PERSONALS 


J 
J 

i 

itWl.tiii.«li-w1i-<i».l«,^,i«.iMI,il,*.«,l*.»i.»ll«ii.qi 

E.  R.  Gray,  a.m.e.i.c,  until  recently  city  engineer 
of  Hamilton,  Ont.,  has  been  appointed  director  of  eity 
parks  of  that  city. 

H.  F.  Finnemore,  a.m.e.i.c,  of  the  chief  engineer's 
office  of  the  Canadian  National  Railways  at  Moncton, 
has  been  transferred  to  the  Montreal  office. 

Capt.  D.  C.  Unwin  Simson,  a.m.e.i.c,  of  the  Royal 
Canadian  Engineers,  is  with  the  Canadian  Battlefields 
Memorials  Commission  at  Poperinghe,  Belgium. 

R.  G.  Gage,  m.e.i.c,  electrical  engineer  with  the 
Canadian  National  Railways,  has  been  moved  from 
Moncton,  New  Brunswick,  to  the  Montreal  office. 

William  H.  Barnes,  s.e.i.c,  is  at  the  present  time 
connected  with  the  service  department  of  the  Abitibi 
Power  and  Paper  Company,  Limited,  at  Iroquois  Falls, 
Ont. 

R.  A.  Garvie,  a.m.e.i.c,  of  Saskatoon,  Sask.,  has 
accepted  a  position  in  Chicago,  111.,  with  the  Acme  Steel 
Goods  Company,  who  are  at  present  enlarging  their 
plant. 

H.  F.  Donkin,  a.m.e.i.c,  of  Amherst,  N.S.,  has  been 
appointed  to  the  staff  of  the  valuation  department  of 
the  Chicago,  St.  Paul,  Minneapolis  and  Omaha,  Railway 
Company. 

J.  D.  Stott,  a.m.e.i.c,  has  accepted  a  position  on 
the  engineering  staff  of  the  Shawinigan  Engineering 
Company.  Mr.  Stott  was  formerly  mechanical  designer 
with  the  Dominion  Bridge  Company,  Limited. 

F.  C.  Mechin,  a.m.e.i.c,  who  has  recently  been  ap- 
pointed superintendent  of  the  Montreal  East  Refinery  of 
the  Imperial  Oil  Limited,  was  formerly  assistant 
superintendent  at  the  company's  Halifax  plant. 

Jas.  A.  Joslin,  jr.E.i.c,  of  Toronto,  Ont.,  has  joined 
the  staff  of  the  American  Bridge  Company  in  Philadel- 
phia. Mr.  Joslin  was  formerly  connected  with  the 
Toronto  office  of  the  Dominion  Bridge  Company,  Ltd. 

David  G.  McKean,  a.m.e.i.c,  has  just  returned  from 
a  trip  to  Scotland  and  is  now  located  at  Cleveland,  Ohio. 
Mr.  McKean  was  formerly  assistant  to  the  chief  engineer 
of  the  Greater  Winnipeg  Water  District  at  Winnipeg, 
Man. 

R.  S.  Lea,  m.e.i.c,  whose  professional  activities 
are  not  confined  to  the  boundaries  of  the  Dominion, 
sailed  from  New  York  on  Saturday,  May  nineteenth, 
accompanied  by  Mrs.  Lea,  on  a  visit  to  Europe  of  several 
months  duration. 

S.  Eastman  Root,  s.e.i.c,  formerly  field  engineer  and 
assistant  to  the  construction  engineer  of  the  St.  Lawrence 
Paper  Mills,  Ltd.,  Three  Rivers,  Que.,  has  accepted  a 
position  of  assistant  superintendent  of  construction  with 
the  Donnacona  Paper  Company  at  Donnacona,  Quebec. 

Col.  R.  W.  Leonard,  m.e.i.c,  past-president  of  The 
Institute  has  presented  to  Queen's  University,  twelve 
acres  of  land  to  be  used  in  connection  with  the  university 
extension  plans.  Col.  Leonard's  gift  was  announced  at 
a  recent  meeting  of  the  council  of  the  university. 

J.  B.  Nelson,  a.m.e.i.c,  has  accepted  a  position  on 
the  engineering  staff  of  McGregor  and  Mclntyre,  Limited, 
Toronto.  Mr.  Nelson  was  formerly  connected  with  the 
Toronto  branch  of  the  Trussed  Concrete  Steel  Company 
of  Canada,  Limited. 

H.  Jardine,  s.e.i.c,  for  the  past  year  assistant  to  the 
uty  engineer  of  Gait,  Ont.,  has  accepted  a  position  on 
the  staff  of  the  Department  of  Highways  of  Ontario,  as 


district  engineer  for  the  counties  of  Ontario,  York,  Peel, 
Dufferin  and  Simcoe,  with  supervision  of  construction 
and  maintenance  of  roads  in  the  district. 

A.  S.  Chapman,  a.m.e.i.c,  of  the  staff  of  the  city 
engineer's  department,  Calgary,  Alta.,  is  now  acting  city 
engineer,  following  the  resignation  of  George  W.  Craig, 
m.e.i.c  Mr.  Chapman  has  been  on  the  engineering  staff 
of  the  city  for  a  number  of  years  having  first  entered 
the  services  of  the  municipality .  in  1913. 

K.  O.  Elderkin,  Jr.E.i.c,  has  accepted  a  position  with 
the  engineering  staff  of  Price  Brothers  and  Company, 
Limited,  at  Kenogami,  Quebec.  Mr.  Elderkin  graduated 
with  the  class  of  '20  of  McGill  University,  after  which 
he  was  draughtsman  with  the  Nova  Scotia  Steel  and 
Coal  Company,  Ltd.,  at  New  Glasgow,  N.S. 

J.  J.  Richardson,  a.m.e.i.c,  is  division  engineer  with 
the  Canadian  National  Railways  at  Cochrane,  Ontario. 
Mr.  Richardson  has  been  connected  with  the  Canadian 
National  Railways  at  Moncton  as  assistant  engineer  in 
the  chief  engineer's  office,  and  was  later  appointed  assis- 
tant district  engineer  at  Quebec,  which  position  he  held 
until  his  recent  appointment. 

Geo.  H.  N.  Monkman,  a.m.e.i.c,  is  located  at  Winni- 
peg, Man.,  with  the  engineering  department  of  the 
Canadian  Pacific  Railway.  With  the  exception  of  the 
period  of  his  overseas  service,  from  March  1915  until 
August  1919,  Mr.  Monkman  has  been  with  the  engineering 
services  of  the  Canadian  Pacific  Railway  almost  conti- 
nuously since  1904. 

O.  H.  Cote,  a.m.e.i.c,  has  again  entered  private 
practice  as  consulting  civil  engineer.  For  the  past  three 
years  he  has  been  Industrial  Commissioner  to  the  Quebec 
Board  of  Trade.  Mr.  Cote  is  a  graduate  of  the  Ecole 
Polytechnique  of  Montreal  of  the  class  of  1899.  His 
earliest  work  was  with  the  Phoenix  Bridge  and  Iron 
Works,  Ltd.,  of  which  he  later  became  chief  engineer. 

William  W.  Crouch,  a.m.e.i.c,  has  for  some  months 
been  located  at  Perry,  Oklahoma,  with  Messrs.  Black 
and  Veatch,  consulting  engineers  of  Kansas  City,  Mon- 
tana, on  the  construction  of  a  sewerage  system  and  dis- 
posal plant  for  that  city,  and  since  the  completion  of  that 
work  has  been  transferred  by  the  firm  to  Neosho,  Missouri, 
where  the  firm  is  building  nineteen  miles  of  sewer  system. 
Geo.  W.  Craig,  m.e.i.c,  has  resigned  from  the 
position  of  city  engineer  of  Calgary,  Alta.,  which  position 
he  has  held  for  the  past  ten  years,  to  become  district 
engineer  for  the  Portland  Cement  Association  with  offices 
at  Chicago,  111.  Mr.  Craig  was  on  the  Council  of  The 
Engineering  Institute  of  Canada  for  the  years  1920  and 
1921,  and  has  always  taken  a  very  active  part  in  the 
affairs  of  the  Calgary  Branch. 

R.  L.  Seaborn,  a.m.e.i.c,  has  received  the  appoint- 
ment of  assistant  manager,  woods  department,  the 
Donnacona  Paper  Company.  Limited,  Quebec.  Mr. 
Seaborn  graduated  from  the  University  of  Toronto  with 
the  degree  of  B.A.Sc,  in  1916,  and  was  for  a  time  with 
the  Shawinigan  Water  and  Power  Company  and  later 
accepted  a  position  as  manager  of  the  Laurent ian  Forest 
Protective  Association,  Quebec. 

Horace  L.  Seymour,  c.e.  (Toronto),  a.m.e.i.c, 
member  of  the  Town  Planning  Institute  of  Canada  has 
been  appointed  by  the  Town  Planning  Commission  of 
the  town  of  Waterloo  to  prepare  a  complete  scheme  for 
the  development  of  Waterloo.  This  plan  is  being  carried 
out  in  conjunction  with  the  plan  being  prepared  for  the 
neighbouring  city  of  Kitchener.  The  work  of  preparing 
the  maps  is  under  the  direction  of  J.  E.  Hollaman,  a.m.e.i.c 
Associate  Member  of  the  Town  Planning  Institute. 
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Recent  appointments  to  the  engineering  staff  of 
the  Barrett  Company  Limited,  Montreal,  include  the 
following  members  of  The  Institute: —  L.  F.  Fyles,  a.m.e.i.C 
E.  Fortin,  jr.E.i.c,  C.  L.  Brooks,  s.e.i.c,  G.  B.  Brown, 
s.e.i.c.  In  a  letter  addressed  to  headquarters,  W.  W. 
Schultz,  district  plant  superintendent  of  the  Barrett 
Company  expresses  his  appreciation  of  the  assistance 
rendered  by  the  employment  bureau  of  The  Institute 
in  this  connection. 

Alan  H.  Jones,  a.m.e.i.c,  assistant  engineer  with  the 
Canadian  National  Railways,  has  been  transferred  from 
Toronto  to  the  Montreal  office.  Previous  to  coming  to 
Canada,  Mr.  Jones  had  spent  some  eight  years  in  the 
United  States  on  railway  location  and  maintenance  work. 
From  1911  to  1915,  he  was  with  the  Canadian  Pacific 
Railway  Company,  following  which  he  was  appointed 
resident  engineer  with  the  Canadian  Government  Railways 
on  district  No.  4  at  New  Glasgow,  N.S.,  later  being  trans- 
ferred to  Moncton. 

J.  O'Neill,  a.m.e.i.c,  has  resigned  from  the  staff  of 
the  St.  Lawrence  Paper  Mills  at  Three  Rivers,  Quebec, 
to  accept  a  position  with  the  Thompson-Starrett  Com- 
pany at  New  Haven,  Connecticut.  After  graduation 
from  the  University  of  New  Brunswick  in  1912,  he  was 
appointed  city  engineer  of  Fredericton,  N.B.,  and  later 
accepted  a  position  of  assistant  bridge  engineer  with  the 
Hennepin  Bridge  Company  of  Minneapolis.  After  re- 
turning from  overseas  in  1919  he  took  a  post  graduate 
course  at  the  University  of  New  Brunswick. 

Hugh  a  Lumsden,  m.e.i.c,  has  been  appointed  county 
engineer  and  road  superintendent  of  the  county  of 
Wentworth,  Ont.  After  graduating  from  McGill  Uni- 
versity in  1912,  Mr.  Lumsden  was  for  a  time  resident 
engineer  for  the  Canadian  Pacific  Railway  at  Red  Deer 
West,  Alta.,  and  Maple  Creek,  Sask.,  and  in  1915  was 
appointed  assistant  engineer  with  the  Department  of 
Highways  of  Ontario,  which  position  he  later  resigned  to 
go  overseas.  On  returning  to  Canada  in  1919  he  was 
appointed  assistant  director,  vocational  officer  with  the 
Department  of  Soldier's  Civil  Re-establishment,  and  later 
was  appointed  equipment  engineer  with  the  Abitibi  Power 
and  Paper  Company.  Early  in  1921  he  joined  the  engineer- 
ing staff  of  the  Department  of  Highways  of  Ontario. 


President  of  Permanent  Executive  Class  of  1923 
University  of  Toronto 

A.  M.  Reid,  s.e.i.c,  of  Toronto  is  with  the  Bell 
Telephone  Company,  plant  department,  Toronto  having 
been  appointed  to  take  the  course  of  training  provided 
by  hat  company  for  technical  graduates.  Mr.  Reid 
graduated  in  civil  engineering  this  year  from  the  Uni- 
versity of  Toronto,  and  was  recently  elected  by  accla- 
mation president  of  the  permanent  executive  of  the  class 
of  1923.  He  has  taken  a  most  active  interest  in  Institute 
affairs  particularly  as  related  to  the  students  of  the 
universities  and  is  a  member  of  The  Institute's  Committee 
on  Students'  Activities. 

Elected  Director,  Ontario  Steel  Products,  Ltd. 

H.  M.  Jaquays,  m.e.i.c,  whose  election  to  the 
board  of  directors  of  the  Ontario  Steel  Products  Company 
was  announced  recently  has  been  connected  since  its 
formation  with  the  Steel  Company  of  Canada,  of  which 
company  he  is  manager  of  works.  He  is  also  a  director 
of  the  Gould  Cold  Storage  Company. 

After  graduating  from  McGill  University  in  1896 
with  the  degree  M.Sc,  Mr.  Jaquays  was  engaged  as 
draughtsman  and  designer  in  New  York,  Philadelphia  and 
Manchester,  England.  In  1901  he  returned  to  Montreal 
and  was  lecturer  and  assistant  professor  in  mechanical 
engineering  at  McGill  University  until  1906  when  he  be- 
came chief  engineer  of  the  Montreal  Rolling  Mills,  which 
was  absorbed  later  by  the  Steel  Company  of  Canada. 
Mr.  Jaquays  joined  The  Institute  as  a  Student  on  March 
24th,  1898  and  in  December  of  the  same  year  was  trans- 
ferred to  Associate  Member,  and  in  June  1909  to  Member. 

A.  McGillivray,  A.M.E.I.C,  elected  Chairman  of  the 
Winnipeg  Branch 

A.  McGillivray,  a.m.e.i.c,  newly  elected  chairman 
of  the  Winnipeg  Branch  has  been  associated  with  the 
provincial  public  works  of  the  government  of  Manitoba 
for  the  past  eighteen  years,  at  first  on  land  drainage 
work  and  for  the  last  nine  years  on  good  roads  work, 
as  highway  commissioner  and  chairman  of  the  Good 
Roads  Board.  Mr.  McGillivray  was  previously  engaged 
in  railway  work  having  been  on  location  and  construction 
with  the  Canadian  Pacific  Railway  in  British  Columbia 
and  with  the  Canadian  Northern  Railway  in  Manitoba. 


A.M.  REID,  S.E.I.C. 


A.  MCGILLIVRAY,  A.M.E.I.C. 
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Honoured  by  Queen's  University 


i 
4 


JULIAN  C.  SMITH,  LL.D.,  M.E.I.C. 

Congratulations  are  in  order  to  Julian  C.  Smith  who 
has  been  honoured  by  Queen's  University,  on  the  occasion 
of  the  eighty-second  convocation,  by  having  conferred 
upon  him  the  degree  of  Doctor  of  Laws. 

Mr.  Smith  occupies  a  high  place,  not  only  in  his 
chosen  engineering  profession,  but  in  the  manufacturing 
and  financial  fields  as  well.  Within  the  past  month  he 
has  been  appointed  president  of  the  Quebec  Railway 
Light  Heat  and  Power  Company,  another  tribute  to  the 
conspicuous  position  he  occupies  in  hydro-electric  power 
development  in  the  Dominion.  He  is  president  of  the 
new  St.  Maurice  Power  Company;  vice-president  and 
general  manager  of  Shawinigan  Water  and  Power  Compa- 
ny; president  Public  Service  Corporation,  Quebec  City; 
vice-president,  Dominion  Engineering  Works,  Limited; 
president,  Canada  Carbide  Company;  president,  Canadian 
Electro  Products  Company,  and  North  Shore  Power 
Company  and  director  of  Manitoba  Power  Company. 


Exchange  or  Library  Privileges 

Through  the  Society  of  American  Military  Engineers, 
Washington,  D.C.,  exchange  of  privileges  has  been 
arranged  between  the  library  of  The  Institute  and  that 
of  the  United  States  Engineer  School  Library.  The 
latter  is  situated  in  Washington,  D.C.,  and  contains  some 
60,000  volumes.  Under  this  arrangement,  members  of 
The  Institute  may,  at  any  time,  avail  themselves  of  the 
privileges  of  the  library,  while  in  Washington. 


Recent  Visitors  at  Headquarters 

D.  W.  McLachl.-m,  M.B.I.C.,  Ottawa,  Ont.;  CN.Shanly,  A.M.B.I.C, 

Chicoutimi,  T.Q.;    C.  J.  Mackenzie,  M.E.I.C.,  Saskatoon,  S.mk.;  (lias 
A.  Price.  A.M.E.i.c,  Ottawa,  Ont;  K.  H.  Smith,  M  E.I.C.,  Halifax,  NS  • 
Dr.   M.   Murphy,   M.K.l.c,  Ottawa,   Ont.;    Kbcn   N.    Harvie    M.B.I.C 
London,  hng.;  J.  H.  Wilkinson,  a.m.k.i.c,  Port  Hope,  Ont 
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BRANCH  NEWS 

Peterborough  Branch 

R.  C.  Flitlon,  A.M.E.I.C,  Secretary. 

The  branch  meeting  of  March  22nd,  was  one  of  special  interest 
to  the  local  members  and  citizens  generally.  There  were  two  addresses 
presented  at  this  meeting.  The  first  was  by  R.  A.  Brown,  manager 
of  the  Canadian  Nashua  Paper  Company,  Limited,  of  this  city,  and 
was  entitled  "The  Paper  Converter". 

The  Paper  Converter 

In  this  address,  which  was  informal  in  its  character,  Mr.  Brown 
discussed  the  processes  and  problems  of  the  paper  converter.  The 
speaker  explained  the  meaning  of  the  term  "paper  converter",  showing 
how  this  business  was  divided  into  two  main  classes:  there  being  the 
converter  who  buys  paper  from  the  mill  and  makes  it  into  tags  and 
envelopes  —  the  man  who  builds  things  with  paper;  and  the  paper 
converter  who  changes  the  paper  physically  or  chemically  to  fit  it  for  a 
particular  use.  It  was  with  this  latter  class  that  Mr.  Brown  dealt  in 
his  address.  He  described,  in  an  interesting  manner,  the  various  pro- 
cesses envolved  in  producing  such  products  as  butter  paper,  waxed  paper 
and  various  kinds  of  coated  paper,  including  gummed  paper. 

The  Ascent  of  Mount  Everest 

The  second  address  of  the  evening  was  given  by  Major  F.  O. 
Wheeler,  M.C.,  R.E.,  and  his  subject  was  "The  Ascent  of  Mount 
Everest".  Major  Wheeler's  account  of  the  hardships  and  trials  of  the 
expedition  of  which  he  was  a  member,  related  in  his  own  inimitable 
way,  with  his  description  of  the  country  passed  through  and  the  people 
encountered  en  route  provided  entertainment  of  a  very  high  order. 
The  slides  with  which  Major  Wheeler's  lecture  was  illustrated  formed  a 
complete  pictorial  story  of  the  exoedition.  The  hearty  thanks  of  the 
Branch  were  extended  to  Major  Wheeler  for  his  excellent  lecture. 

Asbestos  and  Its  Uses 

Another  of  the  industries  of  Peterborough  was  made  the  subject 
of  an  address  at  the  meeting  of  the  branch  held  on  April  12th,  when 
Robert  Abbott,  manager  of  the  Canadian  Raybestos  Company  Limited, 
of  this  city  spoke  on  "Asbestos  and  Its  Uses". 

Mr.  Abbott  opened  his  address  giving  the  derivation  of  the  word 
"asbestos",  and  describing  the  chief  chemical  and  physical  characteris- 
tics of  this  material.  He  described  the  forms  in  which  it  was  found, 
and  the  methods  employed  in  mining  it.  He  enumerated  the  uses  to 
which  this  substance  had  been  put  and  went  on  to  describe  some  of  the 
processes  that  it  had  to  be  put  through  in  making  such  products  as  auto- 
mobile brake  linings,  packings,  etc.  This  subject,  as  treated  by  Mr. 
Abbott,  was  one  which  was  extremely  interesting  and  instructive  to 
the  members  of  the  engineering  profession,  and  elicited  considerable 
discussion. 

Annual  Meeting 

"If  we  look  into  the  conditions  as  they  existed,  financially  and  in- 
dustrially, a  year  ago,  we  have  all  reason  to  believe  that  we  are  now 
facing  prosperity,"  is  the  opinion  P.  P.  Westbye,  M.E.I.C.,  expressed  in 
his  closing  address  as  chairman  of  the  Peterborough  branch  of  The 
Engineering  Institute  of  Canada  at  the  annual  meeting  in  the  Chamber 
of  Commerce  last  night.  Mr.  Westbye  pointed  out  that  the  barometer 
of  business  is  the  iron  and  steel  production,  and,  according  to  the 
Dominion  Bureau  of  Statistics,  the  production  of  iron  in  Canada  in 
February  showed  an  increase  over  1922  of  32  per  cent. 

The  increase  has  not  been  in  the  form  of  a  boom,  but  has  been  steady 
and  healthy.  The  pulp  and  paper  industry,  one  of  the  most  important 
in  Canada,  shows  a  very  large  increase  in  production  and  export. 
Water  power  developments  are  being  made,  and  the  mining  industry 
is  opening  up.  These  activities,  Mr.  Westbye  said,  make  an  oppor- 
tunity for  the  professional  engineer  to  take  a  part  in  the  world  which 
belongs  to  him. 

Reviewing  shortly  the  important  engineering  achievements  which 
have  been  made  in  the  city  during  the  year  of  his  ofiice,  the  speaker 
mentioned  the  new  home  of  the  Western  Clock  Company,  ihe  layout 
of  the  new  transformer  station,  the  layout  of  the  sewerage  disposal 
plant,  and  others,  in  which  members  of  the  Peterborough  branch  of 
the  B.I.C.,  t(x)k  a  prominent  part. 

Mr.  Westbye  expressed  his  appreciation  of  the  services  of  all  the 
members  of  the  branch,  especially  the  work  of  the  secretary  and  otlier 
officers,  and  the  executive.  { 

Fraser  S.  Keith,  mi-. i.e.  secretary  of  The  Engitutring  Institute 
of  Canada,  was  expected  to  address  the  meeting,  bu(  was  triable  „to_be 
present. 
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E.  R.  Shirley,  m.e.i.c,  in  reporting  for  the  meetings  committee, 
remarked  on  the  number  of  expressions  of  thanks  from  members  of  the 
general  public  who  had  taken  advantage  of  the  practice  of  the  engineers 
to  throw  open  the  meeting  to  citizens  when  subjects  of  public  interest 
were  being  discussed.  There  was  an  average  attendance  over  the  year 
of  80  to  90  per  cent  of  the  members. 

Newly  Fleeted  Officers 

The  officers  elected  for  the  ensuing  year  are:  Honourary  chairman, 
P.  P.  Westbye,  M.E.I.C. ;  chairman,  R.  L.  Dobbin,  M.E.I. C;  vice-chair- 
man, E.  R.  Shirley,  M.E.i.c.  secretary,  R.C.  Flitton,  a.m.e.i.c.  ;  treasurer, 
A.  B.  Gates,  a.m.e.i.c;  executive:  A.  L.  Killaly,  a.m.e.i.c,  R.  B.  Rogers, 
M.E.I.C,  B.  L.  Barns,  A.M.E.I.C,  D.  L.  McLaren,  a.m.e.i.c,  A.  H. 
Munro,  a.m.e.i.c  and  H.  O.  Fisk,  M.E.I.C. 

During  the  evening  several  films  depicting  the  beauties  of  Canada 
from  coast  to  coast  were  shown,  and  at  the  close  of  the  very  successful 
meeting  refreshments  were  served. 

Highway  Construction 

A  special  meeting  of  the  branch,  held  on  May  8th,  was  addressed 
by  Colonel  H.  C.  Boyden,  of  Chicago,  consulting  engineer  for  the 
Portland  Cement  Association.  While  the  lecture  was  intended  for  the 
enlightenment  of  the  highway  engineer  in  the  recent  developments 
in  roadway  construction,  it  was  also  of  interest  to  all  who  travel  on  or 
help  to  pay  for  the  highways. 

Col.  Boyden  urged  the  necessity  of  wider  highways,  in  order  to 
reduce  traffic  at  the  sites,  where  breaking  usually  occurs  first,  and  also 
to  provide  for  future  expansion  in  traffic.  He  spoke  of  tests  made  in 
Illinois  with  all  kinds  of  road  building  material  which  showed  that  no 
surface  that  has  not  concrete  incorporated  in  it  in  some  form  or  other, 
would  stand  present-day  traffic.  This  is  being  recognized  by  the  go- 
vernment of  the  United  States,  eighty  per  cent  of  the  federal  roads  buil- 
ding in  that  country  being  of  concrete. 

Expert  construction  is  necessary,  he  said,  to  successful  road  engin- 
eering, and  no  set  formula  can  be  taken  as  a  guide.  Field  investiga- 
tions, although  expensive,  were  essential,  tests  on  laboratory  models 
being  of  little  use. 

The  speaker  dwelt  at  some  length  on  the  importance  of  the  sub- 
grade  as  a  factor  in  these  tests.  The  sub-grade  naturally  varies  consi- 
derably in  its  supporting  power,  and  if  this  feature  is  not  given  the 
attention  it  merits,  a  good  road  will  not  be  obtained.  Various  methods 
of  increasing  its  ability  to  carry  loads  have  been  investigated,  and  some 
suggestions  have  been  made.  One  method  is  by  the  use  of  what  is 
known  as  the  "Arizona"  type  of  road,  in  which  the  pavement  is  made 
thicker  at  the  sides,  commencing  two  feet  from  the  edge,  that  it  is  at 
the  centre.  Some  conclusions  were  drawn  from  investigations  along 
this  line:  An  intensive  soil  study  should  be  made  to  determine  the  bearing 
power  of  the  material  for  sub-grade.  A  uniform  sub-grade  should  ex- 
tend the  entire  width  of  the  roadway.  A  standard  for  sub-grade  cannot 
be  fixed  arbitrarily  for  a  country  or  even  for  a  state.  The  sub-grade 
must  be  taken  into  account  for  each  part  of  the  road,  and  the  construc- 
tion proceeded  with  to  suit  the  conditions  with  regard  to  the  maximum 
traffic  on  each  road. 

Col.  Boyden  then  spoke  of  the  necessity  of  keeping  the  concrete 
wet  during  the  setting  period  and  referred  briefly  to  reinforcement, 
stating  that  cantilever  strength  is  not  increased  by  re-inforcement, 
but  that  it  prevents  cracking  and  will  hold  together  cracks  which  occur, 
as  well  as  distributing  impact.  Reinforcement  should  be  used,  he  said, 
as  an  added  precaution  and  not  as  a  substitute  for  concrete.  The 
importance  of  the  prevention  of  impact  was  also  stressed  by  the  speaker. 
This  was  accomplished  by  doing  away  with  surface  inequalities. 

Many  lantern  views  were  shown  of  test  roads  in  the  United  States, 
showing  examples  of  work,  good  and  bad,  in  road  construction. 

Victoria  Branch 

Hugh  Peters,  A.M.E.I.C,  Secretary. 
Visit  to  Goverment  Meteorological  Observatory 

On  Saturday  April  14th,  members  of  the  branch  paid  a  very 
pleasant  visit  to  the  government  meteorological  observatory  situated 
on  Gonzales  Hill.  The  panoramic  view  from  this  site  on  a  clear  day 
is  very  beautiful  and  the  party  spent  some  time  on  the  roof  of  the 
observatory  where  the  bright  sunlight  recording  instrument  is  installed. 
The  simplicity  of  this  instrument  is  somewhat  startling  as  it  consists 
simply  of  a  solid  glass  sphere  and  a  graduated  slip  of  paper.  The  dur- 
ation of  bright  sunlight  is  registered  on  the  paper  as  a  scorched  line. 
The  operation  for  determining  local  wind  currents  at  varying  altitudes 
was  explained  and  it  was  a  matter  of  uncommon  interest  to  learn  that 
the  18-inch  diameter  balloon  used  for  this  purpose  had  on  occasions 
been  observed  to  a  height  of  45,000  feet  although  the  telescope  of  the 
observing  instrument  was  not  more  than  7  inches  in  length.  A  tele- 
scope, the  personal  property  of  the  director  of  the  observatory,  Mr. 
Napier  Denison,  was  of  considerable  interest,  as  the  5-inch  lens  was 


ground  by  an  amateur  astronomer  of  Victoria,  the  late  Mr.  O.  C. 
Hastings,  who  constructed  all  the  parts  of  the  telescope  with  his  own 
hands  in  1894  and  the  lens  is  rated  as  a  perfect  piece  of  workmanship. 
The  equipment  of  chief  interest  was  the  seismographs  which  are  now 
recognized  as  among  the  most  delicate  in  the  world.  Mr.  Denison 
personally  conducted  the  party  and  the  visitors  greatly  appreciated 
the  very  entertaining  manner  in  which  he  so  kindly  explained  the 
many  interesting  features  of  the  work  of  the  observatory.  The  fol- 
lowing members  of  the  branch  were  present: — H.  M.  Bigwood,  a.m.e.i.c, 
F.  C.  Green,  M.E.I.C,  F.  G.  Aldous,  A  M.E.I.C,  W.  M.  Everall,  A.M.E.I.C, 
H.  A.  Icke,  A.M.E.I.C,  A.  F.  Mitchell,  a.m.e.i.c,  R.  A.  Bainbridge, 
M.E.I.C,  F.  L.  MacPherson,  m.e.i.c,  R.  F.  Davy,  a.m.e.i.c,  H. 
Peters,  a.m.e.i.c 

On  Wednesday,  April  18th,  a  party  of  engineers  from  this  branch 
were  guests  aboard  the  Dominion  government  survey  ship,  "Lillooet" 
for  most  of  the  afternoon  when  H.  D.  Parizeau,  a.m.e.i.c,  in  charge  of 
the  Pacific  Coast  hydrographic  surveys,  delivered  a  very  instructive 
lecture  on  the  nature  of  charting  operations  on  the  British  Columbia 
coast,  and  permitted  the  visitors  to  observe  his  survey  staff  at  work 
while  taking  soundings  over  Constance  shoal  located,  some  five  and  a 
half   miles    outside   Victoria    harbour. 

The  weather,  at  first  wet  and  raw,  cleared  to  bright  sunlight  by 
the  time  Constance  shoal  was  reached,  and  the  triangulation  points 
at  Race  Rocks,  Victoria  and  Discovery  island  were  clearly  discernable. 
Soundings  were  first  taken  with  the  Walker  instrument,  the  operations 
of  which  were  explained  and  the  shallower  depths  were  taken  by  direct 
observation.  The  location  of  each  sounding  was  plotted  directly  on 
to  the  working  drawing  in  the  chart  house  as  the  sextant  angles  were 
called  from  the  bridge.  Owing  to  the  great  irregularity  of  the  tides 
in  this  vicinity  the  correct  reduced  soundings  are  not  available  until 
the  curve  of  the  automatic  tide  gauge  in  Victoria  can  be  studied  at  the 
end  of  the  days  work.  This  irregularity  of  tides  is  encountered  in  the 
Straits  of  San  Juan  de  Fuca,  the  Gulf  of  Georgia  and  northward  until 
Queen  Charlotte  Sound  is  reached. 

For  over  two  hours  the  visitors  were  keenly  interested  in  observing 
the  operations  and  examining  the  equipment  and  survey  appliances 
of  the  "Lillooet"  and  greatly  appreciated  the  courtesy  of  Mr.  Parizeau 
and  his  assistants  who  went  to  much  trouble  to  make  the  visit  most 
instructive.  The  party  included:  —  E.  E.  Brydone-Jack,  M.E.I.C, 
and  Mrs.  Brydone-Jack,  F.  G.  Aldous,  M.E.I.C,  and  Mrs.  Aldous, 
Mr.  and  Mrs.  McCaw,  G.  H.  Dawson,  E.  P.  McKie,  A.M.E.I.C,  A.  F. 
Mitchell,  a.m.e.i.c,  D.  W.  Hodgson,  a.m.e.i.c,  F.  W.  Knewstubb, 
a.m.e.i.c,  H.  M.  Bigwood,  a.m.e.i.c,  A.  Long,  Jr.E.i.c,  H.  Peters, 
a.m.e.i.c,  J.  H.  Browne,  A.  Halkett,  F.  C.  Green,  m.e.i.c,  W.  M.  Ever- 
all,  A.M.E.I.C,  all  of  whom  expressed  their  enjoyment  of  the  trip  and 
personally  thanked  Mr.  Parizeau  for  the  very  interesting  demonstration. 

Marine  Borers 

On  Friday  evening,  April  20th,  in  the  committee  room  of  the 
Chamber  of  Commerce  building  the  members  were  addressed  by 
Professor  C.  McLean  Fraser  of  the  University  of  British  Columbia, 
on  the  subject  of  "Marine  Borers".  The  subject  is  one  of  economic 
importance  to  this  coast  as  the  annual  destruction  to  wharves  and 
quays  caused  by  marine  borers  costs  well  over  $100,000  to  B.C.,  cannery 
concerns  alone,  while  many  other  industries  are  affected. 

The  lecturer  gave  a  detail  description  of  the  xylotria  and  limnoria 
which  are  responsible  for  this  damage  and  their  anatomy  and  method 
of  work  was  illustrated  with  lantern  slides  and  exhibits.  All  timber 
native  to  B.C.,  is  readily  destroyed  by  them  when  placed  in  positions 
subject  to  immersion  by  salt  water.  The  limnoria  confines  its  attack 
from  low  water  level  to  mean  high  water  (neap  tides)  and  the  xylotria 
works  from  any  depth  up  to  a  few  feet  above  low  water  level.  Un- 
treated piles  will  in  this  way  be  rendered  unsafe  in  less  than  a  year, 
the  salinity  and  acidity  of  the  waters  in  which  these  borers  are  most 
active  has  been  carefully  studied  in  recent  years  on  the  coast  of  Cali- 
fornia particularly  at  San  Francisco  where  the  teredo  has  caused  da- 
mage to  the  extent  of  many  millions  of  dollars.  This  teredo,  however, 
has  not  yet  made  its  appearance  on  the  B.C.  coast,  but  as  the  xylotria 
is  in  the  nature  of  an  amplified  teredo,  the  measures  necessary  for 
protection  against  their  ravages  are  identical.  The  xylotria  may  attain 
a  length  of  two  feet  while  the  teredo  does  not  exceed  seven  inches. 
Various  methods  of  protecting  piling  was  touched  on  and  it  was  stated 
that  creosoted  piles  driven  in  place  twenty-five  years  ago  on  this  coast 
were  still  free  from  attack  by  xylotria  or  limnoria. 

The  engineers  of  the  Dominion  public  works  were  the  chiefly 
interested  members  of  the  audience  and  considerable  discussion  took 
place  at  the  end  of  the  lecture  in  which  E.  E.  Brydone-Jack,  M.E.I.C, 
C.  C.  Worsfold,  m.e.i.c  and  A.  Halkett  participated.  Members  of 
the  Natural  History  Society  of  B.C.,  were  also  present  by  special  invita- 
tion, and  many  questions  were  dealt  with  by  the  lecturer.  Professor 
McLean  is  director  of  the  Government  biological  station  at  Daparture 
Bay,  Nanaimo,  and  it  was  of  great  interest  to  have  this  subject  dealt 
with  by  such  an  authority. 

To  those  who  studied  the  matter  the  following  statements  were 
possibly  of  chief  interest: — 
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1.  That  the  teredo  has  not  so  far  been  discovered  on  the 
B.C.,  coast. 

2.  That  the  worm  so  prevalent  on  this  coast  is  the  xylotria, 
which,  however,  is  so  similar  to  the  teredo  as  regards  incubation 
habits  and  destructiveness,  that  from  the  engineers'  point  of  view 
the  two  are  identical. 

3.  The  timber  is  bored  by  a  filing  process  of  the  head  shells. 

4.  That  they  probably  obtain  very  little  nourishment  from 
the  timber  destroyed  but  live  on  food  taken  from  the  water. 

5.  That  therefore  they  must  retain  access  to  a  free  supply  of 
water. 

6.  That  the  posterior  end  remains  at  the  entrance  to  the 
original  small  hole  by  which  access  to  the  timber  was  obtained, 

7.  The  extent  of  the  destructive  boring  of  each  worm  is  there- 
fore limited  to  its  length. 

8.  Its  duration  of  life  is  believed  to  be  about  two  years. 

Border  Cities  Branch 

J.  Clark  Keith,  A.M.E.I.C.,  Secretary-Treasurer. 

The  regular  meeting  of  the  Border  Cities  Branch  was  held  in  the 
Windsor  Club  on  February  9th,  at  7  p.m.  when  forty  members  and 
visitors  enjoyed  a  social  half  hour  around  the  dinner  board  preliminary 
to  the  address  of  the  evening.  An  attempt  was  made  to  bring  to  light 
any  musical  talent  incorporated  in  the  branch  membership  and  there 
appeared  to  be  sufficient  to  justify  another  trial  at  subsequent  meetings. 
The  chairman  announced  the  election  of  Geo.  F.  Porter,  m.e.i.C, 
past-chairman  of  this  branch,  as  a  councillor  from  district  No.  6  for  the 
next  three  years. 

Electric  Development  in  Canada 

S.  E.  McGorman,  m.e.i.C,  was  the  speaker  of  the  evening.and 
he  gave  a  most  interesting  address  on  "Canadian  Electric  Development, 
existing  conditions,  their  future  possibilities  and  the  probable  order  in 
which  development  will  take  place."  Practically  every  large  industrial 
centre  throughout  the  Dominion  is  now  supplied  with  hydro-electric 
energy  and  has  within  easy  transmission  distance,  ample  reserves  of 
power.  Over  ninety  per  cent  of  the  prime  motive  power  of  the  central 
electrical  stations  of  Canada  is  hydro  power.  The  amount  of  power 
which  Canada  really  possesses  is  unknown.  The  last  available  Dom- 
inion Government  statistics  give  a  minimum  365-day  flow  of  18  x/i  million 
horse  power  roughly  divided  as  follows:  Quebec,  7  million,  Ontario 
5  million,  Manitoba  334  million,  British  Columbia  2  million,  the  other 
million  distributed  throughout  the  remainder  of  the  Dominion. 

The  water  wheels  installed  throughout  the  Dominion  total  two 
and  three-quarter  million  horse  power.  Making  allowance  for  storage 
possibilities,  load  factors,  etc.,  the  present  turbine  installation  repre- 
sents only  six-tenths  per  cent  utilization  of  the  present  recorded  water 
power  resources.  Canada  is  exceeded  in  installed  horse  power  deve- 
lopment per  capita  by  Norway  alone  and  in  current  consumption  per 
capita  by  Switzerland.  The  capital  invested  in  central  electric  stations 
exceeds  that  of  any  other  injury  with  the  exception  of  steam  railroads. 

After  discussing  at  length  the  Chippawa  and  Nipigon  develop- 
ments which  are  the  two  largest  systems  operated  by  the  Hydro- 
Electric  Power  Commission  of  Ontario,  Mr.  McGorman  utilized  curves 
representing  the  increased  consumption  in  various  Ontario  cities  to 
show  that  the  demand  for  electric  power  in  Ontario  will  double  every 
five  years  for  some  time  to  come.  The  possibilities  of  the  development 
of  the  St.  Lawrence  for  power  was  covered  in  detail  and  embraced  much 
constructive  criticism  of  various  reports  which  have  been  made  avail- 
able to  the  public  on  this  important  project. 

Oliver  M.  Perry,  m.e.i.C,  in  moving  a  vote  of  thanks  to  the  speaker, 
referred  briefly  to  the  increased  power  consumption  in  Windsor.  Elec- 
tric stoves  alone  now  installed,  if  operating  simultaneously,  would 
create  a  demand  for  20,000  h.p.  The  motion  was  seconded  by  D.  A. 
Molitor,  M.E.I.C,  who  gave  some  very  interesting  information  regarding 
his  preliminary  investigations  of  the  St.  Lawrence  development. 

Meeting  of  March  9th 

The  regular  dinner  meeting  of  the  branch  was  held  in  the  Windsor 
Club  on  Friday  March  9th  at  7  p.m.  The  chairman  extended  a  welcome 
to  the  mayors  of  the  Border  Municipalities  and  to  officials  of  the  Windsor 
Water  Commission  and  the  Walkerville  Water  Company  who  were  the 
guests  of  the  branch  for  the  evening. 

The  chairman  stated  that  the  members  of  The  Institute  in  Quebec 
did  not  appear  to  favour  the  proposed  amendments  to  the  by-law9 
inasmuch  as  their  representation  on  council  did  not  compare  favour- 
ably on  the  basis  of  membership  with  that  of  other  branches.  On 
behalf  of  the  executive  he  wished  to  bring  the  following  resolution  to 
the  attention  of  the  branch  for  their  consideration. 

"Whereas  this  branch  approves  the  principle  of  representation 
of  council  for  all  branches  of  The  Institute  and  whereas  we  believe 
that  this  representation  should  be  on  the  basis  of  membership 
where  the  membership  exceeds  one  hundred,  it  is  hereby  resolved 
that  this  branch  favours  a  change  in  the  by-laws  as  proposed 
whereby  this  principle  will  be  recognized". 


This  motion  was  discussed  by  H.  Thorne,  m.e.i.C,  and  D.  A. 
Molitor,  m.e.i.C  On  motion  of  J.  E.  Porter,  a.m.e.i.c,  vice-chairman, 
and  E.  J.  Mclntyre,  a.m.e.i.c,  the  resolution  was  adopted  with  the 
request  that  it  be  forwarded  to  council. 

A  very  pleasing  incident  during  the  evening  was  the  presentation 
by  the  chairman  of  a  cheque  from  council  to  P.  E.  Biggar,  S.E.I.C., 
for  his  paper  on  "The  Aeroplane  Engine". 

Detroit  Filtration  Plant 

The  chairman  expressed  his  pleasure  and  that  of  the  branch,  in 
having  as  our  guest  and  speaker  Colonel  Theodore  A.  Leisen,  engineer 
in  charge  of  design  and  construction  of  the  Detroit  filtration  plant. 
Mr.  Leisen  briefly  referred  to  the  cordial  relations  existing  between  the 
two  countries  separated  by  the  Detroit  river  and  hoped  that  he  would 
again  be  privileged  to  attend  later  meetings  with  Canadian  engineers. 
Before  dealing  with  the  construction  of  the  filtration  plant  he  briefly 
traced  the  growth  of  the  Detroit  waterworks  system. 

Prior  to  1874  the  Detroit  waterworks  pumping  station  was  located 
at  the  foot  of  Orleans  street,  approximately  three  miles  below  the  present 
station.  In  1873  the  property  on  East  Jefferson  was  acquired  owing  to 
contamination  of  the  lower  source  of  supply.  This  intake  and  two 
subsequent  ones  were  extended  but  a  short  distance  into  the  river 
and  this  location  in  time  became  unsafe.  To  combat  this  condition, 
a  new  intake,  crib,  and  connecting  tunnel  were  decided  upon,  further 
upstream  and  sufficiently  distant  from  shore  to  avoid  normal  pollution- 
laden  currents.  This  was  completed  in  1904.  A  brick  tunnel  ten 
feet  in  diameter  was  constructed  3,200  feet  under  the  river  from  the 
crib  to  a  shore  shaft  and  thence  to  the  suction  wells  of  the  pumping 
stations. 

In  1913  calcium  hypochloride  was  first  used  as  a  sterilizing  medium, 
followed  in  1914  by  liquid  chlorine,  which  has  since  been  uninterruptedly 
in  use.  In  the  eight  year  period  preceding  and  following  chlorination 
the  typhoid  death  rate  was  reduced  from  22  to  11  per  100,000  people 
and  in  the  past  two  years  has  been  reduced  to  5.  Authority  was 
granted  in  1917  to  construct  a  small  experimental  plant  to  prove 
the  truth  or  falsity  of  the  hypothesis  that  Detroit  river  water  could  be 
treated  at  a  rate  in  excess  of  that  hitherto  deemed  feasible  in  or  general 
use.  This  plant  demonstrated  that  the  water  could  be  filtered  with 
efficient  results  up  to  200  million  gallons  per  acre  per  day  or  slightly 
over  three  gallons  per  minute  per  square  feet  of  effective  sand  area. 

The  Detroit  filter  plant  is  the  largest  single  rapid  sand  filtration 
plant  in  the  world.  It  has  a  daily  filtering  capacity  of  from  320  to 
360  million  gallons  with  provision  for  meeting  peak  loads  of  short 
duration  up  to  a  400  million  gallon  rate.  No  provision  has  been  plan- 
ned for  any  future  extension  as  the  plant  as  constructed  equals  the 
capacity  of  the  intake  tunnel.  The  ground  area  occupied  by  the  works 
is   seventeen   acres. 

The  raw  water  flows  through  a  six  and  a  ten  foot  tunnel  to  the  suction 
wells  of  the  low  lift  pumps,  18  feet  below  ground  surface  from  whence 
it  is  discharged  to  the  mixing  chamber.  This  is  unusually  small  and 
insures  rapid  mixing,  the  water  passing  into  the  coagulation  basin  in 
two  minutes.  Storage  is  provided  for  aluminium  sulphate  over  the 
mixing  chambers.  The  period  of  subsidence  is  two  hours  and  forty  minu- 
tes at  a  288  m.g.d.,  rate.  There  are  eighty  filters  each  controlled  by 
a  24-inch  hydraulically  operated  gate  valve.  Each  bed  has  an  effective 
sand  area  of  1,088  square  feet  or  1  40th  of  an  acre  with  a  capacity  of 
from  4  to  41-2  million  gallons  at  a  180  m.g.d.,  rate.  Chlorine  is  added 
just  prior  to  the  entry  of  the  effluent  into  the  clear  well,  which  occupies 
the  site  of  a  previous  settling  basin. 

The  low  lift  pumping  station,  filtration  plant  and  filtered  water 
reservoir  were  built  on  piles.  Sixteen  thousand  concrete  piles  were 
used  under  the  first  two  structures  and  15,000  wooden  piles  under  the 
last  named.  These  piles  foundations  cost  one  and  one  half  million 
dollars.  Most  of  the  piles  were  calculated  to  support  fifteen  to  twenty 
tons  while  under  test  they  carried  twenty-five  to  thirty  per  cent  in 
excess  of  this  amount. 

The  total  cost  of  the  works  with  a  generous  allowance  for  small 
portions  not  yet  completed  will  be  $4,100,000.  This  may  be  divided 
into  two  general  items,  pile  foundations  $1,385,000,  and  general  struc- 
tures $3,115,000.  The  pile  foundation  for  the  filters  and  coagulation 
basin  cost  $1,120,000,  the  general  structure  $260,000.  In  the  filtered 
water  reservoir  the  piling  was  $265,000,  the  general  structure  $465,000. 
The  cost  complete  based  on  350  m.g.d.,  capacity  if  $13,000  per  million 
or  $9,000  per  million  without  piling,  which  is  a  lower  unit  cost  than 
filters  built  ten  years  ago.  The  filtered  water  reservoir  with  a  capacity 
of  38  m.g.,  cost  $19,000  per  million  gallons.  The  depth  of  this  reser- 
voir was  limited  by  existing  conditions.  It  is  expected  that  the  plant 
will  be  completed  and  placed  in  operation  early  in  the  coming  summer. 

The  address  was  illustrated  throughout  with  slides  and  was  of 
particular  interest  to  this  district  in  view  of  the  construction  ol  a  plant 
similar  in  design  and  now  under  way  for  the  Border  Cities  At  the 
conclusion  of  the  address  a  hearty  vote  of  thanks  was  tendered  to  Mr. 
I. risen  on  motion  of  A.  J.  M.  Bowman,  a.m.e.i.c,  and  H.  Thorne, 
M.E.I.C 
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The  Future  of  the  Engineering  Professsion 

The  April  meeting  of  the  branch  was  held  in  the  Windsor  Club  on 
Wednesday,  April  4th,  Fraser  S.  Keith,  m.e.i.c,  general  secretary 
of  The  Institute,  was  the  guest  of  the  branch  on  that  evening  and  a 
change  was  made  in  the  regular  meeting  night  to  coincide  with  his 
visit  here. 

Mr.  Keith  addressed  the  branch  on  "The  Future  of  the  Engineer- 
ing Profession"  and  in  his  introductory  remarks  he  congratulated  the 
branch  on  its  excellent  showing  during  the  past  year  and  then  proceeded 
to  trace  the  growth  of  The  Institute.  In  1917  there  were  nine  branches 
with  a  mailing  list  of  2,000  whereas  to-day  there  were  twenty-three 
active  branches  with  a  membership  of  5,300.  The  various  branches 
now  hold  from  forty  to  fifty  meetings  a  month  for  the  consideration 
of  problems  which  have  meant  or  which  will  mean  much  in  the  way 
of  advancement  to  the  entire  Dominion. 

Engineering  is  so  broad  in  its  application  that  a  suitable  definition 
of  the  profession  is  difficult  to  give.  Seemingly,  and  unlike  the  other 
professions,  that  though  a  man  change  from  a  strictly  engineering 
occupation  to  that  of  an  executive  in  other  lines  of  endeavour,  he 
always  remains  an  engineer.  Any  advance  which  the  profession  may 
hope  to  make  and  by  so  doing  secure  proper  recognition  for  itself  is 
dependent  upon  the  recognition  which  the  individual  engineer  is  able 
to  obtain.  The  welfare  of  the  individual  must  be  recognized.  Every 
branch  should  have  its  members  take  a  primary  part  where  possible 
in  civic  affairs  and  be  represented  on  civic  governing  bodies.  Under 
the  new  by-laws  of  The  Institute  which  were  recently  voted  on  every 
member  becomes  attached  to  some  branch. 

In  order  to  secure  the  utmost  in  recognition,  certain  things  are 
necessary: —  Registration  of  Engineers;  Adoption  of  proper  classifi- 
cation and  remuneration  schedules;  Adoption  of  a  high  ethical  code; 
A  definite  programme  where  all  engineers  may  become  trained  as  public 
speakers;  Closer  co-operation  with  the  universities;  Increased  publicity 
for  the  profession. 

Uniformity  of  registration  in  all  provinces  is  extremely  desirable 
The  very  nature  of  the  work  on  which  we  are  engaged  forces  us  more 
or  less  to  change  our  place  of  resi  ience  and  unnecessary  embarassment 
may  be  caused  if  non-uniform  registration  standards  are  in  effect. 
To  stand  high  in  the  estimation  of  our  fellow  men  we  must  maintain 
and  enforce  our  ethics.  If  we  can  discipline  non-ethical  engineers,  we 
will  rise  in  the  estimation  of  the  public  generally.  Public  speaking 
is  an  asset  to  the  individual  as  well  as  to  the  profession.  It  should 
be  the  duty  of  a  specially  appointed  committee  to  bring  forward  to  the 
more  retiring  and  reticent  branch  members.  If  public  speaking  can 
be  developed,  even  in  the  next  decade,  leadership  for  engineers  would 
be  assured.  Students  should  be  taught  that  contact  with  fellow 
engineers  will  be  one  of  their  finest  assets  in  later  life.  Engineers  as 
a  class  seem  adverse  to  publicity,  they  are  naturally  shy  and  reserved, 
and  when  it  comes  to  a  matter  of  publicity,  they  are  content  to  allow 
the  credit  for  constructive  ideas  to  be  taken  by  those  who  do  not  ori- 
ginate them.  Branches  are  realizing  and  accepting  their  responsibility 
with  respect  to  publicity  and  by  so  doing,  obtaining  individual  recog- 
nition from  the  public.The  future  of  the  engineering  profession  will 
be  largely  governed  by  our  acts  of  to-day.  The  other  professions  have 
established  themselves  in  the  eyes  of  the  public  and  do  not  overlook 
any  opportunity  of  strengthening  the  position  which  they  now  hold. 
The  legislation  respecting  professional  engineers  in  Ontario  is  not  effect- 
ive in  its  present  state,  but  engineers  would  be  well  advised  to  support 
the  newly  organized  body. 

At  the  close  of  Mr.  Keith's  address,  there  was  considerable  dis- 
cussion led  by  G.  F.  Porter  m.e.i.c,  and  D.  A.  Molitor,  m.e.i.c.  Mr. 
Molitor  in  speaking  of  legislation,  stated  that  the  act  must  at  the  be- 
ginning be  sufficiently  broad  to  include  all  those  who  call  themselves 
engineers  as  a  man  cannot  be  legislated  out  of  his  profession.  Some 
years  must  pass  before  the  benefits  of  legislation  are  apparent  and  we 
must  seek  later  amendments  to  perfect  the  act.  A  vote  of  thanks 
to  Mr.  Keith  was  moved  by  Geo.  F.  Porter,  m.e.i.c,  and  seconded  by 
D.  A.  Molitor,  m.e.i.c 

St.  John  Branch 

W.  J.  Johnston,  A.M.E.I.C.,  Secretary-Treasurer. 

The  record  attendance  at  the  regular  meeting  of  the  St.  John 
branch,  on  Thursday,  April  19th,  attested  to  the  popularity  of  the  sub- 
ject, "Radio  Telephony",  and  the  high  standing  of  the  speaker,  Frank 
P.  Vaughan,  m.e.i.c 

With  the  aid  of  lantern  slides,  Mr.  Vaughan  showed  the  develop- 
ment of  the  radio  apparatus:  and  by  graphs,  the  improvements  in  the 
thermonic  valve,  so  vital  to  the  development  of  radio  telephony.  The 
intensive  development  made  necessary  by  the  late  war  did  much  to 
advance  science  and  scientific  research,  and  it  would  have  taken  many 
years,  under  peace  conditions,  to  reach  the  present  state  of  development 
along  these  lines.  One  of  the  important  achievements  was  the  develop- 
ment of  the  "Wireless  Telephone",  made  possible  by  the  wartime 
development  of  vacuum  tube  detectors  and  amplifiers  for  the  production 
and  modulation  of  radio  frequency  power,  and  applied  to  communi- 
cation between  different  points  on  land  and  sea  and  in  the  air.     While 


it  is  true  that  the  thermonic  valve  was  in  fair  state  of  development  in 
1914,  the  greater  part  of  it  development  has  taken  place  since  that  time. 
The  development  of  this  valve  has  shown  that  its  many  applications 
are  destined  to  considerably  increase  its  importance  in  engineering 
practice,  as  well  as  in  the  laboratory.  When  we  speak  of  wireless 
telephony,  we  refer  to  the  transmission  of  articulate  soeech  to  great 
distances  without  the  use  of  connecting  wires  between  the  transmitting 
and  receiving  stations.  The  subject  is  by  no  means  new  and  for  years 
attempts  have  been  made,  with  more  or  less  success,  to  transmit  speech 
over  moderate  distances  without  wires.  After  giving  in  detail  the 
history  of  this  development,  Mr.  Vaughan  stated  that  the  question  is 
sometimes  asked  as  to  what  effect  the  introduction  of  the  wireless  tele- 
phone will  have  on  the  present  telephone  systems  throughout  the  world. 
It  is  perfectly  safe  to  predict  that  its  application  will  in  no  way  curtail 
the  present  wire  systems,  but  will  occupy  an  entirely  new  field,  supple- 
mentary to  the  present  systems.  The  same  question  was  asked  at  the 
time  of  the  introduction  of  the  wireless  telegraph,  yet  to-day  each  is 
occupying  its  own  sphere.  Mr.  Vaughan  then  described  the  construction 
and  use  of  the  thermonic  valves  and  by  the  lantern  slides  showed  the 
numerous  equipments  issued  by  the  various  companies  with  the  pecu- 
liarities of  each. 

A  general  discussion  took  place  after  the  paper.  A  vote  of  thanks 
to  Mr.  Vaughan  was  moved  by  W.  R.  Pearce,  m.e.i.c,  and  seconded 
by  G.  C.  Murdoch,  M.E.I.C 

Annual  Meeting 

The  Union  Club,  St.  John,  was  the  scene  of  a  m^rry  gathering 
of  engineers  on  Tuesday,  May  8th,  when  the  St.  John  Branch  held  its 
annual  meeting  and  banquet.  A.  G.  Tapley,  A. M.E.I.C,  was  in  the 
chair,  and  after  all  had  been  satisfied  from  a  culinary  viewpoint,  the 
usual  toasts  were  drunk. 

C.  C.  Kirby,  m.e.i.c,  spoke  of  the  activities  and  progress  of  The 
Institute  in  replying  to  trie  toast  to  the  E.I.C.  Alex.  Gray  M.E.I.C, 
replied  to  the  toast  to  the  Maritime  Professional  Meeting  of  1923  and 
impressed  the  members  with  the  necessity  for  enthusiasm  to  put  this 
thing  over  "big".  He  outlined  the  tentative  programme  of  papers, 
dinners  and  excursions,  and  with  the  encouragement  they  had  already 
received  he  had  no  doubt  that  the  professional  meeting  of  1923  would 
be  an  epoch  in  the  history  of  Institute  affairs  in  the  Maritime 
Provinces. 

The  reports  of  the  various  committees  were  presented  and  adopted, 
A  hearty  vote  of  thanks  to  the  retiring  secretary  was  moved  by  G.  G. 
Murdoch,  M.E.I.C,  and  seconded  by  G.  H.  Waring,  a.m.e.i.c 

The  scrutineers  reported  the  following  officers  elected  for  the 
year  1923-24:— 

Chairman,  Harry  F.  Bennett,  a.m.e.i.c 

Vice-Chairman,  G.  N.  Hatfield,  A.M.E.I.C 

Secretary-Treasurer,  W.  J.  Johnston,  A.M.E.I.C. 

Executive  Committee,  F.  G.  Goodspeed,  m.e.i.c 
W.  R.  Pearce,  m.e.i.c 
E.  G.  Cameron,  a.m. e.i.C. 
A.  G.  Tapley,  A.M.E.I.C 
C.  C.  Kirby,  M.E.I.C 

Retiring  Chairman's  Address 

The  retiring  chairman,  A.  G.  Tapley,  a.m.e.lc,  then  addressed 
the  meeting  introducing  his  remark  by  commending  to  the  very  earnest 
consideration  of  those  present,  the  address  of  the  retiring  chairman 
of  the  Halifax  Branch  as  published  in  the  February  1923,  Journal. 
He  then  emphasized  the  necessity  for  efficient  team  work  in  order  that 
the  greatest  benefit  may  be  derived  from  our  profession  and  from 
our  Institute,  the  first  requisite  being  discipline  which  he  defined  as 
the  cultivation  of  a  spirit  of  co-operation,  obedience,  responsibility 
and  personal  loyalty.     Referring  to  the  first  of  these  he  said  in  part: — 

"Co-operation  is  joint  labour.  To  effectively  co-operate,  each 
and  everyone  of  us  must  do  everything  we  can  to  advance  Institute 
affairs.  We  must  attend  the  meetings,  interest  ourselves  in  Institute 
affairs,  and  in  every  way  do  everything  possible  to  advance  the  best 
interests  of  The  Institute." 

"Do  not  make  the  mistake  of  thinking  that  our  addresses  or  papers 
are  addressed  to  a  little  coterie  of  intellectuals,  that  they  are  over  your 
heads,  that  it  requires  some  kind  of  superior  intelligence  to  understand 
them.  Usually  they  are  descriptive  of  some  certain  work,  of  designs 
and  methods  used  in  that  work.  Not  having  been  published,  they 
are,  as  a  rule,  unobtainable  elsewhere  than  at  our  meetings.  By 
staying  away,  by  procrastination,  you  cheat  yourselves." 

While  pointing  out  that  we  must  expect  to  criticize  each  other 
and  to  be  criticized,  Mr.  Tapley  urged  that  such  criticisms  should  be 
constructive  and  not  destructive  and  that  the  making  and  repeating 
of  thoughtless  criticisms  is  most  harmful  to  the  profession. 

Referring  to  the  matter  of  remuneration,  the  speaker  showed 
how  by  being  too  absorbed  with  the  job  on  hand  engineers  were  prac- 
tically oblivious  to  what  other  engineers  may  be  doing  and  as  a  result 
they  were  dealt  with  as  individuals  or  small  groups  of  engineers  and 
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their  services  secured  at  the  lowest  possible  figure.  The  adoption  of 
the  salary  schedule  recently  drawn  up  by  a  committee  of  Tlie  institute, 
could  only  be  secured,  he  said,  "by  unity  amongst  the  individual 
members  of  the  profession.  Unity  is  the  profoundest  law.  By  unity, 
I  do  not  mean  union,  in  the  sense  of  trade  unionism.  If  our  employing 
engineers  will  adopt  the  schedule  and  urge  others  to  adopt  it,  if  our 
executive  engineers  will  urge  on  our  employers  its  acceptance,  if  each 
and  every  one  of  us  do  our  level  best  in  all  ways  for  its  adoption,  then 
it  stands  a  chance  of  being  adopted,  otherwise  not. 

Competition  amongst  our  membership  is  a  good  thing.  Compe- 
tition for  power  and  for  place.  But  let  it  be  fair  competition.  Let 
the  best  man  win.  When  competition  in  unfair,  then  it  becomes  a 
menace.  The  beaver  is  emblematic  of  The  Institute  and  of  our  Country. 
Probably  it  was  chosen  as  such  for  its  well-known  industry.  We  cannot 
do  better  than  emulate  the  beaver.  Those  of  you  who  are  familiar 
with  the  beaver,  those  who  have  seen  him  at  work,  are  well  aware  that 
he  does  not  work  alone,  but  in  colonies,  in  compact  organizations. 
You  are  aware  that  with  the  beaver,  teamwork  is  exemplified  in  its 
best  form.  With  them,  it  is  "all  for  one  and  one  for  all".  So  should 
it  be  with  us.  Greatness  is  measured,  not  by  what  men  do  for  them- 
selves, but  by  what  they  do  for  others." 

The  present  enormous  emigration  from  this  country,  while  probably 
only  a  temporary  condition,  was  cited  in  discussing  the  necessity  for 
more  intensive  development  of  our  natural  resources.  Taking  one 
particular  instance,  Mr.  Tapley  said: — 

"You  are  all  familiar  with  the  coal  deposits  of  the  Maritime  pro- 
vinces. Some  years  ago,  one  of  our  members,  who  is  also  a  local  engin- 
eer, Major  E.  T.  P.  Shewen,  M.E.I.  C,  advocated  the  establishment  of 
by-product  coke-ovens,  on  a  large  scale,  in  the  Grand  Lake-Minto 
coal  fields.  Major  Shewen 's  scheme  included  the  piping  of  the  gas 
to  St.  John  and  other  industrial  centres  for  light,  heat  and  power 
purposes.  The  average  yield  of  coke  from  coal  is  from  68  to  70  per 
cent.    The  other  by-products  are  numerous  and  very  valuable. 

"According  to  a  report  issued  by  the  U.S.  Geological  Survey  for 
1921,  on  "By-product  Coke  Industry",  by-product  coke-ovens  were 
in  operation  in  nineteen  different  states  in  that  year.  During  that 
year,  28,813,111  net  tons  (2000  lbs.)  were  charged  into  these  ovens, 
and  by-product  coke  produced  was  19,749,580  net  tons.  The  average 
value  of  coal,  per  ton,  was  $4.82,  and  the  average  value  of  the  coke 
and  by-products  produced  was  $14.58  per  ton. 

"Major  Shewen,  with  his  usual  thoroughness,  went  fully  into  his 
scheme  for  the  Grand  Lake  fields,  taking  into  consideration  the  avail- 
able raw  supplies,  the  best  type  of  ovens  to  be  used,  and  total  cost  of 
installation.  No  doubt  his  estimates  and  other  information  are  still 
available. 

"Coke  is  a  good,  clean  and  smokeless  fuel  and  can  be  made  with 
much  less  ash  than  American  anthracite  contains,  and  we  can  produce 
and  sell  it  more  cheaply,  in  Canada,  than  anthracite  has  been  selling 
of  late  years.  By  installing  these  ovens,  in  Montreal,  we  could  replace 
the  anthracite  and  provide  an  even  better  and  more  economical  fuel 
for  that  portion  of  Canada  east  of  the  head  of  the  Great  Lakes. 

"Canada's  national  autonomy  is  a  myth,  so  long  as  a  great  part 
of  our  country  depends  for  its  coal  supply  on  the  United  States.  In 
1921-22,  the  imports  of  bituminous  coal  from  the  United  States  to 
Canada,  amounted  to  9,734,041  tons,  the  cash  value  being  $34,305,964. 
Imports  of  anthracite  coal  from  the  United  States  to  Canada,  in  the 
same  year,  amounted  to  12,515,014  tons,  valued  at  $72,042,584,  or 
a  total  valuation  of  $106,348,548.  Every  dollar  of  that  money  should 
be  spent  in  Canada  for  the  payment  of  wages  of  Canadian  workmen, 
and  every  pound  of  coal  required  in  Canada  should  be  mined  and  coked 
in  Canada." 

The  development  of  our  natural  resources  said  Mr.  Tapley,  is  very 
pertinently  the  business  of  the  engineers.  This  being  the  case,  we  must 
broaden  out.  We  must  get  the  capital,  necessary  for  their  develop- 
ment, interested.  If  we  are  unable  to  interest  private  capital  then 
we  must  get  after  government  aid.  Should  the  necessity  arise,  we  must 
be  prepared  to  urge  upon  our  legislators  the  importance  of  this  deve- 
lopment. In  the  event  of  lack  of  interest,  or  opposition,  on  their  part, 
we  should  be  prepared  to  place  our  own  men  as  legislators. 

The  development  of  these  resources  will  give  employment  to  hun- 
dreds of  thousands  of  men,  and  for  every  other  line  of  business  in  keeping 
with  the  country's  advancing  population.  The  sooner  the  country 
becomes  aroused  to  the  fact  that  Canada  has  a  wonderful  future,  and 
the  sooner  a  start  is  made  to  develop  the  resources,  the  sooner  will 
Canada  rise  to  the  position  of  importance  in  the  world  that  her  vast 
natural  resources  entitle  her  to  occupy.  Remember,  this  is  not  a  matter 
for  fifty  years  in  the  future,  the  need  is  immediate. 

After  referring  briefly  to  the  important  part  the  engineers  have 
taken  in  the  development  of  Canada  and  how  the  country's  destiny 
depends  to  a  large  measure  upon  her  engineers,  the  sjieaker  said, — 

"Very  great  responsibility  is  ours.  Responsibility  is  unescapable. 
Wherever  relationship  is  established,  there  is  established  responsibility. 
You  are  a  member  of  The  Institute,  therefore  you  arc  responsible  for 
The  Institute.  As  a  i  itizen  of  Canada,  you  are  responsible  for  Canada. 
The  closer  the  relationship,  the  closer  the  responsibility  that  goes  with 


it.  Whether  you  like  it  or  not,  you  are  your  brother's  keeper.  The 
neglect  of  your  responsibilities  will  tend  to  weaken  your  organization 
Can  any  organization  be  successful  without  obedience  to  its  elected 
officers,  its  rules,  regulations  and  by-laws?  Without  personal  loyalty, 
no  organization,  no  profession,  no  business,  be  it  what  it  may,  can 
survive. 

"We  have  had  the  Ice  Age,  the  Stone  Age,  the  Bronze  Age,  and 
the  Iron  Age.  The  present  is  known  as  the  Engineering  Age,  and  the 
twentieth  century  as  Canada's.  This  being  so,  it  becomes  our  duty  to 
our  country,  and  our  people  to  give  them  the  very  best  that  is  in  us, 
and  this  we  may  only  do  if  harmony,  unity  and  teamwork  prevail 
amongst  us.    As  Kipling  so  aptly  puts  it  — 

It  ain't  the  individual,  nor  the  army  as  a  whole 

But  the  overlasting  teamwork  of  every  blooming  soul. 

"We  have  our  provincial  associations  of  engineers.  These  are 
purely  business  organizations,  and  should  be  kept  so.  Our  Institute 
is  our  place  for  getting  together,  our  place  of  accounting  for  that  which 
we  are  doing,  our  place  for  the  exchange  of  ideas,  etc.,  our  forum  or 
our  campfire,  if  you  like. 

"In  concluding,  I  wish  to  thank  those  of  you  who  have  so  ablj  co- 
operated with  me  during  the  past  year.  I  know  that  you  will  all  join 
me  in  a  very  hearty  vote  of  thanks  to  our  retiring  secretary,  H.  F. 
Bennett,  a.m.e.i.c.  Mr.  Bennett  has  most  capably  performed  the 
duties  of  that  office  for  the  last  three  years.  It  is  with  very  real  regret 
that  we  see  him  retire.  I  am  afraid  that  few  of  you  realize  the  amount 
of  time  and  effort  the  secretary  is  called  upon  for." 

Montreal  Branch 

E.  A.  Ryan,  A.M.E.I.C,  Secretary-Treasurer. 

The  Executive  Committee  held  a  meeting  on  April  19th,  at  which 
a  number  of  important  matters  were  taken  uo  particularly  that  in 
regard  to  the  convention  of  the  A.S.M.E.,  in  May.  It  was  decided 
in  this  connection  to  approach  the  membership  in  the  Montreal  Branch 
for  a  voluntary  subscription  to  cover  the  cost  of  entertaining  the  visi- 
ting members  of  the  A.S.M.E.  This  question  was  put  before  the 
branch  membership  at  a  regular  meeting  on  the  same  evening,  and  it 
was  unanimously  approved. 

The  Fuel  Investigation  committee  has  been  very  active  recently, 
chairman  F.  A.  Combe,  M.E.I.C.,  having  appeared  before  the  senate 
and  given  some  very  practical  information  concerning  the  various  fuels 
available,  their  use,  advantages  and  disadvantages,  together  with  a 
talk  on  the  important  subject  of  central  heating  plants  and  their  com- 
mercial possibilities.  Mr.  Comb's  evidence  is  being  published  by  the 
Government  Printing  Bureau  and  a  limited  number  of  copies  are 
available.  On  May  12th,  a  very  complete  table  of  relative  costs  and 
values  of  the  better  known  fuels  was  handed  to  the  daily  press  and 
published  in  the  "Star"  and  "La  Presse".  This  table  has  been  highly 
commented  upon  by  quite  a  number,  and  we  consider  it  to  be  a  most 
important  article,  of  a  real  practical  nature,  for  the  benefit  of  the 
householder.  This  committee  further  proposes  articles  of  a  similar 
nature  that  will  be  given  to  the  newspapers  from  time  to  time,  through- 
out the  summer. 

Transportation  Routes  in  Canada  and  Their 
Relation  to  Enduring  Production 

A  paper  that  has  been  commented  upon  as  "one  of  the  two  most 
important  and  far  reaching  in  its  effects  given  before  this  branch" 
was  that  of  F.  W.  Cowie,  B.A.Sc.,  M.E.I. c,  consulting  engineer,  Harbour 
Commissioners  of  Montreal,  on  April  19th.  This  paper  was  printed 
beforehand,  and  copies  distributed  at  the  meeting  to  the  members  and 
to  a  number  of  visitors  who  are  well-known  in  the  transportation  field 
and  who  were  invited  to  be  present.  Quite  a  few  of  them  took  part 
in  the  discussion.  Numerous  requests  for  copies  of  the  paper  have  been 
sent  in  and  a  number  of  written  discussions  have  been  received. 

The  paper  will  be  published  in  The  Journal  at  a  later  date  together 
with  some  of  the  discussion  that  took  place. 

Briefly,  the  paper  covered  the  existing  transportation  routes  in 
Canada,  the  cost  of  shipping  grain  over  them  to  United  Kingdom 
ports,  and  also  a  comparison  of  the  cost  from  other  countries  and  a 
projected  route  through  the  Hudson's  bay.  Mr.  Cowie  also  outlined 
what  he  considered  to  be  necessary  modifications  and  improvements  to 
the  existing   routes. 

Among  those  who  took  part  in  the  discussion  were:— T.  Harling. 
W.  G.  Ross,  R.  S.  White,  F.  P.  Jones,  Judge  Duclos,  Professor  Smith, 
Henry  Holgate.  m.e.i.c,  A.  D.  Swan,  m.e.i. c,  R.  C.  Jamie 
lessor  Barnes.  On  account  of  the  importance  <>f  the  subject  two 
evenings  were  devoted  to  it  — one  for  the  reading  of  the  paper  and 
general  comments,  and  the  other  for  discussion. 

A  point  that  is  worthy  of  attention  is  the  lad  that  while  the  author 
did  not  advocate  the  Hudson's  Baj   route   as  would  be  the  opii 
formed  by  one  who  was  dependent  lot  his  informatko  on  the  i 
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only,  he  emphasized  the  fact  that,  by  reason  of  the  seeming  low  trans- 
portation rate  through  this  route,  it  was  highly  advisable  that  it  be 
thoroughly  investigated. 

Several  of  the  written  discussions  sent  in  request  that  The  Institute 
should  take  the  matter  in  hand  and  study  this  question  together  with 
the  other  routes  referred  to  in  the  paper. 

Notes  on  Metals  in  Engineering  Service 

On  April  26th,  Gordon  Sproule,  M.Sc,  A. M.E.I. c,  lecturer  in 
metallurgy  at  McGill  University,  delivered  a  well  prepared  address  on 
the  above  subject.  Mr.  Sproule  dealt  in  detail  with  the  service  of 
metal  structures  and  parts,  as  affected  by  design  and  kind  and  quality 
of  materials.  He  showed  how,  in  many  cases,  failures  in  machinery 
parts  and  structures  were  due  to  improper  uses  of  excellent  materials  and 
a  total  disregard  of  the  elementary  principles  of  design.  He  further  empha- 
sized the  fact  that  there  is  in  use  to-day  a  great  deal  of  standard  design 
apparatus  on  railways,  machinery  parts,  etc.,  in  which  wasteful  and 
incorrect  principles  are  maintained  and  which  are  worthy  of  conside- 
ration. The  lecturer  had  on  hand  a  series  of  lantern  slides  showing  the 
internal  construction  of  well-known  metals  of  various  kinds.  Included 
in  this  series  were  a  number  of  metal  parts  in  which  failures  had  occurred 
and  which,  upon  close  examination,  showed,  in  an  emphatic  manner, 
the  reason  of  the  failure. 

Following  the  lecture,  a  lengthy  discussion  took  place,  and  the 
lecturer  very  kindly  and  in  an  apt  manner  responded  to  various  ques- 
tions that  were  put  to  him  by  those  present. 

Papers  and  Meetings 

The  program  for  the  Spring  session  has  now  come  to  a  close  after 
a  very  successful  year.  The  Papers  and  Meetings  Committee,  which 
comes  into  office  now  and  which  will  be  responsible  for  next  year's  work, 
is  as  follows: — Chairman,  H.  W.  Fairlie,  a.m.e.i.c. ;  vice-chairman, 
P.  S.  Gregory,  A.M.E.I.C;  civil  section,  A.  Cousineau,  a.m.e.i.c;  elec- 
trical section,  C.  V.  Christie,  a.m.e.i.c ;  mechanical  section,  J.  S. 
Cameron,  a.m.e.i.c;  industrial  section,  G.  P.  Cole,  a.m.e.i.c;  marine 
section,  I.  J.  Tait,  a.m.e.i.c;  railway  section,  J.  E.  Armstrong,  a.m.e.i.c 

This  committee  is  busily  engaged  in  securing  papers  for  the  coming 
year,  and  they  would  heartily  appreciate  it  if  the  members,  who  may 
have  interesting  information  on  engineering  works  or  subjects,  would 
get  in  touch  with  them  and  let  them  know  if  they  would  be  prepared 
to  read  a  paper  before  the  branch. 

At  one  time  it  was  necessary,  in  order  that  a  man  might  become  or 
remain  a  member  cf  The  Institute,  that  he  should  deliver  an  address 
before  The  Institute.  This  practice  has  been  discontinued  of  late  years 
on  account  of  the  very  large  membership.  However,  it  is  felt  that  a 
great  number  are  doing,  or  have  done,  work  that  is  worthy  of  being 
made  known  publicly,  and  it  is  hoped  that  the  committee  in  charge  of 
the  papers  and  meetings  will  be  given  most  hearty  support.  The  fact 
should  further  be  remembered  that,  even  though  prospective  author 
is  not  allotted  a  date  at  the  time  a  programme  is  set,  his  willingness  to 
contribute  is  not  lost  sight  of  for  it  is  necessary,  in  order  to  provide  for 
such  contingencies  as  sickness,  necessity  of  absence  from  the  City, 
etc.,  to  have  available  nearly  twice  as  many  papers  each  year  as  there 
are  dates  allotted.  Again,  the  executive  wishes  it  to  be  remembered 
that  if  there  are  sufficient  demands  for  additional  evenings  to  be  set 
aside  for  the  giving  of  worthy  papers  on  certain  subjects,  they  will  be 
only  too  happy  to  make  arrangements  therefor.  It  should  also  be 
borne  in  mind  that  The  Institute  is  the  headquarters  for  the  giving 
of  information  on  technical  and  engineering  subjects,  and  the  members 
should  make  it  their  duty  to  use  it  as  the  channel  through  which  the 
results  of  their  efforts  be  first  publicly  made  known. 

Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C.,  Secretary-Treasurer. 

A  meeting  of  the  branch  was  held  at  8  p.m.,  Friday  April  27th, 
at  the  Royal  Connaught  hotel,  when  F.  W.  Paulin,  m.e.i.c,  occupied 
the  chair,  and  at  which  there  were  about  thirty-five  in  attendance. 
Previous  to  the  meeting,  the  out-of-town  members  were  entertained 
at  dinner.  While  the  attendance  was  small,  the  meeting  was  pronounc- 
ed a  great  success  in  bringing  the  members  together  informally,  and 
it  seemed  to  be  the  desire  of  all  that  more  meetings  of  this  kind  should 
be  held.  The  papers  were  presented  by  out-of-town  members  on  the 
subjects  of  roads  and  pavements. 

Non-rigid  Pavement 

F.  P.  Adams,  A.M.E.I.C,  city  engineer,  Brantford,  was  the  first 
speaker.  He  spoke  on  the  "non-rigid"  type  of  pavement,  which  was 
more  common  in  Europe  than  here.  He  mentioned,  as  an  example,  a 
road  in  Chatham  where  the  sub-soil  was  a  very  dense  sticky  clay  and 
where  a  mat  of  hay  was  first  laid,  then  covered  with  broken  stone,  and 
a  top  dressing  of  asphalt  added.  This  was  laid  in  1899  and  is  still  in 
use;  only  the  top  dressing  having  been  renewed.  The  town  put  in  their 
own  asphalt  plant  and  old  macadam  streets  were  levelled  up  with  broken 
stone  and  a  top  dressing  of  asphalt  laid  on.    Other  streets  were  paved 


with  4-inch  asphalt  macadam  laid  hot,  one  and  one-half  inch  of  sheet 
asphalt  being  laid  on  top.  This,  he  said,  is  much  cheaper  than  concrete 
and  has  stood  up  well  and  no  cracks  have  developed.  It  is  suitable 
for  light  or  moderately  heavy  traffic.  The  great  advantages  of  this 
type  are  that  one  set  of  equipment  does  the  whole  work,  there  is  no 
delay  as  in  waiting  for  concrete  to  harden,  so  that  traffic  is  not  seriously 
delayed.  Another  great  advantage  is  that  the  surface  knits  with 
the  base  and  a  good  wearing  surface  is  formed.  There  must  be  a  good 
sub-soil  and  pavement  must  be  well  rolled  with  a  15  ton  roller. 

Norfolk  County  Roads 

The  next  speaker  was  Guy  R.  Marston,  A.M.E.I.C,  county  engineer 
for  Norfolk.  He  referred  to  the  old  roman  roads  in  England  and  said 
we  could  not  build  roads  to  last  2,000  years.  The  Paddington  borough 
council  built  a  road  with  five-inch  creosoted  blocks  and  a  twelve-inch 
concrete  base.  The  Liverpool  to  Manchester  road  had  eight-inch 
reinforced  concrete  base  and  8-inch  stone  blocks.  It  was  30  feet 
wide  on  each  side  of  a  double  street  car  line. 

Norfolk  county  has  two  hundred  and  forty  miles  of  road  to  main- 
tain, and  has  $125,000  to  spend  this  year  on  construction.  The  traffic 
is  not  heavy  because  of  restrictions;  a  ten-ton  limit  means  a  load  of  five- 
tons  on  a  five-ton  truck.  Their  work  is  done  by  day  labour.  They 
lay  a  seven-inch  base  of  four-inch  stone,  although  in  some  places  eighteen 
inches  of  stone  was  required  because  it  crushed  down  into  the  "blow" 
sand.  A  filler  of  sand  and  gravel  is  well  swept  into  the  base  and  a 
layer  of  two-inch  stone  is  placed  on  top  with  a  layer  of  Tarvia  and  good 
coarse  sand  which  is  better  than  a  half-inch  stone.  The  cost  was  from 
$22,000  to  $23,000  per  mile  in  1919.  Last  year  it  was  about  $19,000 
per  mile.    Teams  cost  $5.00  per  day  and  labour  22  cents  per  hour. 

The  speaker  suggested  that  a  cash  allowance  should  be  available 
for  experimental  work  on  short  sections  of  road.  This  would  save 
money  over  laying  some  miles  of  road  without  a  previous  test. 

Considerations  in  Municipal  Paving 

D.  T.  Black,  a.m.e.i.c,  city  engineer  of  Gait,  was  then  called  upon 
and  in  the  course  of  his  remarks,  said  that  municipalities  require  good 
streets,  but  it  is  the  way  they  are  maintained  that  indicates  the  cha- 
racter of  the  people.  There  is  a  great  need  of  sidewalks  along  the 
highways  in  rural  districts.  Asphaltic  concrete  pavements,  although 
ideal,  should  not  be  forced  on  the  people,  because  of  their  great  expense. 
To-day,  macadam  for  city  streets  is  not  receiving  the  consideration  it 
is  rightly  entitled  to.  An  application  of  sixty  per  cent  of  asphaltic 
compound  increases  the  power  of  resistance  of  macadam  thirty  per 
cent.  He  had  proved  by  test  that  a  macadam  base  stands  up  better 
than  a  concrete  base.  Street  corners  should  be  made  on  a  large  radius, 
not  less  than  twenty-five  feet  while  thirty  feet  is  better.  The  city  of 
Gait  was  referred  to  as  an  example  of  what  can  be  accomplished  when  the 
people  desire  beautiful  parks  and  ornamental  streets. 

Among  those  who  took  part  in  the  discussion  were:  A.  M.  Jackson. 
Principal  Gill,  E.  B.  Allen,  A.M.E.I.C,  C.  A.  Waterous,  M.E.I.C,  and  E.  H. 
Darling,  m.e.i.c  who  moved  a  vote  of  thanks  which  was  heartily 
applauded;  the  meeting  being  pronounced  one  of  the  best  we  have  held. 

Calgary  Branch 

/.  A.  Spreckley,  A.M.E.I.C,  Secretary. 
W.  St.  J.  Miller,  A.M.E.I.C,  Branch  Editor. 

"History  repeats  itself"  is  an  ancient  adage,  but  is  as  true  to-day 
as  ever.  The  significance  of  its  application  as  presented  in  the  following 
remarks  will  be  apparent,  at  any  rate  to  members  of  the  Calgary 
branch.  We  read  that  the  cloak  of  Elijah  lighted  on  the  shoulders  of 
Elisha,  or  in  modern  parlance  the  burden  of  branch  editorship  has  been 
handed  over  to  one  who  should  asoire  to  "fill  the  bill"  in  as  capable  a 
manner  as  our  late  local  editor,  F.  K.  Beach,  a.m.e.i.c.  The  fulfilment 
of  such  an  aspiration  is  however  of  a  somewhat  doubtful  probability. 

There  is  one  thing  that  we  are  not  certain  about  concerning  the 
account  of  old  referred  to  and  that  is  at  what  particular  season  of  the 
year  this  change  of  responsibility  took  place.  If  Elisha  had  had  his 
say  he  should  have  demanded  it  during  the  busy  season,  whichever 
that  may  have  been!  To  commence  ones  duties  at  this  time  of  year  when 
local  affairs  in  the  engineering  line  are  at  an  extremely  low  ebb  is,  to 
say  at  least,  somewhat  exasperating.  Regular  meetings  are  at  an  end, 
spring  fever  is  raging.  One  is  pawing  the  ground  in  a  feverish  anxiety 
to  turn  the  first  sod;  another  feels  capable  of  sinking  a  caisson  in  an 
endeavour  to  get  the  first  seed  into  the  ground.  A  pile-driver  has  an 
insignificant  appearance  in  comparison  with  ones  estimated  spade- 
pushing  capacity.  The  pull  of  the  proverbial  wild  horses  would  prove 
utterly  futile  against  that  electro-magnetic  effect  of  the  golf  course. 
As  a  result  of  such  happenings  the  futility  of  attempting  to  report  on 
matters  pertaining  to  our  profession  is  obvious,  and  there  must  of  nec- 
essity be  a  lack  of  "news"  or  references  to  items  of  local  engineering 
import  during  the  coming  summer  months. 

We  have  concluded  a  most  successful  winter  season.  The  subjects 
treated  have  been  varied  in  the  extreme,  ranging  drom  the  airplane, 
with  the  sky  as  the  limit,  down  to  the  lowest  cretaceous  coal-bearing 
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strata  and  as  far  afield  as  the  Punjab.  The  subject  of  concrete  was 
dealt  with  by  Col.  H.  C.  Boyden,  Portland  Cement  Association  repre- 
sentative. Irrigation  was  handled  by  V.  Meek,  a.m.e.i.c,  R.  S.  Stock- 
ton, m.e.i.c,  and  A.  N.  Mel.  Robertson,  M.E.I. C,  Street  railways 
were  reviewed  by  W.  J.  Gale,  a.m.e.i.c;  the  airplane  by  Major  S.  M. 
Croil,  D.F.C.,  and  coal  by  Major  C.  C.  Richards,  m.e.i.c,  J.  H.  Ross, 
a.m.e.i.c,  and  his  assistants  showed  us  over  the  Institute  of  Technology 
and  Art,  and  Major  C.  J.  Child,  a.m.e.i.c,  elightened  members  and  their 
lady  friends  on  the  subject  of  our  great  national  parks.  There  were 
other  interesting  papers  read  and  reported  on,  but  these  few  have  been 
referred  to  in  order  to  emphasize  the  varied  activities  of  the  branch 
during  our  season  now  closed. 

Farewell  Dinner  to  George  W.  Craig,  M.E.I.C. 

The  Calgary  branch,  has  sustained  a  loss  in  the  person  of  George 
W.  Craig,  m.e.i.c,  who  we  all  regret  to  say  has  severed  his  connection 
with  the  city  of  Calgary  as  city  engineer.  He  has  departed,  with  the 
best  of  good  wishes  of  his  fellow  engineers  for  his  future  success,  to  take 
up  special  work  in  Chicago.  At  a  farewell  dinner  tendered  to  him  by 
the  branch  on  April  27th,  Mr.  Craig  stated  he  would  be  unjust  to  him- 
self at  least  if  he  did  not  accept  this  position,  also  he  considered  he  could 
prove  more  useful  to  his  profession  in  his  new  work. 

Mr.  Craig  has  proved  himself  of  valuable  assistance  at  all  times  to 
the  executive  and  to  the  branch.  He  is  one  of  those  who  realizes  that 
the  tendency  of  this  age  is  to  specialize  and  it  is  for  this  reason  in  par- 
ticular that  he  has  made  the  change. 

A  fitting  presentation  was  made  during  the  evening,  when  he  re- 
ceived, at  the  hands  of  A.  S.  Dawson,  M.E.I.C,  three  framed  enlarged 
photographs  of  the  concrete  bridges  which  were  erected  during  his  ten 
years  tenure  of  office  with  the  city,  the  subjects  being  the  Centre  street 
bridge,  the  Mission  bridge,  and  the  new  Louise  bridge.  His  work 
was  sooken  very  highly  of  by  the  mayor  of  Calgary,  by  William  Pearce, 
m.e.i.c,  A.  S.  Dawson,  m.e.i.c,  and  others. 

Following  his  suitably  expressed  response  to  the  good  wishes  of  the 
branch  he  incidently  mentioned  that  he  had  guaranteed  the  expenses 
of  his  two  sons  through  college  with  the  proviso  that  they  never  take 
up  municipal  engineering!  It  has  not  been  Mr.  Craig's  advice  alone 
that  has  been  generally  sought,  for  he  was  distinctly  blessed  with  an 
exceptional  fund  of  general  friendliness  towards  all  with  whom  he  came 
in  contact. 

Local  News 

Work  on  the  Imperial  Oil  Company's  Refinery  in  East  Calgarv 
was  recommenced  recently  after  a  cessation  of  a  few  months.  The 
company  was  unabled  to  proceed  owing  to  the  arrival  of  material  in 
sufficiently  large  quantities.  Close  on  one  thousand  men  are  now  being 
re-employed,  which  has  helped  considerably  in  relieving  the  unemploy- 
ment situation  in  Calgary  and  vicinity. 

It  is  noted  that  H.  R.  Rindal,  m.e.i.c,  is  resigning  his  position 
from  the  Canadian  Pacific  Railway  in  Calgary  and  is  returning  to  Van- 
couver to  take  up  private  work.  He  only  recently  arrived  in  the  city 
to  succeed  District  Engineer  F.  W.  Alexander,  m.e.i.c,  who  was  pro- 
moted to  Vancouver,  B.C.  Thomas  Lees,  a.m.e.i.c,  is  coming  here 
from  Winnipeg  to  assume  the  position  of  district  engineer,  Canadian 
Pacific  Railway,  Mr.  Lees  was  recently  in  charge  of  Water  services, 
Canadian  Pacific  Railway,  at  Winnipeg. 

London  Branch 

F.  J.  Bridges,  A.M.E.I.C,  Secretary-Treasurer. 

R.  I.  Olmsted,  A.M.E.I.C,  Branch  News  Editor. 

Regular  Meeting  May  7th. 

The  regular  meeting  of  the  London  branch,  was  held  on  May 
7th,  in  the  offices  of  the  Department  of  Public  Works,  Royal  Bank 
building.  In  the  absence  of  the  chairman  and  vice-chairman,  H  B.  R. 
Craig,  m.e.i.c,  presided  and  introduced  the  speaker  of  the  evening, 
Lt.-G)l.  H.  C.  Boyden,  of  the  Portland  Cement  Association,  Chicago. 
Col.  Boyden  chose  for  his  subject  "Recent  Developments  in  Concrete" 
and  illustrated  the  lecture  with  lantern  slides. 

The  speaker  said  that  the  amount  of  Portland  Cement  marketed 
in  1922  amounted  to  116,000,000  barrels  which  if  laid  in  an  18-fool 
highway,  nine  inches  thick,  would  cross  the  continent  from  New  York 
to  San  Francisco  eight  times.  Provision  is  made  this  year  to  manu- 
facture 142,000,000  barrels  to  take  care  of  the  natural  increase  in 
demand. 

The  speaker  outlined  the  slump  test  and  its  relation  to  the  amount 
of  cement  required  to  give  maximum  economical  results  and  explained 
the  term  "fineness  modulus",  in  detail  with  the  practical  application 
of  the  information  thus  obtained  in  determining  the  amount  of  cement 
and  water  necessary  to  give  any  desired  consistency  for  a  pre  determined 
strength. 

He  then  deafen  with  the  three  ingredients  neeessarv  to  make 
concrete,  namely,  cement,  aggregate  and  water.     Explaining  in  the  case 


of  the  aggregate  that  sand  must  be  clean,  that  there  is  no  objection  to 
fine  sand  and  that  sharp  sand  has  no  advantage  over  rounded  sand. 

By  observing  the  fundamentals  laid  down  so  far  fifty  per  cent 
is  the  maximum  to  be  expected.  In  order  to  obtain  results  aoproxi- 
mating  the  hundred  per  cent  of  the  strength  of  concrete  at  least  twenty- 
one  days  of  proper  curing  should  be  resorted  to.  Ponding,  wet  earth' 
straw,  burlap  may  be  advantageously  used,  giving  results  far  superior 
to  the  twice  a  day  sprinkling  commonly  observed.  Where  water  is 
scarce  an  additional  cement  allowance  must  be  made  to  make  up  for 
the  loss  due  to  improper  curing.  Col.  Boyden  also  explained  that 
test  results  showed  there  was  no  advantages  to  be  gained  by  prolonged 
mixing  and  that  a  minute  and  a  half  was  sufficient  if  the  time  was 
taken  after  all  ingredients  were  in  the  mixer. 

At  the  conclusion  of  the  lecture  lantern  slides  were  shown  which 
illustrated  the  various  imoortant  points  brought  out  in  the  lecture. 
Many  interesting  questions  relative  to  the  lecture  were  asked  and 
were  replied  to  by  the  speaker.  Copies  of  the  latest  developments 
in  concrete  were  made  available  to  those  interested,  through  the 
kindness  of  Col.  Boyden. 

The  meeting  was  well  attended  and  included  members  of  the 
local  chapter  of  the  architects,  as  well  as  interested  contractors.  The 
meeting  was  brought  to  a  close  by  a  vote  of  thanks  moved  by  J.  M. 
Moore,  m.e.i.c,  and  seconded  by  W.  C.  Miller,  a.m.e.i.c 


Edmonton  Branch 

R.  II.  Douglas,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  granch  was  held  in  the 
Edmonton  Board  of  Trade  Rooms  on  Wednesday  March  14th,  with 
Professor  R.  S.  L.  Wilson,  a.m.e.i.c,  in  the  chair,  and  about  thirty-five 
in  attendance. 

Professor  C.  A.  Rcbb,  m.e.i.c,  of  the  University  of  Alberta  read 
a  paper  on  "Combustion  Problems  and  Furnace  Design"  dealing 
particularly  with  Canada's  great  fuel  demand  and  the  sources  from  which 
it  must  be  drawn,  showing  also  how  through  the  efforts  of  the  pro- 
vincial government  in  carrying  out  tests  in  Winnipeg  on  our  Alberta 
coal  a  firm  hold  had  been  established  on  the  Manitoba  market.  The 
paper  also  dealt  with  the  characteristics  of  bituminous  and  sub-bitu- 
minous coals  and  showed  how  the  export  of  the  bituminous  coal  insures 
a  more  equitable  basis  for  freight  and  tends  to  stabilize  the  whole  in- 
dustry leaving  the  domestic  market  to  be  served  by  the  higher  moisture 
coals. 

The  second  paper  of  the  evening  was  delivered  by  John  Armstrong, 
special  engineer  of  the  C.N.R.,  and  for  a  number  of  years  chief  engineer 
of  the  Hudson's  Bay  Railway,  the  subject  of  the  paper  being  "Why 
our  Wheat  goes  via  American  Ports".  Mr.  Armstrong  stated  that 
one  of  the  main  reasons  for  this  was  on  account  of  the  fact  that  our 
wheat  was  largely  carried  by  the  liners  at  a  cost  considerably  less  than 
the  freight  steamers  could  carry  it.  The  American  ports  have  a  much 
greater  number  of  liners  calling  than  the  Canadian  ports  and  the 
wheat  is  used  by  these  great  vessels  as  ballast,  which  enables  them  to 
carry  it  at  a  very  favourable  rate.  Mr.  Armstrong  also  dealt  exhaus- 
tively with  the  Hudson's  Bay  route  giving  it  as  his  opinion  that  this 
would  be  entirely  feasible  and  would  greatly  cheapen  the  transportation 
cost  on  our  western  grain. 

Both  papers  were  followed  by  a  very  interesting  discussion  in  which 
many  of  those  present  took  part. 


Ottawa  Branch 

F.  C  C  Lynch,  Associate  E.I.C,  Secretary-Treasurer. 

A.  J.  Nesbitt,  president  of  Nesbitt,  Thomson  and  Com  inn 
Limited.  Investment  Brokers,  Montreal,  was  the  speaker  at  a  largely 
attended  luncheon  given  by  the  Ottawa  Branch  at  the  Chateau  Lauriei 
on  April  19th.  Mr.  Nesbitt  was  introduced  by  O.  S.  Fmnie.  M.E.I.C, 
chairman  of  the  Ottawa  Branch,  who  presided.  Mr.  Finnic  referred 
to  Mr.  Nesbitt's  manifold  activities  m  connection  with  the  finani 
of  water-power  development  throughout  Canada. 

"As  engineers,"  declared  Mr.  Nesbitt,  "you  should  be  intensely 
interested    in    the    financing   of   Canada's    water    power    enteipn  > 
Me  went  on  to  show  how  important  it  was  for  these  huge  enterpi 
to  be  economically  financed.     Canada  was  blessed  with  great   natural 
resources   and    the    financing    oi    water-power    enterni  ises    to   <lc  < 
these  resources  was  of  foremost  importance.      Mi     Nesbitt   said  it   was 
estimated   there   were   between    IS   millions  and    11    millions  oi    li 
power  capable  ol   being  developed   in   Canada  and  onlv  aboul    seven 

per  cent  or  three  millions  of  borse-powei  had  been  developed  vei 
Most  of  this  developed  powei  was  m  Quebec  ,\w\  Ontario,  and  it 
used  largely  by  the  pulp  and  paper  industry.    It  was  estimated  thai 
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20  per  cent,  or  640,000  horse-power,  was  used  by  the  pulp  and  paper 
interests.  It  required  about  100  horse-power  for  everv  ton  of  news- 
print produced.  He  predicted  that  within  the  next'  10  years  the 
developed  horse-power  of  Canada  would  be  increased  from  three 
millions  to  six  millions. 

Dealing  with  the  gold,  silver,  and  coal  output  of  Canada,  Mr. 
Nesbitt  stated  that  the  output  of  gold  in  1922  amounted  to  $25,000,000 
and  the  output  of  silver  was  $12,000,000  chiefly  from  northern  Ontario, 
where  electrical  power  was  most  essential.  This  output  would  increase 
as  additional  power  was  developed.  The  cost  of  horse-power  in 
northern  Ontario  was  from  $250  to  $350.  Mr.  Nesbitt  said  it  was 
estimated  that  the  development  of  100,000  horse-power  would  be  the 
equivalent  to  bringing  into  the  country  about  $100,000,000  in  industries. 
In  Quebec  there  were  under  construction,  or  about  to  be  commenced, 
electrical  power  development  enterprises  to  the  extent  of  600,000  horse- 
power. The  largest  single  electrical  development  plant  consisted  of 
one  with  eight  units  representing  320,000  horse-power. 

The  cost  of  water-power  development,  he  said,  was  from  $60  to 
$150  per  h.p.  Such  enterprises  were  usually  financed  by  the  issue 
of  first  mortgage  bonds  and  junior  securities,  in  the  pronortion  of 
60  per  cent  of  bonds  and  40  per  cent  junior  securities.  The  reason 
that  water-power  securities  were  regarded  as  very  safe  was  the  fact 
that  there  had  never  been  one  case  of  default  in  first  mortgage  bonds 
by  any  water-power  company  in  Canada.  That  was  more  than  could 
be  said  with  regard  to  municipal  or  school  bonds.  There  were  about 
80,000  shareholders  in  water-power  security  companies  whose  holdings 
represented  a  value  of  about  $650,000,000.  It  was  of  the  utmost 
importance,  he  declared,  that  these  securities  be  retained  in  Canada. 

In  Canada  there  was  one  horse-power  for  every  three  of  population, 
Canada  being  second  only  to  Norway  in  horse-power  per  capita. 
"I  firmly  believe  that  we  will  have  in  Canada  six  millions  of  horse-power 
developed  within  the  next  10  years,"  declared  Mr.  Nesbitt. 

In  conclusion  Mr.  Nesbitt  conveyed  his  thanks  to  J.  B.  Challies, 
M.E.I. c,  and  other  officials  of  the  Water-Power  Branch  of  the  govern- 
ment for  much  of  the  information  that  he  had  given. 

Those  at  the  head  table  were:  —  C.  P.  Edwards,  a.m.e.i.c, 
William  Cochrane,  T.  Shanks,  M.E.I.C.,  H.  H.  Stevens,  M.P.,  Hon.  J.  G. 
Foster,  H.  B.  McGiverin,  M.r.,  Hon.  E.  D.  Smith,  C.  H.  Keefer.  m.e.i.c, 
Hon.  Jacques  Bureau,  Hon.  Senator  Bostock,  Rt.  Hon.  R.  L.  Borden, 
O.  S.  Finnie,  M.E.I.C,  A.  J.  Nesbitt,  Rt.  Hon.  Arthur  Meighen,  Hon. 
R.  J.  Manion,  Hon.  E.  N.  Rhodes,  Hon.  Gerald  White,  Dr.  Deville, 
Hon.  m.e.i.c,  Sir  Henry  Egan,  D.  M.  Finnie,  Russell  Blackbrun, 
Dr.  Camsell,  m.e.i.c,  Hon.  A.  K.  McLean,  G.  A.  Mountain,  m.e.i.c, 
J.  B.  Hunter,  Dr.  Bell  Dawson,  m.e.i.c,  J.  J  McArthur,  M.E.I.C, 
Hon.  Senator  Casgrain,  K.  M.  Cameron,  M.E.I.C,  C.  A.  Bowman, 
N.  A.  Cauchon,  a.m.e.i.c,  D.  W.  McLachlan,  m.e.i.c 

Cement  Highway  Construction. 

When  planning  modern  highways  engineers  should  remember  that 
the  future  must  be  served  by  them  and  should  construct  their  roads 
to  take  care  of  increased  volume  and  weight  in  traffic,  Lieut.-Col. 
H.  C.  Boyden,  of  the  Portland  Cement  Association,  told  members  of 
the  Ottawa  Branch  at  a  meeting  held  at  the  Victoria  Memorial  Museum 
on  the  evening  of  May  14th.  Col.  Boyden  spoke  in  particular  of 
cement  highway  construction  giving  the  result  of  several  important 
investigations  recently  made  in  the  United  States  and  specifications 
which  were  the  result  of  careful  research. 


Lethbridge  Branch 

George  S.  Brown,  A.M.E.I.C,  Secretary-Treasurer. 

The  last  meeting  for  the  season  of  the  Lethbridge  Branch  was 
held  in  the  Y.M.C.A.  on  Saturday  evening,  April  24th. 

C.  D.  MacKintosh,  M.E.I.C,  occupied  the  chair  and  a  splendid 
paper  on  water  purification  was  read  by  J.  T.  J.  Vallance,  city  sanitary 
inspector. 

Mr.  Vallance  first  referred  to  the  purpose  of  water  purification 
and  the  results  to  be  expected  from  proper  treatment  of  water  after 
which  he  described  the  various  purification  methods,  such  as  filtration, 
distilation,  and  sterilization.  He  stated  that  the  average  reduction 
in  deaths  from  typhoid  following  purification  of  the  water  supply 
is  75  per  cent.  The  average  figures  in  the  case  of  our  own  city  were, 
during  the  six  years  1911  to  1916  inclusive,  63;  the  highest  being  97 
in  1916  and  the  lowest  32  in  1915.  The  97  cases  in  1916  all  occurred  in 
the  first  three  months  of  the  year,  and  in  March  of  that  year  by  tem- 
porary means  of  disinfecting  the  water  by  the  application  of  hypo- 
chlorite of  lime  were  installed.  Chlorination  was  continued  either 
by  the  use  of  bleaching  powder  or  liquid  chlorine  from  that  time  until 
the  filtration  plant  went  into  operation  in  March  1918. 


I 
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EMPLOYMENT  BUREAU 


Situations  Vacant 

Mechanical  Engineer. 

Pulp  and  paper  company  requires  the  services  of  a  mechanical 
engineer  to  take  charge  of  repair  work  and  efficiency  work  in  the 
improvement  of  the  wood  end  of  their  mill.     Apply  Box  22-V. 

Mechanical  Engineer. 

Mechanical  engineer,  preferably  a  graduate,  age  between  26  and 
32,  required  by  a  large  pulp  and  paper  company  in  the  province  of 
Quebec  Applicant  must  be  thoroughly  experienced  in  mechanical 
draughting  and  shop  work.  One  with  paper  mill  experience  preferred, 
though  not  essential.     Apply  Box  25-V. 

Electrical  or  Mechanical  Engineer. 

An  electrical  or  mechanical  engineer  is  desired  by  the  Northern 
Aluminum  Company,  Limited,  Shawinigan  Falls,  P.Q.  The  applicant 
should  have  had  some  experience.  Please  write  the  Company  for 
further  details  and  state  qualifications  for  the  position. 

Drau  htsman. 

A  senior  draughtsman  with  experience  in  construction  and  steel 
work  for  temporary  position.     Salary  $140.00.     Apply  Box  36-V. 

|  .  .  _., 

j     ELECTIONS  AND  TRANSFERS     j 

I  _ _ ] 

During  the  first  four  months  of  this  year  the  following  Students 
were   admitted  :— 

At  the  meeting  of  Council  held  on  January  9th,  1923. 

COWAN,  L 143  Stanley  St.,  Montreal,  Que. 

HUNTER,  H.  M University  of  Alberta,  Edmonton,  Alta. 

RENOUF,  E.  T 718  Pine  Avenue,  W.,  Montreal,  Que.. 

SCHURMAN,  H.  H 51  Hollis  St.,  Halifax,  N.S. 

At  the  meeting  of  Council  held  on  February  16th,  1923. 

AKERLEY,  E.  C Barker's  Point,  York  Co.,  N.B. 

BURPEE,  CM 207  Smythe  St.,  Fredericton,  N.B. 

BUTTERWORTH,  J.  V...N.S.  Technical  College,  Halifax.  N.S. 

GRAHAM,  H.  J 362  Beresford  Avenue,  Toronto,  Ont. 

IRWIN,  K.  W 23  St.  Alexander  St.,  Toronto,  Ont. 

PIERCY,  J.  S P.O.  Box  318,  Cornwall,  Ont. 

At  the  meeting  of  Council  held  on  March  27th,  1923. 

BUZZELL,  H.  W Abbotsford,  Que. 

DAVIES,  E.  J N.S.  Technical  College,  Halifax.  N.S. 

FOSTER,  A.  R Queen's  University,  Kingston,  Ont. 

FURNESS,  G.  W.  C 67  McTavish  St.,  Montreal,  Que. 

GWYTHER,  V.  M.  W Suite  5, 1645-llth  Ave.,  W.  Vancouver.B.C. 

JAMES,  A.  L 1620  De  La  Roche  St.,  Montreal,  Que. 

LOWE,  M.  C 51  Hollis  St.,  Halifax,  N.S. 

MAXWELL,  E.  G 348  Sherbrooke  St.,  West,  Montreal.  Que. 

MILLETT,  R.  S N.S.  Technical  College,  Halifax,  N.S. 

MITCHELL,  W.  M 4630  St.  Catherine  St.  W.,  Montreal,  Que. 

STERNS,  L 17  Tulip  St.,  Dartmouth,  N.S. 

WALDEN,  J.  G.  L Bagot,  Manitoba. 

WELTON,  C.  R N.S.  Technical  College,  Halifax,  N.S. 

At  the  meeting  of  Council  held  on  April  23rd,  1923. 
ABBOTT-SMITH,  H.  B..  .10  Bellevue  Avenue,  Westmount,  Que. 

CLEVELAND,  H.  R Strathcona     Hall,     Sherbrooke     St.     W., 

Montreal,  Que. 

GAUVIN,  L.  G 263  Tower  Road,  Halifax,  N.S. 

HALPENNY,  M.  B 2248  Mance  St.,  Montreal.  Que. 

HANSULD,  S.  B Queen's  Universitv.  Kingston,  Ont. 

HUMPHREY.  H.  W N.S.  Technical  College.  Halifax,  N.S. 

LONGWORTHY,  W.  O. .  .2035  Hamilton  St.,  Regina.  Sask. 

MCCALL,  A.  D 41  Lincoln  Ave.,  Montreal,  Que. 

RIVA,  R.  H 237  Sherbrooke  St.,  W.,  Montreal,  Que. 

ROLLESTON,  P.  R 87  Milton  St..  Montreal,  Que. 

SMALLHORN,  E.  R 7  Vendome  Avenue,  Montreal,  Que. 
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OTHER  SOCIETIES  NEWS 


Amendment  to  Nova  Scotia  Professional 
Engineering  Act 


At  the  last  session  of  the  Legislature  of  the  province  of  Nova 
Scotia  the  following  amendments  to  the  Nova  Scotia  Engineering 
Profession  Act  was  passed. 

No.  92  Bill  1923 

An  Act  to  amend  Chapter  186,  entitled  "An  Act  respecting  the 
Engineering  Profession". 

Be  it  enacted  by  the  Governor,  Council  and  Assembly  as  follows: — 
Clause  (i)  of  section  7  is  repealed  and  the  following  substituted: — 
(i)  Any  person  working  as  an  assistant  under  the  direct  control 
and  supervision  of  a  professional  engineer  and  not  having  any  respon- 
sibility for  the  design  of  the  work  or  any  responsibility  other  than 
that  of  carrying  out  the  design  and  instructions  of  his  chief  shall  not  be 
deemed  to  be  practising  as  a  professional  engineer,  but  any  person  who 
although  emoloyed  as  such  assistant  is  responsible  to  any  extent  for 
the  design  of  the  work  or  for  the  technical  details  of  the  carrying  out 
of  the  work  shall  be  deemed  to  be  so  practising. 

Clauses  (d)  of  section  9  is  reoealed  and  the  following  substituted:— 
(d)     Hereafter  only  four  Councillors  shall  be  elected  each  year. 
The   four  Councillors  elected  at  each  annual  election  hereafter  shall 
act  for  two  years. 

Any  vacancy  occurring  among  the  Councillors  appointed  by  the 
Governor-in-Council  shall  be  filled  by  the  Govemor-in-Council,  and 
any  other  vacancy  in  the  Council  occurring  between  annual  elections 
shall  be  filled  by  the  Council. 

(34)  On  and  after  January  1st,  1930,  no  one  shall  be  registered 
as  a  professional  engineer  who  has  not  been  practising  or  preparing 
to  practice  engineering  prior  to  January  1st,  1924,  unless  such  person 
can  fulfil  the  following  conditions,  viz: — ■ 

(a)  Is  a  graduate  from  a  technical  college  or  university  recognized 
jointly  by  the  Governor-in-Council  and  the  Council  of  the  Association 
of  Professional  Engineers  and  has  had  two  years  practical  experience 
in  engineering  work. 

(b)  Has  a  B.A.  or  B.Sc.  degree  from  some  college  or  university 
recognized  jointly  by  the  Governor-in-Council  and  the  Council  of  the 
Association  of  Professional  Engineers  and  has  had  three  years  prac- 
tical experience  in  engineering  work. 

Canadian  Geodetic  Society. 

The  fifth  season  of  the  Canadian  Geodetic  Society,  which  has 
recently  been  brcught  to  a  close,  may  be  pronounced  a  successful 
one  in  all  respects.  Every  meeting  has  been  well  attended,  both  by 
members  of  the  geodetic  survey  staff  and  by  visitors  from  other  branches 
of  the  government  service.  The  thanks  of  the  society  are  specially 
due  to  Dr.  William  Bowie,  of  Washington,  to  R.  A.  Field,  of  the  surveys 
laboratory,  topographical  survey  branch  and  to  F.  H.  Peters,  M.E.I.C, 
of  the  surveys  bureau,  each  of  whom  contributed  an  interesting  lecture. 

At  the  recent  annual  meeting  the  secretary's  financial  statement 
showed  a  substantial  balance.  J.  L.  Rannie,  M.E.I.C,  the  president, 
spoke  briefly  about  the  successful  season.  At  the  same  time  he 
expressed  disappointment  that,  owing  to  delay  in  the  arrival  of  certain 
reports  Dr.  E.  Deville  had  not  yet  been  able  to  address  the  society 
on  the  subject  of  last  year's  geodetic  conference  in  Rome.  After 
describing  his  tenure  of  office  as  a  liberal  education  for  himself,  Mr. 
Rannie  spoke  of  the  very  harmonious  relations  which  had  exist ed 
throughout  the  season  between  all  the  members  of  the  executive. 
He  referred  specially  to  the  work  of  the  secretary,  to  whom,  on  behalf 
of  the  society,  he  then  presented  a  beautiful  silver  mounted  walking 
stick. 

At  the  conclusion  of  the  meeting  the  following  officers  were  elected 
for  the  ensuing  season:  President,  A.  M.  Grant,  A.M.E.I.C.,  (by  acclam- 
ation); vice-president,  H.  F.  J.  Lambart,  A.M.E.I.C.;  Becretary-treasurer, 
ft  (..  Rhoades,  (by  acclamation);  council,  ft  B.  Kihl,  Major  G.  H. 
McCallum,  A.M.E.I.C,  Dr.  D.  McMillan,  a.m.e.i.c 

Canadian  Good  Roads  Association  Convention. 

The    tenth    annual    convention    of    the    Canadian    Good    Roads 
>ciation   will   be   held    in    Hamilton,   Ontario,    from   June    11th    to 

14th    inclusive,    with   headquarters  at   the    Royal    C  onnaught    hotel. 

The  attentive  official  programme  which  has  just  been  issued  gives 


promise  of  one  of  the  most  interesting  meetings  yet  held  by  this  Asso- 
promise  of  one  of  the  most  interesting  meetings  yet  held  by  this 
association.  Registration  commencing  at  9  a.m.,  Monday,  June  11th, 
and  following  the  luncheon  of  the  first  day,  an  automobile  drive  is 
arranged  for  the  delegates  over  about  sixty  miles  of  the  provincial 
highways  in  that  neighbourhood. 

The  following  technical  papers  will  be  presented  at  the  various 
sessions: — 

Tuesday,  June  12th. 

"Provincial  Systems  of  Highways  and  Permanent  Construction", 

Geo.  Hogarth,  M.E.I.C. 
Discussion:  H.  M.  Necker. 
"Test  Road  Exoeriments,"  Thos.  H.  McDonald. 
Discussion:  Clifford  Older. 

"Who  should  pay  for  the  Road,"  A.  W.  Campbell,  M.E.I.C. 
Discussion:  H.  S.  Caroenter,  M.E.I.C 
"Maintenance,"   (a)  Methods  and  Cost  data,     (b)  Gravel  and 

Earth  Roads  (Scrapers  and  graders),  E.  A.  James,  M.E.I.C. 
Discussion:  B.  M.  Hill,  M.E.I.C. 
"Patrol  Systems,  how  best  conducted." 
Discussion:  A.  McGillivray,  a.m.e.i.c. 

Wednesday,  June  13th. 

"Methods    for    reconstructing    Old    Macadam    Roads,"    James 

Pearson. 
Discussion:  A.  P.  Sandles. 

"Culverts  and  small  Bridges,"  J.  L.  G.  Stuart,  A.M.E.I.C. 
Discussion:  R.  Jackson. 

"Refined  Tar  in  Construction  and  Maintenance,"  J.  S.  Crandell. 
Discussion:  A.  F.  Macallum,  M.E.I.C. 

"Cement  Concrete  (Single  track),"  A.  M.  Jackson,  A.M.E.I.C 
Discussion:  J.  G.  Wilson. 
"Bituminous  Surfaces." 
"Road  Machinery,"  J.  Lefebvre  Boulanger. 
Discussion:  Patrick  Philip,  M.E.I.C 

Thursday,  June  14th. 

"The  proper  use  of  the  highways,"  (a)  Methods  for  regulation  of 
traffic  and  enforcing  soeed  laws,  (b)  The  Autobus,  (c) 
Motor  Truck,  (d)  Uniform  hand  and  danger  signals,  (e) 
Headlight  regulations,     (f)  Lights  on  all  vehicles. 

"Tourist  Traffic,"  John  Pierce. 

Discussion:  J.  B.  Harkin. 

"The  Contractor,"  Col.  W.  G.  MacKendrick. 

Discussion:  A.  E.  Foreman,  M.E.I.C 

In  addition  to  these  papers,  provision  is  made  for  a  luncheon 
on  each  day  of  the  convention  and  for  the  annual  general  meeting 
on  the  afternoon  of  Wednesday,  June  13th,  while  the  annual  dinner 
and  entertainment  will  take  place  on  the  evening  of  the  same  day. 
The  convention  will  close  with  a  second  automobile  drive  of 
approximately  one  hundred  miles,  taking  in  Niagara  Falls  and 
Queenston. 

American  Society  For  Testing  Materials 
Annual  Meeting. 

The  provisional  programme  of  the  twenty-sixth  annual  meeting 
of  the  American  Society  for  Testing  Materials  which  is  to  be  held 
at  Atlantic  City,  N.J.,  from  June  25th  to  29th  inclusive,  provides 
thirteen  sessions  as  follows: — 
Monday,  June  25: 

First  Session:  On  Non-Ferrous  Metals  and  Alloys. 
Tuesday,  June  26: 

Second  Session:  On  Corrosion,  Fatigue  of  Metals  and  Magnetic 

Analysis. 
Third  Session:  On  Wrought  and  Cast  Iron,  Coal  and  Coke,  and 

1 1 1  at  Treatment. 
Fourth  Session:  Presidential  Address. 
Wednesday,  June  27: 

Fifth  Session:   On   Steel  and   Methods  of  Testing.     Reports  of 

Administrative  Committees. 
Sixth  Session:  Symposium  on  Consistency.     Testing  of  Glue. 
Thursday,  June  28: 

Seventh  Session:  On  Road  Materials,  Waterproofing  and  Thermo- 
meters. 
Eighth  Session:  On  Timber,  Rubber  and   Textiles. 
Ninth  Session:  On  Preservative  Coatings. 

Tenth  Session:  On  Cement,  Lime,  Gypsum,  Ceramics  and  Nomen- 
clature 
FRIDAY,  June  29: 

Eleventh  Session:  On  Petroleum  Products,  Electrical  Insulating 

Materials,  and  Slate. 
Twelfth  Session:  On  Concrete, 

Thirteenth  SesM1>n  Symposium:  "Whal  Properties  "i  an  i  Methods 
of  Making  Concrete  Require  Further  Investigation?" 
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International  Bridge  at  Edmundston,   N.B. 

Edmundston,  N.B.,  May  11,  1923 
Editor,  Journal, 
Dear  Sir: 

The  new  International  bridge,  which  spans  the  river  St.  John 
between  Edmundston,  N.B.,  and  Madawaska,  Me.,  was  opened  for 
traffic  during  the  last  week  in  August  1922,  following  a  ceremonial 
which  was  conducted  by  the  local  authorities,  of  both  sides  of  the 
boundary  line. 

The  structure  consists  of  four  through  truss  spans  of  235  J^  feet 
each,  on  reinforced  concrete  piers  and  abutments.  The  length  from 
end  to  end  of  concrete  being  1,033  feet  7  inches.  The  bridge  is  designed 
for  highway  traffic  only  having  20  feet  8  inches  width  of  roadway  and 
6  feet  width  of  sidewalk  and  14  feet  clearance.  The  material  of  the 
superstructure  is  open  hearth  steel  (structural  grade)  and  designed 
for  dead-load  of  1,500  lbs.,  and  live-load  1,260  lbs.,  per  lineal  foot  of 
truss.  The  floor  system  is  for  15-ton  truck  with  axles  12-foot  centres 
and  6-foot  gauge. 

The  foundation  piers  and  abutments  are  of  heavily  reinforced 
concrete,  massive  in  form  and  the  piers  designed  to  withstand  spring 
flood,  which  carries  heavy  ice  and  very  large  quantities  of  timber 
for  the  mills  below.  The  material  under  the  foundation  of  the  piers 
was  tested  by  wash  borings  and  found  to  be  of  coarse,  sharp  sand, 
with  irregular  round  and  smooth  gravel  from  J^  to  3J^-inch,  very 
hard  packed  with  occasional  small  traces  of  clay.  The  whole  being 
remarkably  clean.    This  material  was  almost  impervious  to  the  borings, 


International  Bridge  at  Edmundston,  N.B. 

the  greatest  penetration  being  35  feet  below  river  bottom.  Double 
lap  3-inch  piling  enclosed  the  foundation  pits,  which  were  surrounded 
by  timber  crib-work  with  filling  between,  the  pits  being  sunk  below 
the  river  bed  to  6  feet  in  the  middle  pier  and  to  less  than  5  feet  in  the 
others  and  was  so  tenacious  that  the  excavation  by  pick  was  very 
difficult. 

The  foundation  load  under  the  piers  is  2.13  tons  per  square  foot* 
The  foundation  pit  of  the  middle  pier  was  heavily  reinforced  with 
R.R.  steel,  the  timber  framing  being  moved  in  process,  allowed  to  fill 
and  the  concrete  deposited  under  water  by  trip  buckets.  All  other 
foundations  were  built  in  the  dry.  One  inch  twisted  steel  bars  one 
foot  within  the  forms  laid  all  around  supplied  the  reinforcement  required. 

The  piers  are  58  feet  high  over  the  foundation  and  the  variation 
from  low  to  high  water  will  range  to  30  feet.  The  cutwaters  on  the 
piers  were  designed  to  meet  this  condition.  During  the  surveys  a 
high  water  mark  was  pointed  out  that  had  been  chiselled  in  a  rock 
on  the  Canadian  side,  by  some  observing  and  thoughtful  inhabitant, 
with  the  inscription  "Water  came  to  here  April  1885",  which  proved 
to  be  a  year  of  extraordinary  high  water. 

The  main  body  of  the  concrete  was  in  the  proportions  of  1-3-5 
with  bridge  seats  and  coping  of  1-2-4.  A  very  excellent  gravel  was 
found  nearby  and  proved  to  be  remarkably  clean,  so  no  washing  was 
required,  and  was  graded  for  the  aggregate  before  being  used.  The 
proportions  being  adjusted  by  the  quantity  of  cement.  Tests  of 
material  were  made  continuously  by  the  laboratories  of  the  depart- 
ment of  Public  Works  and  the  State  of  Maine. 

The  river  banks  at  the  site  are  high  and  permitted  the  structure 
to  be  so  designed  as  to  cross  over  the  National  and  Temiscouata  Railway 
tracks  with  a  clearance  of  23  feet.  The  floor  was  built  of  two  by  four 
"Kyanized"  spruce  laid  on  end  with  tight  joints  and  expansion  cared 
for  at  each  pier  by  separating  eight  sticks  of  the  floor  timber  by  springs 
similar  to  the  leaves  of  an  automobile  spring.  The  joints  being  covered 
with  canvas  heavily  tarred.    The  usual  broken  stone  MacAdam  was 


laid  over  this  in  two  courses  treated  with  Tarvia  X  and  K.P.,  then 
rolled  to  a  finished  surface  in  the  usual  manner.  The  approach  to 
the  bridge  on  the  Canadian  side  is  of  pitch  asphalt  widening  to  about 
40  feet  with  8  feet  cement  sidewalk.  On  the  American  side  the  approach 
is  the  usual  state  road  of  oil  treated  McAdam.  The  lighting  is  by 
nine  closed  lamps  of  60  c.p.,  at  each  portal  and  centre  and  ends  of 
trusses  over  the  roadway.  Provision  is  made  for  power,  telephone 
and  telegraph  circuits  underneath  the  structure. 

The  cost  of  the  work  from  end  to  end  of  concrete  is  borne  equally 
by  the  state  of  Maine  and  the  Dominion  government,  operating  through 
the  Highway  Commission  of  the  state  and  the  department  of  Public 
Works  of  Canada.    The  total  appropriation  available  being  $324,000. 

The  substructure  was  started  early  in  May  and  finished  end 
November  1921,  and  comprises  about  5,272  yards  of  concrete  and 
163,600  lbs.,  of  steel  reinforcement  which  together  with  the  other 
items  of  that  contract  totalled  aporoximately  8143,000.  Erection  of 
the  superstructure  was  started  in  November  1921  and  was  completed 
by  the  end  of  February  1922,  approximates  1,802,000  lbs.  of  steel 
and  costs  erected  $147,000. 

The  flooring  was  built  by  day  labour  and  the  cost  borne  jointly 
between  the  two  offices.  Its  cost  not  being  determined  at  the  present 
time.  The  approaches  and  other  incidentals  are  paid  for  by  the 
office  on  that  side  of  the  line. 

The  contractors  for  the  substructure  were  D.  C.  Burpee  and 
Son,  of  Devon,  N.B.,  with  C.  McN.  Steeves  as  engineer.  The  con- 
tractors for  the  superstructure  were  the  Canadian  Bridge  Company 
of  Walkerville,  Ont. 

Yours  very  truly, 

S.  j.  Chapleau,  m.e.i.  c. 

Editor's  note: — The  work  was  under  the  direction  of  S.  J.  Chapleau, 
M.E.I. c,  engineer  of  the  department  of  Public  Works  of  Canada,  and 
Paul  D.  Sargent,  chief  engineer  with  L.  N.  Edwards,  bridge  engineer 
of  the  State  of  Maine  Highway  Commission.  L.  de  B.  Roy.  Jr.  E.l.c. 
assistant  engineer  of  the  department  of  Public  Works  and  H.  E.  Towne, 
assistant  engineer  of  the  Main  Highway  Commission  were  the  residents 
on  the  work  and  A.  W.  Gregory,  A.M.E.I.C,  assistant  engineer  of  the 
department  of  Public  Works,  represented  both  governments  as 
inspector  of  materials. 

Winnipeg  Branch  Activities 

Winnipeg,  Man.,  April  5th,  1923. 
Editor,  Journal: — 
Dear  Sir, 

Replying  to  your  letter  of  February  24th,  requesting  a  report  on 
the  activities  of  the  Winnipeg  Branch  along  the  recommendations  of 
the  Publicity  Committee  of  Tlie  Institute,  this  letter  was  presented  to 
the  executive  yesterday,  and  I  am  instructed  to  report  as  follows: — 

The  Winnipeg  Branch  has  for  the  past  four  years  had  a  publicity 
committee  which  has  been  more  or  less  active.  Notices  of  all  meetings 
are  inserted  in  the  Winnipeg  papers  and  reports  of  each  meeting  are  also 
published,  usually  on  the  day  following,  the  meeting. 

It  has  been  the  practice  of  the  branch  to  invite  the  general  public 
to  meetings  at  which  papers  of  a  general  or  even  of  a  special  local  in- 
terest are  to  be  discussed.  This  year  it  was  contemplated  that  three 
popular  engineering  lectures  would  be  given  under  the  auspices  of  the 
branch,  but  it  was  found  difficult  to  obtain  speakers  to  provide  papers, 
and  besides  a  number  of  popular  lectures  were  given  under  the  auspices 
of  the  university.     It  was  later  decided  not  to  hold  these  this  year. 

The  branch  elects  each  year  a  committee  on  legislation  and  public 
affairs,  and  through  the  individual  membership  of  the  branch  have  taken 
active  parts  in  many  public  questions,  the  branch  offered  their  services 
in  the  preparation  of  revised  building  by-laws  for  the  city,  which  are 
at  present  under  consideration.  This  committee  has  been  active  in 
advising  the  provincial  government  on  such  matters  as  the  continuation 
of  the  Public  Utilities  Commission  which  is  at  present  under  advisement. 

Quite  a  number  of  our  engineers  hold  important  public  offices,  such 
as  commissioner  of  the  Greater  Winnipeg  Water  District,  chairman 
of  the  Good  Roads  Board,  commissioner  of  the  Manitoba  Power  Com- 
mission, deputy  provincial  secretary,  deputy  minister  of  public  works, 
etc.  Our  membership  is  represented  on  the  city  council  and  in  the 
prominent  social  organizations.  Just  recently  one  of  our  members  was 
elected  mayor  of  the  city  of  St.  Boniface. 

We  believe  that  the  engineering  profession  have  been  fairly  suc- 
cessful in  this  district  in  promoting,  as  far  as  is  practicable,  its  welfare. 
As  you  are  well  aware,  recognition  by  the  public  is  a  slow  process.  It 
means  a  general  education  of  the  public  to  the  part  that  the  professional 
engineers  are  playing  in  the  development  of  the  community.  Council 
can  rest  assure  1  that  consistent  effort  is  being  put  forth  to  effect  that 
recognition  and  prestige  in  the  community  that  the  engineers  rightly 
deserve. 

Yours  truly, 
Geo.  L.  Guy,  me.i.c.,  Secretary-Treasurer. 
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Canada's  Fuel  Problem 

Ottawa,  May  7,  1923 
The  Editor:  Journal. 
Dear  Sir: — 

The  Engineering  Journal  of  May  1923  contains  a  long  and  thought- 
ful letter  on  this  subject  from  Mr.  C.  V.  Corless.  In  the  third  para- 
graph Mr.  Corless  states  that: — 

"The  coal  consumption  of  Canada  is  now  about  3l4  times  our 
consumption  twenty-five  years  ago  and  about  60  per  cent  of  our  con- 
cumption  is  imported.  It  is  therefore  at  least  possible,  if  not  probable, 
that  by  the  middle  of  the  present  century  Canadians  may  consume 
100,000,000  tons  of  coal  annually,  of  which  60,000,000  tons  may  be 
imported." 

As  I  am  uncertain  whether  the  second  part  of  this  statement  takes 
due  account  of  the  influence  of  water  power  development  in  decreasing 
the  amount  of  coal  required,  the  following  remarks  may  prove  of  in- 
terest. 

Effect  of  Water  Power  Development  on  Coal  Consumption 

The  effect  of  water  power  development  on  coal  consumption  can 
be  definitely  shown  by  official  statistics,  and  it  is  desired  to  briefly  set 
forth  how  great  this  effect  has  been,  and  will  continue  to  be,  in  reducing 
the  coal  that  would  otherwise  be  required  by  Canada. 

No  records  exist,  of  the  extent  of  water  power  development  twenty- 
five  years  ago,  but  in  1910  the  amount  was  approximately  975,000 
h.p.,  and  to-day  it  is  practically  3,000,000  h.p.,  an  increase  of  over 
200  per  cent  in  about  twelve  years.  It  may  be  reasonably  expected 
that  if  there  had  been  no  water  power  development  the  total  coal  used 
would  increase  approximately  pro-rata  to  the  increase  of  population, 
but  this  has  not  been  the  case. 

The  total  coal  consumption  and  the  consumption  per  capita  in- 
creased annually  in  a  fairly  uniform  manner  from  1886  to  1913  and  in 
the  latter  year  it  first  exceeded  30,000,000  tons.  In  1921  however  it 
was  less  than  in  1913  although  the  population  had  increased  17  per 
cent.  (In  1922  it  was  still  lower,  nearly  12  per  cent  lower  than  in  1921, 
but  1922  was  a  year  of  abnormal  shortage  and  will  not  be  considered 
for  the  present  purpose).  The  situation  may  be  shown  thus: — 
1913  1921 

Population 7,527,208  8,788,483    increase  16  8' , 

Coal  consumption. 

Total  tonnage 31,583,000         31,174,000    decrease  0  95% 

Per  capita 4.2  3 .55  decrease      15' ;, 


Analysis  of  official  statistics  shows  clearly  that  this  result  is  due  to 
the  increasing  use  of  water  power  in  industries.  Industrial  statistics 
are  not  available  for  exactly  the  same  years  as  in  the  above  table  but 
they  are  available  for  1911  and  1920.  which  covers  practically  the  same 
period.  These  show  that  while  the  population  increased  20  per  cent 
and  the  horsepower  in  use  increased  120  per  cent  the  coal  used  in 
manufacturing  only  increased  28  per  cent  this  being  due  to  the  in- 
crease in  the  use  of  water  power  in  manufacturing  by  254  per  cent 
in  the  nine  years. 

Continuing  the  analysis  and  assuming  that  no  further  development 
of  water  power  had  taken  place  after  1911  and  that  the  rate  of  coal 
consumption  per  horsepower  installed  had  remained  the  same  as  in 
1911,  shows  that  the  coal  actually  saved  in  industries  in  1920  was  over 
13,000,000  tons.  It  may  be  fairly  assumed  that  the  saving  is  appro- 
ximately in  the  same  ratio  for  all  water  power  developed  and  this  gives 
a  total  saving  at  the  present  time  of  25,000,000  tons  per  annum.  This 
is  equivalent  to  practically  9  tons  of  coal  per  installed  horsepower  per 
annum. 

Effect  in  Ontario  and  Quebec 

These  figures  may  be  applied  to  the  provinces  of  Ontario  and 
Quebec,  the  supply  of  coal  to  which  it  is  now  agreed  constitutes  the 
"fuel  problem  of  Canada."  Ontario  and  Quebec  contain  over  60  per 
cent  of  the  total  population  of  Canada,  nearly  80  per  cent  of  the  total 
manufacturing  development  and  use  55  per  cent  of  the  total  coal  con- 
sumption of  the  Dominion.  Over  90  per  cent  of  their  combined  coal 
consumption  is  imported  from  abroad. 

In  water  power  these  provinces  have  between  12  and  18  million 
horsepower  available  and  of  this  over  2,373,000  horsepower  is  already 
developed,  this  developed  water  power  representing  an  increase  of 
218  per  cent  since  1910. 

The  combined  coal  consumption  of  Ontario  and  Quebec  for  1921 
was  18,693,000  tons  —  the  coal  equivalent  of  developed  water  power 
in  the  same  area  is  21,358,000  tons.  It  will  therefore  be  seen  that 
but  for  this  developed  water  power,  Ontario  and  Quebec  would  require 
more  than  twice  their  present  supply  of  coal. 

To  further  illustrate  this  matter  a  diagram  is  attached  which  shows 
the  relation  of  the  coal  equivalent  of  developed  water  power  to  coal 
imports  and  to  total  coal  consumption,  from  1938  to  1940.  From  this 
it  will  be  seen  that  the  coal  equivalent  of  developed  water  power  in 
tons  per  annum  already  considerably  exceeds  the  total  imports  of  coal 
and  that  by  about  1930  it  will  equal  the  total  coal  consumption  of  the 
Dominion. 

Reviewing  the  above,  the  immense  relief  that  has  already  been 
afforded  to  the  fuel  situation  by  the  development  of  water  power  is 


NOTE:  —  It  will  be  seen  that  the  total  coal  consumption  was  less  in  1921   than  in  1913:  1922  is  shown  hut  was 
a  year  of  abnormal  shortage.     It  will  also  be  seen  that,  on  any  reasonable  assumption,  by  the 
year  19.10  the  coal  equivalent  of  developed  water  power  will  be  about  equal  to 
the  total  coal  consumption  of  Canada. 
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wry  apparent  apd  the  question  becomes,  to  what  extent  can  this  be 

continued  in  the  future. 

It  is  indisputable  that  the  more  water  power  is  developed  thi 

coal  will  be  required  hut  it  must  be  anticipated  thai  as  population  and 
industry  increase  the  total  coal  required  will  also  tend  to  incn 
The  rate  at  which  it  does  so  will  be  mainly  dependent  on  water  power 
development  being  so  pushed  forward  that  it  is  always  a  little  ahead 
of  demand  and  that  the  surplus  will  therefore  he  available  for  the  less 
essential  uses. 

The  uses  of  coal  in  per  cent  of  total  consumption  stood  approxi- 
mately thus  in  1921: — 

Steam  railways  .....  ...    29  per  cent 

Hunker  coal      4 

Industries  and  coke 34 

Electric  light  and  power 2 

I  )omestic  use  and  gas 31 


100      " 

The  degree  of  saturation  in  the  use  of  water  power  is  still  capable 
of  considerable  extension  in  many  directions  —  in  the  supply  of  power 
and  of  process  steam  from  electric  steam  generators  in  industry;  in 
supplementary,  seasonal  and  off-peak  heating  in  certain  localities  and, 
gradually  and  ultimately,  in  the  electrification  of  steam  railroads. 

In  short,  a  study  of  the  tendencies  shown  by  actual  statistics 
during  the  past  decade  does  not  show  the  probability  of  so  serious 
an  increase  in  our  coal  difficulties  as  is  suggested  by  Mr.  Corless,  but 
on  the  contrary  does  show  that  an  active  policy  of  water  power 
development  may  be  confidently  expected  to  greatly  diminish  those 
difficulties. 

H.  E.  M.  Kensit,  m.e.i.c. 

Tests  of  Compressive  Strength  Cement 

The  Editor,  Journal, 
Dear  Sir: — 

With  reference  to  Mr.  E.  C.  Goldie's  letter,  appearing  in  the 
May  issue  of  The  Journal,  on  the  subject  of  variations  in  the  quality 
of  cements  as  measured  by  compression  tests. 

We  have  had  occasion  to  make  comnarative  tests  of  many  different 
brands  of  Portland  cement  from  widely  seoarated  sources.  These 
cements  have  usually  been  received  directly  from  the  mills,  and  have 
therefore  been  fresh  and  in  good  condition.  Our  experience  has  been 
that  the  variation  in  compressive  strength  of  different  brands  of  Port- 
land cement,  while  by  no  means  negligable,  is  not  more  than  half  as 
great  as  the  difference  found  by  The  Institute  committee  between 
Super  ,  Cement  and  ;  Canada   Portland  cement. 

If  cements  are  procured  haphazard  from  dealers  stock,  much  wider 
variations  can  be  expected,  for  the  period  and  nature  of  storage  con- 
ditions may  materially  affect  the  quality  of  the  cement.  In  the  case 
of  the  tests  reported  by  The  Institute  committee  in  the  February  issue 
of  The  Journal,  we  have  reason  to  believe  that  both  Super  and  Canada 
cemeniS  were  fresh  and  in  good  condition.  The  strength  differences 
found  We  would  characterize  from  our  experience  as  being  normal 
differences  ordinarily  found  in  comparing  Super  cement  with  Portland 
cement  when  both  are  in  good  condition. 

We  would  like  to  take  this  opportunity  moreover  of  pointing  out 
that  such  strength  differences  are  of  very  material  importance,  parti- 
cularly when  the  cements  are  to  be  used  for  exposed  concrete.  Aside 
from  the  direct  saving  it  may  be  possible  to  effect  by  the  use  of  a  lesser 
quantity  of  the  better  cement,  there  is  the  point,  too  frequently  over- 
looked, that  the  use  of  a  greater  quantity  of  inferior  cement  per  unit 
volume  of  concrete,  while  producing  the  desired  compressive  strength, 
does  not  affect  any  improvement  in  the  quality  of  the  cement  matrix. 
and  the  greater  volume  which  the  latter  occupies  in  the  mass  usually 
displaces  aggregate  which  is  itself  of  a  stronger,  less  absorptive,  and 
more  durable  nature. 

We  do  not  wish  it  to  be  inferred  that  we  look  upon  compression 
tests  as  an  infaillible  index  to  all  the  cardinal  qualities  of  a  cement. 
We  are,  however,  of  the  opinion  that  they  are  less  likely  to  prove  mis- 
leading, when  used  as  a  guide  to  quality,  than  are  many  other  forms 
of  experiment  practised  in  testing  laboratories.  Uniess  evidences 
of  superior  quality  are  sought  for,  apart  from  the  minimum  require- 
ments ol  the  present  specifications,  and  unless  they  are  effectively 
appreciated  when  found,  incentive  to  improvement  in  the  quality  of 
cement-  isf  lacking 

The  engineer,  therefore;  who  takes  pains  to  invariably  discriminate 
in  favour  61"  the  best  available  cement,  is  not  only  ensuring  quality  and 
permanence  in  his  concrete,  but  is  also  using  his  influence  to  encourage 
the  cemc:u.t  manufacturer  to  improve  his  product,  and,  bv  SO  doing. 
is  enhancing  the  usefulness  of  his  profession  to  the  public." 

Yours  very  truly, 

E.   \V.   Reed-Lewin.   mi-  i.e. 


Publications  recently  received 

Hi  jiiii  I  - 

Presented  by  University  of  Minnesota. 

"The  I'se  of  Marl  in  Road  Construction",  bv  Charles  II    D 
Bulletin  No.  1,  volume  26,  No.  2.  February  7th,  1923. 

Presented  by  Department  of  the  Interior,  United  States  Geo- 
logical Survey. 

"Surface    Water   S'loply    of   the    United    States    1918".     \\ 

supply  paper  N  >.  W>,  part  12,  North  Pacific  drainage  basins 
B.  Snake  River  Basin. 

"Surface  Water  Suoply  of  the  United  States  1919-192T'.  Water 
supoly  paper  No.  5)8,  part  8,  Western  Gulf  of  Mexico  basins. 

"Gold,  Silver,  Copper,  Lead,  and  Zinc  in  Nevada  in  1921",  I:  24. 
Mines  Report,  by  V.  C.  Heikes. 

"Gold,  Silver,  Cooper,  Lead  and  Zinc  in  Idaho  and  Washington 
in  1921",  1:25,  Mines  Report  by  C.  N.  Gerry. 

"Mineral  Waters  in  1921",  II:  29,  by  W.  D.  Collin's. 

"Structure  and  Oil  and  Gas  Resources  of  the  Osage  Reservation, 
Oklahoma",  by  David  White  and  others.     Bulletin  No.  686. 

"Structure  Maps  Osage  Reservation,  Oklahoma",  Bulletin  No.  686. 

"Stratigraohy  of  the  EI  Dorado  Oil  Field,  Arkansas,  as  determine i 
by  drill  cuttings",  by  James  Gilluly  and  K.  C.  Heald.  Bul- 
letin 736-H. 

Presented  by  Department  of  Commerce.  Bureau  of  Standards, 
Washington.  D.C. 

"Further  tests  of  stellar  radiometers  and  some  nmsiremiits  of 
planetary  radiation",  No.  45"),  part  of  volume  18. 

"Spherical  aberration  of  thin  lens;s",  Ni.  451,  Dart  of  volum  18. 

"Various  photo-electrical  investigations",  No.  452,  Dart  of  volume  18. 

"Preparation  and  properties  of  pure  iron  alloys;  III:  effect  of  man- 
ganese on  the  structure  of  alloys  of  the  iron-carbon  system", 
No.  464,  part  of  volume  18. 

"A  study  of  commercial  dial  micrometers  for  measuring  the  thick- 
ness of  paoer",  No.  225,  part  of  volume  17. 

"American  and  English  ball  clavs",  Ni.  227,  part  volume  17. 

"Index  to  Volume  16,  1921  and  1922". 

"Testing  of  barometers  and  altimeters",  Ni.  45  (Third  eiition). 

Electrical  Characteristics  and  testing  of  dry  cells",  No.  79. 
(second  edition). 

"United  States  Government  specifications  for  large  tungsten 
filament  incandescent  electric  lamps",  Circular  No.  13, 
standard  specification  No.  23. 

"United  States  Government   specification   for  asohalt  varnish", 
circular  No.  134,  standard  specification  No.  19. 
Presented    by    Committee    on    Marine    Piling    Investigations, 

National  Research  Council,  New  York. 

"Variations  in  the  pallets  of  teredo  navalis  in  San  Francisco  Bay", 
Appendix  II  from  Third  Annual  Progress  Report  San  Fran- 
cisco Bay  Marine  Piling  Committee. 

"The  Digestion  of  wood  by  teredo  navalis",  Appendix  IV  from 
Third  Annual  Progress  report  San  Francisco  Bay  Marine 
Piling  Committee. 

"Extract  from  Report  of  Committee  on  W7ood  Preservation 
A.R.E.A."     Bulletin  255.  March  1923. 

Transactions,  Proceedings,  etc. 

Presented  by  American  Society  for  Testing  Materials. 
"Index  to  Proceedings"  Volumes  13-2J  U913-192J). 

General  IJubli<<iti<ins 

Presented  by  Estate  of  the  late  W.  McNab,  M.E.I.C. 

"Construction   of  Trussed    Roofs",   by   N.   Clifford    Ricker,    M. 

Arch. 
"The  Forth  Bridge".     Reprinted  from  "Engineering"  February 

28th,    1891). 

Mathematics  for  Engineers 

"Mathematics  for  Engineers",  part  2,  by  W.  N.  Rose,  B.Sc., 
England,  (Lond.),  published  by  Chapman  and  Hall,  Limited.  The 
second  edition  of  this  text  book  as  recently  been  published  being  the 
second  part  of  the  two  volumes  prepared  by  the  author  with  a  view  to 
embracing  all  the  mathematical  work  required  by  engineers  in  their 
practice  and  by  students  in  all  branches  of  the  engineering  science. 
This  volume  is  devoted,  with  the  exception  of  the  chapters  on  spherical 
trigonometry  and  mathematical  probability,  to  the  study  of  the  calculus, 
both  differential  and  integral. 
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Preliminary    Notice 

of  Application  for  Admission  and  for  Transfer 


19th  May,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  1  >e  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  ol  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  ol 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  ol  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  aoplications  herein  described  in 
June,  1923. 

Fraser  S.  Keith,  Secretary. 


•The  professional  requirements  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineer's  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway ,  Municipal,  Hydraulic, 
Mechanical,  Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years 
of  age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four 
years  This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the 
candidate  is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He 
shall  not  remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry^  Euclid  (Books  I, -IV  and  VI.), 
Trigonometry.   Algebra  up  to  and   including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
ntific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in   the   advancement  of   professional   knowledge. 


The  fact  that  candidates  give  the  names 
of    certain    members   as   re  e-'-ncs   docs   riot 
rily    mean     that     thir     applications 
are  endorsed  by  such  members, 


FOR  ADMISSION 

BOWMAN  CHARLES  ARTHUR,  ol  Cloverdale  Road,  Rockcliffe,  Ottawa, 
Om  Horn  at  imble,  Northumberland  Eng.,  Jan  23rd  1883;  Educ,  1899-1904 
Ruthcrfi  i  during   ap'ticeship;    1899  1901    wi 

and  drawing  office  Robt    Stephei  1901-04  indentured  ap'tice,  R    &  w    Haw 

thorn,   i  mpan;     l '-I     8l     Petei     Wo  Newcastle-on- 

Nobli    4  Co     Not  castle- 
dept.,  Vii  kci  -.   I  imitcd,   Barrow 

i  •    Whitworth 

1908  I'll  l  l  0i  Dominion 

d<  i", i    Prescott       v 
Dipt    Hl\ «  .  and  (  ork,  Feb.  191 

winning  fir-*   pri/'    offered  thro- 

of  govt    tech  Edit*       '  <  inl 

References  \\  P  Vnderson  I  G  Macphail  w  \  Bowden  I  Sherwood 
D     \\     Mel  arhlan.  <      \.  Ms  Fii 


CAMPBELL— ROBERT  ANDERSON,  of  Sault  Ste.  Marie.  Ontario.  Bom 
at  Alliston,  Ont.,  May  2nd,  1883.  Educ.  E.E.  Univ.  of  Toronto,  '09;  1909  (six  mos.), 
elec.  power  stn.,  Barrie,  Ont.;  1910-11,  in  charge  meter  dept.,  supplying  .Sault  Ste. 
Marie,  Ont.;  1912-15  supt.  hydro-elec.  power  stn.,  Algoma  Steel  Corpn..  Sault  Ste. 
Marie;  1914,  engr..  in  charge  eonstrn..  and  installn.  hvdro-elec.  power  stn.,  at  Steep 
Hill  Falls,  Ont  ;  1916-18  overseas;  1918-19  supt.  Great  Lakes  Power  Co..  Sault  Ste. 
Marie  and  1920-21,  engr.,  in  charge  eonstrn.,  and  install'n..  7200  h.p.  hydro-elec. 
extension  of  same  company  and  from  1921  to  date  supt.  of  the  hydro-elec,  power  stn., 
for   same   company. 


References: 
Speer. 


A.  E.  Pickering,  J.  W.  LeB.  Ross,  B.  E.  Barnhill,  G.  H.  Kohl,  C.  H. 


CHISHOLM— CHRISTOPHER  RONALD,  of  New  Glasgow,  N.S.  Born  at 
Ipswick,  Mass.,  U.S.A.,  on  Nov.  16,  1886;  Educ,  4  yrs.  Arts  course  and  junior  matric. 
St.  Francois  Xavier  College;  I.C.S.;  1910-12  rodman,  Intercolonial  Rly.,  Dept.  of  the 
Interior,  and  Town  of  New  Glasgow;  1914  (May-Dec),  instr'man.  B.  &  M.  Rly..; 
1914-19.  overseas,  Capt.  Pith,  Bn.  R.H.C.;  1920  (Apr-Dec),  instr'man.  G.T.R.;  1921 
(Apr. -Dec),  asst.  to  engr.  in  charge.  Acton  Urban  Village  Council;  May  1922-Jan. 
1923,  asst.  and  later  res.  engr.,  N.S.  Prov.  Highways  board. 

References:  W.  Walker,  J.  P.  Menard,  W.  A.  Hendry,  R.  J.  Bethune,  A.  P.  H. 
Tully,  J.  A.  Boyle. 

GERIN—  MAI'RICE,  of  84  St.  Antoine  St.  Montreal,  Que.  Born  at  Coaticook. 
Que.,  on  Jan.  17,  1S99;  Educ,  B.S.  Univ.  of  Montreal.  '20;  M.S.,  Mass.  Inst. 
Tech.  '21 :  May  1922  to  date  salesman,  pump  and  elec  dept.  Canadian  Fairbanks-Morse 
Co.,  Ltd.,  Montreal. 

References:  De  Gaspe  Beaubien,  J.  A.  Duchastel.  T.  J.  Lafreniere,  O.  O.  Le- 
febvre,  C.  C.  Leluau,  A.  Surveyer,  P.  A.  Beique,  A.  Frigon. 

HERMANS— SAMUEL,  of  1829  Esplanade  Ave..  Montreal,  Que.  Born  at 
Le  Havre,  France,  Dec.  3rd,  1887.  Educ,  First  class  B.O.T.  marine  engrs.  certificate. 
1912,  Armstrong  College  of  Science  (even'g.),  Newcastle-on-Tyne.  Eng.;  1901-0S,  3 
yrs.  ap'ticeship  with  Sir  W.  G.  Armstrong  Whitworth  and  4  yrs.  ap'ticeship  with  Sir 
(has.  A.  Parsons  &  Co.,  Newcastle-on-Tyne,  Eng.;  1908-15  engr.,  in  Harrison  Line, 
Eng.;  1915-lfi,  Guarantee  engr.  for  Armstrongs,  Eng.;  1916-ls.  erect'g.  engr.,  Arm- 
strong's Longueuil  Works,  Quebec,  Can.;  1918-19.  chief  artificer  engr.,  in  Canadian  Na- 
vy; 1919-20  (8  mos.t  chief  engr.,  on  2  French  Gov't,  steamers;  1920-22.  mechanic,  fore- 
man and  mechanical  dftsman,  Halifax  Shipyards,  N.S.;  1922  to  date  Sales  engr  .  with 
Griswold   &  Co.,  Montreal,  Que. 

References:  M.  J.  Butler,  F.  A.  Combe,  I.  J.  Tait,  C.  G.  Porter,  H.  W.  B  Swabey. 
Albert   Laurie. 

HIGGINS— THOMAS  JAMES,  of  698  St.  Hubert  St  .  Montreal.  Que  Bom 
at  Fitchburg,  Mass.,  U.S.A.,  Jan.  22nd,  1899  Educ  .  LOS  .  mech.  engrg.;  1915-17, 
detail  dftsman  on  machine  tools,  Manning  Maxwell  A  Moore  Co  .  Fitchhurg.  Mass.. 
r9 17-23  with  B.  F  Sturtevant  Co.,  at  Hyde  Park,-  Boston,  design  and  layout  of  heating 
ami  ventilating,  pneumatic  conveying,  drying  apparatus,  new  design  on  steam  en- 
gine, tnrl  mis  and  motors,  under  M.  S.  Leonard,  chief  engr  ,  later  transferred  to 
anothel  dept.  checking  all  work  of  sales  engrs.,  in  branch  offices,  on  all  equipment  mfd  , 
by  the  company  and  super\  ision  of  shop  eonstrn  ;  June  1921,  promoted  to  office  mgr., 

engaged  in  sale  as  well  as  design  of  all  applications  of  air;  From  Jan  1923.  engaged  as 
a  specialist  in  the  design  and  application  of  air  to  the  paper  and  pulp  miluslry  by  J  0. 
Ross  Curp'n  ,  New  Y oik,  and  subsequently  appointed  mgl  .  "I  Ross  Engrg.,  of  Canada, 
Montreal,  i"  carry  on  tins  work  in  Canada. 

References    i      \.  Briner,  John  T.  Farmer.  George  F,  Hardy.  H.  s.  Ferguson 

111  SSI  'i  I  DWIN  HOWARD,  of  International  Falls.  Minn.  USA  Bom 
at  Sangerville,  Me.,  1   S\    lug    11th.  lssi ;  Educ  .  (    E    fjniv   of  Maine,  1907;  1908, 

\i>>  Sept  |,  Insiniineiif  man,  paper  mill  and  power  development,  Great  Northern 
Papei  Co.,  Millinocket,  Me  .  1907,  (July-Ocl  I,  draughting,  for  American  Bridge  Co., 
l  dge  Moor,  Del  .  1907-1908,  inspY  Last  River  Tunnels.  Penn,  R  R.  Long  Island 
Citj  Not  York;  1908-09,  rodman,  leveler,  New  York  State  Barge  canal,  Fori  Miller. 
\ew  York;  1909-11  pusher,  foreman,  erecting  steel  for  Perm,  Bridge  Co.,  Beavei 
Falls,  Pa  lull  i.lune-<  ii  1 1.  carpenter,  foreman,  reinforced  concrete  bridge  foi 
Scarce  A-  Clifford,  Lewiston,  Me  ;  1911-12.  foreman,  erecting  steel  tor  Virginia  Steel 
i  i, ,,n  Co.,  Roanoke,  Va  ;  1912  (Mar-May),  foreman,  Ocoll  Con  Co.,  Parksville, 
1 1  m,  .  1912  13,  eon i i:e  tor.  Island  of  Haiti,  foi  Caribbean  Conatra  <,,  .  New  York; 
I'll  ;  n,  detailing  foi  Phoenix  Iron  Co.,  Phoenixville,  Pa  .  1911-lc.  a/sal  engr.,  Pali- 
sades Interstate  Park,  New  York;  1918-19,  draughting  and  asal   engi    foi  H    a    I 

'.,,    New  York;  1919-2Q,  engr   international  Paper  Co..  New  York;  1920  to  date  duel 

ol  i  he  Minnesota  and  Ontario  Papei  Companj  and  «U  allied  interests  al   b 
national  falls.  Mian  ,  1   s  \ 

References:  II  s  Ferguson,  \   H    white,  s  11    Woodsrd,  S.S.Se  <  lurence 

Weidon,  w    \   it  lb.  1      1    1    Jacobs,  C  11    \tiwood 

i\M      HENRI    MORTON,  of  152  Upton  Road,  Sault  Sti    Marit    On!      Born 
at  Toronto,  Onl    Julj   1 8th,  1890      Educ,  I.C.S    mech   engrg    1910      1904-08 
machinist        0   I   II     shops,     l.indsaj      Ont;      1908-C9    testing    autoe      McLaughlin 
mil     Co       0  hawa,     <  In!        1909  1 1 .     Burface    tablemi 
Saull   Bte    Mum.     i  inl      1911   11  dftsman     '■  1      p'o      1914-17    p 

I     11    i  ake  a  Son    Saull  Ste    Marie;  1917  19   chi 
:,t.d  Engrg."  Co     1919-21  desi  new  mill  constr'n      Ugi 

[tor,  McNamara  Bi  1  mug.  bldg  . 

.  1 1 . 1 1    , 1 1 1  with 

1  i..  ;     \  ;i  .1    Uoo.lw orking   Ci       at  Island  La! 
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LEACH  THOMAS,  ol  1940  Hamilton  St.,  Regina.  Saak.  Bora  at  Browns- 
villi',  Out.  Dec  3rd  1891  I  •  1  n<-  .  Diploma  commercial  accounting  from  Woodstock 
Bua  Coll.,  Woodstock.  Ont.;  1909-10  Teller  and  accountant,  the  Trader*  Baal 
inula,  (now  »n)i  the  Royal  Bank  of  Canada),  Browmn  ille,  Ont  ;  1910-12,  worked  with 
elect'!  »up(  at  Moose  Jaw,  later  in  charge  service  depl  ;  1912-13,  partner  in  brokerage 
business;  1913-17,  ap'ticeship  on  automatic  telephony,  Sask  Gov't.  Telephone  Dspl 
Regina,  installer  and  troubleman,  outside  plant.  Later  transferred  to  inside  plant 
on  install'n,  and  m'tce  •»(  all  central  offic Mupmenl  in  Regina.  Prince  Albert  and 

Saskatoon;  1917-21,  transferred  to  Swifi  Current  in  charge  'if  all  plant  work  in  dis- 
trict of  twenty  or  more  towns,  1921-23  transferred  to  Regina-  in  charge  ol  m'tce  ol  all 
central  office  automatic  equipment.  At  present  win-  chiel  for  Saskatchewan  Gov't 
telephones  at    Regina, 

References: G   D. Mackie,  W. H. Greene, J. D. Peters, F  B.Smaill  II  H  Sherman, 
s   Parker,  W    R.  Warren.  .1    I!   C    Macredie 

MCCARTHY     CLARENCE   WILBERT,  of  20  Vale  St.,  Halifax.   VS.     Ho.,, 

at  Spry  Hay,  N.S.,  Feb.  .'ird.,  1891;  Educ,  Engr'g.,  corns  course  Course  in  sur- 
veying and  higher  maths.,  N.S.  Tech  Coll  ;  1911-13,  rodman,  rly.,  location  ('Ml  ; 
1913-14,  rodman.  inspr.,  of  concrete  and  pile  inspr..  concrete  bridge,  G.T.R.;  1914-15, 
running  precise  level,  transit  work  anil  inspection.  Greater  Wpg.,  Water  District ;  1916 
(June-Sept.),  asst,  to  W.  T,  Thompson  on  highway  location  in  charge  of  party,  High- 
way Comm'n  .  of  Saak.;  1910-17  111  and  unable  to  work;  1917-20  with  C.N.R.,  Halifax 
Ocean  Terminals,  transittnan  in  charge  field  party,  install'n.  sewer  and  water  system; 
1920-192.'?  (Feb.).  Res.  engr.,  in  charge  constr'n.  of  roads,  bridges  and  culverts  with 
Highway  Board  of  Nova  .Scotia.  At  present  on  leave  of  absence  from  Highway  Board 
of    N.S. 

References:  J.  G.  Dryden,  K.  H.  Smith,  W.  A.  Duff,  A.  S.  Gunn.  F.  G.  Haven, 
W    A    Hendry. 


'.f  and  iiport  on  proposed  hvdro-clec.  power  development.  Parrsboro.  N.S  ,  engrg. 
work,  sidewalks  and  strict-  Halifax.  N  8  :  191).  instructor,  short  course  Proe  Land 
Surveyors,  N  B,  Tech  Coll  .  'also  1915),  design  and  eonatrn.  of  a  deep  well  pumping 
plant.  Trenton,  N  s  .  also  constructed  a  1,000,000  gallon  reservoir  and  water  pipe  line. 

Surveys,  design  and  report  on  w  ater  supply    sewer  system.  sewage  disposal  and  commu- 
nity heating  system  for  Commercial  Cable  Co  .  Hazel  Hill.   NS,  and  other  municipal 
sera]   municipal   engrg.    work   in    Nova   S-otia:    19 IV 19,  overseas; 
Lieut    to  Major,  Service  in   Palestine  and   France;   1919  to  date    city  engrs    dipt. 

Halifax,  N.S  in  charge  of  permanent  pa\  ement  arid  street  dept  .  city  of  Halifax,  also 
inspected    and    reported    on    various    municipal    works   in    the    province 

References:  I-     \\     \\    Doane,  I    I'    MacNah,  .1    w    Roland.  F.  A    Bowman, 

I      H     Faulkner,  O    S  .Cox.    K    I,    Dawson,  R    1'    Freeman    C    E.    \N     Dodwell. 

FOR   TRANSFER    FROM    CLASS   OF   JUNIOR   TO    HIGHER   GRADE 

COKE  REGINALD  NORMAN,  of  V  M  C  A..  Vaughan  St  ,  Winnipeg.  Man. 
Horn  at  Lyndhurst,  Mile  Cully.  Jamaica.  H  W  L,  on  Aug.  24,  1892.  Edui 
McGill  Univ.,  '14;  1912-18  'summers)  engr'g.  dept  .  Winnipeg  Light  and  Power  Co.: 
six  mos.  operating  dept  .  Nor  Ontario  Light  and  Lower  Oo.J  1915-19.  overseas.  Hoya! 
Fliers  ,  1915,  officer  in  charge  of  erection,  anti-aircraft  and  anti-submarine  searchlights 
(electric).  1916,  officer  in  charge,  mechanical  transport;  1917,  O.C.  7th  Con 
Artillery  and  in  1918,  2rd  in  command  of  the  corps  mechanical  workshops;  1918,  officer 
in  charge,  elec  workshop.  No.  4.  heavy  repair  shop;  1919.  Asst.  constrn.  enrr  .  tele- 
phone dept.  Sask.  Prov,  Govt.;  1920,  asst.  traffic  engr.,  Bell  Telephone  Co.,  Toronto; 
1921-22,  erection  engr  ,  Canadian  Westinghouse  Co.,  Hamilton.  Ont.;  1922  'Oct.; 
to  date,  asst    elec    engr.,   Winnipeg  Electric  Railway.   Winnipeg,  Man. 

References:  E.  V.  Caton,  J    W.  Sanger.  H.  B.  Dwight,  G.  A.  Clendenning.  W     I 
McLaren,  C.   V.  Christie. 


MILIS— GEOFFREY  GORDON,  of  136  Ranboro  St.,  West,  Toronto.  Ont. 
Born  at  Winnipeg.  Man  .  July  9th.  1887.  Educ,  B.A.Sc.,  Toronto  Univ.,  1907;  1909- 
13,  Montreal  Engr'g.  Co.,  Ltd.,  (Porto  Rico  Rys.,  Camagney  Elec.  Co..  Demerara  Elec. 
Co.,  Calgary  Power  Co..  Trinidad  Elec.  Co.,  Mexican  Northern  Power  Co..)  1913-14, 
partner,  firm  of  Mills  Bros.,  machinery  and  equipment;  1915-19,  overseas,  C.F.A.; 
1919-20  Dist.  Vocational  officer,  Prov.  of  Quebec,  D.S.C.R.;  1920  to  date.  Manager. 
The  Under-Feed  Stoker  Co.,  of  Canada,  Ltd.,  and  Vice-Pres,  and  gen.  mgr..  A  W 
Cash  Co.,  of  Can.  Ltd.,  (valve  and  power  plant  specialties). 


References 
Hewson. 


A.  E.  K.  Bunnell,  J.  B.  Carswell,  G.  T.  Clark,  W.  E.  Douglas,  E.  G. 


HUGI.I— EDWIN  EZRA  HERMAN,  of  Toronto.  Ont.  Born  at  Golden  Lake. 
Ont..  April  10th.  1890.  Educ,  B.A.Sc.,  Univ  of  Toronto.  '14;  six  mos.  dfting. 
in  office  of  Wm  F'ingland.  architect.  Winnipeg;  6  mos.  dfting.  Roman  Stone  Co.. 
Weston.  Ont.;  2  summers  in  charge  of  a  survey  party  on  mtce.  of  way,  Ontario  divn. 
C  P  R .;  2  mos  Canadian  Kodak  Plant,  Mt  Dennis.  Ont.;  214  years,  detailing  and 
checking,  struct! .  steel  drawings  Lewis  Hall  Iron  Works.  Detroit,  Mi^h:  8  mn. 
structl.  dfting.,  Mond  Nickel  Company,  Coniston.  Ont;  Enlisted  Dec.  1917.  discharged 
Mar.  1919;  1920-21,  structl.  engr.,  Thos.  W.  Lamb.  Toronto;  Feb.  1921,  to  date,  struc- 
tural engr.,  HE. PC,  of  Ontario,  Toronto.  Ont. 

References:  H.  G.  Acres,  W.  P.  Dobson,  J.  L.  Brower,  A.  H.  Harkness.  T.  R. 
Loudon,  O.  M.  Perry,  C.  R.  Young,  H.  W.  Armstrong. 


MOORE— CHARLES  ARTHUR,  of  Assiniboia,  Sask.  Born  at  Arden,  Man., 
Dec  17th,  1890;  Educ,  home  study  in  engrg.  maths,  and  elec.  and  mech.  engrg.; 
1909-10,  operating  engr.  in  combined  milling  and  elec.  power  plant,  Qu'Appelle,  Sask.; 
1911-15,  in  charge  design,  installn.  and  subsequent  operation,  power  plant  and  dis- 
tribution system,  Qu'Appelle,  Sask.;  1910-19,  overseas.  Can.  Engrs.  etc.;  1919  (July- 
Dec),  line  constrn.  work,  prov.  telephones  dept.,  Sask.;  Dec.  1920  to  date,  in  charge 
elec.  and  water  utilities,  town  of  Assiniboia. 


References:    J, 
M.  D.  Cadwcll. 


D.    Peters,    K.    N.    Crowther,    A.   C.   Garner,   H.    A.    McLean, 


VERDON— JOSEPH  BENJAMIN,  of  8  Collins  St.,  Quebec  City,  Que.  Born 
ai  St.  Edouard,  Que.  June  16th,  1872;  1893-98  Ap'ticeship  on  constrn.  and  m'tce  of 
power  plants;  1898-1903  Thompson  &  Houston  Elec  Co..  Lynn,  Mass.,  U.S.A.; 
190b'  (six  mos),  Mead-Morrison  on  Can.  Northern  Coal  &  Ore  Docks,  Port  Arthur, 
Ont.,  and  (six  mos),  C.P.R.  shops.  Fort  William.  Ont.;  2  vrs.  engr.,  in  charge  shift. 
City  of  Calgary,  Alta.,  1909-10,  West  Can.  Collieries,  Bel'levue,  Alta.,  power  plant 
constrn..  later  master  mechanic  in  charge  of  all  equipment;  1911  master  mechanic 
Chinook  Coal  Co.,  power  plant  and  coal  handling  equipment  constr'n.;  1911-13  chief 
engr..  Can.  Coal  Consol.,  Frank,  Alta.;  1913  (Jan. -May)  master  mech  West  Can.  Col- 
lieries, Bellevue,  Alta.;  1913-14  engr.,  in  charge  of  constr'n.,  Hudson's  Bay  Co.,  Edmon- 
ton; 1911-10  master  mechanic  Brazeau  Collieries,  Nordegg,  Alta.;  1916-18  master  mech. 
Canadian  West.  Steel  Co.,  Redcliffe  and  Medicine  Hat  Mills;  1919  (Mar.  Sept.), 
and  1920  (Apr.-Dee.)  chief  engr..  Chateau  Lake  Louise.  Alta.,  (C.P.Rly.  Co.,)  1919-20 
(Oct. -Apr.)  master  mechanic,  Jasper  Park  Collieries,  Pocahontas,  Alta.;  1921  to  date 
chief  engr.,  power  plant  and  equipment,  Chateau  Frontenac,  Quebec,  Quebec  (CPU. 
Co.). 

References:  James  Ruddick.  E.  A.  Evans,  J.  A.  E.  Tremblay,  E.  Drolet,  S.  L.  de 
Carteret. 

WRIGHT— WEIR  STANLEY,  of  Iroquois  Falls,  Ont.  Born  at  Montreal.  Que, 
on  June  17,  1901;  Educ,  B.Sc,  McGill  Univ.,  '22;  at  present  in  charge  water  filtration 
plant  for  town  of  Iroquois  Falls,  operated  by  Abitibi  Power  &  Paper  Company. 


References:  E.   Brown, 
Brown,    A.    Stansfield. 


J.   B.  Porter,  C.   M.   McKergow,   L.  E.    Kendall,  F.   B. 


O'CONNOR— GARRETT  DAUNT,  of  Bridgeburg.  Ont.  Born  at  Niagara  Falls, 
Ont.,  on  June  4,  189.5  Educ,  B.Sc.,  Queen's  Univ.  '21;  1912  (summer)  marker. 
Horton's,  Ltd.;  1912-13  (winter)  Queen's  Univ.;  1913  (summer)  rodman,  G.  Rose, 
D.L.S.;  1913-14  (winter)  Queen's  Univ.;  1914-19 overseas.  Lieut..  C.E..1919-20(winter) 
Queen's  Univ.;  1920  (summer)  marker.  Horton's.  Ltd.;  1920-21  (winter)  Queen's  Lniv.: 
1921-22  instr'man.  and  asst.  Const.  Queen's  Unix-.  Stadium  and  Arena,  articled 
witli  F.  F.  Miller,  O.L.S.;  1922  (May-Oct),  foreman  for  W.  L.  Malcolm  on  paving 
and  culverts;  1922  (Oct.),  to  date.  asst.  to  city  mgr.,  and  engT.,  Niagara  Falls.  Ont. 

References:  T.  S.  Scott.  W.  L.  Malcolm,  D.  S.  Ellis,  W.  P.  Wilgar,  A.  Macphail, 
L.  M.  Arkley,  H.  F.  H.  Hertzberg. 

TITUS— OLCOTT  Wr.,  of  Hamilton,  Ont.  Born  at  Weston.  Ont..  on  Apr. 
24,  1896.  Educ,  B.A.Sc,  Univ.  of  Toronto.  '17;  1914-15-16  (summers)  elect'n.  helper 
and  switchboard  wireman,  Toronto  Power  Co..  Niagara  Falls;  1917  (Feb. -Aug.)  asst. 
radio  engr.,  Marconi  Wireless  Telegraph  Co.,  of  Canada,  Montreal  and  Glace  Bay; 
1917-19,  Can.  Engrs.  from  Aug.  1918,  Lieut.  Reserve  of  Officers;  1919-20.  demonstra- 
tor in  Thermodynamics,  fTniv.  of  Toronto;  April  1920  to  date,  elec.  Cable  sales  engr.. 
Standard  Underground  Cable  Co.,  of  Canada,  Ltd..  Hamilton,  Ont. 


References:   W.  F.  McLaren,  R     W 
Traill,  J.  A.  Tilston,  A.  S.  Runciman. 


Angus,  L.  M.  Arkley,  C.  H.  Mitchell.  J.  J. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

DONALDSON— ARTHUR,  of  9847-llOth  St.,  Edmonton.  Alta.  Born  at  Belfast. 
Ireland,  on  Apr.  22,  1899.  Educ,  B  Sc.  (C.E.L  Univ.  of  Alta,  '12;  1916-17-18 
(summers)  on  govt,  road  surveys;  1919  (summer)  timekpr.  and  material  clerk.  H.  G. 
Macdonald,  contractor,  Keith  Sanatorium,  Calgary;  1920  (summer)  in  charge  re- 
inforcing work,  R.  J.  McDiarmid  Co.,  Revillon  Warehouse,  Edmonton;  1921  (summer) 
in  charge  concreting  and  labour.  McDougall  &  McNeill,  Prince  Rupert  Court  House; 
1922  (May-July),  instr'man,  streets  and  sewers,  city  enRr's  dent.  Edmonton;  1922 
to  date  timekpr.  and  material  clerk.  Carter  Halls  Aldingcr  Co.,  Ltd.,  Winnipeg, 
attached  to  the  Alberta  Provincial  Office.  Edmonton,  Alta 

References:  R.  S.  L.  Wilson,  C.  A.  Robb,  A.  W.  Haddow,  R.  J.  Gibb.  R.  H. 
Douglas. 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF  MEMBER 

DOANE— HARVEY  WILLIAM  LAWRENCE,  of  Halifax,  N.S.  Born  at  Ha- 
lifax, N.S.  Jan.  20th,  1892;  Educ,  B.Sc  (C.E.),  N.S.  Tech.  Coll..  1913;  1912,  survey 
and  design,  sewer  system,  Springhill,  N.S.,  water  supply  and  distribution  system, 
Chester,  N.S  ,  surveys  for  Northwest  Arm  intercepting  sewer,  Halifax,  and  in  charge 
of  engrg.  and  inspection  during  constrn.,  sewer  system,  Lunenburg,  N.S,;  1913,  sur- 
veys, plans  and  assisted  in  design  and  constrn.,  elec.  light  system,  Truro,  N.S.,  surveys 
for  design  and  engrg.,  constrn.  of  steel  water  supply  main,  Kentville,  N.S.,  investigation 


PERRY— ROLF  SELBY,  of  Vancouver.  B.C.  Born  at  Grand  Forks,  N  D 
Apr.  22nd,  1890.  Educ,  B.Sc,  McGill  Univ  .  l.">;  1909;  Rodman  Geological  Survey; 
1910,  Yukon  Boundary  Survey;  1910-11,  asst.  to  E.  H.  Veiner,  municipal  engr  .  Co- 
quitlam,  B.C.;  1912-13  (summers)  B.C.  Forest  Service,  fire  ranging.  Timber  cruising. 
surveying,  etc.;  18  mos.  during  1917-18-19.  Imperial  Munitions  Board  Aeroplane 
spruce  dept,  gen,  technical  duties  connected  with  the  securing  of  aeroplane  spruce 
supplies;  July  1920  to  date  Forest  Products  Laboratories  of  Canada.  Vancouver  Br. 
timber  testing  and  for  past  nine  months  acting  snpt.  in  charge  of  Laboratory. 

References:  E.  G.  Matheson,  E.  A  Cleveland.  C.  J.  Chaplin,  W.  G.  Swan,  F.  S. 
Keith.  J.  McHugh.  L.  L.  Brown.  R.  G.  Swan. 
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This  Index  Is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  Invited.  Information  concerning  the  charge  for  any  specific  service  will 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should   be  addressed   to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library, 
29  West  Thirty-ninth  Street.  New  York,  N.Y. 


ABRASIVE  WHEELS 

Dressing  and  Truing.  Dressing  and  Truing  of  Abrasive  Wheels  for  Surface  Grind- 
ing Machines,  F.  O.  Wyse.  Am.  Mach.,  vol.  58,  no.  14,  Apr.  5,  1923,  pp. 
501-502,  4  figs.  Distinction  between  dressing  and  truing;  self -truing  of  whefis 
on  hea"y  vortical  surface-grinding  machines. 

Practical  Abrasive  Wheel  Truing,  Howard  P.  Drake.  Abrasive  Industry, 
vol.  4,  no.  2,  Feb.  1923,  pu.  31-33,  12  figs.  Diamonds  and  mechanical  devices 
are  used  for  dressing  and  truing  wheels;  describes  several  forms  of  diamond 
settings. 

Manufacture.  Grinding  Wheels  —  How  They  Are  Made.  Raw  Material,  vol. 
6,  no.  3,  Mar.  1923,  pp.  113-118,  17  figs.  Methods  of  manufacture  and  different 
kinds  of  wheels  available.  Chapter  from  book  on  grinding  published  by  Norton 
Co. 

AIRPLANES 

Carrying  Capacity.  "Quality"  in  Aviation  (La  "qualite"  en  aviation),  L.  Hirs- 
chaufer.  Technique  Moderne,  vol.  15,  no.  6,  Mar.  15,  1923,  pp.  161-165, 
8  figs.  Discusses  quality  understood  to  mean  total  efficiency  of  airplanes  con- 
sidered as  weight  carriers. 

Column  Formulas.  Comparison  of  Column  Formulas,  J.  S.  Newell  and  A.  S.  Niles, 
Jr.  Air  Service  Information  Circular,  vol.  4,  no.  395,  Feb.  15,  1923,  4  pp., 
2  figs.  General  classification,  and  comparison  of  types  of  formulas;  problem 
of  restrained  ends.  Combination  of  Johnson  parabolic  with  Euler  formula 
is  recommended  for  design  of  all  airplane  struts  and  columns. 

Seaplanes      See  Seaplanei. 

AIRSHIPS 
Types.  Airships.  F.  Arnold  Best.  Instn.  Mech.  Engrs.  —  Proc,  no.  1,  Jan.  1923, 
pp  47-63.  Brief  reference  to  gases  used  in  airship  work  and  their  behavior 
when  submitted  to  difference  of  atmospheric  pressure  and  temperature,  followed 
by  discussion  of  mechanical  and  constructional  details  of  various  types  of  air- 
ships. 

ALLOYS 
Aluminum.     See  Aluminum  Alloy*. 
Copitii       Sre  Copper  Alio;,* 

■VRCnc.  StbtjcTUBH  Ol       The  Structure  of  Kutcetiea,   Albert  M   Portevin       Inst, 
of  Metals,  advance  paper,  no.   IS,  for  meeting  Mar    7-8,  1923,  30  pp.,  40  figs. 
Examination  of  microscopical  structure  of  considerable  number  of  binary  eu- 
lio  alloys,  based  on  winch  attempt  is  made  to  give  methodical  classification 
from  data   obtained       Photomicrographs. 
Magni  > -M  m         "   Magnenium  Alloys 
IL       Sre   Mnnrl    Metal 

ALUMINUM 
Snrn.  Wobk-Hardened      Teats  on  Work-Hardened  Aluminium  Sheet,  H.  C.  H. 

Carpenter  and  C  Coldron  Smith.  Am  Inst  of  Metals  advance  paper,  no.  6, 
for  meeting  M„r  7-8,  l''2:t.  .'{7  pp  .  B  figs  Results  ol  lour  period  heating  tests 
on  rn'e  of  softening  of  work-hardened  aluminum  sheet  in  temperature  range 
200  to  100  deg  rent  .  total  period  ol  lest  wns  41,000  lir  ft  08  vr  );  mechanical 
la  were  carried  out  on  sheet  from  time  to  lime       S,-e  also  Metal  Industry, 

vol.  22,  no    11.  Mar   if.,  1923,  pp   247-252  (including  diacuuion),  1  fig. 

tLUMINTJM  ALLOYS 

AiuMivtM-Coiirn  The  llent  Treatment  ami  Mechanical  Properties  of  Alloys  of 
Aluminum  with  Small  I'ereentnges  of  Copper,  I>  Hanson  ami  Marie  L.  V. 
Qayter      Inst    of  Metala  advance  paper,  no    12,  for  meeting  Mai    7-8,  1923, 

13  Pp  .  ■>  figs  Alloys  containing  0  to  2  per  cent  ol  Copper  are  not  appreciably 
affeeied  by  quenching  from  600  'leg  eent  ami  subsequent  aging;  alloys  rnntain- 
ing  2..S  to  f>  per  eent  of  copper  are  profoundly  affected  by  Ibis  form  of  heat 
treatment.  See  also  'abstraet)  in  Engineering,  vol  I  IB.  no  2985.  Mar.  16, 
1923.  pp  843-344,  8  figs 
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Some  Properties  of  the  Copper-Rich  Aluminium-Copper  Alloys,  R.  C. 
Reader.  Inst,  of  Metals  advance  paper,  no.  19,  for  meeting  Mar.  7-8,  1923, 
18  pp.,  12  figs.  Investigation  of  alloys  containing  not  more  than  11  per  cent 
of  aluminum;  deals  with  density,  volume  changes  during  and  after  solidification, 
self-annealing  properties;  effect  of  heat  treatment  on  10  per  cent  alloy.  See  also 
(abstract)  in  Engineering,  vol.  115,  no.  2985,  Mar.  16,  1923,  pp.  344-347, 
22  figs. 

Aluminum-Copper-Nickel.  The  Constitution  of  Some  Alloys  of  Aluminium  with 
Copper  and  Nickel,  Kathleen  E.  Bingham  and  John  L.  Haughton.  Inst. 
of  Metals  advance  paper,  no.  5,  for  meeting  Mar.  7-8,  1923,  42  pp.,  40  figs. 
Investigation  of  ternary  system  copper,  nickel,  aluminum  up  to  12  per  cent 
copper  and  10  per  cent  nickel;  methods  used  were  (1)  thermal  analysis  (2), 
electrical-resistance  measurements  at  high  temperatures,  and  (3)  microscopio 
examination  of  quenched  specimens  previously  annealed  or  slowly  cooled  from 
liquid  state. 

Aluminum-Copper-Silicon.  Investigation  of  Copper-Silicon-Aluminum  Alloys 
With  and  Without  Manganese,  E.  H.  Dix  and  A.  J.  Lyon.  Air  Service 
Information  Circular,  vol.  4,  no.  385,  Dec.  1,  1923,  27  pp.,  23  figs.  Investi- 
gation of  mechanical  and  physical  properties  and  casting  qualities  of  alloys 
containing  from  0  to  9  per  cent  silicon  and  from  0  to  6  per  cent  copper,  and  of 
effect  of  addition  of  1  per  cent  manganese  to  certain  of  these  alloys. 

Composition.  Industrial  Method  of  Proportioning  Light  Aluminum  Alloys  (Sur  une 
methode  industrielle  de  dosage  des  alliages  legers  d'aluminium),  Ph.  Pascal. 
Chimie  et  Industrie,  vol.  9,  no.  2,  Feb.  1923,  pp.  264-269.  Content  of  alu- 
minum alloys;  extra-light  alloys,  light  alloys  of  medium  resistance,  and  light 
alloys  of  high  resistance. 

"Y"  Alloy.  The  Production  and  Heat-Treatment  of  Chill-Castings  in  an  Aluminium 
Alloy  ("Y"),  W.  Rosenhain  and  S.  L.  Archbutt.  Inst,  of  Metals  advance 
paper,  no.  20,  for  meeting  Mar.  7-8,  1923,  19  pp.,  15  figs.  Study  of  properties 
of  alloy  in  form  of  chill  castings  and  contribution  to  detailed  study  of  factors 
governing  properties  of  chill  and  die  castings  generally.  See  also  (abstract) 
in  Metal  industry,  vol.  22,  no.  11,  pp.  253-258,  12  figs,  and  Engineering,  vol. 
115,  no.  2985,  Mar.  16,  1923,  pp.  347-351,  14  figs. 

AMMONIA 
Stnthesib.     Characteristics  of  the  Ammonia  Synthesis.     Chem.   Age   (N.Y.),   vol. 
31,  no.  3,  Mar.  1923,  pp.  117-119.     Conditions  of  reaction;  behavior  of  catalyst; 
heat  evolved  by  reaction;  addition  of  ammonia;  cyclic  removal  of  ammonia; 
life  of  catalyst. 

ANEMOMETERS 
Testing.     The  Testing  of  Anemometers,  O.  J.  Hodge.     Am.  Soc.  Heating  and  Vent. 
Engrs.  —Jl.,  vol.  29,  no.  2,  Mar.  1923,  pp.  75-78,  1  fig.      Method  of  calibration 
used  by  bur.  of  Standards. 

ANNEALING 
Study  of  Process.  Contribution  to  the  Study  of  the  Annealing  Process  (Beitrag 
lur  Kenntnis  des  Temperprozesscs),  P.  Oberhoffer  and  J.  Welter.  Stahl 
u.  Eisen,  vol.  43,  nos.  4  and  9,  Jan.  25  and  Mar.  1,  1923,  pp.  105-110,  and  301 
306,  28  figs.  Influence  of  composition,  annealing  temperature  and  medium 
on  properties;  behavior  of  sulphur;  the  soft  skin. 

APPRENTICES,  TRAINING  OF 
Patternmakers  and  Molders.  The  Training  of  Patternmoking  and  Molding 
Apprentices  According  to  the  Plan  of  Courses  Worked  out  by  the  German 
Committee  for  Technical  Education  (Die  Ausbildung  dcr  Modelltischler-  und 
Formerlehrlinge  nach  den  Lehrgiingen  des  Deutschen  sVusschuesee  fur  teoh- 
nisches  Schulwesen),  Chr.  Gilles.  Gieaserei-Zeitung,  vol.  20,  no  5,  Feb.  1 .  1923, 
pp.  51-57,  12  figs.  Fundamental  rules  for  training  of  apprentices;  curriculum 
for  school  and  workshop  for  each  of  year  of  training. 

AUTOMOBILE,  ENGINES 

Assembling.  Individual  Engine  Assembly  Method  Gets  (ire.-itir  Accuracy,  J. 
Edward  Scbipper.  Automotive  Industries,  vol  Is.  DO  14,  \pr  6,  1923,  pp. 
773-774,  3  figs.     One  man  builds  up  entire  Cadillac  powei  plai  fully 

inspected  sub-assemblies;  considered  worth  while,  in  spite  of  slightly  higher 
cost,  because  of  better  parts  interrelation, 

Cylinders.  Machining  a  Cylinder  Block  Casting.  Mach]  Lond  ,  vol.  21,  no.  548, 
Mar.  8,  1923,  pp.  705-709,  10  figs.     Methods  of  Riley.  Ltd  including 

bore-rolling  processes  and  machine  for 

Vale-Action   Analysis.     Increase  in  Cam    i  in  Inertia 

Forces,  Glenn  D.  Angle.  Automotive  Industries,  vol  48,  no  15,  Apr.  12.  1923, 
pp.  824-827,  13  figs.  Investigation  shows  possil  le  errors  in  use  of  straight-line 
motion  analyses  for  valves  operated  bj   rocker  arm  iny  Blight  modi- 

fication in  cam  contour  upon   valve  action   curve  im- 

portant conclusions  drawn. 

UJTOMOBIl  l     M  : 

Benzol  and  Alcool.     Benzol  and  Alcohol  as  Automobile  Fui  del  benzol 

y  del  alcohol  como  combustible  ei  tuto 

de  Ingenicros  de  Chile  —  Anales.  vol    22,  i  1922, 

pp.   480-501    and  6    figs       Automobile   fuels   u -•  ■  'heir 

analysis  and  calorific  value,  mixtures  of  bentol  and  all  ohol;  results 

bib'    teats;    tables    of    test    data   showing    !  ohol 

mixtures. 

AUTOMOBI1  i 

Accelerators,  MaNI  i  it  roM  OF.  Manufacturing  Methods  and  Machines  of  an 
Accelerator  Factory,  C    A    Handschin      Weal    M  no   3, 

Mar.  1923.  pp   99-iot,  ii  figs      Meohanical  equipment  and  i  i  to 

advantage  in   plant   of   Williams   Pro-  rp 

Creeper-Track  1  raeks  for   1 1 1 >• ! .    Speed     W.   ] 

60,  no    1482,  Mar    30,   1923,  p    531,  3  fig« 
30-hp.   Knight  engine,  capable  of  devi  Mtb 

Citrofln-Kegresse   l\|  K 

ger  Eord  which  has  l>.  ,.,  r  track   n  alao 

Motor  Transport,  vol  ;    ipr.  2,  1923,  pp  413  m..ifigs. 


74 


THE    ENGINEERING    JOURNAL 


June,  1923 


Painting  Ph a i  iic'i-  Painting  Practice  from  the  Chemist's  Viewpoint,  L.  Valentino 
Pulsifer  Soo  Automotive  EngfB — Jl.,  vol.  12,  no.  4,  Apr.  1923,  pp.  335- 
84  I .  J  Iik  I  >iseussion  of  resume  of  two  papers  published  in  full  in  same  journal, 
Jan.  1022  and  Jan.  1923,  respectivi  1% 

Steam  Tin-  Future  "f  Steam,  fCryle  w.  Williams.  Motor  Transport,  vol.  36,  no. 
944,  Apr.  2,  1923,  pp.  116-410.  Consideration  of  this  form  of  power  as  applied 
to  road  motor  vehicles  and  tractors.  Summary  of  paper  rend  before  Instn. 
Eng.  Inspection. 

AVIATION 
AlR-Powi  ><  PoLICT,  The  Development  of  Air  Power  Policy,  Arthur  R.  Blessing. 
Aerial  Age,  vol.  16,  no.  4,  Apr.  1923,  pp.  165-168  and  181,  4  figs.  Factors 
to  be  considered  in  formation  and  development  of  air-power  policy. 
Commercial.  Commercial  Aviation:  Some  Truths  on  the  Subject,  P.  D.  Johnson. 
Aerial  Age.  vol.  16,  no.  4,  Apr.  1923,  pp.  169-170.  2  figs.  Arguments  in  favour 
of  Civil  Aeronautics  Act  of  1923. 

Successful  Commercial  Aviation  Analyzed  Temple  N.  Joyce.  Aviation, 
vol.  14,  no.  16,  Apr  1 1 V ,  I923i  PP-  420-422.  Notes  on  pre-war  aviation;  war 
influences;  question  of  personnel;  post-war  flying. 

What  is  the  Matter  with  Commercial  Aviation?  William  Knight,  Aerial 
Age,  vol.  16,  no.  4,  Apr.  1923,  pp.  177-180  and  185.  Discusses  conditions 
in  the  United  States. 

AXLES 

Alloy-Steel.  New  Views  on  Selection  of  Material  for  Street-Car  Axles  (Neuere 
Gesichtspunkte  fur  die  AuswabJ  des  Werkstoffes  fur  Strassenbahnwagen- 
aehsen).  Kurt  Schmidt.  Verkehrstechnik,  vol.  40,  no.  11,  Mar.  16,  1923,  pp. 
81-84,  5  figs.  Results  of  experiments  carried  out  by  Krupp  on  carbon  nickel, 
manganese,  silicon  and  chromium-nickel  steels,  showing  difference  in  physical 
properties;  recommends  low  nickel-chromium  alloy  steel  for  high  elongation. 


B 


BALANCING 

Turbines.  Balancing  Machine  Utilized  in  the  Field  for  Quieklv  Correcting  Turbine 
Operation,  H.  D.  Fisher.  Power,  vol.  57,  no.  13,  Mar.  27,  1923,  pp.  480-481, 
4  figs.  Balancing  at  140  r.p.m.  on  flexible  mounting  produces  good  operation 
at  3600  r.p.m.;  balance  corrections  are  calculated  for  convenience  in  attaching 
weights. 

BEARINGS,  BALL 

Cages.  Cages  for  Ball  Bearings  (Die  Riifige  fur  Kugellager),  H.  Behr.  Elektrotech- 
nische  Zeit  ,  vol.  44,  no.  9,  Mar.  1,  1923,  pp.  196-197,  12  figs.  Calculation 
of  load  distribution  over  separate  balls  to  determine  stress  of  cages;  description 
and  investigation  of  best-known  cage  types. 

Load-Carrying  Capacity.  Load-Carrying  Capacity  of  Deep  Groove  Bearing. 
Can.  Machy.,  vol.  29,  no.  5,  Feb.  1,  1923,  pp.  40-43,  9  figs.  Experiments  con- 
ducted to  determine  relation  of  radial  and  thrust  stresses  on  single-row  non- 
filling  slot  type  of  bearing;  calculations  based  on  actual  working  tests. 

Manufacture.  Manufactuie  and  Regrinding  of  Ball  Bearings,  C.  A.  Handschin. 
West.  Machy.  World,  vol.  14,  no.  3,  Mar.  1923,  pp.  81-82  and  88,  12  figs. 
Methods  and  special  equipment  used  in  plant  of  Kelly  Ball  Bearing  Co.,  San 
Francisco. 

BEARINGS,  ROLLER 

Advantages.  Roller  Bearings  for  Track  Vehicles  (Rollenlager  fur  Gleisfahrzeuge), 
Albert.  Verkehrstechnik,  vol.  40,  nos.  9  and  10,  Mar.  2  and  9,  1923,  pp. 
65-67  and  75-77,  30  figs.  Advantages  of  roller  over  ball  bearings;  disk  bearings; 
enumerates  conditions  for  effective  roller-bearing  operations;  conical  and 
other  types  of  roller-bearings;  cages;  lubrication;  etc. 

Railway-Car.  Stafford  Roller  Bearings  for  Pedestal  Trucks.  Ry.  Age,  vol.  74, 
no.  17,  Mar.  31,  1923,  pp.  872-873,  2  figs.  Improvements  incorporated  in 
recent  design  of  bearings  for  trucks  of  Mich.  Central  baggage  car;  original  design 
was  described  in  Ry  Age,  daily  edition,  June  16,  1922. 

The  Stafford  Roller  Bearing  for  Railway  Cars.  Ry.  and  Locomotive 
Eng.,  vol.  36,  no.  4,  Apr.  1923,  pp.  102-104,  4  figs.  Description  of  its  design 
and  performance  on  cars  of  Mich.  Central  R.R. 

Spherical.  Advantages  of  the  Spherical  Type  Roller  Bearing,  H.  E.  Brunner. 
Ry.  Mech.  Engr.,  vol.  97,  no.  4,  Apr.  1923,  pp.  225-227,  4  figs.  New  design 
which  combines  self-alignment,  low  frictional  resistance  and  high  capacity. 

BELTING 

Efficiency.  Practical  Facts  About  Belting.  Paper,  vol.  31,  no.  19,  Feb.  28,  1923, 
pp.  10-11.  Comparative  operating  cost  of  leather  and  rubber  belting;  result 
of  tests  to  determine  relative  power  transmitted  under  given  tension;  advisa- 
bility of  investigating  more  than  first  cost. 

Power  Transmission  by.  Fundamentals  of  Transmission  of  Power  by  Belting. 
Louis  W.  Arny.  Iron  Age,  vol.  Ill,  no.  15,  Apr.  12,  1923,  pp.  1025-1026, 
2  figs.  Pulley  grip  and  elasticity  essential  to  efficiency  in  belt;  large  influence 
of  arc  of  contacts.  See  also  Belting,  vol.  22,  no.  2,  Feb.  1923,  pp.  19-20,  2 
figs. 

Power  Transmitting  Capacity  of  a  Belt,  R.  C.  Moore.  Paper,  vol.  31, 
no.  22,  Mar.  21 ,  1923,  pp.  12-13,  2  figs.  Tables  of  horsepower  rating  for  leather 
belting;  ideal  condition  and  correction  factors  for  differences;  determination 
of  arc  of  contact. 

Rubber.  Rubber  Belting  for  Mill  Use,  C.  M.  Howard.  Wood-Worker,  vol.  42,  no. 
1,  Mar.  1923,  pp.  65-66,  2  figs.  Recommendations  for  operation  and  care  of 
rubber   belts. 

Steel.  Performance  Tests  of  Steel  Belts  with  Compressed  Spruce  Pulleys,  Garth 
L.  Young  and  Guido  V.  D.  Marx.  Mech.  Engrs.,  vol.  45,  no.  4,  Apr.  1923, 
pp.  246-247,  2  figs.  Particulars  regarding  an  investigation  of  performance  of 
welded  and  continuous  steel  belts  running  on  compressed-spruce  pulleys 
not  specifically  faced. 

BEAMS 

Calculating  Method.  The  Deformation  Method  for  Calculation  of  Statically 
Indeterminate  System,  (Die  Deformationsmethodel,  A.  Ostenfeld.  Bau- 
ingenieur,  vol.  4.  nos.  2  and  :(,  .Ian  .'{1  and  Feb.  15,  1923,  pp.  31-39  and  69- 
72,  13  figs.  Calculating  method  according  to  which  deformation  coefficients 
are   chosen   as   unknown   quantity. 

Steel,  Gunite  Encasement  of.  Reinforcing  Value  of  Gunite  Encasing  for  Steel 
Beams.  Can.  Engr.,  vol.  44,  no.  13,  Mar  27,  1923,  pp.  361-302.  Results  of 
tests  carried  out;  flange  stress  reduced  57  per  cent;  deflection  reduced  88  per 
cent;  comparison  of  concrete  and  gunite. 

HI, AST-FURNACE  GAS 
Burners.     Burning  Blast  Furnace  Gas,  Grant  D.  Brndshaw.     Blast   Furnace  and 
Steel   I'lant,  vol.   11.  no.  4,   Apr.    1923,  pp.   250-252,  5  figs.     Classification  of 
burners;  details  of  numbers  of  test 


BLAST  FURNACES 

Cowi'i.K.  Aocelerated  Heating  oi  Cowpers  by  the  PS  S.  Proems  'Pfos<-r-Stracke- 
Stum)  |Le  chauffage  aeeelere  des  Cowpers  par  le  Proc/-de  1'  8  S  (Pfoeer-Strao- 
ke-Stumm)|,  P.  Lemoine  Revue  de  MctallurgM  .  vol  20,  no  2,  Feb  1923,  pp. 
87-94,  8  figs.     Advantages  and  savings  due  to  this  system. 

Scrap,  Use  or.  Obtaining  Large  Blast  Furnace  Production,  D  T  Croxton.  Iron 
Age,  vol  111,  no  13.  Mar  29,  1923.  pp  897-900,  2  h>s.  Operating  retords  of 
Trumbull-C  lifT's  furnace  with  reference  to  use  of  scrap  and  hard  ore  combined 
with  fast  driving.  See  also  Iron  Trade  Rev.,  vol.  72,  no.  14,  Apr.  6.  1923,  pp. 
1009-1013,  3  figs. 

Stack  REMODELING.  Martins  F'eiTy  Stack  Is  F^nlarged,  J.  D.  Knox.  Iron  Trade 
Rev.,  vol  72.  no.  15,  Apr.  12,  1923,  pp  1081-1084.  6  figs.  Describes  remodeling 
of  stack  of  wheeling  Steel  and  Iron  Co.,  Wheeling,  W.Va.;  production  is  aug- 
mented 75  tons  daily. 

BOILER  FEEDWA'Il.K 
Interior  Treatment.     Interior  Treatment  of  Boiler  Feed  Water,  A.  J.   Loppin. 
Power,  vol.  57,  no.  14,  Apr.  3,  1923,  pp.  520-522.     Where  interior  treatment  is 
allowable,  principles  of  exterior  and  interior  treatment. 

BOILER  FIRING 
Wood  Refuse.  Power  from  Wood  Refuse  at  an  Aeroplane  Factor)'.  Practical  Engr., 
vol.  67,  no.  1881.  Mar.  15.  1923.  pp.  146-147,  5  figs.  Data  on  power  plant 
and  equipment  of  Bristol  &  Colonial  Aeroplanes  Co.'s  works  at  Filton,  near 
Bristol,  Eng.,  where  nothing  but  wood  refuse  of  factory  is  used  as  fuel  for  driving 
machinery. 

BOILER  FURNACES 

Draft  Regulation.  Automatic  Regulation  of  Furnace  Draught.  Times  Trade 
and  Eng.  Supp.,  vol.  12,  no.  245,  Mar.  17,  1923,  p.  19,  1  fig.  Apparatus  desi- 
gned by  H.  Liese,  Hamburg,  to  effect  automatic  regulation  of  draft  with  hand 
stoking. 

Losses.  Combustion  of  Coal  in  Boiler  Furnaces,  M'Kean  MafEtt.  Am.  Water 
Works  Assn.  —  Jl.,  vol.  10,  no.  2,  Mar.  1923,  pp.  230-235.  Deals  with  fur- 
nace losses  that  are  preventable. 

Maintenance.  Boiler  Furnace  Maintenance,  W.  H.  Gaylord,  Jr.  Combustion, 
vol.  8,  no.  3,  Mar.  1923,  pp.  166-108,  7  figs.  Economies  effected  through 
use  of  old  firebrick  for  repairing  and  reconstructing  furnace  walls  and  arches. 

BOILER  OPERATION- 
ECONOMICAL.     Determining  Boiler  Operating  Factors,  D.  C.  Hess.     Steam,  vol.  31, 
no.  3,  Mar.  1923,  pp.  65-69,  8  figs.     Factors  in  economical  operation  of  boiler 
plants  equipped  with  underfeed  stokers:  determining  combined  efficiency.     See 
also  Black  Diamond,  vol.  70,  no.  11,  Mar.  17,  1923,  pp.  296-297,  8  figs. 
Efficiency.     Determination  of  Boiler  Operating  Factors,  D.  C.  Hess.     Ry.  Mech. 
Engi.,  vol.  97,  nos.  3  and  4,  Mar.  and  Apr.  1923,  pp.   177-179  and  239-241. 
8   figs.     Methods   of  checking  boiler-room  efficiency.     Calculating  combined 
efficiency  of  boiler,  furnace  and  grate. 
Factors.     Determining  Boiler  Operating  Factors,  D.  C.  Hess.     Power  House,  vol. 
16,  no.  3,  Feb.  5,  1923,  pp.  21-24,  8  figs.     Methods  used  to  determine  essential 
factors  for  economical  operation  of  boiler  rooms:  results  of  tests;  method  of  cal- 
culating combined  efficiency  of  boiler. 

BOILER  PLANTS 
Air  Heaters  for.     Air  Heating  for  Boiler  and  Industrial  Plants.     Power  Engr., 
vol.  18,  no.  203,  Feb.  1923,  pp.  45-48,  5  figs.     Use  of  air  heaters  in  place  ofor 
in  addition  to  feedwater  heaters;  arguments  in  their  favour  as  developed  by 

S.    Utting. 

BOILER  TUBES 
Replacing.     Fixing  Boiler  Tubes    (Die   Befestigung   der   Siederohre).     Praktische 
Maschinen-Konstrukteur,  vol.  56,  no.  1,  Jan.  5,  1923,  pp.  1-2,  3  figs.     Describes 
new  machine  for  replacing  boiler  tubes,  made  by  Hanover  Machine  Co. 

BOILERS 
A.S.M.E.  Code.     Work  of  A.S.M.E.  Boiler  Code  Committee.     Mech.  Eng  ,  vol.  45, 

no.  4,  Apr.  1923,  pp.  261-263  and  273,  1  fig.     Modifications  of  revisions;  new 

revision,    1923. 
Electrically  Heated.     Electric  Boilers  (Les  Chaudieres  electriquesl,  M.  Bergeon. 

Houille  Blanche,  vol.  22,  no.  73-74,  Jan.-Feb.,  1923,  pp.  20-23.     Resistance, 

induction,  and  electrode  boilers  for  high  tension,  and  advantages  of  third  type; 

comparison  with  coal-fired  boilers;  uses 
Settings.     Boiler  Settings  for  Economical  Steaming,   Zuce  Kogan.     Power  Plant 

Eng  ,  vol.  27,  no.  7,  Apr.  1.  1923,  pp.  361-305.  16  figs.     Theories  of  design. 
Waste-Heat.     Waste-Heat  Boiler.     Practical  Engr..  vol.  67,  no.  1SS2,  Mar.  22.  1923, 

p.  159,  1  fig.  on  supp  plate.     Describes  Krike  fire-tube  boiler,  made  by  Spencer- 

Bonecourt,  Ltd.,  Hitchin,  Eng.;  outstanding  characteristics  are  great  length 

of  tubes  as  compared  with  their  diameter,  and  high  velocity  of  gases  through 

them. 

BOILERS,  WATER-TUBE 

Care  and  Operation.  Care  and  Operation  of  Water  Tube  Boilers.  Can.  Shipg. 
&  Mar.  Eng.  News,  vol.  13,  no.  3,  Mar.  1923,  pp.  8-9.  Precaution  and  care 
necessary  from  safety  and  economical  standpoint  both  while  operating  and 
overhauling,  also  means  of  increasing  boiler  efficiency. 

The  General  Management  and  Working  of  Water-Tube  Boilers  in  Mer- 
chant Ships.  Mar.  Engr.  and  Naval  Architect,  vol.  40,  nos.  545  and  546,  Feb. 
and  Mar.  1923,  pp.  73-74  and  112-113.  Need  for  careful  firing:  advantages 
of  water-tube  boilers;  tubes;  feedwater  and  feeding;  addition  of  lime;  care  of 
boilers  after  use;  examination. 

Faults  in  Constriction.  Faults  in  Construction  of  Water-Tube  Boilers  (Kona- 
truktionsmangel  bei  Wasserrohrkesseln  ?\  R.  Schirmer  W&rme,  vol.  46, 
no.  2,  Jan.  12,  1923,  pp.  15-18,  14  figs.  Discusses  unequal  heat  transmission 
as  a  cause  of  damage  to  boilers;  examples  of  vertical  tube  boilers;  complete 
water    circulation. 

Oil-Burning.  Yarrow  Water-Tube  Boiler  with  Kermode  System  of  Oil-Firing. 
Engineering,  vol  115.  no  29NS,  Apr  0,  1923.  pp.  430-431.  1  fig.  Boiler  has  2000 
sq.  ft.  of  heating  surface  and  working  pressure  of  200  lb.  per  sq  in.;  fitted  to 
fire  and  salvage  boat;  burners  are  of  pressure-atomizing  type. 

Vertical,  the  Humboldt  Vertical  Tube  Hoiler  (Der  Humboldt-Steilrohrkessel), 
\\  Alberts  Warme,  vol.  46.  no.  7,  Feb.  16,  1923.  pp.  69-71,  3  figs.  Advanta- 
ges of  vertical  tube  boilers;  evaporation   test  of  Humboldt  plant. 

BRAKES 
Power.     The   Development   and   Importance   of    Power   Rrakcs  in   Transportation, 
W.  E.  Symons.     Ry.  &  Locomotive  Eng  ,  vol    36,  no.  4.  Apr.  1923.  pp.  129- 
131.     Review  <>f  experience  in   United  States  and  present  situation  in  India; 
value  hi  brakes  in  controlling  factors  of  transportation. 
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BRIDGES,  CONCRETE 

Arch.  New  Bridge  at  Muskham  on  the  Great  North  Road.  Engineer,  vol.  135, 
no.  3508,  Mar.  23,  1923,  pp.  313-314,  8  figs,  partly  on  p.  316.  Bridge  over  Trent 
River  consists  of  two  arch  spans  and  two  short  girder  flood  openings,  one  at 
either  end. 

Erection  Over  Old  Bridge.  Building  a  New  Concrete  Bridge  Over  an  Old  One. 
Eng.  News-Rec,  vol.  90,  no.  15,  Apr.  12,  1923,  pp.  654-656,  5  figs.  Piers 
for  Adams  St.  structure  over  Miami  River  at  Troy  strengthened  for  heavier 
loads;  three  new  arches  added. 

BRIDGES,  HIGHWAY 

Concrete.  Combination  Pre-Cast  and  In  Situ  Reinforced  Concrete  Bridge.  Con- 
crete and  Constrn.  Eng.,  vol.  18,  no.  3,  Mar.  1923,  pp.  169-175,  6  figs.  Des- 
cribes reconstruction  of  Wellesley   Road  bridge  over,  Gunnersbury. 

Lengthening.  Lengthening  Bridge  After  Caving  of  Bank  in  Flood,  B.  H.  Faber. 
Eng.  News-Rec,  vol.  90,  no.  16,  Apr.  19,  1923,  p.  703,  4  figs.  Washout  caused 
200-ft.  gap  where  100-ft.  span  had  been;  replaced  by  one  200-ft.  and  one  60-ft. 
span. 

BRIDGES,  LIFT 

Rolling.  The  Inchinnan  Bridge  at  Renfrew.  Engineer,  vol.  135,  no.  3509,  Mar. 
30,  1923,  pp.  338-340,  14  figs,  partly  on  p.  342.  New  rolling  lift  bridge  span- 
ning Cart  River  comprises  one  opening  span  and  one  abutment  at  each  end, 
along  with  machinery  houses;  operating  machinery. 

BUILDING  CONSTRUCTION 

Hollow-Concrete-Brick.  Building  With  Pax  Bricks  (Die  Bedeutung  der  Paxstein- 
Bauweise),  P.  Peters.  Deutsche  Bauzeitung,  vol.  57,  no.  10,  Feb.  3,  1923,  pp. 
49-50.  Describes  method  of  construction  with  hollow  concrete  brick  and  leu- 
kolith,  a  new  mortar. 

Underpinning.  Using  Divers  and  Compressed  Air  in  Underpinning.  Eng.  News- 
Rec,  vol.  90,  no.  14,  Apr.  5,  1923,  pp.  629-630,  3  figs.  Unusual  means  employed 
to  underpin  brick  party  wall,  10  stories  high,  during  Boston  bank-building 
construction. 

BUILDINGS 

Live  Loads.  Allowable  Live  Loads  in  Buildings.  Am.  Mach.,  vol.  58,  no.  12, 
Mar.  22,  1923,  pp  447-448.  Abstract  from  report  of  study  made  at  Equitable 
building,   New  York   City. 

Steel-Frame.  The  Design  of  Steel-Frame  Buildings,  Ewart  S.  Andrews.  Con- 
crete and  Constr.  Eng.,  vol.  18,  no.  3,  Mar.  1923,  pp.  140-145,  3  figs.  Dis- 
cussion with  particular  reference  to  Joint  Conference  Report. 


CABLES,  ELECTRIC 

Current  Capacity.  Current  Capacity  of  Wires  and  Cables,  George  E.  Luke. 
Elec  Jl.,  vol.  20,  no.  4,  Apr.  1923,  pp.  127-130.  8  figs.  Factors  by  which  size 
of  wire  or  cable  used  in  transmission  of  electric  power  may  be  determined;  conti- 
nuous and  short-time  rating  of  bare  and  insulated  wire  and  cables. 

High-Tension.  American  Investigations  of  High-Tension  Cables  (Amerikanische 
Untersurhungen  fiber  Hoekspannungskabcl),  Richard  Hiecke.  Elektrotech- 
nik  u.  Maschinenbau.  vol.  41,  no.  8,  Feb.  25,  1923,  pp.  131-135,  3  figs.  Cable 
construction,  insulation,  loads,  temperatures  and  testing. 

CALORIMETERS 

Electric  Heating.  Note  on  the  Electric  Heating  of  Calorimeters,  Walter  P. 
White.  Wash.  Acad,  of  Sci.  —  .11.,  vol.  43,  no.  2,  Jan.  19,  1923,  pp.  17-28, 
1  fig.  Deals  with  features  of  electric  standardization  which  need  attention 
in  working  to  30  per  million;  conduct  of  determination,  and  error  from  heat 
produced  in  leads. 

CAMSHAFTS 

Generating  Machine.  A  Novel  Camshaft  Generating  Machine.  Eng.  Production, 
vol  6,  no.  127,  Apr.  1923.  pp.  235-236,  2  figs.  Hotchkiss-Taylor  camshaft 
shaping  machine  developed  for  cutting  cams  on  shafts  made  from  bar  or  drop 
forgings. 

CAR  DUMPERS 

Car-Di-mping  Machine.  Philadelphia  and  Reading  Car  Dumping  Machine.  Ry. 
.11  ,  vol  20,  no.  3.  Mar.  1923,  pp.  23-24,  1  fig.  120-ton  machine  to  be  erected 
at  Port  Richmond  terminal;  plant  will  consist  of  900-ft.  pier,  with  car-dumping 
machine,  power  plant,  thawing  plant,  car  haulage,  mechanical  trimming  and 
boat  haulage,  and  machines  designed  to  deliver  direct  from  cars  to  vessels. 

Rotary.  The  Field  for  the  Rotary  Car  Dumper,  Sheldeii  Smillie.  Coal  Industry, 
vol.  6.  no.  4,  Apr.  1923.  pp.  200-212,  7  figs  Rotary  car  dumper  permits  use 
of  solid-end  car.  with  its  greater  strength,  increased  capacity  and  less  leakage 
on  haulage  ways;  especially  adapted  for  dumping  trip  of  cars  in  bin. 

CAR  WHEELS 
Oiiit.eh-Iron.      An  Investigation  of  the  Properties  of  Chilled  Iron  Car  Wheels,  J.  M. 
Snodgrass  and  F.  II.  Culdncr.     University  of  III.  Bui  .  vol.  20,  no.  3,  Apr.  16, 
192.  periment  Station,  bul    no    135,  97  pp.,  62  figs.     Strains  due  to 

brake  application,  coefficient  of  friction  and  brake-shoe  wear. 
BlMOYAL  Methods  and  Equipment  for  Removing  Wheels,  C.  W.  Squier.  Elec 
Ry  .11  ,  vol  fil.  no  n,  Mar  17.  1923,  pp.  447-452.  15  figs.  Study,  covering 
.ops  of  various  methods  employed  in  pressing  off  wheels  to  bring  out  func- 
tion of  holes  in  gear  blank,  looking  toward  standardization  of  number,  size  and 
location  of  these  holes 

CAPS 

Articulated    Carriages,    Bengal-Nagpur    Railway.     Ry     Gas.,    vol. 
no    12.  Mar   23.  1923.  pp    i^  ivi,   i  figs     Cars  on  articulated  system 

gned  and  constructed  bj    I  ceil  for  service  in   India. 


CAM    I  ft]  I'.HT 

[  te  Freight  Cars  (Die  EisenbahngQterwagen  av 

Beton   'i     I  22,   no    •">.    Mai 

Details  of  24  (nil  ■■■  •  lied  85,814  km  .  it  [a 

proposed  fo  run  ■  iperimi  Dtal  tram  for  furthei   I 

CASE  II  \i:in  NINO 
Cariu  pm-.o  Materials      Selection,  Test  and  1    e  of  <  g  Material 

.  vol    29,  no    in    Mar    8,  1923,  pp    18  it      Recommended  pi 
Arn   Gear  Manufacturers'   tasn     difl 
bon  absornt ion.  high  carbon  conti  ni   foi 
Maroons      Method    of  Caw   Hardening  Wnorld.vol    h    do   3,  Mai 

192  17,  I  Bg      Method  of  producing  case  hardening  material  of 

raial  form  consists  of  mixing  coking  coal  or  other  strong  coking  materials. 
with  appropriate  amounts  of  chemical  onergisers,  heating  this  mixture  and  crush- 
ing and  screening  resulting  mass  of  compound  coke, 


Roller  Bearings.  Casehardening  Plant,  Timken  Roller  Bearing  Co.,  E.  W.  Ehn. 
Chem.  and  Met.  Eng.,  vol.  28,  no.  13,  Mar.  28,  1923,  pp.  578-587,  11  figs. 
Over  2,000,000  roller-bearing  parts  are  hardened  daily;  special  furnaces  and 
quenching  machines;  slow,  mild  carburizer  used  exclusively. 

CAST  IRON 

Chemical  Constituents.  Notes  on  Grey  Cast  Iron,  A.  E.  MacRae  Smith.  Foun- 
dry Trade  Jl.,  vol.  27,  no.  346,  Apr.  5,  1923,  pp.  270-272.  Indication  of  in- 
fluence of  chemical  constituents  of  cast  iron  with  view  to  clearer  understanding 
of  grading  of  pig  iron  and  mixing  of  irons  by  analysis. 

Dissolved  Cases,  Influence  of.  The  Influence  of  Dissolved  or  Occluded  Gases  in 
Cast-iron.  Foundry  Trade  Jl.,  vol.  27,  no.  343,  Mar.  15,  1923,  pp.  209-211. 
Summary  of  existing  knowledge  on  influence  of  dissolved  gases.  Gases  present 
in  cast  iron;  influence  of  dissolved  gases  on  properties  and  soundness;  oxygen 
in  cast  iron;  influence  of  hydrogen  and  nitrogen. 

Physics  of.  Physics  of  Cast  Iron,  E.  Adamson.  Foundry  Trade  Jl.,  vol.  27,  no. 
340,  Mar.  29,  1923,  pp.  257-260,  4  figs.  Author  seeks  to  elucidate  dominating 
influence  of  condition  of  carbon  on  molecular  physics  of  cast  iron.  See  also 
criticism  of  above  article  by  J.  E.  Hurst,  pp.  261-262,  1  fig. 

Properties.  Wear  and  Anti-Friction  Qualities  of  Cast  Iron,  J.  E.  Hutst.  Can. 
Foundryman,  vol.  14,  no.  2,  Feb.  1923,  pp.  20-21  and  29.  Acknowledged  to  be 
best  material  from  point  of  view  of  wearing  and  general  running  properties. 

CASTING 
Centrifugal.  Centrifugal  Casting  —  The  Harbinger  of  a  New  Era  in  the  Steel  In- 
dustry, Leon  Cammen.  Raw  Material,  vol.  6,  no.  4,  Apr.  1923,  pp.  138-143. 
Its  effect  upon  present  production  methods  in  steel  industry;  wastefulness  of 
ingot  as  intermediate  steel  product;  patent  situation  of  centrifugal  casting; 
applications  outside  of  steel  industry. 

CEMENT 

Alumina.  Also  Cement,  Henry  S.  Spackman.  Concrete  (Cement  Mill  Section), 
vol.  22,  no.  3,  Mar.  1923,  pp.  113-114.  Chemical  composition  and  physical 
qualities  of  alumina  cement  which  has  been  used  in  Europe  since  10  years  under 
name  of  ciment  fondu,  ciment  electrique,  etc.;  methods  and  cost  of  manufacture. 
Bibliography. 

CEMENT  MANUFACTURE 

Quality  Control.  Quality  Control  in  the  Manufacture  of  Cement,  G.  E.  Warren. 
Management  Eng.,  vol.  4,  no.  4,  Apr.  1923,  pp.  265-266,  3  figs.  High  standards 
maintained  by  constant  testing. 

CENTRAL  STATIONS 

Comines,  France.  The  Central  Electric  Generating  Station  at  Comines.  Engineer, 
vol.  135,  nos.  3506  and  3507,  Mai.  9  and  10,  1923.  pp.  249-251  and  277:279,  18 
figs,  partly  on  p.  262.  Details  of  new  station  with  three  generating  units  each 
of  25,000-kw.,  capacity;  boiler  house  and  coal-handling  arrangements;  auxiliary 
plant;  water  supply  and  steam  pipes;  transformer  house;  transmission  lines; 
pumping  plant;  distribution  and  substations. 

Economy.  Power  Production  in  Relation  to  Ultimate  Values,  A.  Hugh  Seabrook. 
Elec.  Ry.  &  Tramway  Jl.,  vol.  48,  no.  1174,  Mar.  9,  1923,  pp.  102-104.  Factors 
in  power-station  economy ;  states  that  cost  of  power  production  is  only  one  factor 
and  that  all  circumstances  should  be  taken  into  account.  From  address  before 
Bradford  Eng.   Soc. 

Output,  1922.  Eight  Systems  with  Output  of  1,000,000,000  Kw.  in  1922.  Elec. 
World,  vol.  SI,  no.  14,  Apr.  7.  1923,  pp.  802-805.  Survey  indicates  that  in 
1922,  92  companies  of  United  States  and  Canada  reported  individual  outputs 
exceeding  100,000,000  kw-hr.  Data  on  output  and  peak  load  of  largest  gene- 
rating and  distributing  systems  in  United  States  and  Canada. 

Waste-Steam  Utilization.  Experience  in  Steam  Power  Works  (Erfahrungen  mit 
Heizkraftwerken  mit  Fernvcrsorgung),  K.  Heilmann.  Warme,  vol.  46,  no. 
8,  Feb.  23,  1923,  pp.  85-86.  Discusses  rases  of  connecting  central  stations 
to  hospitals,  baths,  factories,  etc.,  to  utilize  surplus  and  waste  heat  and  power. 

Wind-Driven.  Proposals  for  DC.  Central  Station  Driven  by  Wind  Power  (Vors- 
chlfige  zu  einer  durch  Windkraft  betriebenen,  selbstandigen  Gleichstrom- 
zentrale),  R.  Besselmann.  Elektrische  Kraftbetriebe  u.  Batmen,  voi.  20,  no. 
23,  Dec.  10,  1922,  pp.  261-263,  2  figs.  Describes  new  regulating  arrangement 
for  which  successful  opeiation  is  claimed. 

CITY  PLANNING 
Parks  and  Zone.     City  Planning.      \m    Soc    Civ.  Engrs.  —  Proc,  vol.  49,  no.  4, 
Apr   1923,  pp.  702-728,  1  fig.     Contains  following  articles:  Parks  and  Parkways, 
Linn  White:  Zoning  —  Its  progress  and  Application,  Morris  Knowles.     Sec  also 
(discussion)  pp.  753-770. 

CLUTCHES 

Friction.     Friction   Clutch   for  Oil-Engine    Power  Transmission      Motorship,  vol. 

8,  no  fi.  Mar   1923,  pp   198-200,  7  figs.     Details  of  Frauenfelder  flexible  clutch 

as  used  on  U.S.  Bubmai 

COAL 
Bituminous.     The  Four  Ingredients  of  Banded  Bituminous  Coal.     Fuel  in  Sri,  and 

Practice,  vol.  2,  no  2.  Mar.  1923,  pp.  37-11.  l  fig     Conditions  of  occurrence 

and    manner   of   separation    of    four   ingredients,    with    particular  reference   to 

Bamstead  coal:  fusain,  dura  in.  clarais  and  vitrain,  their  differing  response  to 
action  of  nitric  acid,  and  different  e  in  microscopic  appearand  ol  ti  s nines  after 
treatment 

Caking-I'ow  i  ii  Ci  mis  The  Caking-Power  of  Coals,  A  Fuel  in  Sci  and  Practice, 
vol.  2.  nos.  2  and  3.  Mar  ami  \pr  1923,  pp.  42-45  and  61-65,  2  figs.  Mar  : 
The  Determination  of  the  Caking  Power  oi  Coal,  by  Thomas  ( ;ra> .  describing 
modification  of  Campredon  sand  tesl  by  authoi  Apr  ["he  Caking  Power 
Curves  of  Coals,  by  A  Badarauand  l  \  rideswell,  giving  preliminary  account 
of  researches  which,  i<  is  claimed,  have  given  results  ,.f  exceptional  inter 

CoMnr  srniii  m  II  a  Combustibility  of  Coal  (1  eber  die  Verbrennhchkeit  del  Kohle), 
\    Korevaar  Stahl  u    Eisen,  vol    I3.no    l.:.  Mai    29,  1923,  pp 
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COA1    HANDLING 

Pneumati.    Pi  i\t     Coal  Handling  l>y  Suction  lit  the  Brimidown  Power  Station 

North  Metropoli  Power  Supply  C pans       Iron  and  Coal 

i    I06,no  2873   Mar.  23,  1923,  pp   126-427,  6  figs      Newpneu- 
planl   performs   three  distinct    handling  operations  by  means  of  one 
receiver  and  vaouum  pump 

COAL  MINDS 
Electhitai.  K(jnrai\r     Electrical   Developments  al   St.  John's  Collieries,   Nor- 
manton,  Joseph  Gill.     Iron  and  Coal  Trades  Rev.,  vol    106,  no    2s70,  Mar. 
2,  1923,  pp.  314-315,  I   fit-      History  of  development  and  detaila  of  present 
equipment.     Paper  read  before  Nat.  Assn.  Colliery  Guardians. 

COAL  STORAGE 
Methods.     Storage  of  Bituminous  Coal,  Andreas  Alien      Black  Diamond,  vol.  70, 
no.  11,  Mar.  17.  1923,  pp.  288-289  and  :ilO.  3  Bgs.     Advantages  and  disadvan- 
of  coal  storage;  various  kinds  of  storage  plants  and  operating  characteris- 
tics of  each. 

COLD  STORAGE 

Plants.  The  Swift  Slaughter  House-  and  Cold  Storage  Plant  at  La  Plata  (Une  visita 
al  Frigormc,  Swift  de  La  Plata),  C.  Dedlow  Ingenicria,  vol.  27,  no.  2,  Feb. 
1923,  pp.  74-82.  Ill  t'iL'  -  Describes  layout,  buildings,  and  equipment  for  dealing 
with  up  to  10,000  animals  per  day. 

Warehouse.  A  New  and  Modern  Cold  Storage  Warehouse.  Ice  and  Refrigeration, 
vol.  64,  no.  3,  Mar.  1923,  pp.  191-196,  S  figs  New  plant  of  Kansas  City  Cold 
Storage  and  Warehouse  Co.;  ice-making  equipment;  room  piping;  elevator 
equipment;  refrigerating  machinery;  insulating  doors  and  ice  chutes. 

CONCRETE 

Variables  Affecting  Strength.  Variables  in  Concrete  from  the  Construction 
Standpoint,  Walter  P.  Bloecher.  Eng  World,  vol.  22,  no.  3,  Mar.  1923,  pp. 
170-174,  4  figs.  Includes  tables  showing  principal  variable  conditions  affecting 
strength  of  concrete  and  normal  maximum  range  of  their  influence,  secondary 
and  intangible  variables  affecting  strength,  and  comparison  of  uniformity  of 
tests  results  obtained  in  practice. 

CONCRETE  CONSTRUCTION 
Railway  Street  Crossings.  Concrete  Structures  for  D,  L.  &  W.  R.  R.  New  Grade 
Crossings,  M.  Hirschthal.  Eng.  News-Rec,  vol.  90,  no.  12,  Mar.  22,  1923, 
pp.  536-538,  5  figs.  Different  standard  street  crossings  and  elevated-station 
structures  used  in  East  Orange  grade  elevation;  old  masonry  arch  elevated  by 
concrete   superstructure. 

CONCRETE  MIXERS 
Types  and  Use.  Concrete  Mixers  and  Mixing,  F.  S.  Besson.  Pub.  Works,  vol.  54, 
nos.  2  and  3,  Feb.  and  Mar.  1923.  pp.  46^8  and  90-91,  5  figs.  Treatise  on  mix- 
ers, their  classification,  power,  traction,  distribution  system,  and  method  of  use; 
capacity  and  rating  and  actual  output;  selecting  size  suitable  for  given  mix  and 
job. 

CONCRETE  CONSTRUCTION,  REINFORCED 
Exterior  Surface  Treating.     How  Should  Exterior  Surfaces  Be  Treated?  Con- 
tract Rec  and  Eng.  Rev.,  vol.  37,  no.  13,  Mar.  28,  1923,  pp.  1923,  pp.  308-311. 
Specification  of  Am.  Concrete  Inst,  for  treating  exterior  surfaces  of  industrial 
reinforced-concrete  buildings;  gives  practical  ideas  for  finishing  walls. 

CONCRETE,  REINFORCED 
Shrinkage    and   Temperature   Changes.     Shrinkage   and   Temperature   Changes 
In  Reinforced  Concrete,  E.  H.  Harder.     Eng.  News-Rec,  vol.  90.  no.  15,  Apr. 
12,  1923,  pp.  661-664,  8  figs.     Preliminary  study  based  on  strain-gage  observa- 
tions made  on  reinforced-concrete  bridge  at  Fairmont,  W.Va. 

CONDENSERS,  STEAM 
Tubes.     Condenser  Tubes  —  Their  Manufacture  and  Specification.     Raw  Material, 
vol.  6,  no.  3,  Mar.  1923,  pp.  97-103,  13  figs.     Practice  of  Chase  Metal  Works, 
Waterbury,    Conn.     Manufacturing    processes;    causes    of  failures;  corrosion; 
control  of  final  grain  size;  use  and  care  of  tubes. 

CONNECTING  RODS 
Duralumin.     Machining  Duralumin  Conneeting-Rods,  Fred  H.  Colvin.     Am.  Mach. 
vol.  58,  no.  9,  Mar.  1,  1923,  pp.  321-323,  7  figs.     Coining  to  size  for  grinding; 
drilling,  reaming  and  broaching  operations:  inserting  and  swaging  babbitt  bear- 
ings; boring  large  ends  for  selective  assembly. 

CONVERTERS 
Rotary.     Starting  Rotary  Converters.     Practical  Engr.,  vol.  67,  no.  1881,  Mar.  15, 
1923,  pp.  143-144,  2  figs.     Describes  several  methods. 

CONVEYORS 

Belt.  Half-Mile  Conveyor  System  for  Transporting  "Hoe"  fuel,  YV  A  Scott. 
Belting,  vol.  22,  no.  2,  Feb.  1923,  pp.  21-24.  .'i  tips  Methods  and  equipment 
employed  in  delivering  hog  fuelt  o  boilers  at  Camus,  Wash,  plant  of  Crown  Willa- 
mette Paper  Co.,  involving  operation  of  barges,  a  clam-shell  2-yd.  bucket  and 
2135  ft.  of  conveyois. 

Cable.  New  Auxiliary  for  Conveying  in  Mountainous  Mining  Districts  (Neuzeit- 
liche  Hilfsmittel  sum  MateriaTtransport  bei  Tiefbauten  im  Hochgebirge), 
Friedrich  Riedig.  Fordertechnik  u.  Frachtverkehr,  vol  17,  no  3,  Feb  2,1923, 
pp.  30-32,  (i  figs  Deals  with  cableways,  cable  cranes,  conveying  by  cars  on 
tracks  controlled  by  cables,  inclined  elevators,  etc. 

COOLING  LIQUIDS 

Spray  Coolers.     Heat  Exchange  in  Spray  Coolers  (Der  W&rmeaustausch  am  Be- 

rieselungskuhler);  Wilhelm  Nusselt,     Zeit.  des  Veretnes  deutscher  Ingcnieure, 

vol.  67,  no.  9,  Mar.  3,  1923,  pp.  203-210,  6  figs.     Heat-transmission  coefficient 

of  spray  cooler  for  heat  exchange  between  cooling  surface  and  spraying  liquid 

COOLING  TOWERS 

Design.     Cooling  Towers,  Edwin  Burhorn.     Refrig.  Eng.,  vol    9,  no.  0,  Mar.  1923, 

pp    275-27G  and  2*0       Suggests  important   factors  in  successful  design. 

COPPER 

Hardness.  The  Hardness  of  Annealed  Cuppi  r.  \  I.  Norburj  \m  Inst,  of  Metals 
advance  paper,  no.  15,  for  meeting  Mar  7-8,  1923,  16  pp.,  8  figs.  Research 
to  obtain  more  definite  expression  of  Brinnell  hardness  of  copper. 


COPPER   ALLOYS 

Copper-Aluminum-Nickel  The  Ternary  System  Copper-Aluminum-Nickel.  Char- 
lea  It.  Austin  and  A.  J.  Murphy  Inst,  of  Metals  ad\:  no.  2.  for 
meeting  Mar  7-8,  1923,  41  pp  ,  40  figs.  Cooling  curves  were  taken  on  250  alloys 
covering  whole  ternary  diagram,  determination  being  most  numerous  in  area 
0  to  20  per  cent  aluminum  and  0  to  20  per  cent  nickel;  from  data  obtained 
liquidus  surface  for  complete  system  has  been  established. 

Copper-Tin-  The  Density  and  the  Hardness  of  the  Cast  Alloys  of  Copper  with  Tin, 
Harold  Heape  Inst,  of  Metals  advance  paper,  no.  13,  for  meeting  Mar.  7-8, 
1923,  19  pp.,  5  lis/s.  Author  concludes  that:  algebraic  sum  of  changes  in  volume, 
occurring  on  alloying  and  during  subsequent  solidification,  is  in  every  case 
negative,  that  is,  results  in  contraction;  it  is  not  possible  to  determine  exact 
relationship  of  density  and  hardness  by  means  of  determinations  made  on  cast 
alloys,  it  is  difficult  to  obtain  sound  castings  with  copper-rich  alloys.  See  also 
(abstract)  in  Metal  Industry,  vol.  22,  no.  10,  Mar.  9,  1923,  pp.  227-230,  5  figs. 

COST  ACCOUNTING 
Cold-Storage  Plant.     Operating  and  Financial  Reports  for  Cold  Stores,  B.  T. 
Aitken.     Brit.  Cold  Storage  and  Ice  Assn. — Proc,  vol.  19,  no.  1,  1922-23,  pp. 
45-58  and  (discussion)  59-69.     Describes  system  adopted  by  author,  dealing 
with   subject   under  following   heads:   (1)    stores  department:    (2)   engineer's 
department;  (3)  office  department;  (4)  reports;  (5)  analysis  of  leports. 
Estimating.     How  to  Get  Reliable  Cost  Estimates,  Thomas  W.  Howard.     Factory, 
vol.  30,  no.  4,  Apr.   1923,  pp.  410-112,  440,  442  and  444,   1  fig.     Describee 
method  employed  in  author's  plant 
Factory.     Quantity  Production  and  Its  Effect  on  Cost,  H.  E.  King.     Management 
Eng  ,  vol.  4,  no.  4,  Apr.  1923,  pp.  269-271,  3  figs.     Points  out  that  standard 
methods  should  be  based  on  labour-cost  analysis. 

Seven  Propositions  for  the  Organization  of  a  Practical  Factory-Accounting 
System  (Sieben  Thesen  zur  Einfiihrung  einer  naturlichen  Abrechnungspraxia 
in  Fabrikbetreiben),  Ernest  Just.  Werkstattstechnik,  vol  17,  no.  5,  Mar.  1, 
1923,  pp.  130-134.  Theses  presented  before  Research  Boc.  for  Sci.  Manage- 
ment, and  explanation  and  discussion  of  these  theses  by  J  1  Sch&r,  Georg  Scbie- 
singer  and  A.  Wallichs. 

COST  ACCOUNTING 
Road  Construction.     Road  Accounting  and  Cost  Keeping,  E.  L.   Miles.     Con- 
tract Rec,  vol.  37,  no.  10.  Mar   7,  1923.  pp.  222-21'-  -stem  developed 
by  County  of  Victoria,  Ont.,  records  essential  information  and  provides  ana- 
lysis of  all  operations  with  very  little  clerical  assistance 
Standard  Costs.     Standard  Costs,  Arthur  Lazaius.     Jl.  of  Accountancy,  vol.  35, 
no.   4,   Apr.    1923,   pp.   247-252.     Author   claims   that    standard   costs,   when 
based  upon  necessary  elemental  data,  provide  excellent  cost  short-cuts,  but  are 
not  designed  to  do  work  of  planning,  engineering  or  production  departments. 
Standardization.     Standardization  in  Cost  Accountancy,  H    G.  Jenkins.     Indus. 
Management  (Lond.),  vol.  9,  no.  6.  Mai    22,  1923.  pp.  177-178.     Advantages 
and  difficulties;  cost  figures  and  trade  depression:  fundamental  principle;  prin- 
ciples formulated      Paper  read  before  Instn                       I  Works  Accountants. 
See  also  (discussion)  in  no.  7,  Apr.  5,  1923,  pp.  205-2'  8 
Steam-Derrick.     70-Ton  Portable  Steam   Derrick  Crane.     Engineering,  vol.   115. 
no.  2988,  Apr.  6,   1923,  pp.  426-427,   10  figs    partly  on  p.  425.     Features  of 
crane  constructed  for  handling  of  heavy  concrete  castings. 
Trailer.     15-Cwt.  Trailer  Crane.     Engineering,  vol.  115,  no.  2895.  Mar.  16,  1923, 
pp.  331-332,  5  figs.     Portable  crane  arranged  to  be  used  as  trailer  in  connection 
with  type  of  battery'  truck  now  commonly  used  in  workshops,  warehouses,  etc. 
Travelling,  Electric.     Operating  and  Maintenance  Practice  for  Electric  Travel- 
ing Cranes,  B.  Hantman.     Indus.  Engr.,  vol.  M,  no   4.  Apr.  1923,  pp.  176-180 
and  225,  8  figs.     Describes  crane  inspection  and  repair  procedure,  with  method 
of  reducing  number  of  spare  parts  carried  in  stock,  followed  by  Westinghouse 
Elec  and  Mfg.  Co. ;  some  ways  to  prevent  trouble  and  prolong  life  of  parts  sub- 
ject to  hard  service. 
Wind-Pressure  Hazard.     Wind  Pressure  is  Bridge  Hazard,  C.  O    Burton.     Iron- 
Trade  Rev.,  vol.  72,  no    15,  Apr.   12,  1923,  pp.  1090-1093.  6  figs.     Ore.  coal 
and  dock  cranes  often  threatened  with  destruction  during  severe  storms;  new- 
type  anenometer  with  recorder  shows  whether  operation  is  safe  or  unsafe:  auto- 
matic   control. 

CRANKSHAFTS 
Balancing.  Method  of  Balancing  High-Speed  Crankshafts.  C.  Norman  Fletcher. 
Can.  Machy.,  vol.  20.  no.  11,  Mar.  15,  1923,  pp.  23  and  40,  3  figs.  Graphical 
explanation  of  balancing  methods;  static  balance  and  dynamic  unbalance;  effect 
of  speed  variation. 
Manufacture.  The  Manufacture  of  Crankshafts.  Chas.  S.  Pettit.  Automobile 
Engr.,  vol.  13.  no.  174.  Mar.  1923,  pp.  75-77,  7  figs.  Description  of  proposed 
procedure  and  equipment. 

CULVERTS 
Headwalls.     Headwalls  for  Pipe  Culveits,  Howard  See.     Eng.  News-Rec  ,  vol.  90, 
no.  14,  Apr.  5,  1923,  pp.  624-625,  1  fig.     Night  walls  satisfactory  in  warm  and 
cold  climates;  headwalls  not  always  necessary. 

CUPOLAS 

Blowing  Methods.  Methods  of  Cupola  Blowing  Compared,  E  A  Roper.  Foundry 
Trade  Jl..  vol.  27.  no  342.  Mar  8,  1923.  pp.  190-197.  1  fig.  Difference  between 
fan  and  Roots  blower;  comparison  with  regard  to  volume  and  pressure  appli- 
cation, cupola  design  and  resistance,  control,  efficiency  ami 

Cathode,  A  Cathode  Cupola  Furnace  Plant  (Eine  neuzeitliche  Kupolofenanlage), 
Alfred  Mesker  Zeit  fur  die  gesmate  Giessereipraxis,  vol.  44,  no  7-8,  Feb. 
24,  1923,  pp.  46-47,  3  figs.  Describes  Lcbert  Brose  type  with  special  air  dis- 
tribution. 

Steel-Scrap  Melting  i\  Throws  Light  on  Steel  Melting,  G.  Muntz.  Iron  Trade 
Rev.,  vol.  72,  no.  12,  Mar  22.  1923,  pp.  880-881.  Experiments  made  under 
stress  of  war  necessity  result  in  new  procedure  for  melting  steel  scrap  in  cupola; 
priming  charge  of  pig  iron  deemed  imperative  to  maintain  humidity. 

CUTTING  METALS 

Electric  Arc.  Cutting  Metals  with  the  Electric  Arc,  A.  M  Candy.  Iron  Age,  vol. 
Ill,  no.  16,  v, ,r  19,  1923,  pp  1098-1099,  7  figs.  Hourly  rate  and  cost  of 
cutting;  use  of  methods  for  scrapping  wrecked  or  discarded  steel  freight  cars: 
non-ferrous   uses. 

CYLINDERS 

Fins.  Research  Shows  to  Increase  Cylinder  Fin  Efficiency,  C.  B.  Dicksee.  Automo- 
tive Industries,  vol.  4S,  no  14,  Apr.  5,  1923.  pp.  768-772,  11  figs.  Straight 
tapered  section  easy  to  produce  and  is  quite  light;  7-dcg.  taper  considered  best; 
heat-handling  capacity  for  tapered  cast-iion  and  sheet-steel  fins  of  various  pro- 
portions. 

Molding.  Molding  Franklin  Cylinders  Fred  H.  Colvin.  Am.  Mach.,  vol.  58,  no. 
18,  Mar.  29,  1923,  pp  465-467,  9  tics  Coreboxes  and  cores  for  various  parts; 
inserting  cooling  strips  or  vanes;  assembling  cores  into  complete  mold. 

Reboring.  Reboring  Cylinders  in  Situ  (Zylinderausdrehen  an  Ort  und  Stelle),  Samuel 
Gans.  Werkstattsteel  nik,  vol  17.  no  4.  Feb  15.  1923.  pp.  97-99.  14  figs. 
Describes  apparatus  used  for  reboring  locomotive  cylinders  without  taking 
it  from  machine,  which  can  be  applied  to  any  cylinder;  explains  operation  in 
detail. 
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DAMS 

Arched.  Cylindrical  Water  Containers  With  Partitions  and  Annular  Walls  (Arch 
Barrage  Dams)  [Zylindrisehe  Wasserbehalter  mit  Zwischenwanden  und  ring- 
formige  Abschlusswande  (Bogentalsperren),,  Lewe,  Beton  u.  Eisen,  vol.  22, 
no.  1,  Jan.  5,  1923,  pp.  7-8,  5  figs.     Design  and  calculation. 

Movable.  Some  Notes  on  the  Location  and  Construction  of  Locks  and  Movable 
Dams  on  the  Ohio  River,  with  Particular  Reference  to  Ohio  River  Dam  No. 
18,  William  H.  Hall.  Am.  Soc.  Civ.  Engrs.  —  Proc,  vol.  49,  no.  4,  Apr.  1923, 
pp.  771-779.     Discussion  by  author  of  paper  published  in  Proc,  Jan.  1922. 

Tieton,  Washington.  Building  the  Tieton  Dam,  F.  T.  Crowe.  Pac.  Builder  and 
Engr.,  vol.  29,  no.  4,  Jan.  26,  1923,  pp.  7-8,  3  figs.  Details  of  construction  of 
$5,000,000  dam,  which  will  have  height  of  321  ft.  from  lowest  point  of  core- 
wall  foundation  to  crest,  and  will  require  1,850,000  yd.  of  material. 

DIE  CASTING 

Developments.  Historical  Development  of  Die  Casting  and  Modern  Production 
Methods  (Geschichtliche  Entaicklung  des  Pressgusses  und  neuzeitliche  Press- 
gusshcrstellung),  Harry  Baclesse.  Giesserei-Zeitung,  vol.  20,  no.  4,  Jan.  23, 
1923,  pp.  39-44,  3  figs.  Historical  review;  American  experiences;  proper  arran- 
gement of  die-casting  plant;  most  useful  die-casting  alloys. 

Machines.  Types  of  Die-casting  Machines,  Charles  Pack.  Machy.  (N.Y.),  vol. 
29,  no.  8,  Apr.  1923,  pp.  629-631,  5  figs.  Deals  with  plunger  and  compressed 
air  type;  the  gooseneck  machine;  machines  for  large  castings. 

DIES 
Combination.     Combination  Dies  for  Sheet-Metal  Parts,  C.  E.  Stevens.     Am.  Mach., 

vol.  58,  no.  15,  Apr.  12,  1923,  pp.  533-536,  7  figs.     Examples  of  work  in  which 

several  operations  were  completed  in  one  set  of  press  tools;  data  on  construction 

and    operation. 

DIESEL  ENGINES 
Cement  Mills.     Diesel  Engines  in  a  Portland  Cement  Plant,  C.  M.  Carman.     Power 

Plant  Eng.,  vol.  27,  no.  8,  Apr.  15,  1923,  pp.  417-420,  2  figs.     Operating  results 

secured  by  Western  States  Portland  Cement  Co.  favourable  to  Diesel  type  of 

prime  mover. 
Double-Acting.     Double-Acting  Motors  of  7,000  Horse-Power.     Times  Trade  and 

Eng.,  Supp.,  vol.   12,  no.  247,  Mar.  31,   1923,  p.  62,     Individual  oil  engines 

built  by  Burmeister   &  Wain,   Copenhagen   to  be  installed  in  the  Dumana, 

a   17,000-ton   motor  liner. 
Exhaust-Gas  Utilization.     Utilization  of  Waste  Exhaust-Gases.     Motorship,  vol. 

8,  no.  3,  Mar.  1923,  pp.  212-213.  1  fig.     Method  of  economically  heating  heavy 

fuel  oil  developed  by  Row  &  Davis 
Mechanical-Injection.     Union  Diesel  Enters  the  Field.     Pac.  Mar.  Rev.,  vol.  20, 

no.  3,  Mar.  1923,  pp.  152-154,  2  figs.     Details  of  mechanical  injection  Diesel 

engine  constructed  by  Union  Gas  Engine  Co. 
Neptune-Polar.     New   Design   of   Neptune-Polar  Two-Cycle  Engine.     Motorship, 

vol.  8,  no.  3,  Mar.  1923.  pp.  192-195,  9  figs.     Built  by  Swan  Hunter  &  Wigham 

Kichardson;  six-cylinder,  reversible  single-acting  crosshead  type,  designed  to 

burn  heavy-oil  fuel;  stepped-piston  design;  1400  i.  hp.  at  125  r.p.m. 
Plant  Costs.     Figuring  Diesel  Plant  Costs,  P.  M.  Thaver.     Power  Plant  Eng.,  vol. 

27,  no.  7,  Apr.  1,  1923,  pp.  372-375,  2  figs.     Points  out  that  fixed  charges  and 

operating  costs  should  be  separated. 
Sclzer.     Twenty  Years  of  Diesel  Engine  Building,  L.  J.  Le  Mesurier.     Motorship, 

vol.  8,  no.  4,  Apr.  1923,  pp.  290-292,  3  figs.     Record  of  development  of  Sulzer 

2-cycle  oil  engine,  i.e.,  from  1893.     Extracts  from  paper  read  before  Instn.  Engrs 

and  Shipbldrs.  in  Scotland. 
Tosi.     Diesel-Tosi  Engines.     Indian  Industries  and  Power,  vol.  20,  no.  5,  Jan.  1923, 

pp.  149-151,  2  figs.     Some  details  of  latest  type  of  engine  developed  by  Franco 

Tosi,  of  Legnano,  Italy,  ranging  in  sizes  of  50  to  3000  hp.  per  unit,  4-cycle 

type. 
Working  Losses      Investigations  of  Diesel  Engines  (Untersuchungen  an  der  Diesel- 

maschine),  Kurt  Neumann.     Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  67, 

no.  12,  Mar.  24,  1923,  pp.  279-283,  4  figs.     Thermodynamic  cycle  and  working 

losses. 

DRAWINGS 

Numbering  and  indexing  Numbering  and  Indexing  Drawings,  Edward  Heller. 
Machy.  (N.Y.),  vol.  29,  no.  8,  Apr.  1923,  pp.  609-610,  4  figs.  System  estab- 
lished in  large  shop  devoted  to  manufacture  of  extensive  line  of  aluminum  and 
enameled  steel  utensils;  index  cards;  record  of  tools  made  without  drawings; 
index  cards  arranged  in  alphabetical  order. 

Tracings,  Care  of.  The  care  of  Tracings,  Dwight  C.  Howard.  Am.  Mach.,  vol. 
58,  no.  13,  Mar.  29,  1923,  pp.  479-480.  Value  of  tracings;  how  table  should  be 
cleaned  and  covered;  keeping  cloth  clean  while  tracing;  old  tracings  restored. 

DREDGES 
Trm      Dredging  Operations   (Trabalhos  de  Dragagem),   Karl  Anderson  and   Ruy 
de  Lima  e  Bilva.     Revista  Brasileira  de  Engenharia,  vol   5,  no.  2.  Feb.  1923, 
PP   ''2-70,  10  figs      Describee  modern  dredges  of  various  types,  including  those 
of  Kiilis  Co.,  operating  in  Brasilian  ports. 

DRILLING  MACHINES 

Automaii'    In. dim;   Di  via        Vutomatic   heeding  Device  for  High-speed  Drilling, 
Charles  E    Bernitt      Machy    (N  y  |,  vol.  29,  no.  8,  Apr    1923,  pp    621-622. 
2  fiirs      Details  "f  automatic  feed  of  friction  type 
Horizontal   Milling    and       lli)ri/..i,t:,l    Milling,    Drilling,   and   Tapping   Machine. 
'  ond  i,  vol   21,  no   646,  Mar.  15,  pp,  743-745,  3  tigs      Parts  drilled 
on  interchangeable  lines  without  ust  of  jigs 
vertical     a   New  Vertical  Drilling  Machine  Development      Mnt    Machine  Tool 
Eng,  vol.  2,  no.  19,  Jan    Feb    1923,  pp   581-684,  6  figs.     Heavy-duty  machine 
applicable  to  drilling  of  pieces  required  in  modeiatley  large  quantities,  buill 
!>y  James  arehdale  A  I  ■o 

I  \i:  I  II 
Phew  til      Lateral    Earth    Pressure     The     Accurate    Experimental    Determination 
of  the  Lateral  I  lenta 

ib  Feld      Am  Boc  Ch    Engrs.  —  Proc.,  vol.  49,  no  4,  Vpi    19237  pp  608 

I   apparatus 
for  measuring  directly  bj  means  of  platform  scales  coi  -sure 

nil,  0  ft  high  and  6  ft   wide 

I  in  CATION    ENGINE]  RING 

Intelligence  Tests  for   I  II  bill 

•  ol    13,  no   5,  Jan    192  I,  pp    26  itlva 

saturation  to  study  value  of  various  kinds  of  examinations,  and 

I  lenl    'Willi, 

results  »f  which  might  l,e  expected  to  bear  on  pro-  i  lion  ol  ni  nts 

nr.rl  entrance  examinations  for  engit 


EDUCATION,  INDUSTRIAL 
Russia.    The  Russian  Central  Institute  of  Work.  Management  Eng.  vol.  4,  no.  4,  Apr. 
1923,  pp.  241-244, 14  figs.     Methods'  and  means  for  training  workers.    Translated 
from  Official  documents. 

ELECTRIC  DISTRIBUTION 

Ground  Selector  for  3-Phase.  Ground  Selector  for  Ungrounded  Three-Phase 
Distribution  Systems,  P.  Aekerman.  Am.  Inst.  Elec.  Engis.  —  Jl  ,  vol 
42,  no.  4,  Apr.  1923,  pp.  311-319,  3  figs.  Describes  functioning  of  ground  selec- 
tor and  compares  in  detail  two  systems. 

Three-Phase  Four-Wire  Systems.  Three-Phase  Four-Wire  Distribution  Systems 
H.  W.  Smith.  Elec.  Jl.,  vol.  20,  no.  4,  Apr.  1923,  pp.  144-147,  8  figs.  Ad- 
vantages and  disadvantages;  types  of  4000- volt  four- wire  systems;  transformer 
connections ;  changing  over  motors ;  lightning  protection ;  method  of  transforming 
from  4000  volts  three-phase  four-wire  to  230  volts  two-phase. 

ELECTRIC  DRIVE 
Woodworking    Industry.     Motor    Applications    in    the    Woodworking    Industry 
Gordon  Fox.     Power  Plant  Eng.,  vol.  27,  on.  8,  Apr.  15,  1923,  pp.  428-430,  4 
figs.     Advantages  of  motor  drives,  especially  induction  motors;  frequency  chan- 
gers for  high  speed. 

ELECTRIC  FURNACES 

Acid.  Lining  Acid  Electric  Furnaces,  J.  M.  Quinn.  Iron  Age,  vol.  Ill,  no.  16,  Apr. 
19,  1923,  pp.  1101-  1102.  Various  materials  which  can  be  used  and  how 
to  handle  them;  describes  best  lining. 

Crucible-Shaped.     Designs  New  Electric  Furnace,  R.  Sylvany.     Iron  Trade  Rev 
vol.  72,  no.  13,  Mar.  29,  1923,  pp.  952-953.     Metal  melted  in  crucible-shaped 
vessel  with  only  one  opening;  electrode  through  roof  sheathed  to  prevent  ingress 
of  air,  other  electrodes  placed  in  lateral  lining  in  hearth. 

Heat-Treating.  Selection  of  Electric  Furnaces  for  Steel  Treating,  C.  L.  Ipsen. 
Am.  Soc.  Steel  Treating  —  Trans.,  vol.  3,  no  7,  Apr.  1923,  pp.  720-728,  10 
figs.  Deals  with  electric  heat-treating  resistor-type  furnaces  and  their  increa- 
sing use. 

Melting.  Electric  Furnace  Melting  Practice,  E.  G.  Stedman.  Am.  Soc.  Steel  Treat- 
ing—  Trans.,  vol.  3,  no.  7,  Apr.  1923,  pp.  740-745  and  (discussion)  745-749. 
Discusses  type  of  equipment,  methods  of  procedure,  including  laboratory  tests 
and  forge  and  chill  tests  used  in  controlling  melting  practice;  outlines  casting; 
ingot  forging,  rolling  and  billet-piercing  practice  carried  out  in  author's  plants; 
points  wherein,  in  his  opinion,  electric-furnace  melting  surpasses  open-hearth 
practice. 

Non-Ferrous.  New  Induction  Furnace  for  Non-ferrous  Metals  (Nouveau  four 
flectrique  a  induction  pour  les  mfHaux  non  ferreux),  Emile  Demenge  Genie 
Civil,  vol.  82,  no.  9,  Mar.  3,  1923,  pp.  207-209,  3  figs.  Design  and  operation 
of  furnace  built  by  Compagnie  Francaise  des  Metaux,  producing  8  to  10  tons 
of  brass  per  day. 

Resistance.  Electrical-Resistance  Furnaces  and  Their  Uses,  Chas.  R.  Darling. 
Roy.  Soc.  of  Arts  — Jl.,  vol.  71,  no.  3670,  Mar.  23,  1923,  pp.  324-332  and 
(discussion)  332-336,  10  figs.  Advantages;  metal-wound  furnaces;  carbon 
resistance  furnaces;  appliances  used  in  conjunction  with  resistance  furnaces. 

Steel.  Advantages  of  Electric  Furnace  in  Steel  Making,  Ernest  W.  Cornelius. 
Can.  Machy.,  vol.  29,  no.  13,  Mar.  29,  1923,  pp.  17-19,  1  fig.  Product  of 
more  uniform  quality;  better  temperature  control;  less  loss  in  melting  and 
refining;  more  frequent  heats  and  smaller  molding  floors. 

Types.  Methods  of  Handling  Materials  in  the  Electric  Furnace  and  the  Best  Type 
of  Furnace  to  Use,  Frank  W.  Brooke.  Am.  Electrochem.  Soc,  advance  paper, 
no.  6,  for  meeting  May  3-5,  1923,  pp.  71-81,  15  figs.  Discvisses  design  of  various 
electric  furnaces,  such  as  plain-box  type,  special-box  type,  car  type,  recupera- 
tive and  continuous  furnaces,  and  refers  to  their  advantages  and  disadvantages; 
method  of  handling  material  so  that  uniform  temperature  and  high  furnaces 
efficiency  may  be  maintained. 

ELECTRIC  GENERATORS 

Operating  Features.  Operating  Features  of  Generating  Equipment,  V.  E.  John- 
son. Power  Plant  Engineering,  vol.  27,  nos.  5  and  7,  Mar.  1  and  Apr.  1,  1923, 
pp.  277-279,  and  376-380,  19  figs.  Mar.  1:  Practical  discussion  of  phenomena 
involved  in  operation  of  shunt-wound  generators.  Apr.  1 :  Difficulties  of 
regulation  encountered  with  shunt  machines  overcome  by  use  of  compound 
wound  units. 

ELECTRIC  GENERATORS,  AC. 

Parallel  Operation.  Operating  Alternating-Current  Systems  in  Parallel,  Ralph 
Brown.  Power,  vol.  57,  no.  15,  Apr.  10,  1923,  pp  558  560,  6  figs.  Con- 
ditions to  be  compiled  with  when  operating  two  power  plants  in  parallel  with 
and  without  transformers;  parallel  operation  through  frequency-changer  sets. 

ELECTRIC  LAMPS  INCANDESCENT 

Tungsten,    Specifications    for.     United    States    Government    Specifications    for 

s      I    §    Hur.  of  Stan- 
and  test  specifications. 

I  I  KCTRIC  LOCOMOTIMS 
A.  C,  Control  of.    Control  of  \  ( *.  Locomotives  (Dii  Steuerung  der  Wechselstrom- 

lokomotiven),  [wan   Dflry      Elektrotechnik  u    Maschinenbau,  \  "I     11,  do,  4, 

Jan   28,  1923,  pp  69-72,  7  figs.     Describes  types  product  pal  electric 

come 
Bali>\vin-y\  i  si  i\.:h.m  si      Electrii    Locomotives  for  the  Norfolk  S   W<   tern    i    C 

Wuits      li\     \.-.   ,  vol    74,  no    19,  Apr    14,  1923,  pp   945-947,  6  figs      Double 

cab  is  carried  by  vanadium  with  four  i  i  each 

frame 

\ew  iiion  lip    I  Electric  Locomotives  for  N    a   w    Ry„  1    C   Wtirti      Rj 

Rev.,  vol   72,  no    L5,   M>r    14,  1923,  pp   647-650,  4  figs      New  features  im 

-  ah  strut  tun  carried  b;     idi  <  anadium  -;  |  rs  in 

single  trui  tingle  1000  bp    • 

cooled   ti  etc, 

New   180-Ton  I'.issenger  Lo.  New   Haven,  \\  .J.  (  lardy. 

I  lei    Rj    Jl  .  t  ol   61,  no    10  icomotive  »  il 

haii"  Hug  load.  or  12  Pullman  cars,  bi 

tei  minal  and  New   1 1 

also  Hy.  &  Locomotive  Eng.,  vol.  .'H<,  te<    1.    \pr    18  'figs. 

lilt   I  i.K     MOTORS 

"'  '  hit  and  Howard  Campbell 

\n,    Mat  i 
in.  i  •  ii   of  open-slot   rol 

ELECTRIC  M i        U 

Assemmi  i    M ins       Vpplying  tht     1  lus. 

Mat  i  ond  I,  vol  ' 

manner  In  which  assembly  print  | 

of  i  '■  T'irs. 


Large  Tungsten   Filament    Incandescent    Electric  Lamps 
dards,  —  circular  no.  13,  Feb.  7,  1923,  16  pp.     General  a 
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Induction.  Characteristics  of  Belf-Starting  Induction  Motors.  Justin  Lebovici. 
i  in  I.,.  ,  vol.  88,  no.  8,  Mar.  1923,  pp  172-174,  7  figs  Advantage!  to  b»  ob- 
tain Boh  motor*  equipped  with  automatic  control  are  explained. 
onoub.  The  Graphioa  of  the  Synohronoua  Motor,  W.  M.  Wallace.  Engin- 
eering, vol  116,  no.  2986,  Mar.  23,  192  Bga  Author  iiroposes  dia- 
gram which.  In  claims,  exhibit!  all  characteristics  of  synchronous  motor  at 
gjan.                  rtremely  simple  of  const  ruction 

ViM'i.ir-ATiONTO.  Application  of  Electric  Motors  for  Driving  Tube  Mills, 
Praeer  Jeffrey.  Am.  Inet.  Elec.  Engn.  —  JL,  vol.  42,  no.  4,  \pr  i'.i23,  pp.  382- 
387,  12  figs.  Tube-mill  characteristics;  application  of  slip-ring  type  induction 
motor  to  tube  mill;  comparison  of  slipring  vs.  squirrel-cage  motor  applications; 
application  of  synchronous  motor. 

Vahiable-Speed.  Variable-Speed  Alternating-Current  Motors  Without  Commu- 
tators, F.  Creed  v.  tnstn.  Elec.  Engrs. — JL,  vol.  61,  no.  316,  Mar.  1923,  pp. 
309-326  and  (discussion)  326-387,  41  figs.  Explains  new  method  of  pole  chang- 
ing, involving  use  of  number  of  phases  greater  than  that  in  line,  together 
with  means  for  simplifying  connections;  phase  transformer  needed  to  produce 
increased  number  of  phases;  switchgear  employed;  machines  with  slip-ring 
characteristics;  tests  of  rolling-mill  and  other  motors. 

ELECTRIC  MOTORS,  D.C. 
Control.     Control  Systems  for  D.C.  Motors  Applied  to  Machine  Tool  Drive,  B.  S. 
Pero.     Am.  Mach.  vol.  58,  no.  14,  Apr.  5,  1923,  pp.  515-519,  8  figs.     Manually 
operated,  remote  and  automatic  controls:  control  for  constant  uni-directional 
speed;  difference  between  adjustable  and  varying  speeds. 

ELECTRIC  POWER 
Steam  vs.     The  Cost  of  Industrial  Power,  .1.  A.  Burnett.     Eng.  Jl.,  (Eng.  Inst.  Can.), 
vol.  6,  nos.  3  and  4,  Mar.  and  Apr.  1923,  pp.  140-141  and  180-183,  3  figs.     Com- 
parison of  cost  of  steam  and  electric  power  in  industry,  with  discussion  of  ope- 
rating features  of  latter. 

ELECTRIC  RAILWAYS 
Cost  Statistics.     Statistical  Data  On  Electrified  Railroads,  W.  D.  Bearce.     Elec. 
Traction,  vol.  19,  no.  3,  Mar.  1923,  pp.  113-116,  3  figs.     Comparison  of  cost 
of  operation  by  steam  and  electric  equipment. 

ELECTRIC  SWITCHES 
Oil.  Automatic  Primary  Change-Over  Oil  Switch,  F.  B.  Kiniskern.  Elec.  JL,  vol.  20, 
no.  4,  Apr.  1923,  pp.  142-144,  8  figs.  Describes  switch,  function  of  which  is 
to  change  over  from  a  preferred  source  to  a  secondary  source  of  supply  in  event 
of  failure  of  former,  and  when  service  is  again  restored  on  preferred  source 
to  change  back  to  his  circuit. 

ELECTRIC  TRANSMISSION  LINES 
Rural.     Operating  Characteristics  of  Rural  Lines,  V.  L.  Hein.     Elec.  World,  vol.  81, 
no.  14,  Apr.  7,  1923,  pp.  795-796,  7  figs.     Data  now  being  accumulated  indicate 
actual  operating  characteristics;  factors  which  affect  loads. 

ELECTRIC  WELDING,  ARC 
Experiments.     The  Electric  Arc  Between  Carbon  and  Metal  (Der  Lichtbogen  zwis- 

chen  Kohle  und  Metall).     Autogene  Metallbearbertung,  vol.  16,  no.  4,  Feb. 

15,  1923,  pp.  47-50,  5  figs.     Discusses  electric  arc  welding  and  gives  results  of 

experiments  by  Electro-Thermit  Company. 
Penetration  and  Overlap.     Penetration  and  Overlap  in  Arc  Welding,  O.  H.  Es- 

cholz.     Can.  Machy.,  vol.  29,  no.  6,  Feb.  8,  1923,  pp.  24-25  and  33,  15  figs. 

Line  of  demarcation  indicates  zone  of  fusion;  liquefying  of  plate  metal;  effect 

of  low-melting-point  electrode;  degree  of  fusion  dependent  on  arc  current. 

ELECTRIC  WELDING,  RESISTANCE 

Butt-Welding  Machines.  Heating  Without  Fire  —  Electric  Forges  and  Rivet 
Heaters  (Feuerlose  Ernitzung;  Elektrische  Essen  und  Nietwarmer),  Albert 
Neuburger.  Elektrische  Betrieb,  vol.  21,  no.  4,  Feb.  24,  1923,  pp.  39-40,  4  figs. 
Describes  new  electric  butt-welding  machine  and  its  operation,  also  rivet  heaters. 

Development.  Progress  in  Electric  Welding  (Fortschritte  auf  dem  Gebiete  des 
elektrischen  Schweissens) ,  Wundram.  Elektrische  Kraftbetriebe  u.  Bahnen, 
vol.  20,  no.  16,  Aug.  24,  1922,  pp.  169-172.  Discusses  resistance  and  are 
welding;  current  supply. 

ELECTRICAL  MACHINERY 
Transient  Conditions.     Transient  Conditions  in  Electric  Machinery,  W.  V.  Lyon. 
Am.  Inst.  Elec.  Engrs. —Jl.,  vol.  42,  no.  4,  Apr.  1923,  pp.  388-407,  27  figs. 
Discusses  methods  of  solving  problems  involving  transinet  conditions  in  electric 
circuits.     Bibliography. 

ELECTRICITY  SUPPLY 
Fixed-Charge  Apportionment.  The  Multiple  Plant  Method  for  the  Equitable 
Apportionment  of  fixed  Charges,  Geoige  H.  Moore.  Am.  Inst.  Elec.  Engrs. 
—  Jl.,  vol.  42,  no.  4,  Apr.  1923,  pp.  408-411,  2  figs.  Logical  and  fully  reliable 
method  for  computing  "fixed-charge"  portion  of  commodity  rate  schedules; 
multiple-plant  method  is  believed  to  combine  virtues  and  eliminate  vices  of 
peak-responsibility  and  Eisenmenger  methods. 

ELEVATORS 

Electric.  Operation  of  Modern  Electric  Elevators  (Sistemas  y  aparatos  modernos 
de  maniobra  para  ascensores  elcctricos),  C  A.  Gullino.  Energia  Electrica, 
vol.  25,  no.  4,  Feb.  25,  1923,  pp.  47-52.  Discusses  mechanical,  electro-mechanic- 
al and  electric  operation,  and  apparatus  required. 

Mechanical  Interlocks.  Mechanical  Interlocks  —  Their  Effectiveness,  Clayton 
W.  Old.  Safety  Eng.,  vol.  4,r>,  no.  3,  Mar.  1923,  pp.  72-79.  Classes  of  accidents; 
"safety  gates";  power-closed  doors;  inner  car  gates;  car-gate  contacts. 

EMPLOYMENT  MANAGEMENT 

Efficiency  Marking.  Efficiency  Marking  of  Employees,  George  H.  Rock.  Indus. 
Management  (N.  Y.),  vol.  65,  no.  4,  Apr.  1923,  pp.  243-246.  Putting,  hiring, 
discharging  and  promotion  on  just  basis 

Human  Nature  in.  Human  Nature  in  Industry,  Ernest  C.  Gould.  Indus.  Manage- 
ment (NY),  vol.  65,  no.  4,  Apr.  1923,  pp.  221-224.  Sidelights  on  human  nature 
accumulated  by  experience  of  employment  manager. 

ENGINEERING 
Problems.     Some  Problems  Confronting  the  Engineer  of  To-morrow,  Carl  S.  Colei 
Sibley  Jl,  of  Eng.,  vol.  37,  no.  3,  Mar.  1923,  pp.  52-55,  1  fig.     Problems  in  va- 
rious fields  of  engineering. 

ENGINEERS 

Licensino.  Liconsing  Laws  for  Engineers.  Chem.  and  Met.  Eng.,  vol.  28,  no.  13, 
Mar.  28,  1923,  pp.  588-589.  Survey  of  licensing  conditions  as  affecting  pro- 
fessional engineers  in  various  states. 


EVAPORATION 

Vapob-Compresbiov  Vapor  Compression  or  Heat-Pump  Operation  (Leber  Kom- 
pressionsverdampf ung) ,  W.  Zi  it    des  Vereines  dcutcher  I 

vol    <;7,  no    11.  Mar.  17,  1923,  pp.  240-255,  14  figs.     Thermal  economj 
centration  methods,  and  in  the  sugar  industry;  applications  of  vapor  compres- 
sion; operating  an  evaporation  plant  for  skimmed  milk;  economy 
of  compression. 

FLOOD   CONTROL 

Cairo,  III.  Flood  Conditions  and  Land  Filling  at  Cairo,  111.,  W.  C.  Curd  Eng. 
News.-Rec,  vol  DO,  no.  !4,  Apr  5,  1!)23.  pp.  ol4-61o,  1  fig.  Abstract  of  re- 
port on  flood  and  drainage  conditions  in  city  and  drainage  district.  .Sand 
boils  in  leveed  area  caused  by  underground  sources  and  not  by  rivers;  lecom- 
mends  raising  grade  of  low  areas. 

EXCAVATION,  EARTH 
Calculation.  New  Method  for  Exact  Calculation  of  Earth  Work  (Neues  Verfahren 
zur  genauen  Massenermittlung  bei  Erdarbeiten),  Hermann  Treiber.  Zentral- 
blatt  der  Bauverwaltung,  vol.  43,  nos  17-18,  Feb.  28,  1923,  pp.  102-104,12  figs. 
Develops  foimulas  for  calculation  and  gives  diagrams  for  finding  cubic  content* 
in    large    excavation    work. 

EXHAUST.  .STEAM 
Utilization.     Plants  for  Utilizing  Waste  Steam  in  Railway  Works  (Anlagen  sur  Ver- 
wertung   von   Abdampf   in    Reischsbahnwerken),    Bartels.     Warme,    vol.   44, 
no.  1,  Jan.  5,  1923,  pp.  6-9,  5  figs.     Describes  German  railway  workshop  at 
Cassel  and  its  arrangements  for  utilizing  waste  steam. 

The  Economical  Use  of  Exhaust  Steam,  Allen  F.  Brewer.  Combustion, 
vol.  8,  no.  3,  Mar.  1923,  pp.  162-163.  Unit  cost  of  steam;  general  notes  on 
utilization  of  exhaust  steam. 

EXTRUSION  OF  METALS 
Brass  Rods.  The  Extension  Defect  in  Brass  Rods  Extruded  from  a  Multiple  Die, 
R.  Genders.  Am.  Inst,  of  Metals  advance  paper,  no.  9,  for  meeting  Mar.  7-8, 
1923,  3  pp.,  4  figs.  Results  of  examination  of  rods  of  60;  40  brass,  0.625  in. 
in  diam.,  extruded  from  billet  5.25  in.  in  diam.  through  die  having  three  aper- 
tures equidistant  from  center  and  about  2  in.  apart. 


FACTORIES 
Design.  Industrial  Plant  Design,  J.  L.  McConnell.  West.  Soc.  Engrs.  —  Jl.  (Tech. 
Papers),  vol.  28,  no.  1,  Jan.  1923,  pp.  1-44  and  (discussion)  15-17,  11  figs. 
Discusses  points  that  make  for  economy  of  space  and  manufacture.  Describee 
plant  of  Hubbard  &  Co.  for  manufacture  of  pole-line  hardware  which  was 
designed  in  author's  office. 

FANS,  CENTRIFUGAL 
Constructive  Mechanism,  Application  of.  Constructive  Mechanism  and  the 
Centrifugal  Fan,  George  D.  Beals.  Heat  and  Vent.  Mag.,  vol.  20,  no.  1,  Jan. 
1923,  pp.  42-47,  6  figs.  Principles  of  constructive  mechanism  as  applied  to  cen- 
trifugal fan.  Uses  as  example  multi-bladed  type  fan  having  wheel  48  in.  in 
diameter,  handling  44,  750  cu.  ft.  air  per  min.  against  static  resistance  of  2J4 
in.  water  gage,  and  running  at  speed  of  415  r.p.m.,  peripheral  velocity  5215  ft, 
per  min.,  with  50-hp.  motor  for  driving. 

FEEDWATER  HEATERS 
Multiple-Stage.  Feed  Heating  Reduces  Steel  Power  Cost,  Linn  Helander.  Iron 
Age,  vol.  Ill,  no.  15,  Apr.  12,  1923,  pp.  1023-1025,  2  figs.  Points  out  that  si- 
gnificant reduction  in  fuel  consumption  can  be  made  in  steel-plant  power 
stations  by  use  of  multiple-stage  heating  of  boiler  feedwater  and  bleeding 
of  main  turbine. 

FLIGHT 

Gliding.  Soaring  Flight  (Segelflug),  Erich  Meyer,  Schweizerische  Bauzeitung,  vol 
81,  no.  9,  Mar.  3,  1923,  pp.  103-106,  13  figs,  partly  on  p.  107.  Analysis  of 
soaring  flight.     Developments  and  future  possibilities. 

FLOW  OF  GASES 
Pulsations,  Effect  of.  Effect  of  Pulsations  on  Flow  of  Gases,  Horace  Judd  and 
Donal  B.  Pheley.  Mech.  Eng.,  vol.  45,  no.  4,  Apr.  1923,  pp.  223-228  and 
(discussion)  228-229  and  270,  6  figs.  Experimetal  work  for  purpose  of  stu- 
dying nature  of  pulsation  and  of  finding  practical  means  of  reducing  or  eli- 
minating pulsation  or  of  compensating  for  its  effects  on  devices  used  for  measu- 
ring   fluid    flow.     (Abridged.) 

FLOW  OF  WATER 
Orifices.     Orifice  Flow,   Dempster  Smith   and   William  J.   Walker.     Instn.    Mech. 
Engrs. — Proc,  no.  1,  Jan.  1923,  pp.  23-36,  6  figs.     Investigations  for  deduc- 
tion of  rational  formula  for  orifice  flow.     All  experiments  were  carried  out  on 

WatCT'  FLUE-GAS  ANALYSIS 

COz  Recorder.  The  Ranarex  CO2  Recorder  Engineering,  vol.  115,  no.  2988,  Apr. 
6,  1923,  p.  443,  4  rigs  Instrument  of  Continental  design  which  is  entirely  me- 
chanical in  its  action ;  essential  parts  are  two  fans  kept  in  rapid  rotation  by  means 
of  small  electric  motor  at  top  of  instrument. 

Sulphurous-Aacid  Determination.  Determination  of  Sulphurous  Acid  in  Flue 
Oases  (Die  Bestimmung  von  schwefliger  Saure  in  den  Schornsteingasen) .  K. 
Balthasar.  Chemiker-Zeitung.  vol.  47,  no.  32,  Mar.  15,  1923.  pp.  225-226,  3 
figs.     Method  and  apparatus  used. 

Weighing  \ppar*.tcs.  Apparatus  That  Weighs  Furnace  Gases,  Thus  Determining 
Their  Dioxide  Percentage.  Coal  Age.  vol.  23,  no.  12.  Mar.  22,  1923,  pp.  482- 
484,  2  figs.     Apparatus  devised  by  Z.  Olsson  for  weighing  waste  gases  of  furnace. 

FLYWHEELS 

Calculation.     Calculation  of  Flyw  heels  by  the  Theory  of  Elasticity  t  Note  sur  le  cal- 

cul  des  volants  pleins  par  la  theorie  de  l'elasticite),  Georges  Prudon.     Genie 

Civil,  vol.  82,  no.  12,  Mar    24.   1!>L»:S,  pp.  2S0-2S2,  3  figs.     Determination  of 

molecular  action  in  play  in  flywheels  of  great  angular  velocity  and  very  large 

rim;  calculations.  „„„„..„»- 

FOREMEN 

Problems  of  The  Problem  of  the  Foremen,  Eric  N.  Simons.  Indus.  Management 
(Lond.),  vol.  9,  nos.  5  and  6,  Mar.  8  and  12,  1923,  pp.  134-136  and  163-165. 
Practical  advice  based  upon  author's  experience  in  large  industrial  establishm- 
ent producing  wide  variety  of  manufactures;  problems  confronting  organizer 
of  modern  works  in  regard  to  selection  of  efficient  foremen,  and  work  for 
which  he  is  responsible.  ....        „.      ,    „,  ,.       ,,    .. 

Training  Foremanship  Training  in  the  Medium-Sized  Plant.  Harold  Moore. 
Indus.  Management  iN  V.I,  vol.  65,  no.  4,  Apr.  1923,  pp.  214-215.  Method 
successfully  employed  at  Corning  Glass  Yi  orks. 
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FORGING 
Cold,  Steel  for.     The  Selection  of  Steel  for  Cold  Forging    John  B.   Frederick. 
Forging  and  Heat  Treating,  vol.  9,  no.  3,  Mar.  1923,  pp.  161-162,  1  fig      Mate- 
rials best  suited  for  cold-forging  operations;  cause  of  fibrous  or     woody     frac- 
tures of  cold-headed  cap  screws;  annealing  as  remedy. 

FOUNDATIONS 

Caisson  Sinking.  Spread-Base  Caissons  in  Boston  Bank  Foundation  Eng.  News- 
Rec  vol.  90,  no.  13,  Mar.  29,  1923,  pp.  577-578,  4  figs.  .  Backfill  around  small 
shaft  over  working  chamber  acts  as  load  to  assist  sinking  of  caissons. 

Power-plant  Equipment.  Foundations  for  Power  Plant  Equipment,  Charles 
L.  Hubbard.  Nat/Engr.,  vol.  27,  no.  3,  Mar.  1923  pp.  117-121,  7  figs  Bear- 
ing surface  to  sustain  loads;  materials  used  for  foundation  and  estimating 
quantity;  points  on  construction  useful  to  operators. 

FOUNDRIES 

Chemical  Symbols.  Chemical  Symbols  as  an  Aid  to  Foundry  Progress,  FC. 
Edwards.  Foundry  Trade  Jl.,  vol.  27,  no.  343,  Mar.  15,  1923  pp.  220-221. 
Symbols  employed;  grouping  of  symbols;  equations;  practical  application. 
Electric  Heating  in.  Electric  Heating  m  the  Foundry,  T.  A.  Reid  West  Machy. 
World,  vol.  14,  no.  2,  Feb.  1923,  pp.  57-58,  4  figs.  Deals  with  electric  core 
ovens  and  electrically  heated  pattei  n  plates.  Points  out  saving  of  time  and  fuel 
and  elimination  of  waste  obtained  by  use  of  electric  heating 
Methods  and  Equipment.  Operating  Wilson  Foundry,  DR.  Wilson  Foundry, 
vol.  51,  nos.  6,  7,  and  8,  Mar.  15,  Apr.  1  and  15,  1923  pp.  218-225,  269-274 
and  323-327,  45  figs.  Plant  and  operating  methods  of  Wilson  Foundry  and  Ma- 
chine Co.,  Pontiac,  Mich.  Sandhandling  equipment;  core  handling;  molding 
and  coremaking  methods.  Producing  cylinder  cores  for  Knight  motors. 
MetaUurgical  control  of  sand  and  other  materials. 
Sash- Weight  Manufacture.  New  Method  of  Sash  Weight  Manufacture  Iron 
Age,  vol.  Ill,  no.  14,  Apr.  5,  1923,  pp.  963-964,  4  figs.  Output  of  3840  a  day 
and  molding  cost  of  $1  per  ton  claimed;  machine  molding  used;  process  is 
continuous. 

FUELS 

Canadian  Resources.'  The  Fuel  Situation  in  Canada,  B.  F.  Haanel.  Eng  Jl. 
(Eng.  Inst.  Can.),  vol.  6,  no.  4,  Apr.  1923,  pp.  174-176.  Review  of  Canada  s 
fuel  resources  with  various  suggested  solutions  of  fuel  problem. 
Heating  Value.  Calculation  of  Heating  Value  from  Constitution  of  the  Com- 
pounds (Studien  iiber  die  Berechnung  des  Heizwertesansder  Konstitution  der 
Verbindung),  Otto  H.  Binder.  Warme-  u.  Ka  te-Techmk,  vol  25,  no.  3,  Feb. 
1,  1923,  pp.  21-22.  Heating  value  of  fuels;  Dulong  formula  and  its  application 
to  finding  theoretical  value  of  fuels.       ._.,_..  ,  „  „     * 

Heating  Values  and  Composition  of  Fuels  (Heizwerte  und  Zusammenset- 
zung  von  Brennstoffen) .  Zeit.  des  Bayer.  Revisions-Vereins,  vol.  .27,  nos_ 
3  and  4,  Feb.  15-and  28,  1923,  pp.  20  and  27-29.  Examinations  during  1922 
in  chemical  laboratory  of  Baycrischen  RevLsions-\  erein  of  anthracite,  brown 
coal  and  lignite;  briquets;  coke;  peat;  wood,  sawdust,  etc  ;  and  oil  fuels. 
Industrial  Heating.  The  Selection  of  Fuel  for  Industrial  Heating  Operations, 
Hos.  A.  Doyle.  Forging  and  Heat  Treating,  vol.  9,  no.  3,  Mar.  1923,  pp.  156- 
160,  3  figs.  Flame  temperature,  rate  of  combustion,  composition  of  gas  and  ol 
flue  gases  are  essential;  characteristics  of  fuel;  progress  in  gas  manufacture  and 
fuel  utilization.  _     ..       ,^.  , 

Recovery  from  Ashes.  Fuel  Recovery  from  Furnace  Residue  (Die  Ruckgewmnung 
von  Brennstoffen  aus  Feuerungsrilckstanden) ,  Albert  Neuburger.  ^ek" 
trische  Kraftbetriebe  u.  Bahnen,  vol.  20,  no  22,  Nov.  24,  1922  pp.  250-253, 
6  figs.  Describes  ash  separator  systems  made  by  Krupp  and  other  manulac- 
turers.  both  magnetic  and  specific  gravity  types. 

Recovery  of  Unburnt  Fuel.  Times  Trade  and  Eng.  Supp.,  vol.  11,  no.  241, 
Feb.  17,  p.  539,  2  figs.  Methods  of  separation  from  ashes;  flotation  methods; 
special  washing  media;  magnetic  separation. 

The  Recovery  of  Unburnt  Fuel  From  Ashes,  G.  Reder.  Eng.  Progress, 
vol.  4,  no.  3,  Mar.  1923,  pp.  53-57,  15  figs.  Summary  of  processes  adopted  by 
various  firms;  treatment  of  ashes  and  design  of  plants  used  for  this  purpose; 
application  of  various  processes.  .-.,.,  ,     -r,  ,  a  \ 

Utilization.  Modern  Utilization  of  Fuels  (Neuzeitliche  Verwertung  der  Brennstoffe) , 
G.  Fester.  Zeit.  fur  angewandte  Chemie,  vol.  36,  no.  16,  Feb.  24,  1923,  pp. 
117-119,  3  figs.  Discusses  solid  and  liquid  fuels  from  standpoints  of  chemical 
raw  materials  and  of  energy  carriers;  carbonization  of  coal  and  lignite;  tar 
production.  _  ,,   .  ,_..,.,.  .  „     , 

Summary  of  Studies  Made  in  Great  Britain  on  the  Utilization  of  J  uels 
(Expose  des  etudes  faites  en  Grande-Bretagne  sur  l'utihsation  des  combustibles) , 
E.  Audibert.  Revue  de  l'Industrie  Minerale,  no.  53.  Mar.  1,  1923,  pp.  113-149, 
8  figs.  Report  of  special  investigation  covering  carbonization  of  coal,  produc- 
tion of  water  gas,  transformation  of  coal  into  liquid  fuel,  the  MacLaurin  furnace, 
handling  of  coal  dust,  chemical  composition  of  coal,  etc. 
.See  also  Coal;  Lignite;  Oil  Fuel;  Peat;  Pulverized  Coal. 

FURNACES,  HEATING 
Design.     Heating  Furnaces  (Quelques  Remarques  sur  les  Fours  a  ^chauffer),  Emm. 
Langlois.     Vie  Technique  et  Industrieile,  vol.  5,  no.  42.  Mar.   1923,  pp.  384- 
388.  8  figs.     Construction  of  metal-bearing  furnaces  of  two  types,  viz.,  hearth 
with  bed,  and  continuous. 

FURNACES,  hot-air 
Demon      Designing    Furl  -terns   for    110-IVg     Register  Temperatures,   VS. 

beet  Metal  Woiker,  vol  14,  no  B,  Ipi  13,  1923,  pp.  202-203,  1  fig. 
Conditions  to  l»  me1  in  de  igning  gravity  warm-air  furnace  installation  to  ope- 
rate at  maximum  air  temperature  at   140  deg   at  registers. 

FURNACES,  IM'I  SI  RIAL 
Qw-Fung      Industrial  Furnaces  (Gewerbliehe  und  industrieile  Feuerungen),  II   Lud- 

wig.     (las-  u.   Wasscrfaeh.  nd  4,  Jan    <>.  18,  2(1  and  27. 

1923,    pp     1-4.    20-23,    36-39   arid   66-67,    13   figs.      Laws  of  combustion   and 
heat   transmission;   it,   is  shown    that    filing  with    gas   in    often    expedient    and 

inomioal,  and  propaganda  for  its  use  should  be  conducted  by  gas  industry. 

Paper  read  before  Gen  :    Hydraulic  Engrj 

Small.   RcctOTBATona   roa      Heal    Salvage  in   Small   Furnaces,   w.  C.   Buell,  Jr. 

,  and  Mel    I  rig  .  vol  28,  no   14,  apt  9,  1928,  pp  8  ■■•      30  pel 

■  fuel  saved  on  even  small  tool  room  furnace  bj  simple  recuperator;  heat 

Maisting  pipe  ofta  tdium  with  which  to  build  heal  interchanger. 

Ii  i;\  IaC]  '  LL1  aOICAL 

Zinc-I)i«t   R.BCOVBBT.      Tim   Hwovrrv  of  Zinc    DuM    from   I  !,<•   \\  n-t,>  liases  of  the 

i  irnaot   ■  Otto  Brandt      Eng.  Progress,  vol   4.  no    i.  Apr    1828,  pp.  76-77,  6 

figs       Details  of  plant  for  Condi  nsation  r,f  metallic  vapors  from  smelting  furna- 
ces; utilising  heat  contained  in  waste  gases. 
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GAGING 
Methods.  Modern  Gauging  Methods,  Axel  Wickman.  Eng.  Production,  vol.  6, 
no.  127,  Apr.  1923,  pp.  242-247,  24  figs.  Fundamental  principles  governing 
limit  gaging;  describes  Wickman  measuring  machine  specially  designed  to  permit 
use  of  slip  gages  as  standards,  and  to  enable  transference  of  size  to  take  place 
within  guaranteed  error  of  0.00001  in. ;  use  of  tolerance  to  best  advantage. 

GAS  ENGINES 
Producer  Gas.     Producer-Gas  Engines  —  Application  to  Navigation  in  the  French 

Colonies  (Les  moteurs  a  gaz  pauvre  —  Applications  a  la  navigation  colomale). 

Bui    Technique  du  Bureau  Veritas,  vol.  5,  no.  1,  Jan.  1923,  pp.  13-16,  3  figs. 

Report  by  Beelaerts  to  Brussels  Colonial  Society,  on  propulsion  of  river  boats 

by  producer  gas,  mixed  gas  or  poor  gas;  production  of  gas  and  engines  used. 
Types.     Gas  Engines  and  Gas  Producer  Plants,  Hugh  Campbell.     Inst.  Mar.  Engrs. 

— Trans.,  Mar.  1923,  pp.  471-483  and  (discussion)  483-496,  10  figs.     Describes 

types  of  engines  and  gas  plants. 
Vertical.     A  Self-Contained  Gas  Power  Unit.     Power  Engr.,  vol.  18,  no.  203,  *eb. 

1923,  pp.  52-63,  3  figs.     Vertical  gas  engine  suitable  for  running  on  town  or 

producer  gas,  and  with  latter  and  generator  forms  self-contained  power  plant. 

GARBAGE  DISPOSAL 
Incineration  Plants.     Garbage  Incinerator  at  Chatham,  Ont.     Can.  Engr.,  vol. 
44,  no.  12.  Mar.  20,  1923,  pp.  343-344,  2  figs.     Garbage  situation  in  Chatham; 
collection  by-laws;  design  of  top-feed  two-cell  40-ton  incinerator. 

GAS  PRODUCERS 
Economical  Design.  A  New  Gas  Producer.  Engineer,  vol.  135,  no.  3510,  Apr. 
6,  1923,  p.  364,  2  figs.  New  tvpe  of  plant  intioduced  by  R.  G.  Syndicate 
consists  of  mechanically  fed  coal  hoppe: ,  retort  and  producer;  designed  to  secure 
higher  thermal  efficiency,  obtain  by-products  more  efficiently,  and  extend  range 
of  fuels  available. 

GASES 

Compression,  Hazards  in.  Safety  Engineering  in  the  Compression  of  Gases,  A.  D. 
Risteen.  Mech.  Eng.,  vol.  45.  no.  4,  Apr.  1923,  pp.  242-245.  Outline  of  ha- 
zards associated  with  compression  of  gases  in  common  use  in  industry,  such  as 
air,  oxygen,  nitrogen,  argon,  carbon  dioxide,  hydrogen,  acetylene,  ammonia, 
and  chlorine. 

GEAR  CUTTING 

Helical  Gears.  Quality  Production  of  Double  Helical  Gears.  Can.  Machy.,  vol. 
29,  no.  6.  Feb.  8,  1923,  pp.  20-21  and  29,  8  figs.  Essential  features  of  cutting 
gears  by  hobbing  process;  cutting  double-helical  gears,  calculations  for  tooth  size 
and  aligning  teeth.  .  ..    _ 

Herringbone  Gears.  Cutting  Double  Helical  Herringbone  Gears.  Franklin  D.  Jo- 
nes. Machy.  (N.Y.),  vol.  29,  nos.  7  and  8,  Mar.  and  Apr.  1923,  pp.  548-553 
and  613-616,  20  figs.  Application  of  nobbing  machines  of  single-  and  double- 
hop  types.  Duplex  type  of  planer  used  for  herringbone  gears  of  large  pitch; 
application  of  gear  shapers  and  end-milling  process       _._.,.         „.    . 

Methods  and  Equipment.  Quantity  Production  of  Gears,  C.  A.  Handschin.  Vt  est. 
Machy.  World,  vol.  14,  no.  3,  Mar.  1923,  pp.  83-84  and  89,  6  figs^  Equipment 
and  methods  of  gear-cutting  department  of  C.  L.  Best  Tractor  Co. 

GEARS 

B all-Friction.  Transmission  of  Power  Through  Ball  Friction  Gearing,  Carl  G. 
Nordstrom.  Am.  Mach.,  vol.  58,  no.  16,  Apr.  19,  1923.  pp.  592-593,  4  figs. 
Describes  construction  developed  in  Sweden  by  Gustav  Rennerfelt. 

Involute.  Generating  Involute  Gear  Teeth  and  Interference  in  Involute  Gears. 
West.  Machy.  World,  vol.  14,  no.  3,  Mar.  1923,  pp.  85-86,  5  figs.  Practice 
at  Fellows  Gear  Shaper  Co.  .  _  _..  , 

Normal  Pitch  as  a  Basic  Factor  in  Computing  Involute  Gears.  Ellsworth 
Sheldon.  Am.  Mach.,  vol.  58,  no.  8,  Feb.  22,  1923,  pp.  2S5-287.  Factor 
based  upon  parallelism  of  involutes;  does  away  with  many  complications  and 
takes  account  of  profile  errors  as  well  as  errors  of  spacing;  normal  pitch  easy 
to  measure.  __        ,  _    _    _.       ,  »»     , 

Quality  Control.  Quality  Control  in  Gear  Manufacture,  S.  O.  Bjqrnberg.  Machy. 
(N.Y.),  vol.  29,  no.  8.  Apr.  1923,  pp.  623-626,  7  figs.  Equipment  employed 
for  inspecting  hob,  hobbing  machine,  and  finished  gear. 

GOLD  DEPOSITS 

Quebec.  Prospects  for  Gold  in  Northwestern  Quebec,  Theo.  C.  Denis.  Eng.  and 
Min.  Jl.-Press,  vol.  115,  no.  15,  Apr.  14,  1923,  pp.  674-6.5. .1  fig.  .  Favourable 
geological  features  of  Abitibi  region;  correlation  with  Ontario  mining  districts; 
prospecting;   accessibility.      GRTNDING 

Reqrinding  Practice.  Modern  Regrinding  Shop  Practice,  L.  A.  Hastings.  Abra- 
sive Industry,  vol.  4,  no.  3,  Mar.  1923,  pp.  70-73,  6  figs.  Locating  Cylinders 
for  iegrinding;  selection  of  correct  wheel;  fitting  oversize  pistons  and  piston 

rings;  importance  of  accurate  work.  , , 

Modern  Tools  Regrind  Auto  Parts.  Herbert  T.  Simonds.  Abrasive  Indus- 
try, vol.  4,  no.  3,  Mar.  1923,  pp.  66-68,  6  figs.  Equipment  and  methods  for 
regrinding  cylinders,  crankshafts,  etc. 

Railway  Shops.     European  Grinding  Practice  Being  Extended      Ky.  Mcch.  lug, 

irol   97   no.  4,  Apr.  1923,  pp  fige       Di    cribi u  -and 

methods  of  proven  value  in  British  and  Continental  repair 

GRINDING  M  ICHIN1  - 
Tools     The  S    II.  I>     iutomatii    Univei 
vol.   115,  no.  2987,  M 
manufactured  by  Soci  ■  "'•  '  ans- 
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PHYSIOLOGICAL  R]  \'  nOHS  i"  HlOH  I'i.ui-i.k.vi  i  III  Some  Physiological  Reactions 
to  High   '  Humidities,  W,  .1    McConnell  and  FT  C.  Houghton. 

An  ing  and  Venl    Engn       Jl.,  ■■<■'   20,  do   2,  War   1923,  pp.  131- 

163,  13  figs,  Statement  of  what  Eai  been  attained  id  present  study  and  general 
reference  to  future  work  contemplated:  description  of  fat  ilities  available  and  meth- 
ods used;  discussion  of  physiological  findings  of  author's  experiments. 

BEAT  TRANSMISSION 
Buildings,     Heal  Transmission  through  Building  Structures.  E.  F.  Mueller.    Am. 

Boo.   Beating  and  Vent.  Engrs. —  Jl.,  vol.  29,  no.  2,  Mar.  1923,  pp.  09-73. 

Method  and  apparatus  used  in  Bur.  of  Standards  tests. 
Calculation.     Transfer  of   Heat,  Terrell  Croft.     Combustion,  vol.  8,  no.  3,  Mar. 

1923,    pp.    187-190,    4    figs.     Thermal    resistance    and    thermal    conductance; 

transfer  <>f  heal  l>y  convection,  and  its  many  ways  of  utilization,  i.e.,  in  hot-water 

steam,  and  hot-air  heating  systems,  ventilating  systems,  steam  boilers,  etc.; 

calculations. 

HEATING 
Machine  Shops.     Three  Different  Methods  of  Heating  a  Large  Machine  Shop,  James 

Mackay.     Domestic  Eng.  (Chicago),  vol.  102,  no.  11,  Mar.  17,  1923,  pp.  557- 

560,   8   figs.     Notes    with    illustrations  showing   various   methods   of   heating 

machine  shop  of  brick  construction. 

HEATING,  ELECTRIC 
Buildings.     Electricity  for  Heating  Buildings,  C.  Cordon  Gale.  Egn.  Jl.  (Eng.  Inst. 
Can.),  vol.  6,  no.  4,  Apr.  1923,  pp.  183-185,  2  figs.     Explanation  of  why  general 
use  of  electrical  energy  for  heating  is  impractical. 

HEATING,  HOT-AIR 
Ducts.     Methods  of  Supporting  and  Erecting  Duets  T.  W.  Reynolds.     Heating  and 

Vent.  Mag.,  vol.  20,  no.  3,  Mar.  1923,  pp.  46^17,  1  fig.     Kind  of  material  used 

for  supports;  how  ducts  are  braced. 
Waste-Heat  Utilization.     Industrial  Hygiene  Plants  and  Utilization  of  Waste  Hear 

(Gewerbehvgienische     Anlagen     und     Abwarmeausnutzung),     Otto     Brandt. 

Warme,  vol.  46,  nos.  3  and  4,  Jan.  19  and  26,  1923,  pp.  25-27  and  39-41,  17  figs. 

Air  conditions  in  winter;  production  of  hot  air  by  use  of  flue  gas  and  waste  steam; 

briquetting  of  scrap  for  fuel;  unit  and  central  heating;  humidifiers;  etc. 

HEATING.  HOT-WATER 
Museum.     Heating  and  Ventilating  U.S.  Museum,  C.  R.  Denmark.     Am.  Soc.  Heat- 
ing and  Vent.  Engrs.  —  Jl.,  vol.  29,  no.  2,  Mar.  1923,  pp.  87-99,  8  figs.     Details 
of  forced  hot-water  circulation  and  air-exhaust  systems  in  new  museum  building 
of  natural  history,  Washington,  D.C. 

HEATING,  HOUSE 
Fuel-Costs  Comparison.     House  Heating  with  Gas  Coal  and  Oil,  H.  D.  Valentine. 
Am.  Gas  JL,  vol.  118,  no.  15,  Apr.  14,  1923,  pp.  310-313,  4  figs.     A  seasonal 
cost  comparison.     Paper  read  before  111.  Gas  Assn. 

HEATING,  STEAM 

Radiator  Traps.  Tests  of  Radiator  Traps,  W.  F.  Stutz.  Am.  Soc.  Heating  and 
Vent.  Engrs.  —  Jl.,  vol.  29,  no.  2,  Mar.  1923,  pp.  78-86,  6  figs.  Performance 
of  eight  types  investigated  and  results  compared. 

Vacuum.  Vacuum-Vapor  Heating  Systems,  E.  R.  Pierce.  Domestic  Eng.  (Chicago), 
vol.  101,  nos.  11  and  13,  Dec.  16  and  30,  1922  and  vol.  102,  nos.  1  and  4,  Jan. 
6  and  27,  1923,  pp.  475-J77,  573-576,  32-34  and  171-174,  25  figs.  General  his- 
tory of  growth  of  various  types  of  vacuum,  vacuum-vapour  and  straight  vapour 
systems. 

HIGHWAYS 

Design  and  Location.  Economic  Study  of  Highway  Design  and  Location,  O.  L. 
Kipp.  Eng.  News-Rec,  vol.  90,  no.  16.  Apr.  19,  1923,  pp.  699-701.  Con- 
sideration of  distance,  grades,  alignment,  width  and  surface  in  respect  to 
cheap  operation  of  motor  vehicles.     (Abstract.) 

HOISTING  ENGINES 

Reversible.  A  Reversible  Hoisting  Engine.  Practical  Engr.,  vol.  67,  no.  1878, 
Feb.  22,  1923,  p.  101,  1  fig.  Describes  design  developed  by  Rushworth  Bros., 
Ltd.,  London,  to  meet  need  of  moderately  high-speed  engine  for  general  hoisting 
and    crane    work. 

HOISTS 

Electric.  Electric  Lifting  Apparatus  (Essai  de  classification  des  appareils  de  levage 
a  courant  electrique),  H.  Meuris.  Revue  G£ne>ale  de  l'Electricite\  vol.  13, 
no.  5,  Feb.  3,  1923,  pp.  175-181,  11  figs.  Different  combinations  of  movement 
that  can  be  effected;  power  required;  comparison  of  electric  motor  and  hydraulic 
motor. 

HOUSES,  CONCRETE 

Construction.  Can  Concrete  Houses  be  Popularized?  J.  C.  Pearson.  Contract 
Rec.  and  Eng.  Rev.,  vol.  37,  no.  12,  Mar.  21,  1923,  pp.  282:285.  Advantages 
of  concrete  house;  arguments  against  it;  construction  details. 

HYDRAULIC  PRESSES 
Locomotive  and  Car  Shops.     Hydraulic  Presses  for  the  Locomotive  and  Carriage 
Shops.     Brit.  Machine  Tool  Eng.,  vol.  2,  no.  19,  Jan.-Feb.  1923,  pp.  587-591, 
8  figs.     Types  of  hydraulic  presses  for  use  in  locomotive  and  car  shops,  produced 
by  Fielding  &  Piatt,  Gloucester,  England. 

HYDRAULIC  TURBINES 

Developments.  Modern  Hydraulic  Turbines.  Indian  and  Eastern  Engr.,  vol.  51, 
nos.  5  and  ".  Nov.  and  Dec  1922,  and  vol.  52,  no  1,  Jan.  1923,  pp.  255-257, 
31 1-314  and  29-31 ,  13  figs.  Recent  development  in  design  of  turbines  as  applied 
principally  to  hydro-electric  work.  Nov:  Low-pressure  turbines;  draft  tube 
known  as  hydraucone.  Dec:  Francis  turbines  for  moderate  heads.  Jan.: 
IIit;h-head  Francis  turbines. 

Resent  Progress  in  the  Utilization  of  Hydraulic  Power  (Recents  progrds 
dans  l'utilizntion  de  la  force  hydraulique),  E.  Bergstrom.  Annates  de  I'Energie, 
vol.  2,  nos.  4,  5  and  0,  July-Aug  .  Sept  I  Id  and  \<>\  -Dec  1022,  pp.  136-141, 
178-183  and  217-220,  23  lies  Speed  regulators  for  Francis  turbines;  charac- 
ter! !  ,ntrol  of  Pelton  win  els,  and  examples  of  modern  installations; 
low-  and  high-pressure  conduits,  of  wood,  concrete,  and  steel 

Maciiinin*  Slaking  shafts  i^r   Hydraulic  Turbines,   Howard  Campbell. 

Am.  Mach.,  vol  58,  no  16",  Apr.  12,  1023,  pp.  657-558,  6  figs.  Forging  and  ma- 
ohining  operations  on24,000-hp  turbine  shafts;  inspection  and  assembly  met  bos. 

Performance,    \m  rhe    Hydraulic  Turbine:   Analysis  of   Performance, 

F.  Johnstone  Taylor  lice  Times,  vol.  58,  no.  1680,  Mar  16,  1<>L'3,  pp.  263- 
266,  9  figs.  Character!  -ins:  relations  of  power  speed  and  discharge;  discrepan- 
cies in  head  measurement:  I  ind  performance;  tests 


Ki.i.i  latou      Exploiting  Small  Water  Power  B  .'>er  die  Aus- 

outiung    kleiner    Wasserkraite),    C.    Itvindl.     Elektriache    Kraftbeti 
Bahnen,  vol    20,  no    21.  Nov    10,  1922,  pp.  237-240,  5  figs.      Describes  Thomas 
automatic  control  device  for  d.c.  turbine  installations. 

Tri-EB     Water  Turbines  and  Their  Principle,  w.  B  Roberts     Power  finnan,  vol  16, 
no  B.Feb  6, 1023,  pp  26-20,  11  fig-      Forces  involved  in  converting  bead  pres- 
sure into  useful  work,  and  means  of  effecting  this  through  various  types  oftur- 
practical  installations. 

HVDRO-ELECTRIC  DEVELOPMENTS 

California.  Preliminary  Developments  on  a  Bydro-Electric  Project.  H  K  Fox. 
Eng.  News-Rec  .  vol.  90,  no.  16,  Apr.  19,  1028,  pp.  606-008,  5  figs.  300,000-hp. 
system  on  Kings  River  in  California  begun  with  building  of  capms.  roads, 
bridges,  and  gaging  stations;  winter  quarters  maintained  by  hydrographers. 

HVDRO-ELECTRIC  PLANTS 

Automatic  Operation.  Station  Operates  Automatically.  Power  Plant  Eng..  vol. 
27,  no.  8,  Apr.  15,  1923,  pp.  403-407,  9  figs.  New  England  Power  Co.  500-kva. 
hydro-electric  station  at  Wilmington,  Vermont,  designed  for  complete  automa- 
tic operation;  station  started  up  by  time  clock  or  by  level  of  storage  pond. 

Small-Head.  Exploiting  Small  Water  Power  Resources  (Vorschlage  fiber  die  Aus- 
nutzung  kleiner  Wasserkrafte),  R.  Bosselmann.  Elcktrische  Kraftbetriebe 
u.  Bahnen,  vol.  20,  no.  15.  Aug.  10,  1922,  pp.  157-160,  4  figs.  Gives  two 
examples  of  installations  of  independent  d.c.  plants  with  storage  batteries, 
driven  by  water  power. 


ICE  PLANTS 

Freezing  Tanks.  Heat  Transfer  in  the  Freezing  Tank,  H.  I.  Lewis.  Ice  and 
Refrigeration,  vol.  64,  no.  3.  Mar.  1923,  pp.  197-202,  10  figs.  Heat  and  work; 
heat  transference;  brine  agitation  and  flow;  relation  of  heat  transmission 
and  brine  circulation;  relation  of  compressor  and  brine-circulation  power. 

Oil-Engine-Driven.  Ice-Making  Economy  with  Oil  Engines.  Oil  Engine  Power, 
vol.  1,  no.  3,  Mar.  1923,  pp  117-122,  6  figs.  Describes  oil-engine-driven  ice 
plant  in  Jersey  City,  N.J.,  of  Feigenspan  Corp.;  normal  daily  capacity  of  200 
tons  of  ice;  performance  of  the  two  300-b.  h.p.  and  two  150-b.  hp.  twin-cylinder 
horizontal-type  De  La  Vergne  engines  and  ammonia  compressors. 

Steam-Driven.  A  Steam  Driven  lee  Plant.  A.  J.  Volk.  Refrig.  World,  vol.  58, 
no.  3,  Mar.  1923,  pp.  18-20,  1  fig.  Cost  of  making  ice  in  plant  of  Hudson 
Consumers  Ice  Co.,  Hoboken,  N.J.;  satisfactory  results  obtained. 

INDUSTRIAL  MANAGEMENT 

Assembling  Methods.  Methods  Used  in  Assembling  Sweepers,  Fred.  H.  Colvin. 
Am.  Mach.,  vol.  58,  no.  8,  Feb.  22,  1923,  pp.  281-283,  7  figs.  Layout  of  assem- 
bly departments  with  modern  conveying  apparatus;  running  motors  on  assem- 
bly trucks;  securing  co-operation  by  group-bonus  method.  Practice  of  Hoover 
Suction  Sweeper  Co. 

Engineering  Department.  The  Successful  Operation  of  an  Engineering  Depart- 
ment, W.  E.  Irish.  Indus.  Management  (N.Y.),  vol.  65,  no.  4,  Apr.  1923,  pp. 
225-231.     Meeting    emergencies. 

Engineering  Specifications.  Co-ordinating  the  Bill  of  Materials  With  Shop  Re- 
quirements, G.  G.  Thompson.  Am.  Mach.,  vol.  58,  no.  12,  Mar.  22,  1923,  pp. 
451-454,  2  figs.  Intelligent  sub-assembly  grouping  and  numbering  simplifies 
shop  methods;  card  file  more  flexible  than  materials  sheet;  chances  of  error 
and  waste  reduced. 

Organizing  and  Directing.  The  Three  Divisions  of  Management,  Joseph  Mayer. 
Management  Eng.,  vol.  4,  no.  4,  Apr.  1923,  pp.  255-257,  1  fig.  Organizing, 
preparing  and  directing. 

Principles.  The  Principles  of  Organization  and  Management.  Wallace  Attwood. 
Indus.  Management  (Lond.),  vol.  9,  nos.  4,  5,  6  and  7,  Feb.  22,  Mar.  8,  22 
and  Apr.  5,  1923,  pp.  109-111,  137-139.  174-176  and  202-204,  2  figs.  Indica- 
tion of  main  points  that  must  be  borne  in  mind  when  building  up  efficient 
organization.     Paper  read  before   Instn.   Production   Engrs. 

Production  Methods.  Works  Production,  G.  H.  Nelson.  Instn.  Elec.  Engrs. — 
Jl.,  vol.  61,  no.  316,  Mar.  1923,  pp.  338-352  and  (discussion)  352-362,  5  figs. 
Describes  system  of  organization  successfully  employed  in  works  for  manu- 
facture of  electrical  machinery. 

See  also  Cost  Accounting;  Motion  Study. 

INDUSTRLAL  RELATIONS 
Propaganda  Through  House  Organ.     How  Workera  React  to  Propaganda,  Verne 
E.  Burnett.     Indus.  Management  (N.Y.),  vol.  65,  no.  4,  Apr.  1923,  pp.  250- 
253.     Plant  house  publication  as  barometer. 

INLAND  WATERWAYS  . 

Functions.  The  Functions  of  Inland  Waterways  in  the  National  Transport  Ser- 
vice, Frank  Rayner.  Inst.  Transport  —  Jl.,  vol.  4,  no.  3,  Jan.  1923,  pp.  114- 
118  and  (discussion)  118-119.  Author  summarizes  functions  of  inland  water- 
ways. 

INSULATORS,  HEAT 

Steam-Pipe  Covering.  Heat  Insulation  Applied  to  Steam  Pipes  (Lea  calorifuges 
appliques  aux  tuyaux  de  vapeur),  H.  Carra.  Chaleur  et  Industrie,  vol.  4,  no. 
34,  Feb.  1923,  pp.  129-136,  14  figs.  Losses  due  to  absence  of  insulation;  detailed 
explanation  of  proper  choice  of  insulation  for  given  case. 

INTERNAL-COMBUSTION  ENGINES 
Detonation.  Laws  Concerning  Gaseous  Detonation,  Thomas  Midgley.  Jr.  and  Ro- 
bert Janeway.  Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no.  4,  Apr  1923,  pp.  367- 
373,  12  figs.  Explanation  of  gaseous  detonation  based  upon  what  are  considered 
incontrovertible  laws.  Mathematical  determination  of  critical  pressure  of 
detonation. 
Fuel  Problems.  Raindrops  and  Engineering,  G.  B.  Upton.  Sibley  Jl.,  Eng.,  vol. 
37  nos.  1,  2  and  3,  Jan.  Feb.  and  Mar  .  1923.  pp  2-7  and  9,  32-36.  and  60-63 
and  65;  1  fig.  Points  out  that  laws  which  control  size  of  rain  drop  in  air  supply 
equally  well  to  moisture  drops  in  steam,  to  gasoline  and  oil  drops  in  air  in 
internal-combustion  engines,  etc  Feb.:  Carburetion  of  internal-combustion 
engines.  Mar.:  Direct  or  "solid"  injection  of  fuel  for  internal-combustion 
engines. 
Heavi-Fuel  Utilization.  The  Present  Status  and  Probable  Development  of 
Internal-Combustion  Engines  to  Consume  Heavy  Fuels.  Oil  Engine  Power, 
vol.  1,  nos.  2  and  3.  Feb  and  Mar.  1923,  pp.  S9-91  and  95-99.  and  134-136  and 
141.  2  figs.  Paper  on  "How  the  Problem  Looks  to  Me,"  by  Henry  L.  Doherty, 
read  before  third  annual  meeting  of  Am.  Petroleum  Inst.,  and  remarks  by 
others,  which  include  experience  with  fuels,  effect  of  sulphur,  overcoming 
peculiarities  of  heavy  fuels,  reliability  of  Diesel  engines,  capacities  and  effi- 
ciencies, heavy-oil  engine  for  automobile  use,  etc. 
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High  Compression.  Internal-Combustion  Engine  Characteristics  under  High 
Compression.  Soc.  Automotive  Engrs. — .11.,  vol.  12,  no.  4,  Apr.  1923,  pp. 
354-358.  Discussion  of  paper  by  J.  H.  Holloway,  H.  A.  Huebotter  and  G.  A. 
Young,  published  in  Jan.  1923  issue. 

Vegetable  Oil,  Fuel.  Vegetable  Oils  in  Internal-Combustion  Engines  (Utilisation 
des  huiles  v£getales  dans  les  moteurs  a  combustion  interne),  L.  A.  Charles. 
Chaleur  et  Industrie,  vol.  4,  no.  34,  Feb.  1923,  pp.  125-128,  4  figs.  Difference 
in  combustion  of  vegetable  oils;  application  to  Diesel  engines;  advantages  of  me- 
chanical over  solid  injection;  results  of  tests. 

See  also  Automobile  Engines; Diesel  Engines;  Oil    Engines. 

IRON  ALLOYS 
Ibon-Arsenic.     Contribution   to   the   Study   of   Iron-Arsenic   Alloys    (Beitrag   zur 
Kenntnis   der  Eisen-Arsen-Legierungen),   P.    Oberhoffer  and   A.    Gallaschik. 
Stahl.  u.  Eisen,  vol.  43,  no.  12,  Mar.  22.  1923,  pp.  398-400,  6  figs.     Investigation 
of  diagram  of  state  of  alloys  with  0  to  8  per  cent  arsenic. 

IRON  AND  STEEL 

Corrosion  and  Oxidation.  Corrosion  and  Oxidation  of  Iron  and  Steel,  T.  S. 
Fuller.  Power  House,  vol.  16,  no.  5,  Mar.  5,  1923,  pp.  30-31.  Cause  of  corro- 
sion, showing  some  eailier  theories  advanced  to  account  for  phenomena;  compo- 
sition of  metal  has  much  to  do  with  this  action. 

Corrosion-Resisting.  Corrosion-Resisting  Irons  and  Steels,  James  A.  Aupperle. 
CehmandMet.  Eng.,  vol.  28,  no.  15,  Apr.  10,  1923,  pp.  681-682.  Discussion 
of  corrosion  resistance  of  pure  iron,  chromium  steel  and  silicon  cast  irons.  See 
also  articles  by  Pierce  D.  Schenck,  entitled  Acid-Resisting  Irons,  p.  678,  3  figs. 

IRON  CASTINGS 

Defects.  Surface  and  Internal  Defects  in  Iron  Castings.  J.  E.  Fletcher.  Foundry 
Trade  Jl.,  vol.  27,  nos.  342  and  344,  Mar.  8  and  22,  1923,  pp.  200-201  and  235- 
236  and  (discussion)  236-237.     Their  relationship,  cause  and  cure. 

Electric-Furnace  Iron  for.  Advantages  of  Basic  Electric-Furnace  Iron  for  Cas- 
tings to  Resist  Abrasion,  Larry  J.  Barton.  Eng.  and  Min.  Jl. -Press,  vol.  115, 
no.  14,  Apr.  7,  1923,  pp.  628-630,  2  figs.  So-called  synthetic  iron,  made  in 
electric  furnace,  said  to  be  much  more  satisfactory  for  crusher  jaws,  ball-mill 
liners,  roll  shells,  and  other  parts. 

Gray  Iron.  Some  Notes  on  Grey-Iron  Castings,  M.  Benbow.  Foundry  Trade  Jl., 
vol.  27,  no.  345,  Mar.  29,  1923,  p.  250.  Notes  on  pouring  cylindrical  castings; 
casting  temperatures;  surface  defects;  cupola  troubles;   core  oils  and  sands. 

Test  Bars.  The  Value  and  Relation  of  Test-Bars  to  Castings,  S.  G.  Smith.  Foundry 
Trade  Jl.,  vol.  27,  no.  345,  Mar.  29,  1923,  pp.  248-250.  Admiralty  and  other 
specifications;  test  pieces  for  fuse  bodies;  standard  test  bars. 

Tunnel  Segments.  Tunnel  Segments  Big  Contract.  Foundry,  vol.  51,  no.  7,  Apr. 
1,  1923,  pp.  260-263,  8  figs.  Manufacture  of  gray-iron  and  steel  castings  for 
lining  of  Hudson  River  vehicular  tunnel.  See  also  article  entitled  Jolt  Machines 
Mold  Segment  Castings,  in  same  issue,  pp.  263-267,  4  figs.,  describing  molding 
of  cast-iron  segments  for  vehicular  tunnel  on  jolt  ram  machines. 

IRON,  PIG 
Shipping  Methods.     How  Britons  Ship  Pig  Iron  to  U.S.     Iron  Trade  Rev.,  vol.  72, 
no.  12,  Mar.  22,  1923,  pp.  871-873,  6  figs.     Details  of  handling  and  shipping 
arrangements  at  ports  of  Middlesborough,  Barrow-in-Furness,  and  Glasgow. 


LABOUR 
Hours  or  Work.  The  Eight-Hour  Day  and  Its  Effect  on  Production  (La  Journe> 
de  huit  heures  et  sa  repercussion  sur  la  production),  Henri  Poncay.  GSnie 
Civil,  vol.  82,  nos.  6  and  7,  Feb.  10  and  17,  1923,  pp.  133-136  and  156-159. 
Historic  Review;  conditions  in  coal  mines,  metallurgy,  mechanical  construction, 
railways,  navigation,  and  public  works;  changes  demanded. 

LABORATORIES 

Hydraulic.  The  Hydraulic  Laboratory  of  the  University  of  Wisconsin,  Charles 
I.  Corp.  Wis.  Engrs.,  vol.  27,  no.  5,  Feb.  1923,  pp.  83-85  and  94,  7  figs.  Pur- 
pose of  laboratory  is  to  give  instruction  and  conduct  investigation;  features  of 
design;  water  supply;  equipment. 

Metallurgical.  Description  of  a  Modern  Metallurgical  Laboratory.  Richard 
Rimbach.  Forging  and  Heat  Treating,  vol.  9,  no.  3,  Mar.  1923,  pp.  163-165, 
10  figs.  Research  Bureau  Laboratory  of  Standard  Steel  Car  Co.  completely 
equipped  for  physical,  chemical  and  microscopic  examinations;  equipment. 

Research.  New  Research  Laboratories  of  the  General  Electric  Co.,  Ltd.  Elec.  Ry. 
and  Tramway  Jl.,  vol.48,  no.  1174,  Mar.  9,  1923,  pp.  111-1 14,  9  figs.  Describes 
buildings,  layout,  lighting  equipment,  laboratory  factory,  workshops,  research 
work   and   routine   tests. 

LIGHTING 

Chaiit  for  Designing  [llumin  ition  Nomographic  Chart  fur  Designing  Illumina- 
tion, Kmil  Kim  Elec.  World,  vol  81,  no  ll.  (Vpi  7.  1923,  pp  B01  803,  I  fig 
Applicable  to  direct  or  indirect  illumination,  using  photometric  curve  of  fixture 
or  intensity  readings  in  one  plane. 

Bini.moiiAj  nv  Bibliography  of  Lighting  Article*  in  the  Proceedings  of  the  \  l-  I  \  . 
J.  Carl  Fischer  Nat.  Elec.  Light  Assn.  Bui.,  vol  <i,  no  in,  Oct  H'22.  tip.  621- 
r,;>;t 

IK/ 
Looomotivi  I  if. i       Brown  '  oal    and  Peal  as  Locomotive  Fuels  [Braunkohle  und 

Tori  als  Lokomotivbrennstoffe),  ll    Land  berg      Zeil    d  chei 

Ingrni.no  I  1    Mai    17,  1923    pp  repa 

ration  of  fuels;  grinding  and  handling  of  pulverized  fuel;  i  and  firing 

of  fuel  on  locomotive 
Utilisation-      The  Utilisation  of   Lignitt    Coal,   Bancroft  Gore      Black   Bills  Engr. 

(Formerly 

portly  on   p    127      Review  of  fuel  situation  in  South 

mads  at  Mining  Expel  tion  burning  lignit  und,  undried  dual 

form  to  determim   best  combustion  conditio!  .pgra- 

dmg  of  lignite  at  mine  by  crushing,  followed  by  dryini 

on  important  factor  In  adopting  this  fuel  for  domestic  and 

Industrial  purposes 

I   [Ml       In'    I 

Causniso   I'i.am      World's   Largos!   Combination    Flu*   and   I  Cru  long 

I'lnnt      Concrati  Cemi  n(    Mill  .-• 
14  dm      Double-unil  plant  of  Kelle]   Island 
oapacity  of   lo.doij  tons  in  h  hr      Detail    of  qu 


LIQUIDS 
Inflammable,  Mechanical  Handling.  Handling  of  Inflammable  Liquids  (La  ma- 
nipulation des  liquides  inflammables),  J.  Philippe.  Ouvrier  Moderne,  vol.  5, 
no.  12,  Mar.  1923,  pp.  477-497,  19  figs.  Present  methods  of  storing  gasoline; 
automatic  handling;  describes  principal  types  of  apparatus  used,  including 
Martini   &  Hiineke,  Mauelere,  By-water,  Gilbert   &  Barker,  and   Hardoll. 

LOCOMOTIVES 
Development.     Locomotive  Development.     Times  Trade  and  Eng.  Supp.,  vol.  11, 

no.  242,  Feb.  24,   1923,  p.  567.     Importance  of  boiler  capacity;  influence  of 

load  cage;  recent  designs;  advantage  of  Pacific  type. 
Diesel-Electric.     Railway  Traction  by  Means  of  Diesel-Electric  Locomotives  (La 

traction  ferroviaire  par  locomotives  Electro-Diesel),  J.  Boudet.     Vie  Technique 

et  Industrielle,  vol.  4,  no.  39.  Dec.  1922,  and  vol.  5,  nos.  40  and  41,  Jan.  and  Feb. 

1923,  pp.   161-168,   232-236  and  299-304,   15  figs.     Construction,   equipment 

and  operation  of  Diesel-electric  locomotives  on  Swedish  railways,  Diesel-electric 

on  railways  in  .Saxony ;  Italian  Diesel-electric  locomotives  of  1200  hp.  four  stroke, 

and  2000  hp.  two  stroke,  comparison  of  steam  and  electric  traction. 
Electric.     See  Electric  Locomotives. 
Fuel  Determination.     Some  Fuel  Determinations  Made  on  Locomotives  Operated 

by  the  Southern  Pacific  System,  A.  H.  Babcock.     Am.  Inst.  Elec.  Engrs.  — Jl., 

vol.  42,  no.  4,  Apr.  1923,  pp.  335-342,  6  figs.     Study  of  track  over  Tehachapi 

Pass. 
Geared.     Willamette  Geaied  Locomotives.     Ry.  Age,  vol.  74,  no.  16,  Mar.  24,  1923, 

p.  808,  1  fig.     Details  of  locomotives  built  for  logging  puiposes,  with  side  drive 

and  3-cy Under  vertical  engine  capable  of  developing  900  hp. 
Superheated.     Converting  Locomotives  for  Superheated  Steam.     Rv  Gaz.,  vol.  38, 

no.  12,  Mar.  23,  1923,  pp.  490-493,  8  figs.     Experience  on  Great  Northern  Ry., 

Ireland. 

The  German  Standard  2-10-0  Type  Three  Cylinder  Locomotive,  Desider 

Ledacs  Kiss.     Ry.  and  Locomotive  Eng.,  vol.  36,  no.  4,  Apr.  1923,  pp.  99-101, 

3  figs.     Standard  consolidation-type  freight  engine  is  equipped  with  Schmidt 

superheater  and  feedwater  preheater. 
Superheater  Tank.     Superheater  Tank  Locomotives  in  Suburban  Service,  F.  W. 

Brewer.     Engineer,  vol.  135,  no.  3506,  Mar.  9,  1923,  pp.  255-256.     Discussion 

of  economic  value. 
Tank.     Heavy  Tank  Locomotives  for  Working  Coal  Traffic  on  the  South  Maitland 

Railways  of  New  South  Wales.     Ry.  Gaz.,  vol.  38,  no.  11,  Mar.  16,  1923,  p. 

460,  2  figs.     Develop  tractive  effort  of  27,300  lb.  at  75  per  cent  of  boiler  pressure 

which  is  180  lb.  per  sq.  in. 

LOOMS 

Mechanisms.  Looms,  Driving  Reversing,  Stopping  and  Starting,  and  Loom  Shed- 
ding-Mechanism  and  Pattern  Cards,  Chains,  Surfaces,  and  the  Like.  Abridg- 
ments of  Specifications,  class  142  (i),  period  1909-15,  1923,  178  pp.  Patents 
for  inventions. 

LUBRICANTS 
Graphite.  Recent  Developments  in  Lubrication  with  Special  Reference  to  Gra- 
phite, J.  Thomas.  Min.  and  Geol.  Inst,  of  India  —  Trans.,  vol.  17,  part  2,  Nov. 
1922,  pp.  93-109  and  (discussion)  190-113,  7  figs.,  partly  on  supp.  plates.  Notes 
on  friction,  liquid,  solid  and  semi-solid  lubricants;  celloid  solid  lubricants;  advan- 
tages of  graphite  as  lubiicant. 

LUBRICATION 
Researches.  Some  Recent  Researches  on  Lubrication,  T.  E.  Stanton.  Instn.  Mech. 
Engrs.  —  Proc,  vol.  2,  no.  6,  Dec.  1922,  pp.  1117-1145,  8  figs.  Present  position 
of  problem;  review  of  Reynolds  theory;  experimental  investigation  of  charac- 
teristics of  cylindrical  journal  lubrication  under  limiting  conditions  of  pressure; 
conclusions  based  on  tests. 
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MACHINE  SHOPS 
Analytical  Data,  U.S.     Seeing  Ourselves  Through,  the  Census.     Am.  Mach.  vol. 
58,  no.  10,  Apr.  19,  1923,  pp.  585-588,  5  figs.     Analytical  data  on  machine  shops 
and  foundries,  and  steam-railway  iepair  shops;  graphical  work  of  Nat.  Indus. 
Conference  Board. 

MACHINE  TOOLS 

Chain  Drive.  Application  of  Chain  Drives  to  Machine  Tools.  Can.  Machy.,  vol. 
29,  no.  11,  Mar.  15,  1923,  pp.  20-22,  8  figs.  Typical  example  of  chain-drive 
efficiency;  direct  drives  from  motor  to  machine,  and  drive  from  lineshaft  to  ma- 
chine; proper  care. 

Design.  Methods  of  Machine  Tool  Design,  A.  L.  DeLeemv  Am  Mach.  vol.  58, 
no.  8,  Mar.  22.  1923,  pp.  297-300,  8  figs.  Use  of  hydraulic  and  pneumatic 
devices  in  feed  mechanisms;  friction  drives  of  simple  and  complex  design;  Sellers 
friction. 

Drive  of  Reciprocating  Members.  Weight  and  Spring-Driven  Reciprocating 
Members,  W.  R.  Gilpin.  Machy.  (Loncl  ),  vol  21,  no  546,  Mar.  15,  1923, 
pp.  746-747,  1  fig.  Advantages  of  weight  drive:  ( 1)  uniform  pull,  (2)  simplicity 
of  application.  (3)  durability;  advantages  of  spring  drive:  (1)  comparative  ab- 
sence of  inertia;  (2)  rapidity  of  action:  (8)  convenience  of  application 

Hydraulic-Transmission-  Diuvf  Hydraulic-Transmission  Variable-Speed  Drive 
for  Machine  Tools  and  Manufacturing  Processes,  \N  alter  Ferris  Mcch  Eng., 
vol  45,  no  i,  Apr  [923,  pp,  238-241  and  (discussion)  241  and  245,  10  figs. 
Application  of  Oilgear  transmission  to  machine-tool  dri\  ing,  broaching,  hydrau- 
lic presses,  etc.     (Abridged) 

Laikjk.  Design  and  Construction  of  Large  Machine  Tools.  Ceo  11  Benton,  Jr  Mcch. 
Eng..  vol.  45.   no    4,    \pr     1923.   pp  figs      Limitations  imposed 

on  design  by  materials  and  available  shop  equipment;  problems  involved  in  de- 
sign and  construction  of  large  boring  mills  and  planers. 
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M  IGNESI4  M  u.l.ois 
Mechanh'm  Profsbtim  The  Mechanical  Properties  of  Magnesium  \lloys,  Leslie 
\itchison.  Inst,  of  Metals  advance  paper,  no  1,  for  meeting  M:ir.  7-8,  1923, 
5  pp.,  2  figs  Results  of  testa  made  upon  electron  metal  and  various  other  alloys 
of  magnesium  Bee  also  (abstract)  in  Metal  Industry,  vol.  22,  no  10,  Mar. 
9,  1923,  pp   222-223,  2  figs. 

MAGNESITE 
Mining  and  i  sis.     Mining  and  Utilization  of  Magnetite     Pacific  Min.  NewsofEng. 
and  Min.  .11  -Press;  vol.  2,  no.  2,  Feb    1923,  pp.  .'i.'i-.'iH.  7  figs.     Mining  operations 
in  California;  methods  of  using  and  properties  of  plastic  magnesite  products; 
uses  in  building  construction. 

MALLEABLE  IRON 

Electhic  Production.  Malleable  Cast  Iron  and  lis  production  in  the  Electric 
Furnace,  E.  F.  Collins.  Nat.  Elec.  Light  Assn.  Bui.,  vol.  9,  no.  11,  Nov.  1922, 
pp.  699-702,  4  figs.  General  nature  of  malleable  iron  and  laws  governing  its  pro- 
duction; advantages  which  electric  heat  offers  malleable  iron  foundryman. 

M  \PPING 
Aerial  Photography.  Application  of  Aerial  Photographs  to  Map  Making,  Dou- 
glas II.  Nelles.  Can.  Engr.,  vol.  44,  no.  11.  Mar.  13,  1923,  pp.  309-315,  9  figs. 
Application  of  aerial  photography  to  making  of  city  maps.  Main  factors 
to  be  considered  in  transferring  data  from  aerial  photo  to  city  map;  details  of 
complete  list  of  definitions  as  defined  by  British  Aerial  Surveying  Committee. 

MARINE  STEAM  TURBINES 
Mechanical  Gearing.  Mechanical  Gearing,  Charles  A.  Parsons,  Stanley  S.  Cook 
and  H.  M.  Duncan.  Engineeriog,  vol.  115,  no.  2987,  Mar.  30,  1923,  pp.  408- 
411,  7  figs.  Based  on  experiments,  it  is  concluded  that  oil  quenching  of  large 
masses  of  nickel  steel  introduces  risks  of  cracks  and  excessive  strains  and  should 
be  discontinued  for  turbine  gears;  consideration  of  effect  of  error  in  cutting 
of  teeth.  (Abstract.)  Paper  read  before  Instn.  Nav.  Architects.  See  also 
Engineer,  vol.  135,  no.  3509,  Mar.  30,  pp.  349-650. 

METALS 

Cold  Working.  Essential  Factors  in  Cold  Working  and  Recrystallization  According 
to  Tests  on  Metallic  Bodies  From  Powdered  Material  (Ueber  die  wesentlichen 
Faktoren  bei  Kaltbearbeitung  und  Rekristallisation  nach  Versuchen  an  metal- 
lischen  Korpern  aus  pulverformigem  Material),  F.  Sauerwald.  Zeit.  fur  Elek- 
trochemie,  vol.  29,  no.  2,  Feb.  1,  1923,  pp.  79-85.  Grain  growth;  crystallization 
process  after  cold  working;  iron  and  copper. 

The  Modulus  of  Direct  Elasticity  of  Cold-Drawn  Metals  as  a  Function 
of  Annealing  Temperature,  F.  C.  Lea,  V.  A.  Collins  and  E.  A.  F.  Reeve.  Am. 
Inst,  of  Metals  advance  paper,  no.  14,  for  meeting  Mar.  7-8,  1923,  17  pp.,  7  figs. 
Experiments  on  brass  tubes;  comparison  of  results  with  similar  results  for 
steel  tubes.     Includes  appendix  dealing  witb  annealing  of  tubes. 

Deformation  and  Fracture.  Permanent  Deformation  and  Fracture  of  Metals 
by  Elongation  or  Compression  (Sur  les  deformations  permanentes  et  les  cassures 
des  metaux  par  traction  ou  compression),  A.-H.  Leblond.  Technique  Moderne, 
vol.  15,  no.  1,  Jan.  1,  1923,  pp.  7-11,  24  figs.  Results  of  experiments  with 
test  bar  of  steel,  cast  iron,  brass,  and  bronze. 

Fatigue.  Fatigue  in  Metals,  C.  F.  Jenkin.  Roy.  Aeronautical  Soc.  —  Jl.,  vol.  27, 
no.  147.  Mar.  1923,  pp.  89-99  and  (discussion)  99-104,  12  figs.  Account  of  Au- 
thor's experiments  with  a  model. 

High-Temperature.  Metals  for  High  Temperature,  F.  A.  Fahrenwald.  Chem. 
and  Met.  Eng.,  vol.  28,  no.  15,  Apr.  16,  1923,  pp.  680-681.  Points  out  that 
no  one  alloy  can  be  used  as  standard;  each  has  its  limitations  which  must 
be  appreciated  in  order  to  ward  off  failure;  discusses  mechanical  properties  at 
high   temperatures. 

Oxidation.  The  Oxidation  of  Metals  at  High  Temperatures,  N.  B.  Pilling  and  R.  E. 
Bedworth.  Am.  Inst,  of  Metals  advance  paper,  no.  17,  for  meeting  Mar.  7-8, 
1923.  54  pp.,  53  figs.  Oxidation  a  phase  of  corrosion;  oxidation  reaction;  classi- 
fication of  metals;  study  of  typical  metals  of  known  purity. 

Radiographic  Testing.  Radiography  of  Metals,  H.  H.  Lester.  Army  Ordnance, 
vol.  3,  no.  16,  Jan.-Feb.  1923,  pp.  210-215,  10  figs.  Method  of  radiographic 
testing  of  metals. 

MICROSCOPES 
Research.  A  New  English  Model  Research  Microscope,  J.  H.  Barton.  English 
Mechanic  and  World  of  Sci.,  vol.  117,  no.  3021,  Feb.  16,  1923,  pp.  45-47,  1  fig. 
Describes  new  form  designed  by  author  which  includes  means  for  rapidly  chang- 
ing condensers  without  necessity  of  recentring,  means  for  retaining  optical 
centre,  etc. 

MILLING  CUTTERS 
Stellite.     Stellite  Cutters  for  Milling,  C.  W.  Metxger.     Machy.    (N.Y.),  vol.  29, 

no.  8,  Apr.  1923,  pp.  589-593,  13  figs.     Design  of  cutters  for  milling  different 

metals,  and  directions  for  grinding  clearance  on  teeth. 
Time-Saving.     Time-Saving  Milling  Cutters.     Eng.  Progress,  vol.  4,   no.  4,  Apr. 

1923,  p.  78,  4  figs.     Describes  milling  cutters,  in  which  cutting  teeth  are  backed 

off,  so  that  they  will  not  lose  their  shape  when  being  reground. 

MINERAL  RESOURCES 

British  Columbia.  The  Salmon  River  District  of  British  Columbia  and  Contiguous 
Alaska,  George  J.  Young.  Pacific  Min.  News  of  Eng.  and  Min.  Jl. -Press,  vol. 
1,  no.  8,  Dec.  1922  and  vol.  2,  no.  1,  Jan.  1923,  pp.  225-230  and  10-14,  15  figs. 
Region  offers  promise  of  success  to  experienced  prospectors;  bonanza  discoveries 
incite  activity;  geology  of  region;  history  of  important  mining  events  and  des- 
cription of  properties. 

MINERALS 

Feldspar.  The  Marketing  of  Feldspar,  Arthur  S.  Watts.  Eng.  and  Min.  Jl. — 
Press,  vol.  115,  no.  12,  Mar.  24,  1923,  pp.  535-538.  Varieties  produced  in  Uni- 
ted States;  principal  producing  centers  of  crude  feldspar;  situation  of  grinding 
mills;  annual  consumption;  grades  of  feldspar. 

MONEL  METAL 

Annealing.  Annealing  Monel  Metal.  Forging  and  Heat  Treating,  vol.  9,  no.  3, 
Mar.  1923,  p.  150.     Directions  and  suggestions. 

Corrosion-Resisting  Properties.  Nickel  and  Monel  Metal,  R  J.  McKav.  Chem. 
and  Met.  Eng.,  vol.  28,  no.  15,  Apr.  16,  1923,  pp.  686-687.  Properties  which 
give   these   metals   unique  value  in   corrosion  resisting  work. 

MOTION  STUDY 
Repetitive  Processes.  Rhythm  in  Machine  Processes,  A.  Whitehead.  Indus. 
Management  (Lond.),  vol.  9,  no.  6,  Mar.  22,  1923,  pp.  169-173,  4  figs.  Deals 
with  application  of  motion  study  to  engineering  operation,  particularly  with  re- 
gard to  repetitive  processes;  how  rhythm  makes  for  and  sustains  operating 
speed  is  shown  in  charts. 


MOTOR  Bl  B8EG 

Gasoi.ink-1. 1 1 .i  mi'  A  \eu  Petrol-Electric  2-Tonner.  Motor  Transport,  vol.  36, 
no  988,  Pel,.  Id,  1923,  p.  23d.  1  fig  <  on. lunation  of  Thornycroft  B.  T.  chasaia 
and  Stevens  electric  transmission;  specially  suitable  for  passenger-carrying 
services. 

MOTOR  Bl 

Design.  The  Problem  of  Motor  Sleds.  (Das  Problem  des  Motorschlittens),  H. 
Schiebler.  Motor-wagen,  vol.  25.  nos.  11,  12.  13.  15  and  l>s,  Apr.  20.  30, 
May   10,  31.  and  June  30,  1922,  pp.  203-208,  226-232,  -  -294,  350- 

357,  and  vol.  26,  nos.  1,  2,  3  and  <;,  .Ian  10,  20.  31  and  Feb.  2S.  1923,  pp.  1-7, 
25-28,  35-41  and  81-87,  192  figs  Beoond  part  of  articles  published  in  same 
journal  in  1921  and  1922  Index  1922,  p.  435  for  reference).     Con- 

tains suggestions  for  combination  boat  sleds,  airplane  and  automobile  sleighs. 


N 


NITRATE  PLfl 

Muscle  Shoals,  Ala.  The  Muscle  Shoals  Nitrate  Plant,  John  E.  Clement.  Army 
Ordnance,  vol.  3,  no.  16,  Jan.-Feb.  1923,  pp.  215-218.  Its  relation  to  nitrogen 
supply. 

NON-FERROUfl  METALB 

Scrap.  The  Status  of  Secondary  Non-Ferrous  Metals,  W.  M.  Corse.  Raw  Materials, 
vol.  6,  no.  4,  Apr.  1923,  pp.  136-137.  Notes  on  practical  non-ferrous  scrap 
metallurgy;  work  of  Navy  Dept.  in  scientific  utilization  of  scrap  metals. 

NOZZLES 
Steam,  Action  of.     First  Report  of  the  Steam-Nozzles  Research  Committee.     Instn. 
Mech.  Engrs.  —  Proc,  no.  1,  Jan.  1923,  pp.  1-22,  12  figs.     Account  and  result* 
of  experiments  relating  to  action  of  steam  passing  through  nozzles  and  steam 
turbines. 

o 

OIL 
Cracking  Process.  Results  of  Cracking  Panuco  Topped  Crude  by  the  Dubbs  Pro- 
cess, Gustav  Egloff.  Nat.  Petroleum  News,  vol.  15,  no.  12,  Mar.  21.  1923, 
pp.  35  and  37,  1  fig.  Consists  in  cracking  heavy  oik  by  means  of  distillation 
and  condensation  under  pressure  of  generated  hydrocarbon  vapors  and  conti- 
nuous return  of  reflux  condensed  oil  mixed  with  raw  charging  stock  to  heating 
coil;  principles  of  process;  Dubbs  apparatus. 

OIL  ENGINES 

British  Industry.  Stationary'  Oil-Engine  Industry  in  Great  Britain,  J.  L.  Chaloner. 
Oil  Engine  Power,  vol.  1,  no.  3,  Mar.  1923,  pp.  147-150.  Review  of  pretent 
situation  and  progress  to  date;  34  manufacturers  and  64  designs. 

High-Speed.  High-Speed  Oil  Engines,  J.  L.  Chaloner.  Automobile  Engr..  vol.  13, 
no.  174,  Mar.  1923,  pp.  84-95,  22  figs.  Suggested  system  of  classification  of  li- 
quid-fuel internal-combustion  engines.  Internal  combustion.  High-speed 
oil  engines;  designing  data;  constructional  details;  power  and  test  records;  auto- 
mobile oil  engine.     Fuel  specification  in  light  of  oil-engine  practice.     (Abstract). 

Marine.  Some  Types  of  Marine  Oil-Engines,  E  T.  Vincent.  Instn.  Mech.  Engrs. 
—  Proc,  no.  1,  Jan.  1923,  pp.  37-45.  3  figs.  Deals  with  Doxford,  Cammellaird- 
Fullagar,  and  particularly  with  Still  engines 

Slow-Speed.  1600  B.H.P.  Four  Cycle  Engine  of  the  Maschinenfabric  Augsburg- 
Nurnberg  (MAN),  Augsburg  Works.  Eng.  Progress,  vol.  4,  no.  3,  Mar.  1923, 
pp.  45-50,  7  figs.  Low-  vs.  high-speed  engines;  power  and  design  of  low-speed 
engines;  working  piston;  valves  and  pumps;  engine  control;  test  results:  vibra- 
tion and  strain  tests. 

OIL  FIELDS 

Safety  Devices.  "Safety  First"  in  the  Oilfields.  Petroleum  Times,  vol.  9,  no. 
2,  Mar.  17,  1923,  pp.  375-376,  4  figs.  Devices  by  Nat.  Supply  Corp.  for  protec- 
tion of  drillers  and  derrick  crews. 

Sampling.  Oil-Field  Sampling,  Ernest  R.  Lilley.  Eng.  and  Min.  Jl. — Press,  vol 
115,  no.  13,  Mar.  31,  1923,  pp.  581-586,  5  figs.  Methods  and  equipment  em- 
ployed; coring  devices  preferred. 

OIL  FEEL 

Analysis  and  Treatment.  Examination,  Treatment  and  Characteristics  of  Fuel 
Oils  (Beurteilung,  Behandlung  und  Charakteiistik  der  Heizolel.  Franz  Stanek 
Feuerungstechnik.  vol.  11,  no.  6,  Dec.  15,  1923,  pp.  61-65,  2  figs.  Methods  of 
investigation;  storage,  products  of  anthracite  and  lignite  tar. 

Burners  The  Automatically-Controlled  Cuenod  Burner  for  Liquid  Fuels  (Bruleur 
"Cuenod"  a  reglage  automatique  pour  combustible  liquide).  Bui.  Technique- 
de  la  Suisse  Romande,  vol.  49.  no.  6.  Mar.  17,  1923,  pp.  65-70,  3  figs  Manufac- 
tured by  H.  Cuenod  at  Geneve-Chatelaine;  details  of  design  and  construction. 
See  also  Genie  Civil,  vol.  82,  no    12,  Mar.  24.  1923.  pp.  284-285,  1  fig. 

Handling  Bulk  Quantities.  Handling  Bulk  Quantities  of  F<-el  Oils.  Robert  June. 
Power  Plant  Eng.,  vol.  27,  no.  7,  Apr.  1,  1923,  pp.  366-367,  2  figs.  Piping 
arrangements,  heating,  pumping  ana  measuring  facilities  that  have  proved 
successful. 

Installations.  How  to  Install  and  Operate  a  Fuel  Oil  Svstem,  James  D.  Lalor. 
Am.  Ceramic  Soc.  — Jl.,  vol.  f>.  no.  2.  Feb.  1923.  pp.  44S-459  and  (discussion) 
459-461,  9  figs.  How  to  install  fuel-oil  system  to  meet  requirements  of  Board 
of  Fire  Underwriters  so  as  to  obtain  lowest  late  of  insurance  on  plant  and  insu- 
ring continuous  operation;  proper  type  of  system  to  install  to  insure  good  pro- 
duct with  lowest  possible  expenditure  of  power  and  fuel. 

Oil.  SHALES 
Statistics  1922.     Oil  Shale,  Victor  G.  Alderson.     Colo.  School  of  Mines  —  Quarteily. 
supp.  B.,  vol.   IS,  no    1,  Jan.  1923,  28  pp    1   fig.     Resume  for  1922      World 
deposits  and  production.     Oil-Shale  bibliography  for  1922. 

OIL  WELLS 

Power-Equipment.  Power  Equipment  for  Drilling  and  Producing  Oil  Wells.  H.  A. 
Godde  and  W.  L.  Williams.  Cal.  Oil  Fields,  vol.  8,  no.  4.  Oct  1923.  pp.  5-21. 
5  figs.     Comparative  merits  of  use  of  steam,  gas  and  electricity. 

OPEN-HEART  11  FTJRN  ACES 
Manganese,  Behavior  of.  The  Behavior  of  Manganese  in  the  Basic  Open-Hearth 
Process  (Das  Vcrhalten  des  Mangans  im  basischen  Herdfrischvcrfahrcn),  Paul 
Oberhoffer  and  Fritz  Kocrber.  Stahl  u.  Eisen,  vol.  43.  no.  10.  Mai  s>.  1923. 
pp.  329-334,  7  figs.  Return  of  manganese  from  slag  to  bath;  influence  of  basi- 
city of  slag,  ore  addition,  quantity  and  form  of  mangaDese  in  charge,  and  of 
carbon  content  in  bath;  dependence  of  period  of  melting  and  temperature  increa- 
se of  bath  on  carbon  content;  dependence  of  strength  and  expansion  on  casting 
temperature.     Results  of  tests.        L 
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Railroad  Castings.  Making  Steel  in  Java.  Iron  Age,  vol.  Ill,  no.  12,  Mar.  22, 
1923,  p.  820,  3  figs.  Open-hearth  plant  at  Batavia  utilizing  scrap  principally 
for  railroad  castings;  surplus  sold  partly  for  forging  work. 

ORE  DRESSING 

Hydraulic  Separation.  The  Principles  of  Hydraulic  Separation,  Edmund  Shaw. 
Rock  Products,  vol.  26,  no.  5,  Mar.  10,  1923,  pp.  82-84,  6  figs.  Discusses  thiee 
principal  ways  of  applying  cuirent  of  water  to  separate  grains  into  different 
sizes,  viz.,  top  or  surface  current,  rising  current,  and  special  form  of  rising  current 
called  hydraulic  water. 

OVERVOLTAGES 

Protection-.  Protection  Against  Overvoltages  in  the  Iron  and  Steel  Industry, 
H.  M.  Towne.  Iron  and  Steel  Elec.  Engrs.  —  Assn.,  vol.  5,  no.  3,  Mar.  1923, 
pp.  49-65  and  (discussion)  65-86.  Causes  of  overvoltage;  condition  found  on 
iron  and  steel  electric  systems,  and  relation  of  these  conditions  to  possible  ha- 
zard by  overvoltage  and  to  class  of  protective  equipment  needed;  characteristics 
and  design  of  lightning  arresters;  ground  connection. 

OXYGEN 

a 
Manufacture,  Electrolytic.  Electrolytic  Oxygen-Hydrogen  Production,  Eric 
A.  Lof.  Chem.  Age.  (N.Y.),  vol.  31,  no.  3,  Mar.  1923,  pp.  109-114,  4  figs. 
Use  of  oxygen  and  hydrogen;  electrolytic  process;  current  and  voltage  charac- 
teristics; type  and  capacity  of  cells;  power  supply;  control  equipment;  procedure 
of  operation. 

OXY-ACETYLENE  WELDING 
Essentials  of.  Fusion  Welding  —  Getting  Results,  H.  S.  Card.  Car  Foremen's 
Assn.  of  Chicago  —  Official  Proc,  vol.  17,  no.  5,  Feb.  1923,  pp.  34,  37^0, 
43-46,  49-52,  55-58,  61-63  and  (discussion)  63-64  67-70  and  73-74,  7  figs.  Essentials 
to  good  oxy-acetylene  welding;  preparing  weld;  causes  and  remedies  of  most 
common  defects;  oxygen  and  acetylene  cylinders;  regulators  and  torches; 
annealing. 

OZONE 
Ozonizers.     Ozone  and  Ozonizers,  F.  E.  Hartman.     Chem.  Age,   (N.Y.),  vol.  31, 
no.  3,  Mar.   1923,  pp.   125-129,  8  figs.     Ozone  as  a  disinfectant;  disinfection 
of  water;  vital  factors  in  design  and  operation  of  water  ozonizers;  ozone  genera- 
tor; application  of  ozone  to  industrial  and  research  chemistry. 


PAINTS 
Furfural  as  Paint  Remover.     Notes  on  Furfural,  Henry  A.  Gardner.     Paint  Mfrs.' 
Assn.  of  U.S.  and  Nat.  Varnish  Mfrs.'  Assn.  —  Circular,  no.  171,  Feb.  1923, 
pp.  140-147,  2  figs.     Its  use  as  paint  and  varnish  remover. 

PAPER  MANUFACTURE 

Hollander  Operation.  Practical  Notes  on  Hollander  Operation.  Paper,  vol.  31, 
no.  22,  Mar.  21,  1923,  pp.  7-10.  Effect  of  quality  of  raw  materials  on  power 
consumption;  method  of  comparing  efficiency  of  different  hollanders;  factors 
in  construction  of  engines  which  have  had  effects  on  power  and  quality  of  pro- 
duct.    From   Wochenblatt   fur   Papierfabrikant.    1922,   pp.   3775-3778. 

Pulp,  Strength  Testing.  The  Determination  of  the  Effect  of  Pressure  on  the 
Strength  of  Test  Sheets  in  the  Strentgh  Testing  of  Pulp,  E.  P.  Cameron.  Paper 
Mill,  vol.  47,  no.  6,  Feb.  10,  1923,  pp.  14,  16,  18,  20,  38  and  40,  13  figs.  From 
results  of  series  of  tests,  it  seems  imperative  that  basis  weight  of  test  sheets  used 
and  pressure  applied  in  their  formation  should  be  accurately  specified  in  any 
standard  method  for  testing  of  pulp  strength.  Paper  read  before  Can.  Pulp 
and  Paper  Assn. 

Rubber  Latex  in.  Use  of  Rubber  in  Making  Paper,  Ismar  Ginsberg.  Paper,  vol. 
31,  no.  24,  Apr.  4,  1923,  pp.  7-8.  Tests  to  determine  effect  on  elasticity  and 
folding  qualities  of  paper  product;  possibility  of  latex  opening  up  new  field  in 
use  of  paper  board  as  substitute  for  linoleum,  leather,  composition,  etc. 

Sulphite  Cellulose.  Highly  Compressed  Sulphite  Cellulose,  G.  K.  Bergman,  E. 
Almberg  and  K.  E.  Ekholm.  Parser,  vol.  31,  nos.  23  and  24,  Mar.  28  and  Apr. 
4,  1923,  pp.  9-12  and  9-11.  Details  of  experiments  carried  out  to  discover  real 
value  of  sulphite  pulps  and  causes  of  difficulties  encountered  in  United  States 
mills  in  bleaching  and  manufacturing  paper  from  highly-compressed  pulp  import- 
ed from  Finland.  Compaiison  of  chemical  properties  of  highly-compressed 
sulphite  pulp  arnl  ordinary  pulp.  Translated  from  Papierfabrikant. 
[NO  and  BEATING.  I  he  Degree  of  Swelling  and  of  Beating.  Carl  (I  Bchwalbe. 
Paper,  vol.  31,  no  21.  Mar.  14,  1923  pp.  7-10,  23  and  25  Explanation  of  phe- 
nomenon of  BweUing  of  paper  and  its  connection  with  degree  of  nesting  to  which 
paper  is  subjected .  processes  involved  in  swelling  phenomena;  methods  of  deter- 
mining  degree  of  swelling.  Address  before  See  I'apei  ( 'la-mists  and  l-aigrs.  in 
Berlin. 

Weioht,  Variation  in.  Causes  of  Variation  in  Weight  of  Paper,  C.  M.  Johnson. 
Paper,  vol  31.no.  21.  Mar  II.  1923,  pp.  11-12  an. I  M.  2  figs.  Irregularity 
in  "making"  while  machine  is  operating  continuously;  changes  in  wire  speed 
while  stuff  delivery  remains  constant;  irregulate  operation  of  fixed  drive;  irre- 
gular concentration  of  paper  stuff  From  Pappeis  och  Traevarutidskrift 
foer  Finland,  no.  16,  1922;  Papierfabrikant,  1923 

PAPEIt    Mil. IS 
Electric  Drive.     Sectional   Paper  Machine  Drive,  i  Wis 

Enirr.,  vol.  27,  no.  6,   Mar.    L923,  pp  id    114-116,  3  figs.     Features 

and  difficulties  of  newsprint  paper  manufacture  and  methods  used  if  overcoming 
difficulties;  dirt  e  of  1  mai  bini 

PEAT 
Firing  in  Industrial  Plants      Peal   Pirii        '  tlerung),  II    MoriU      Zcit.  des 

Vereinee  deutachei   [ngenieure,  vol    67,  no    LI,  Mai     17,  1923,  pp    262-263,2 
figs      Condition  i  large  industrial  plants 

and  suitable  furnace  arrangements  for  its  •  use. 

PR] 
Safety  l  ■  d  Work  (La  securitc'  du  tra\  ail  industriel),  Usine, 

vol   32,  no   7,  Feb    17.  1923,  p    19,  7  figs      Deacrib  i or  presses 

puni  iiinK  machii  - 
Tools.     A  Bel  of  Progri  vol.  58, 

no.  14,  Km    6,  1923,  pp    809  610,  2  I  Of  quantity  production 

of  small  sheet-metal  clips;  pp  -usly. 

PAT]  i.uwi  \ki\<; 


Pbiparation   of   I.i  mil  dtabli     Pat  g    Lumber,    I      B 

« lordori      Can.  Pound  ■  i.arac- 

i*  unties  of  wood  .  Iiiwm  governing  Warping  and  ..iter  saw- 
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PAVEMENTS,  WOOD-BLOCK 

Seal-Coat  Application.  Wood-Block  Pavements  Restored  bv  Seal  Coat,  James 
A.  McElroy.  Eng.  News-Ree.,  vol.  90,  no.  12,  Maz.  22,  1923,  p.  531.  Buckled 
and  dried-out  pavements  put  into  good  condition  by  applying  bituminous  seal 
coal  covered   with  sand. 

PETROLEUM 

Sulphur  Distribution  in  Products.  Distribution  in  Petroleum  Products,  Gustav 
Egloff  and  .lacque  C.  Morrell.  Chem.  and  Met.  Eng.,  vol.  28,  no.  14,  Apr.  9, 
1923,  pp.  633-635.  Particularly  with  reference  to  primary  pioducts  resulting 
from  cracking  distillation  of  hydrocarbon  oil;  found  to  be  closely  analogous  to 
distribution  of  nitrogen  in  destructive  distillation  of  shale  oil. 

PIERS 
Reinforced-Concrete.  Reinforced  Concrete  Pier  at  Shellhaven,  (Tahmes  River), 
Engineering,  vol.  115,  no.  2985,  Mar.  16,  1923,  pp.  319-320,  33  figs,  partly 
on  supp.  plate  and  p.  334.  Consists  of  approach  560  ft.  long  and  pierhead 
370  ft.  long;  shore  jetty  was  built  on  14-in.  octagonal  reinforced-concrete  piles 
of  lengths  running  up  to  50  ft.;  construction  details. 

PIPE,  CAST-IRON 

Cement  Joints.  Cement  for  Water  Pipe  Joints,  William  Wheeler.  N.  E.  Water 
Works  Assn.  —  Jl.,  vol.  37,  no.  1,  Mar.  1923,  pp.  62-74.  Describes  use  of 
cement  joints  for  force  mains  at  Winchester,  Ky.;  results  of  leakage  tests. 

Engineering  Aspects.  Some  Engineering  Aspects  of  Cast  Iron,  Richard  Moldenie 
N.E.  Water  Works  Assn. — Jl.,  vol.  37,  no.  1,  Mar.  1923,  pp.  1-8  and  (dis- 
cussion) 8-11.  Problems  in  manufacture;  limitations  on  side  of  consumer  and 
producer,  and  lack  of  co-operation  between  the  two. 

PIPE,  STEEL 
Tars  for  Coating.  Present  Day  Tars  for  Pipe  Coating,  W.  R.  Conard.  Am.  Water 
Works  Assn.  —  Jl.,  vol.  10,  no.  2,  Mar.  1923,  pp.  304-308.  Suggests  that 
research  should  be  along  lines  to  indicate  (1)  apparatus  necessary  for  present- 
day  volume  of  pioduction,  and  (2)  using  present  apparatus  and  methods,  some 
material  to  mix  with  cheaper  distilled  tars  to  get  coating  as  lasting  and  pro- 
tective as  old  Smith  process,  or  better. 

POLES,  CONCRETE 

Trolley.  A  New  Idea  in  Concrete  Trolley  Poles.  Elec.  Traction,  vol.  19,  no.  2, 
Feb.  1923,  pp.  83-84,  3  figs.  Design  and  construction  of  poles  of  Schenectady 
Ry.  Co.  made  at  company's  quarry.  Details  of  casting,  cost  per  pole,  and  cost 
of   installation. 

PULVERIZED  COAL 

Boiler  Firing.  New  Ai  rangements  and  Experiences  in  Pulverized  Coal  Firing  ( N7eue- 
re  Einrichtungen  und  Erfahrungen  auf  dem  Gebiete  der  Kohlenstaubfeuerung), 
F.  Schulte.  Glilckauf,  vol.  59,  nos.  9  and  10,  Mar.  3  and  10,  1923,  pp.  205-208 
240-247,  13  figs.  Pulverizing;  conveying  of  powdered  coal;  burners;  combus- 
tion; types  of  furnace  construction;  results  of  tests  with  pulverized  coal  firing; 
advantages   and   drawbacks. 

Pulverized  Coal  Firing  (Ueber  Kohlenstaubfeuerungen),  P.  M  uller. 
Elektrische  Kraftbetriebe  u.  Bahnen,  vol.  20,  no.  20,  Oct.  24,  1922,  pp.  225-226. 
Drying,  pulverizing,  conveying;  combustion;  technical  difficulties. 

Brown  Coal.  Electric  Energy  from  Pulverized  Brown  Coal,  Roy,  N.  Buell.  Aus- 
tralasian Elec.  Times,  vol.  1,  no  12,  Dec.  27,  1922,  pp.  766-771,  4  figs.  De- 
scribes Buell  system  of  drying,  pulverizing,  transporting  and  burning  of  pulve- 
rized fuel,  particularly  as  it  relates  to  generation  of  electrical  energy,  at  Pul- 
verized Coal  (Australasia)  Ltd.;  describes  plant  of  Maize  Products  Pty.  Ltd., 
Footseray  for  production  of  steam  superheated  to  100  deg.  Fehr.,  employed  in 
electric  generating  station,  exhaust  steam  being  used  for  process  work  in  factory. 

Equipment.  System  of  Pulverized  Coal  Meets  Specific  Needs,  W.  B.  Roberts.  Po- 
wer House,  vol.  16,  no.  4,  Feb.  20,  1923,  pp.  23-27,  4  figs.  Principal  advantages 
of  pulverized  coal;  most  suitable  coals;  describes  Quigley  pulverized  fuel  equip- 
ment, a  system  complete  with  appliances  for  preparing,  distributing  and  burning 
powdered  coal;  results  of  11  steaming  tests  on  lodge  Moor  Boilers,  burning 
powdered  coal,  at  Oneida  St.  power  station,  Milwau 

Lignite.  Installations  for  Production  and  Firing  of  Pulverized  Brown  Coal  in  the 
Becker  Steel  Works,  Willich,  Germany  (Die  Braunkohlenstaub  Erzeugungs- 
und-Fcuerungsanlagen  der  Stahlwerk  Becker  Akt.-Ges.,  Willich),  W.  Behling 
Stahl  u.  Eisen,  vol.  43.  no.  12,  Mar.  22.  pp.  398-398,  10  figs.  Experimental 
plant  for  drying  ami  pulverizing;  central  drying  and  pulverizing  plant;  pneuma- 
tic  conveyors;   pulverized-coal   furnaces. 

PI  MPING  STATIONS 

Reinforced-Concrete      Reinforced  Concrete  P ping  S(  ition  al    Aberdeen,  James 

Mitchell.     Concrete  and  Con -i  i  u    1  tig.,  vol.  I8.no   3,  Mar    1923,  pp    154 

16  figs      Consists  of  pump  chamber,  sump  chamber,   and   inlet   culvert,  ali 

constructed   of  reinforced  concrete. 

PI  MPS 
Air  Lifts.     The  Paradox  of  the  Air  Lift  in   liction,  Frank  Richards      Power,  vol.  57, 

no.  lo.   \|.i    i,,  1928,  pp   591-593,  4  figs      Explains  what  actually  happens  in 

air  1  i  1 1 . 
Vacuum      High-Vacuum    rumps    (Ueber    Bochvakuumpumpen),    Alfred    Schaoht, 

Fordertechnik  u.  Frachtverkehr,  vol    16,  no  3.  Feb.  2,  1923,  p.  29,  1  fig.     Des- 

crib.      I  I i.u-,    pump_,  built   by  Sietnens-Schuckert,  and  use  of  McLloyd 

vacuum  meter  in  connection  with  it. 

PI  Mi's    ci:\  |  i;m  UGA] 
Diesei^Enoinf.-Dhu  i  I  ngine-Driven   Centrifugal    Pumps   Irrigate  50  000 

Acre-   m    In. lei,  .1      \     I    ,,l;i.  I   ,  i ,  1 1 ,  ,   ,      ],,     1923, 

p    702      i  '-   .  i  ii.es  i  in  i  ,,.,  j  Btem  con. 

ted  with  Godavarl  and  Efjstna  Rivers. 

R 

i;  \i>|n  O  IMM1  \H   \ii 
I  ii  i    I'm  Adapting  B 

Fin        i  «  'i'.  i  I  ng  .  vol   73,  oo.  13,  Mar  28,  I! 

low  l.icli   wll 
Stations  and   apparatus,  also   will. 

RADIOT1  m  OB  \i'in 

Masts    Wind-Pressure 

Asm  F.  i  i ...  ii      [nstn.  Eli      Engl 

sal' 

dardiiation   of   wind-pressure   at 
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RADLA  n  Mis 
Mam  facti  i  i        Mai  nder  New  '  onditii  ;  Iron 

i        I82a   pp  805-809,  9  figs      Use  pf  tumbling  barrels; 
ind  material-handling  equipment 

I!  \1I.S 

Fraii  i  hi  1 1 1«-  Breakage  of  Rails,  George  Cbarpy  and  .lean  Durand,  Ry.  and 
Locomotive  Bog.,  vol  36,  do.  ■».  Apr  1923,  pp.  123-124,  1  fig.  (Abstract.). 
Report  of  investigation  by  French  engineers  presented  to  Acad,  of  Soi.  in  France. 

1! AII.W  A\    ELECTRIFICATION 
Franci       Frenoh   Progressing  with    Electjification   Project,  J.   C.   Thirwall.     Elec. 
Hy.  .11.  vol    61,   DO     in.   Mar     111,    1923,  pp    410-411,      Comments  on  develop- 
ment* under  way  on  three  great  transportation  systems;  fuel  savings  through 
electrification. 

Germany  The  Electrification  of  Railways  in  Germany.  Eng.  Progress,  vol.  4,  no. 
4,  Apr.  1923,  pp.  71-73,  3  figs,  Review  of  five  systems  in  use:  one  in  Baden, 
two  in  Bavaria  and  two  in  Prussia. 

Paris  StTBURBAN  Traffic.  The  Suburban  Traffic  Problem  of  Paris.  Ry.  Gaz.  vol. 
38,  DO.  11,  Mar.  16,  1923,  pp.  452-450,  3  figs.  Batignolles  tunnel  at  Saint- 
Lazare  station  Paris  now  being  opened  out  and  suburban  line  electrified;  nature 
of  traffic  problem  and  extent  of  present  scheme. 

Progress.  Two  Main-Line  Railway  Electiifieations.  English  Elec.  Jl.,  vol.  2,  no.  3, 
Jan.  1923,  pp.  130-135.  7  figs.  Progress  made  in  Arthur's  Pass  tunnel,  New  Zea- 
land anil  Midi  Railway  of  France. 

RAILWAY  MAINTENANCE 
Labour  Saving  How  the  Lehigh  Valley  Gets  More  Work  With  Less  Men,  G.  L. 
Moore.  Ry.  Eng.  and  Maintenance  vol.  19,  no.  3,  Mar.  1923,  pp.  92-99,  12 
figs.  Description  of  methods  which  have  been  developed  to  increase  output 
of  forces  employed  including  utilization  of  locomotive  cranes,  adoption  of  tie 
tampers,  heavy  rail,  treated  ties,  rail  anchors,  etc. 

E.J.  and  E.  Equipment  Earns  125  Per  Cent  on  the  Investment,  Frank  II. 
Masters.  Ry.  Eng.  and  Maintenance,  vol.  19,  no.  3,  Mar.  1923,  pp.  107-109, 
4  figs.  Description  of  some  labour-saving  devices  of  Elgin,  Joliet  &  Eastern  Ry. 
and  saving  effected  by  their  use. 

Opportunities  for  Further  Development  of  Labour-Saving  Devices.  Ry. 
Eng.  and  Maintenance,  vol.  19,  no.  3,  Mar.  1923,  pp.  100-104,  2  figs.  Three 
articles  pointing  out  needs  for  additional  equipment  and  more  general  use  of 
existing  machines:  Opportunities  in  Track  Work,  B.  M.  Cheney;  Possibilities 
in  Bridge  Work,  J.  S.  Huntoon;  and  Cost  Analysis  Promotes  Use  of  Equipment, 
James  Sweeney. 

RAILWAY  MOTOR  CARS 
Diesel-Electric.  A  New  Railway  Motor  Car  of  Standard  Gage  (Una  nuova  auto- 
motrice  per  ferrovic  a  scartamento  normale),  P.  Ostertag.  Ingegneria.  vol.  2, 
no.  2,  Feb.  1,  1923,  pp.  39-42,  11  figs.  Describes  Sulzer  Diesel-electric  car  of 
200  to  250  hp.  at  400  r.p.m.;  speed  70  k.m.p.h  ;  Ward-Leonard  distribution; 
construction  and  operation,  and  results  of  tests. 

Sulzer  Diesel-Electric  Rail  Motor  Car.  Ry.  Elec.  Engr.,  vol.  14,  no.  3, 
Mar.  1923,  pp.  81-82,  1  fig.  Car  with  200-hp.  Diesel  engine  seats  69  passengers 
and  shows  low  fuel  consumption  on  Swiss  railways. 

RAILWAY  OPERATION 

Ereight-Tuain  Resistance.  Freight  Train  Resistance  and  Tonnage  Ratings, 
Richard  J.  McCarty.  Jr.  Ry.  Mech.  Engr.,  vol.  97,  nos.  2,  3,  and  4,  Feb.,  Mar. 
and  Apr.,  1923,  pp.  83-86,  146-150  and  204-207.  Feb.:  Method  of  determining 
adjustment  factor  and  applying  it  under  various  operating  conditions.  Mar. : 
Formula  for  adjusted  ratings,  selection  of  values  and  analysis  of  adjustment. 
Apr.:  Importance  of  care  in  selecting  values  for  adjustment;  effect  of  car  weight, 
weather  and  temperature. 

Train  Control.  Automatic  Control  Company's  Apparatus  Is  Tested  on  Big  Four. 
Ry.  Signal  Engr.,  vol.  16,  no.  4,  Apr.  1923.  pp.  162-164,  6  figs.  Describes  train 
control  apparatus  of  electrically-controlled  mechanical  trip  type,  essentially 
an  all-air  equipment,  and  tests  made. 

Test  of  the  Automatic  Control  Company's  Device.  Ry.  Age,  vol.  74,  no. 
17,  Mar.  31,  1923,  pp.  861-862,  5  figs.  All-air  type  of  train-control  equipment 
operated  by  movable  trip  demonstrated  on  Big  Four. 

The  Federal  Automatic  Train  Control.  Ry.  Signal  Engr.,  vol.  16,  no.  4, 
Apr.  1923,  pp.  164-165,  1  fig.  Describes  system  developed  by  Federal  Signal 
Co.,  based  on  fundamental  principle  of  closed  circuit  operation  and  providing 
continuous  indication  of  conditions  ahead  of  train  from  track  rails  in  advance. 

RAILWAY  SIGNALING 
Maintenance  System.  Signal  Maintenance  on  an  Oregon  Railway,  H.  J.  Charters. 
Elec.  Ry.  Jl.,  vol.  61,  no.  11,  Mar.  17,  1923,  pp.  468-471,  4  figs.  Excellent 
results  obtained  by  Portland  Ry.,  Light  and  Power  Co.  by  systematic  inspection 
and  repair  work,  which  covers  all  devices  of  warning  character  used  to  protect 
patrons  and  expedite  operation. 

RAILWAY  TIES 
Creosote  Treatment.     Treating  Ties  with  Creosote  in  Two  Minutes.     Ry.  Age, 
vol.  74,  no.  18,  Apr.  7,  1923,  pp.  911-913,  3  figs.     Results  of  tests  with  Century 
high-pressure  treatment  with  which  ties  of  various  wood  have  been  treated 
successfully  in  two  or  three  minutes. 

RAILWAYS 

Amalgamation  in  Great  Britain.  The  Grouped  Railways  —  Statistics  of  1922 
and  1923.  Ry.  Gaz.,  vol.  38,  no.  12,  Mar.  23,  1923,  pp.  495-501.  Series 
of  tables  comparing  railway  revenue  and  expenditure,  mileage,  rolling  stock, 
passenger  journeys,  freight  traffic,  etc.,  in  Great  Britain  at  present  and  HI  years 
ago. 

REAMERS 

Manufacture.  Manufacture  of  Adjustable  Reamers,  James  B.  Dillard.  Machy. 
(N.Y.),  vol.  29,  no.  8,  Apr.  1923,  pp.  598-601,  10  figs.  Operations  performed 
on  body,  nuts,  and  blades 

Standardized.  Successful  Standardized  Machine  Reamers,  Frederick  Cooke. 
Machy.  (London.),  vol.  21.  nos.  544  and  546,  Mar.  1  and  15,  1923.  pp.  689-691 
and  753-755,  5  figs.  Describes  and  gives  in  tabulated  form  design  of  range 
of  machine  reamers  from  H  in.  to  3J<  in.,  which,  under  test,  have  proved  suc- 
cessful. Mil  1  I,  attires  of  positive  rake  and  unequally  spaced  teeth  Mar. 
15:   Adjustable  inse.ted   blade  reamers;   adjustable  shell  reamers. 

RECTIFIERS 

Hot  Cathode.  The  Hot  Cathode  Rectifier  as  Applied  to  Radio  Transmitters,  D.  G. 
Littli  Elec  .11.,  vol.  20,  no.  4,  Apr.  1923,  pp.  139-141,  12  figs.  Hot  cathode 
reol  ifil  r,  using  tubes  of  high  vacuum  electron  type,  offers  very  convenient  means 
of  obtaining  d.c.  tower  from  a.c.  supply  when  current  required  is  5  amperes  or 
less  and  voltage  l'iioo  to  20,000  volts  or  even  higher. 

Power.  Model  >  I'm,  r  Keetificrs,  H  L.  Monison,  Engineer,  vol.  135,  no.  3506,  Mar. 
9,  1 923,  pp  258-260,  6  figs.  Fundamental  principles  and  question  of  efficiency; 
advantages.     See  also  editorial  on  p.  264. 


REFRACTORIEfl 

Durability      The  Durability  of  Hi  of  Arts  —  Jl  , 

71.  no   3671,  Mar.  80,  1923.  pp   338-348  and  (discussion)  348-353.  8  figs. 

Analysis   and    cl  of   failures;    variations   in    chemical   composition 

and    principal    physical   properties  of   most   important  refractories;   factors  on 

wined  durability  is  dependent      Bibliographj 
Proi'Eutikb  ami  Mawottactube      Refractory  Materials  (Lea  mat/naux  refractaires). 
H.  Drouot.    Technique  Moderns,  vol    16,  nos.  1.  2,  3,  4,  S  and  6,  Jan    1    15, 

1,  15,  Mar.  1  and  15,  1923.  pp.  1-6,  37-43.  71-75.  104-111.  144-148  and  170- 
176,  60  figs  General  properties;  principal  methods  of  manufacture;  gyratory 
crishers,  grinders,  screens,  mixers,  molding  machines,  brick-cutting  machines, 
drying  furnaces;  detailed  discussion  of  various  materials  and  their  application; 
selection  of  refractory  materials;  acceptance  tests      Bibliography. 

The  Properties  and  Testing  of  Refractories  (Die  Eigenschaften  und  die 
Prilfung  feuerfester  Btoffe),  Keinhold  Rieke  Gas-  u.  Wasserfach,  vol.  66,  nos. 
3,  4  and  5,  Jan.  20,  27  and   Feb    3,   1923,  pp.  33-36,  53-55  ai  I   tigs. 

Raw  materials  for  refractories;  requisites  and  properties  of  refractories:  chemi- 
cal composition,  structure,  specific  weight,  strength  at  ordinary  temperature, 
melting  capacity,  specific  heat,  heat  conductivity,  volume  changes  with  heating, 
resistance  to  change  in  temperature;  softening  under  load,  chemical  resistance. 
Paper  read  before  Gciman  Soc.  of  Gas  and  Hydraulic  Engrs. 

REFRIGERATING  MACS  I 

Air  New  Maurice  Leblanc  Air  Refiigerating  Machine  (Die  neue  Luftkaltemaschine 
nach  Maurice  Leblanc),  Edmund  Altenkirch  Zeit.  fur  die  Gesamte  Kalte- 
Indust.ie,  vol.  30,  no.  1,  Jan.  1923,  pp.  1-3,  5  figs.  Describes  Leblanc  process 
of  using  air  as  refrigerating  medium  which  is  claimed  to  be  able  to  compete 
successfully  with  ammonia  process  without  drawbacks  of  latter. 

refrigeration- 
Compression  Cycle.  The  Compression  Refrigerating  Cycle,  H.  Motz.  Refrig. 
Eng.,  vol.  9,  no.  9,  Mar.  1923,  pp.  267-274  and  279-280,  12  figs.  Calculation 
of  refrigerating  effects  (horsepower  requirements,  water  requirements,  etc.) 
of  ammonia.  Principles  of  thermodynamics  underlying  operation  of  compres- 
sion refrigerating  system. 

RESERVOIRS 
Balancing.  A  Balancing  Reservoir,  Wm.  A.  Megraw.  Am.  Water  Works  Assn. 
—  Jl.,  vol.  10,  no.  2,  Mar.  1923,  pp.  243-246.  Reservoir  built  in  connection 
with  Gunpowder  River  improvements  to  Baltimore  water  supply,  function 
of  which  is  to  supply  deficiency  to  pumps  when  too  little  water  is  being  admitted 
to  tunnel,  and  to  absorb  excess  when  too  much  is  being  admitted. 

ROAD  CONSTRUCTION 

Crown  Formulas.  Methods  for  Determining  Street  Pavement  Crowns,  F.  S.  Besson. 
Eng.  News-Rec.,  vol.  90,  no.  14,  Api.  5,  1923,  pp.  627-629,  7  figs.  New  ciown 
formula;  symmetrical  and  unsymmetrical  distribution  explained;  inverted 
crowns  for  alloys. 

Machinery.  Road  Machinery  and  Its  Economic  Aspect,  Fred  L.  Macpherson.  Can. 
Engr.,  vol.  44,  no.  13,  Mar.  27,  1923,  pp.  357-361,  1  fig.  Justification  for  use 
of  road  construction  and  maintenance  machinery;  selection  of  suitable  equip- 
ment; purchasing;  recording  of  plant;  operation  records;  care  and  handling 
of   equipment.     From   paper   before   Can.     Good    Roads   Assn. 

Marl,  Use  of.  The  Use  of  Marl  in  Road  Construction,  Charles  H.  Dow.  Univer- 
sity of  Minn.  Eng.  Experiment  Station  —  Bui.,  no.  1,  vol.  26,  no.  2,  Feb.  7,  1923, 
67  pp.,  71  figs.  Definition  and  properties  of  marl,  distribution  in  Minnesota; 
laboratory  experiments;  experimental  roads. 

ROADS 

Design.  Results  of  U.S.  Government  Road  Investigations,  A.  T.  Goldbeck.  Can. 
Engr..  vol.  44,  no.  14,  Apr.  3,  1923,  pp.  367-371,  6  figs.  Results  of  tests  at 
Arlington  Experiment  Station  in  Virginia  in  connection  with  structural  design 
of  roads  and  investigations  of  road  materials;  subgrades  and  surfaces.  Pre- 
sented before  Am.  Road  Builders'  Assn. 

Maintenance.  Patrol  Methods  of  Road  Maintenance,  G.  E.  Stephenson.  Con- 
tract Rec,  vol.  37,  no.  10,  Mar.  7,  1923,  pp.  220-221.  Combustion  of  main- 
tenance and  construction  in  preferable  way  to  handle  large  mileage  of  bad  roads. 
Describes  condition  of  roads  in  Bruce  County,  Ontario,  facilities  for  obtaining 
road  materials,  and  general  organization. 

Surfaces.  Bituminous  Concrete  and  Penetration  Surfaces  for  Roads,  E.  A.  James. 
Contract  Rec.  and  Eng.  Rev.,  vol.  37,  no.  12,  Mar.  21,  1923,  pp.  278-280. 
Practical  methods  for  construction  of  these  kinds  of  roads;  relative  merits 
of  hot  mix  and  penetration  types;  curb  design. 

ROADS,  CONCRETE 

Design.  Developments  in  Concrete  Pavement  Design,  Willis  D.  P.  Warren.  Muni- 
cipal and  County  Eng.,  vol.  64.  no.  3,  Mar.  1923.  pp.  89-91.  Eaily  history' 
of  design;  Bates  experimental  road;  application  of  new  data;  longitudinal  joints; 
circumferential  reinforcing. 

Reinforcement,  Bar.  Merits  of  Bar  Reinforcements  for  Concrete  Pavements,  W.  S. 
Edge.  Can.  Engr.,  vol.  44,  no.  13.  Mar.  27.  1923,  pp.  354-355.  Economy  of 
deformed  bar  reinforcement  particularly  for  heavy  work;  standard  bar  reinfor- 
cement ;  New  Jersey  construction.     From  paper  read  before  N.J.  Highway  Assn. 

Stress  Determination  Pocket  Strain  Gage  Gn i  -  DtloOUCtl  in  Concrete  Roads, 
A.  T.  Goldbeck.  Eng.  News-Rec  ,  vol.  90,  no.  13,  Mar.  29.  1923.  pp.  575-576. 
3  figs.  Instrument  slightly  laiger  than  fountain  pen  gives  well  co-ordinated 
results  in  field  tests. 

ROLLING  MILLS 

Alloys  New  Eastern  Mill  fur  Rolling  Alloys,  E.  Cooper  Wills.  Blast  Furnace  and 
Steel  Plant,  vol.  11,  no.  4,  Apr.  1923.  pp.  221-225,  2  figs.  New  hot  rolling 
mills,  built  by  author  for  Driver-Harris  Co.,  for  turning  out  alloy  metals  and 
steel  in  wire  rod,  strip,  sheet  and  merchant  stock. 

Hot  Rolling.  Experimental  Research  on  Hot  Rolling  of  Iron  (Recherches  experi- 
mentalcs  stir  le  laminage  du  fer  a  chaudl,  Norbert  Metz.  Revue  Universelle 
des  Mines,  vol.  16,  no.  5,  Mar.  1,  1923,  pp.  331-349,  76  tigs  partly  on  supp. 
plates  Defoimation  of  metal  in  rolling;  experiments  to  explain  its  mechanism; 
difference  with  varying  pressures;  movement  of  particles  in  contact  with  rolls; 
general    conclusions. 

Hot-Rolling  Experiments.  Norbert  Metz.  Iron  and  Coal  Trades 
Rev.,  vol.  106.  no  2973,  Mar  23,  1923.  p.  424  , 1  fig.  Conclusions  drawn  from 
experiments  on  square  and  rectangular  bars.  Translated  from  Revue  Univer- 
selle des  Mines. 

Rate  of  Performance.  Standard  Guide  for  the  Performance  of  Mill  Tiains  (Mass- 
stab  fur  die  l.eistung  unserer  WaJsenstrasaen),  \\  ilh.  Tafel  and  Er.  Schneider. 
Staid  u.  Eisen,  vol  43,  no.  11.  Mar  15.  1923.  pp.  370-374,  1  fig.  Determination 
of  theoretical  or  ideal  hourly  production,  production  without  loss,  and  actual 
production;  criticism  of  31  investigated  mills 

Speed  and  Rating.  The  Speed  and  Rating  of  Rolling  Mills,  M.  E.  Poncelet  Iron 
and  Coal  Trades  Rev.,  vol.  106.  do  2874,  Mar.  30,  1923,  p.  461.  Author 
suggests  scheme  for  rolling  merchant  bars  and  other  steel  products. 
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SAFETY 
Organization  Plan.     Du  Pont  Plant  Shows  Fine  Safety   Record.     Power  Plan 
Eng.,  vol.  27,  no.  7,  Apr.   1,  1923,  pp.  353-360,  7  figs.     Power  department 
of  more  than  50  men  at  Deep  Water  Point,  N.J.,  goes  3  years  without  lost-time 
accident.     Plan  of  organization  work  begun  in  1919. 

SAND  BLAST 
Efficiency.  The  Efficiency  of  Sand  Blasts  (Leistung  von  Sandstrahlgeblasen),  W. 
Kaempler.  Stahl  u.  Eisen,  vol.  43,  no.  13,  Mar.  29,  1923,  pp.  425-430,  14 
figs.  Influence  of  air  consumption  and  air  pressure,  quantity  and  grade  of  sand, 
type  of  nozzle,  etc.,  on  performance  of  sand  blasts;  suggestions  for  selection 
of  sand  blasts;  performance  data. 

SAWS 
Ttpes.     Two  New  Sawing  Machines.     Practical  Engr.,  vol.  67,  no.   1878,  Feb.  22, 
1923,  pp.  103-104,  2  figs.     Describes  horizontal  log  band  saw  and  colonial-type 
saw  bench,  for  woodwork,  brought  out  by  John  Pickles  &  Son,  Ltd.,  Hebden 
Bridge,    Lond. 

SEMI-STEEL 

Metallurgy.  The  Metallurgy  of  Semi-Steel  —  II,  David  McLain.  West.  Machy. 
World,  vol.  14,  no.  2,  Feb.  1923,  pp.  60-62,  8  figs.  Notes  on  nomenclature; 
Btudy  of  wedge  sections;  medium  phosphorus;  scientific  melting;  annealed  semi- 
steel. 

SEWAGE  DISPOSAL 

Activated  Sludge.  Economics  of  the  Activated-Sludge  Process,  C.  Lee  Peck. 
Eng.  News-Rec,  vol.  90,  no.  12,  Mar.  22,  1923,  pp.  522-526.  Sedimentation, 
skimming  and  aeration  before  activation,  with  acidulation  of  surplus  sludge 
proposed  and  use  of  catalysts  to  reduce  power  consumption. 

Microbiology  and  Theory  of  Activated  Sludge,  A.  M.  Buswell  and  H.  L. 
Long.  Am.  Water  Works  Assn.  —  Jl.,  vol.  10,  no.  2,  Mar.  1923,  pp.  309-321. 
Presents  analytical  data  referring  to  samples  taken  from  aeration  chambers 
of  two-tank  Dorr-Peck  activated  sludge  unit,  treating  65,000  gal.  per  day. 

The  Mechanics  of  the  Activated  Sludge  Process,  J.  A.  Coombs.  Surveyor, 
vol.  63,  no.  1626,  Mar.  16,  1923,  pp.  253-255.  Methods  of  artificial  aeration; 
mechanical  agitation;  advantages  of  process. 

Settling  Tanks.  The  Treatment  of  Sewage,  H.  Munkner.  Eng.  Progress,  vol.  4, 
no.  4,  Apr.  1923,  pp.  79-81,  4  figs.  Different  types  of  settling  plants;  application 
of  OMS  process;  activated  -sludge  domestic  sewage  plant;  clarification  plants 
for  obtained  foul  and  fresh  sludge. 

Treatment.  New  System  of  Sewage  Treatment  at  Graham,  Texas,  Henry  E.  Elrod. 
Eng.  News-Rec,  vol.  90,  no.  14,  Apr.  5,  1923,  pp.  620-023,  2  figs.  Septicizaation 
precedes  activation;  storage  comes  automatically  into  use  when  blower  shuts 
off;  return  sludge  reduced;  system,  known  as  sept-aer-sed  does  not  require  tech- 
nically  skilled   operatives. 

SEWER  CONSTRUCTION 
Drop-Down   Curve.     Application  of  the   Drop-Down   Curve  in   Chicago  Sewers, 
C.  D.  Hill.     Eng.  News-Rec  ,  vol.  90,  no.  16,  Apr.  19,  1923,  pp.  707-709,  2  figs. 
To  obtain  desired  cover  for  Aberdeen  St.  sewer  through  stock  yards,  drop  in  sewer 
was  introduced;  method  of  design. 

SEWERS 
Storm  Design  of  Storm  Overflow  Sewers,  Hamilton.  Ont.,  H.  S.  Phillips.  Can. 
Engr,  vol.  44,  no.  13,  Mar.  27,  1923.  pp.  249-352,  7  figs.  Growth  of  city 
necessitated  extensions  to  sewer  systems;  extent  of  drainage  areas;  rainfall 
and  run-off  investigations;  considerations  affecting  design;  details  of  twin-box 
and   horseshoe  sections. 

SHAFT  SINKING 

Fhkfzino  Process.  Shaft  Sinking  by  the  Freezing  Process,  Max  A.  R.  Brunner. 
I ■■■■  and  Coal  Storage,  vol.  26,  no.  299.  Feb.  192:!,  pp.  35.  Principles  of  process; 
surrounding  strata;  refrigeration  required. 

SIION  I.I  8 
EuiCTRIC.  St.  Joseph  Lead  Company's  New  Mining  Shovel,  Arthur  K.  Mitchell. 
Min.  and  Metallurgy,  vol.  4.  no  196,  Apr  1923,  pp.  181-184,  l  figs.  Design 
Of  new  type;  dipper  is  mounted  on  longitudinally  traveling  and  vertically 
swinging  boom  consisting  of  cross-member  and  two  tubular  Irgs;  method 
of  propulsion;  power  and  performance 

81   \TF, 
Quarrying  and  Urf.s.     Slate,   Nature's    Most    Versatile  Material    C    H.  Thomas. 
Raw  Material,  vol.  6,  no  3,  Mar   1923,  pp   105-108,  5  figs      Salient  facts  regar- 
ding quarrying  and  u  i       properties, 
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STEAM 
Properties.  Fundamental  Properties  of  Steam  (Sur  les  propri£t<:s  fondamentales 
de  la  vapeur  d'eau),  M.  Strauven.  Revue  Universelle  des  Mines,  vol.  16,  nos. 
4  and  0,  Feb.  15  and  Mar.  1,  1923,  pp.  289-301  and  363-376,  2  figs,  partly  onsupp. 
plate.  Discusses  work  of  Callendar  and  Eichelberg  and  compares  their  equa- 
tions and  values,  including  specific  heat,  heat  of  vaporization,  saturation 
pressures  and  temperatures,  etc.;  favours  Eichelberg  data. 

STEAM  ACCUMULATORS 
Ruths.     First  Installation  of  a  Ruths  Accumulator  in  Germany,  J.  H.  Blakey.     Po- 
wer Plant  Eng.,  vol.  27,  no.  8,  Apr.  15,  1923,  p.  410,  Data  on  cost  of  boiler 
equipment  both  before  and  after  installation  of  accumulators  at  Lauchhammer 
establishments.     Abstacted   and   translated   from   Stahl   u.   Eisen. 

Ruths  Steam  Accumulator  (Dr.  Ruths  Dampfspeieher),  &■  Miiller. 
Elektrische  Kraftbetriebe  u.  Bahnen,  vol.  20,  no.  18,  Sept.  24,  1922,  pp.  193- 
197,  4  figs.  Advantages  are:  elimination  of  fluctuations  in  taking  steam  from 
boiler  uniform  and  economic  boilers  load;  accumulation  of  excess  steam;  fewer 
boilers  for  same  steam  power;  prolongs  life  of  boiler. 

STEAM-ELECTRIC  PLANTS 

Carpet  Mill.  The  Power  Plant  and  Electrical  Installation  of  a  Large  Carpet  Mill, 
H.  Ketton.  English  Elec.  Jl.,  vol.  2.  no.  3,  Jan.  1923,  pp.  142-158,  15  figs. 
Installation  in  existing  works  of  4000  hp.  of  motors,  together  with  necessary 
power  plant,  with  practically  no  stoppage  of  work  and  with  saving  in  costs  of 
production,  space,  etc.,   and  improvement  in   working  conditions. 

Oil-Burning.  Remodeling  Power  Plant  for  Fuel  Oil  Use.  Elec.  Ry.  Jl.,  vol.  61, 
no.  12,  Mar.  24,  1923,  pp.  505-508,  5  figs.  Berkshire  street  railway,  Pittsfield, 
Mass..  is  changing  over  6  boilers,  using  steam-atomizing  system;  1,000,000-gal. 
oil  tank,  filled  from  tank  cars  by  gravity,  provides  ample  reserve  supply  of  fuel. 

Parliament  Buildings,  Canada.  Parliament  Buildings,  Regina,  Have  Model  Plant. 
Power  House,  vol.  16,  no.  4,  Feb.  20,  1923,  pp.  19-22,  6  figs.  Description  of 
power  plant  designed  for  maximum  efficiency,  including  power  house,  engine 
room,  boiler  house,  purnps,  etc. 

Waste  Elimination.  Power  Generation  Costs  Reduced  35  per  cent,  D  E.  Druen. 
Elec.  Ry.  Jl.,  vol.  61,  no.  11,  Mar.  17,  1923,  pp.  438-443,  10  figs.  Elimination 
of  waste  by  improvements  in  practices  in  50,000-kw.  station  of  Kansas  City 
railways  resulted  in  saving  of  $1000  per  day,  accomplished  by  methods  readily 
available  in  man}'  railway  power  plants. 

STEAM  ENGINES 

Tests.  Steam-Consumption  and  Efficiency  Tests  on  Steam  Engines  in  1921  (Dampf- 
verbrauchs-  und  Leistungsversuche  an  Dampfmaschinen  in  Jahre  1921). 
Zeit.  des  Baverischen  Revisions-Vereins,  vol.  27,  no.  1,  Jan.  15,  1923,  pp.  1-5. 
Data  giving  results  of  test  on  single-cylinder,  double-  and  triple-expansion 
engines. 

Uniflow.  Unaflow  Engines  Pump  Water  Economically.  Power,  vol.  57.  no,  16, 
Apr.  17,  1923,  pp.  581-587,  5  figs.  Reasons  why  Philadelphia  water  works 
replaced  compound  engines  by  uniflows  at  Torresdale  station;  results  of  econo- 
my tests;  data  giving  net  cost  of  pumping  water. 

Uniflow  Engine  Principle  and  Design,  Fred  W.  Bosch.  Power  Plant  Eng., 
vol.  26,  nos.  23  and  24,  Dec.  1  and  15,  1922,  pp.  1144-1146  and  1197-1199 
and  vol.  27,  no.  2,  Jan.  15,  1923,  pp.  124-126,  12  figs.  Dec.  1:  Thermal  advan- 
tages of  uniflow  and  some  of  its  drawbacks.  Dec.  15th:  Methods  of  preventing 
unduly  high  compression;  engine  of  improved  design.  Jan.  15:  Application 
to  steel  industry. 

STEAM  GENERATION  , 
Efficiency.  Some  Elements  of  Efficient  Steam  Generation,  David  Brownlie.  Com- 
bustion, vol.  7,  no.  6,  Dec.  1922,  and  vol.  8,  no.  3,  Mar.  1923.  pp.  323-326  and 
360,  and  158-162,  1  fig.  Amount  of  money  to  be  saved  and  reasons  of  present 
general  efficiency.  Economical  fuel  utilization  and  economy  in  design  of 
fuel-burning  installations.  Amount  of  steam  or  power  used  auxiliary  to  pro- 
duction of  steam. 

STEAM  POWER  PLANTS 
Maximum-Pressure.  Progress  in  Steam  Power  Plants  by  Using  Maximum  Piessure 
Steam  (Foitschrite  by  Using  Maximum  Pressure  Steam  (Fortschj  itte  in  1  lampf- 
kraftmaschinenbau  diireh  Verwendung  von  HoehstdruekdampO.  O.  H  Hart- 
mann.  Gliickauf,  vol.  59,  DOS.  8  and  9,  Feb.  24  and  Mar  .'S.  1923,  pp.  1M-190 
and  209-215,  24  figs.  Describes  experiments  of  Schmidt  with  I. oiler  of  60- 
atmos.    pressure,    also   tests   with   low-  and   high-speed   piston   engines,   design 

of  maximum-presBure-contra-pressure  machines  and  constructional  advan- 
tages of  maximum-pressure-. ottni-pressutc  turbines  Concludes  that  misgiv- 
ings entertained  against  high-pressure  steam  sh..nl.l    be    considered  dispelled, 

STEAM  TURBINES 

Condensation.     Design  and  Construction  of  the  (',     M      \     Steam    ["urbine  (Der 
konstructive  Aufbau  dei   < !    M     \    Dampf turbine).    Praktische  Maschinen- 
Konstrukteur,  vol.  56,  nos    t.  :.  and  8,  Jan   26,  Feb  2  and  !>.  1923,  pp 
45-49  and  57-58,  20  figs.     Construction  and  operation  ..f  condensation  i 
coupled  to  polyphase  general,  r  ..i  tooo  kw.;  des.  riiu  s  tw  nor- 

mal jsure  turbines,  i.e.,  high-pressure  turbines 

who!  i  .in  oi  "  i.i.  I    is  used  for  heal    ■ 

De  Lav  u       Sell  I  ntering  ..t    l  <•    Laval    rurbim  le  le  autocenti 
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Second  a  m  Btbui  row  Becondary  Btrueturei  in  Bteel,  N  'I  Belaien  Cham. 
unci  M.i  I  of  ,  vol  28,  do  12,  Mar.  31,  1923,  pp.  537-640,  5  figs  Author 
believes  thai  by  -, u > t  :i l  .!■  ■  altering  velocity  of  cooling  through  granulation  zone 
ani  i  i  allisal  ion  anj  one  <.f  thi  can  be 

produced .   thi      bow     that  typi  ;t  on 

ohemieal  oomposition,  bul  on  oonditiont  ol  cooling 

Stainless      Stainless  Steel       [tsP irtii    and  I  \|.  plications, 

.1    ll    i ;    Monypennj       iron'  and  Coal  Trad      R  2871,  Mar. 

9,    1928,  pp  ...n  dirTereno  I     ol   beat   treatment;  air- 

hardening  properties;  resistance  to  corrosion;  mechanical  properties  and  com- 
f. mii. hi;    applications      (Abstract.)     Papei     read     before    Cleveland    Instn. 

Testing,  Elo  ation  of  Curve  Pan  .  issa  in  Elon- 

gation Test  of  Mild  Steel     La  cause  de  la  fori     tion  du  palier  dans  1'easai  de 
traction  d  h   Fremont,  I  ienie  Civil,  vol.  82,  no.  8,  Feb.  24,  1923, 

pp.  176-178,9  1  tains  that  when  limit  ol  •  re  is 

a  sudden  decrease  ..r  urn.  followed  by  a  constant  resistance. 


Automatic.     Automatic  Substation   Experience  In   Cleveland.   I.    I)    Rale     Elee. 
II  ,  vol.  61,  iios    9,  10  and   11,  Mar    3,  10  and  17.  192.1,  |  64,  405- 

408  and  477-480,  10  figs.  Mar  8:  Design  features  of  building  and  equipment 
Mar  10:  Sequence  in  operations  of  present  substations  of  Cleveland  railway, 
designed  particularly  to  give  reliability  to  power  supply  Mar  17  Advantages 
of  remote  supervisory   control;   design  of  future  substations. 

SI  PERHEA1  ED  STEAM 

Advantages.  Advantages  of  Superheated  Steam.  I;  C.  Demary.  Nat  Engr..  vol. 
27,  no.  4,  Apr  l('2.'i.  pp.  166-157,  4  figs.  Elimination  of  steam-line  condensa- 
tion; power  demands  at  reduced  pressures.  Types  of  superheaters  and 
installations. 


STEEL  CASTINGS 
Heat  Treatment      Heal    treatment  of  Steel  Castings  II    C.  Ihsen.     Forging  and 
Heal  Treating,  vol,  9,  no.  3,  Mar.  1923,  pp.  138-142,  17  figs.     Steel  Castings, 
their  chai  in  raw  and  thermally  treated  condition;  consideration  of 

correct  treatment  with  relation  to  size  and  composition  of  casting. 

STEEL,  HEAT  TREATMENT  OF 

Molten  Salts  in.  The  Use  of  Molten  Salts  in  Heat  Treating,  Wm.  J.  Merten. 
Forging  and  Heat  Treating,  vol.  9,  no.  3,  Mar.  1023,  pp.  148-150,  8  figs.  Im- 
portance of  heating  finished  steel  parts  protected  from  oxidizing  gases;  selection 
of  proper  salts  to  eliminate  pitting  and  decarbonization;  freedom  of  bath  from 
impurities  essential. 

Quenching.  On  the  Cause  of  Quenching  Ciackr,  Kotaro  Honda,  Tokujiro  Matsus- 
hita and  Sakae  Idei.  Am.  Soc.  Steel  Treating  —  Trans.,  vol.  3,  no.  7,  Apr. 
1923,   pp.    729-739,   9   figs.     Account  and  results  of  investigation 

Tempering.  Tempering  of  Steel  and  Alloys  (La  trempe  del'acieret  des  alliages  metal- 
liques),  Albert  Poitevin.  Genie  Civil,  vol.  82,  no.  7,  Feb.  17,  1923,  pp.  151- 
154,  4  figs.  Character  and  classification  of  changes  due  to  heat  treatment  gen- 
erally; physico-chemical  and  structural  changes. 

STEEL,  HIGH-SPEED 

Hardening.  Difficulties  in  Hardening  High-Speed  Steel,  O.  G.  Simmons  Machy. 
(N.Y.),  vol.  29,  no.  8,  Apr.  1923,  pp.  627-628,  2  figs.  Experiments  show  that 
mere  heating  of  some  steels  to  certain  temperatures,  and  cooling,  will  not  harden 
them;  some  will  remain  soft  when  heated  to  so-called  hardening  temperature 
in  presence  of  carbon-monoxide  gas  and  cooled  in  oil. 

Lathe  Break-Down  Tests.  Lake  Breakdown  Tests  of  Some  Modern  High-Speed 
Tool  Steels,  H.  J.  French  and  Jerome  Strauss.  U.S.  Bur.  of  Standards  — 
Technologic  Paper,  vol.  17,  no.  228,  Feb.  17,  1923,  pp.  183-225,  17  figs.  Data 
based  on  analysis  of  65  lots,  representing  40  brands,  produced  by  various  manu- 
facturers during  1919-1922;  comparative  lathe  cutting  tests  for  various-type 
compositions;  discusses  limitation  of  competitive  breakdown  tests,  and  recom- 
mendations regarding  its  applications. 

STEEL  MANUFACTURE 
Casting  Steel.     A  Great  Forward  Step  in  the  Manufacture  of  Steel  for  Castings, 

L.  W.  Spring.     Raw  Material,  vol.  6,  no.  4,  Apr.   1923,  pp.   155-157,  2  figs. 

Methods  and  precautions  used  by  Crane  Co.,  Chicago  to  ensure  highest  possible 

quality. 
Top  Discard.     Top  Discard  in  Its  Relation  to  Quality,  A.  E.  White.     Am.  Soc.  Steel 

Treating  —  Trans.,   vol.   3,   no.    7,   Apr.    1923,   pp.    750-757.     Author   makes 

appeal  to  steel  mills  to  increase  their  tonnage  output  by  adopting  methods 

and  devices  for  reducing  amount  of  piping  and  segregation,  thereby  increasing 

their  total  yield  per  ton  of  metal  cast  into  ingot  molds. 

STOKERS 
Gas  Works.     Mechanical  Stokers  for  Gas  Works,  Hartland  Seymour.     Gas  Engr., 
vol.  39,  no.  561,  Feb.  1923,  pp.  37-39,  4  figs.     Savings  which  may  be  expected 
from  mechanical  stoking;  discusses  several  types. 

STREAM  POLLUTION 
Measurement.  Stream  Pollution  Measured  in  Terms  of  Sanitar,  Quality  of  Drinking 
Water,  Russell  Suter.  Am.  Water  Works  Assn.  —  Jl.,  vol.  10,  no  2,  Mar.  1923 
pp.  220-229,  4  figs.  Suggestions  as  to  use  of  colon  count  of  water;  attempt  is 
made  to  evaluate  phenomenon  of  "self-purification"  as  aid  to  combating  popular 
misconception  as  to  rapidity  of  process.     Bibliography. 

STRESSES 
Automatic  Relief.     Initial  Relief  and  Automatic  Relief  of  Stress,  David  C.  Coyle. 
Eng.  News-Rec,  vol.  90,  no.   14,  Apr.  5,  1923,  pp.  631-632.     Cases  of  read- 
justment of  relations  of  parts  of  structures  tending  to  affect  safety. 

STREET   R  ULWAYS 
Cars.      New  Safety  Devices  Developed  in  Tri-Cities.     Elec.  Ry.  .11  .  vol    61,  no.  9, 
Mar.  3,  1923,  pp.  369-371,  7  ligs.     Scheme  of  control  operates  electrically  instead 
of  by  air  valves;  devices  claimed  to  be  simple  and  comparatively  inexpensive 
in  first  cost  and  maintenance. 

STR1  CTUR  \l.  STEEL 

Assembly  of  Shapes.  Steel  Structures.  Ulrich  A.  Peters.  Blast  Furnace  and  Steel 
Plant,  vol.  11,  no  4,  Apr  1923,  pp.  240-242,  8  figs.  Analysis  of  factors  entering 
into  assembly  of  steel  shapes 

Reinforcing.  Specification  Outline  for  Reinforcing  Steel.  Am.  Architect  and  Ar- 
chitectural Rev.,  vol.  123,  no.  2415,  Mar.  It,  1923,  pp.  2">7-L'.".s  and  260 

Specifications.  Adopts  Structural  Specifications  Iron  Trade  Rev.,  vol.  72,  no. 
14,  Apr  5,  1923,  pp.  1020-1023,  3  figs.  Code  on  structural  building  material 
prepared  by  Am.  Inst,  of  Steel  Construction;  design,  fabrication  and  erection 
are  included. 

Stresses  for  Building.  Higher  Stresses  for  Steel  Buildings  Pioposed  by  Fabri- 
cators. Kng  Nfews-Rec,  vol  90,  op  15,  \pr  12,  1923.  pp  670-671.  Basic 
working  stress  of  18,(100  lb  per  sip  in  proposed  in  specification  for  structural 
steel  for  buildings  adopted  by  Am.  Inst    Steel  Constrn. 


TAPS 
Drill  Sizes.     Tap  Drill  Sizes  of  Tap  and  Die  Institute.      Machy.  (N.Y.).  vol.  29, 
no    8,  Apr.  1923,  pp.  617-620.     Presents  tables  for  machine  screws  and  screw 
threads,  and  table  of  sizes  for  screws  with  U.S.  form  of  thread. 

TELEGRAPHY 
International  Code.     An  International  b-Unit  Telegraph  Code,  Donald  Murray. 
Telegraph  and  Telephone  Age,  vol.  41,  no.  4,  Feb    16,  1923,  pp.  78-79.     Discus- 
ses problem  of  universal  b-unit  code  which  it  is  claimed,  will  solve  itself  by  ex- 
tension of  use  of  typewriter  keyboards  in  place  of  b-key  Baudot  transmitter. 

TELEPHONY 

Automatic.  Automatic  Telephones  in  Large  Buildings,  T.  M.  Inman.  Power 
Engr.,  vol.  18,  no.  203,  Feb.  1923,  pp.  65-70,  7  figs.  Construction  and  ope- 
ration of  telephonic  appliances  generally  and  automatic  gear  particularly. 

Machine-Switching  System.  Machine  Switching  Telephone  System  for  Large 
Metropolitan  Areas,  E.  B.  Craft,  L.  F.  Morehouse  and  H.  P.  Charleswortn. 
Am.  Inst.  Elec.  Engrs. —  JL,  vol.  42,  no.  4,  Apr.  1923,  pp.  320-334,  27  figs. 
Describes  system  and  its  application  to  typical  large  metropolitan  area  and 
means  for  permitting  its  gradual  introduction  into  existing  plant. 

Public  Address  Systems.  Public  Address  Systems,  I.  W.  Green  and  H.  P.  Max- 
field.  Am.  Inst.  Elec.  Engrs.  —  JL,  vol.  42,  no.  4,  Apr.  1923,  pp.  347-358,  for 
amplifying  voices  of  public  speakers  and  music.  Describes  equipment  ae 
brought  to  commercial  state  and  now  in  use  in  United  States  and  other 
countries. 

TEMPERATURE  MEASUREMENT 
Methods.  The  Measurement  of  Heat,  James  Mackay.  Domestic  Eng.  (Chicago), 
vol.  102,  no.  11,  Mar.  17,  1923,  pp.  514-517,  1  fig.  Detailed  explanation  of 
how  temperature  is  measured  in  degrees  Fahrenheit  and  centigrade,  with 
conversion  chart.  Notes  on  calorimeter,  thermometer,  specific  heat  of  water, 
radiation,  convection  and  conduction. 

TERMINALS,  RAILWAY 
Freight.     Freight  Terminal  Improvement  at  Denison,  Texas,  M.  K.  &  T.  Railway. 
Ry.  Rev.,  vol.  72,  no.  10,  Mar.  10,  1923,  pp.  393-400.  9  figs.     Extensive  double- 
hump  yard  layout,  involving  minor  revision  of  line  and  complete  new  car  and 
locomotive    facilities. 

TESTING  MACHINES 
Load-Measurement   Apparatus.     Load    Measurement    and    Checking   with  High 
Accuracy,  J.  S.  Primrose.     Metal  Industry.  (Lond),  vol.  22,  no.  10,  Mar.  9, 
1923,  pp.  217-219,  4  figs.     Various  methods  for  checking  and  standardizing 
load-measurement  apparatus  such  as  used  on  testing  machines. 

TEXTILE  MILLS 
Heat  Conservation.  Heat  Conservation  in  the  Textile  Industry'  (Warmewirt- 
chaft  in  der  Tectilindustrie),  Chr.  Eberle.  Zeit.  des  Vereines  deutscher 
Ingenieure,  vol.  67,  no.  11,  Mar.  17,  1923,  pp.  256-261,  5  figs.  Principal  desi- 
derata for  erection  of  heating  and  power  plants  in  textile  factories;  utilization 
of  eDgine  or  turbine  steam  for  room  heating  and  manufacturing  purposes:  heat 
utilization  in  drying  apparatus;  test  results  from  cloth-drying  machines. 

TEXTILES 

Fibre,  Asbestos  as.  Asbestos  as  a  Textile  Fiber,  J.  Merritt  Matthews.  Color  Trade 
JL,  vol.  12,  nos.  2  and  3,  Feb.  and  Mar.  1923.  pp.  73-76  and  117-120,  13  figs. 
Different  vaiieties  of  asbestos;  physical  and  microscopical  properties;  Canadian 
fiber;  resistance  to  heat  and  chemicals;  classification  of  asbestos  fibers;  Canadian 
and  Italian  asbestos;  method  of  preparing  and  spinning  asbestos. 

THERMODYNAMICS 
Laws.     Recent  Attacks  on  the  Second  and  Third  Thermodynamic  Laws  (Neuxeit- 
liche  Angriffe  gegen  den  2,  sowie  3.     Warmesatz  und  deren  Berechtigung), 
Schmolke.    Warme,  vol.  46,  no.  1,  Jan.  5,  1923,  pp.  l-5,4figs.     Shows  that  these 
attacks  are   untenable. 

TIDAL  POWER 
Utilization.  Tidal  Power  on  the  Patagonian  Coast  (Estudio  y  utilizacion  de  las  ma- 
reas  dc  la  costa  patagonica),  Horacio  Damianovich  and  Nicolas  Besio  Moreno. 
Ingenieria,  vol.  27,  no.  2,  Feb.  1923,  pp.  62-68.  Discusses  different  forms  of 
todal-power  utilization  and  proposes  appointment  of  commission  to  study 
Patagonian    problem. 

TOLERANCES 
Standardization.     Standardization    of   Tap   Thread   Tolerances.     Machv.    (N.Y'.\ 
vol.  29,  no.  8,  Apr.  1923,  pp    607-608      What  has  been  accomplished  toward 
standardization  by   co-operation   among   manufacturers  in  tap  industry. 

TOOLS 

High-  and  Low-GRADS  ST!  Bl  Investigation  of  Relative  Economy  of  Tools  of 
High-Grade  Steel  and  Tools  of  Low-Grade  Material  with  Welded-On  Edges, 
Particularly  I. at  he  and  Planing  Tools  (Vergleichsuntersuchungen  iweiscnen 
Werkzcugcn  aus  vclleiii.  hochwcrl  igein  Stahl  und  solchen  aus  S  M  -Stahl 
mit  aufgcsfhweisster  Sohneide,  insbesondere  der  Dreh-  und  Hoherlstahle), 
H.  Eberts.     Mascbinenbau,  vol    2.  no    10,  Feb    21,  1923,  pp    589-593,  6  figs. 

Standardization.  Standardization  in  the  Industries.  Carl  J.  Oxford  Machy. 
(N.Y.),  vol.  29,  no.  S,  Apr  19L':i.  pp.  611-612,  1  fig.  Various  aspects  of  stan- 
dardizing mechanical  products,  with  particular  reference  to  small  tools. 
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TRACTORS 
Caterpillar.     Caterpillar  Tractors  in  Forestry  Work   (Forstwirtsehaft  und  Rau- 

penschlepper) ,   G.   Mayer.     Motorwagen,   vol.   26,   no.   5,   Feb.  20,    1923,  pp. 

65-67,  2  figs.     Describes  special  type  of  tractor  and  its  use  for  removal  of  lumber 

and  planting  of  trees. 
Types.      Track-Laying  Transport.     Motor  Transport,    (Lond.),  vol.   35,   nos.   929 

and  930,  Dec.  18  and  25,  1922,  pp.  777-781  and  821-824,  18  figs.     Evolution  of 

this  system  of  carriage  that  will  greatly  influence  development  of  new  countries. 

TRANSFORMERS 
Parallel-Running.  The  Problem  of  Transformers  in  Parallel  (Das  Problem  der 
parallel  arbeitenden  Transformatoren  auf  experimenteller  Grundlage),  Emil 
Wirz.  Schweiz.  Elektrotechnischer  Verein  Bui.,  vol.  14,  no.  1,  Jan.  1923,  pp. 
25-43,  12  figs.  Necessity  for  same  constants  at  no  load;  superiority  of  trans- 
formers with  disk  windings  over  cylinder  windings. 

TRANSPORTATION 
Railway.     The  Problem  of  Railroad  Transportation,  James  C.  Davies.     Ry.  Age. 
vol.  74,  no.  17,  Mar.  31,   1923,  pp.  869-872.     Notes  on  government  control; 
federal  operation;  Transportation  Act  of  1920;  value  as  fixed  for  rate-making 
purposes;  government  ownership;  available  remedies. 

TUBES 
Forging.     Forging  Steel  Tubing   Instead  of   Drawing   It,   Chester  Warner.     Raw 
Material,  vol.  6,  no.  3,  Mar.  1923,  pp.  90-91,  5  figs.     How  problem  of  success- 
fully forging  tubing  instead  of  drawing  it  was  solved;  process  invented  by 
author  and  E.  Warner;  economic  advantages. 

TUNNELS 

Excavating  Machine.  The  Whitaker  Tunnel  Excavating  Machine  (La  machine 
a  creuser  les  tunnels  —  systdme  Whitaker).  Genie  Civil,  vol.  82,  no.  9,  Mar. 
3,  1923,  pp.  193-195,  8  figs.  Constructed  by  Wm.  Arrol  &  Co.,  Glasgow,  for  cir- 
cular tunnels  12  ft.  or  more  in  diameter;  details  of  design  and  operation. 

Grouting  and  Gravel  Packing.  Effects  of  Grouting  and  Gravel  Packing  Around 
Tunnel,  W.  E.  Thompson,  Eng.  News-Rec,  vol.  90,  no.  14,  Apr.  5,  1923,  pp, 
617-619,  4  figs.  Experience  in  removal  of  material  over  and  between  cast-iron- 
lined  tunnels  of  N.Y.  Rapid  Transit  under   Willoughby  St.,  Brooklyn. 

Pressure.  Elastic  Stresses  in  the  Rock  Surrounding  Pressure  Tunnels,  Charles  P 
Dunn.  Am.  Soc.  Civ.  Engrs.  —  Proc,  vol.  49,  no.  4,  Apr.  1923,  pp.  661-670 
9  figs.  Study  of  elastic  stresses  caused  by  internal  pressure  in  circular  tunnel 
and  method  of  applying  results  of  study  to  tunnel  design. 

Relinino  with  Concrete.  Precast  Concrete  Units  Used  for  Relining  Railroad  Tun 
nels.  Eng.  News-Rec,  vol.  90,  no.  15,  Apr.  12,  1923,  pp.  669-670,  3  figs 
Ribs  placed  in  halves  by  special  crane  with  universal  jaw;  cost  said  to  be  less 
than  usual  methods  of  lining. 

TURBO-COMPRESSORS 

Impellers.     Calculation  of  Impellers  (Sur  le  calcul  des  roues  centrifuges),  Alfred  Car- 

rard.     Technique  Moderne,  vol.  15,  nos.  3  and  4,  Feb.  1  and  15,  1923,  pp.  65-71, 

and  100-104,  35  figs.     Formulas  and  calculations  for  impellers  for  turbo-pump3 

and  turbo-compressors.     Describes  trials  to  test  calculations.     Bibliography. 


VACUUM  TUBES 
Applications.  The  Future  of  High-Power  Electron  Tubes  (Le  r61e  industriel  futur 
des  lampes  eJectroniques  de  grande  puissance),  Maurice  Leblanc.  Society  Fran- 
chise des  Electriciens  —  Bui.,  vol.  3,  no.  21,  Jan.  1923,  pp.  3-27,  22  figs.  Indus- 
trial application  of  three-electrode  tubes  for  transforming  d.c.  to  a.c.  being  modi- 
fied by  mercury-vapour  tubes  so  as  to  produce  ions;  also  a.c.  to  d.c. 

VARNISHES 

Asphalt.  United  States  Government  Specification  for  Asphalt  Varnish.  U.S.  Bur. 
of  Standards  —  Circular,  no.  104,  Jan.  30,  1923,  7  pp.  Sampling;  laborator 
examination;  basis  of  purchase. 

Manufacture.  The  Manufacture  of  Varnish,  G.  N.  Hill.  Can.  Chem.  and  Metal- 
lurgy, vol.  7,  no.  3,  Mar.  1923.  pp.  80-63.  Classes  of  varnishes:  development 
of  varnish  formula;  discusses  varnish  making  with  particular  reference  to  oil; 
resin  varnishes.     Paper  road  before  Toronto  Club  of  Paint  and  Varnish  Supts. 

VENTILATION 
Prisons.     Ventilating  Problems  in  Prison  Work.     Heating  and  Vent.  Mag.,  vol.  20, 
no.  3,   M.ir    1923,  pp.  37-40,  7  figs.     Features  of  mechanical  equipment  for 
north  wing  of  Washington  State  Reformatory,  Monroe,  Wash. 

VIADUCTS 
Flat-Slab  Concrete.  Flat-Slab  Designs  for  Two  Railway  Elevated  Stations,  M. 
Hirschthal.  Eng  News-Hoc.  vol.  90,  no  13,  Mar.  29,  1923,  pp.  568-573,  6 
figs.  Varying  conditions  at  adjacent  sections  of  Lackawanna's  East  Orange 
grade  elevation  viaduct  required  two  different  types  of  Bat  slab  details  and 
design. 

VIF'.H  \TIO\S 

Machinery.     Insulation  of  Machine  Vibrations  and   Nois<  ng  von   Mas- 

ehirj  tterungen  und  Gerauschi  i    Flitter      Praktiache  Machi- 

Konstrukteur,  vol  66,  no.  3,  Jan.  19, 1923,  pp.  26-27.  Ways  of  elimination 
\  Ibration  and  results  of  teats  with  insulating  materials. 

Ma'iuvuiv    Foundations      Vibrations    is    Foil  I    Sohmidt.     Mech. 

i-"i'.  .  '"I  16,  do  i.  Apr.  1023,  pp  248-260,  l  l  Bgs  Method  of  investigation 
based  on  use  of  vectors      Effect  i  itermediary  layer  between  machine 

and  foundation-     Translated   from    Zeit    di  deutaeher   Ingenieure. 

vol.  67,  no.  2,  Jan    l.i,   1923,  p.  33. 

\  [8COSIM1  I  BUS 

MAOMlCHAXl        The    Improved     MacMichael  II      llerschel. 

Optical  Soc   '.f  \„,        Jl.,vol   7,  no    t.  \pr    1923,  pp  335-353,  6  figs     I). 
ed  viacosimeler  is  a  constant-deflection  torsional  instrument;  discusses  source* 
of  error,  measurement  oi  momenta;  experimental  results  with  dial  readings 
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WAGES 
Piece-Rate  Methods.     Piece-Work  System  in  Car  Maintenance.     Elec.  Ry.  JL, 
vol.  61,  no.  11,  Mar.  17,  1923,  pp.  443-446,  9  figs.     I.R.T.  Co.  in  New  York  City 
has  secured  excellent  results  from  its  use  on  routine  jobs;  men  make  more  and 
company   saves   money. 

WASTE  HEAT 
Utilization.  The  Utilization  of  Waste  Heat  from  Gas-Works  Furnaces  (Die  Ver- 
wertung  der  Abhitze  der  Gaswerksofen),  L.  Litnskv.  Feuerungstechnik,  vol. 
ll.no.  11,  Mar.  1, 1923,  pp.  121-124,  4  figs.  Utilizable  heat  sources  of  gas-works 
furnaces;  excess  heat  in  flue  gases;  steam  consumption  of  gas  works;  steam 
volumes  available  from  flue  gases;  draft  conditions;  waste-heat  boilers;  arran- 
gement and  economy  of  waste-heat  installations. 

WATER 
Sonic  Depth  Finder.     Marine  Sounding  by  Sound:  The  Sonic  Depth  Finder.     Eng. 
and  Contracting  (Waterworks),  vol.  2,  no.  3,  Mar.  14, 1923,  p.  60.     Instrument 
developed  at  U.S.  N.  Eng.     Experiment  Station,  Annapolis,  for  quickly  and 
accurately  measuring  small  and  great  depths  in  water  by  reflection  of  sound. 

WATER  ELEVATORS 
Bolton.     The  "Bolton"  Water  Elevator.     Ry.  Gaz.,  vol.  38,  no.  13,  Mar.  30,  1923, 
p.  519,  2  figs.     Elevator  raises  water  by  means  of  endless  band,  and  can  be  run 
at  high  speed. 

WATER  METERS 
Manufacture.     Special  Methods  in  Water  Meter  Manufacture,  Fred  H.  Colvin. 
Am.   Mach.,  vol.  58,  no.   16,  Apr.   19,   1923,  pp.  569-572,   11  figs.     Describes 
novel  method  of  chucking  work;  use  of  balls  for  locating  and  gaging;  milling 
and  slotting  fixtures  for  handling  difficult  work. 

WATER  PIPES 

Concreting  Steel.  Concreting  Steel  Water  Pipe  in  California,  R.  W.  Whitaker. 
Concrete,  vol.  22,  no.  3,  Mar.  1923,  pp.  91-92,  4  figs.  Method  employed  in 
concreting  33,452  ft.  of  pipe;  success  of  system. 

Friction  Heads.  Formulas  for  Calculating  Friction  Heads  in  Water  Pipes,  F.  E. 
Giesecke.  Heating  and  Vent.  Mag.,  vol.  20,  no.  3,  Mar.  1923,  pp.  33-36,  4 
figs.  What  is  wrong  with  those  commonly  used  and  how  they  should  be  mo- 
dified to  fit  actual  conditions. 

WATER  POWER 

France.  Water  Power  in  Central  France  (La  Houille  Blanche  dans  le  Massif  Central 
Francais),  Raoul  Blanchard.  Houille  Blanche,  vol.  21,  no.  71-72,  Nov.-Dec. 
1922  and  vol.  22,  no.  73-74,  Jan.-Feb.  1923,  pp.  204-206  and  9-19,  5  figs.  Phy- 
sical and  hydrological  conditions;  drainage  areas;  rainfall;  water-power  resour- 
ces; hydro-electric  developments. 

Italy.  Water  Resources  and  a  Register  of  Artificial  Lakes  (II  problema  delle  riserve 
idrauliche  e  l'opera  svolta  dal  Servizio  Idrografico  per  la  compilazione  di  un 
elenco  generale  dei  laghi  artificiali),  Luigi  Cozza.  Giornale  del  Genio  Civile, 
vol.  60,  Nov.  30,  1922,  pp.  721-741.  Report  to  Minister  of  Public  Works  giving 
reservoirs  in  existence  and  under  construction,  and  details  of  Italian  developed 
and  undeveloped  water  resources. 

Norway.  Water  Powers  of  Norway,  C.  N.  Anderson.  Elec.  World,  vol.  81,  no.  12, 
Mar.  24,  1923,  pp.  676-682.  6  figs.  With  maximum  of  12.000,000  available 
hp.,  there  is  average  of  100  hp.  per  sq.  mi.  and  more  than  5  hp.  per  individual. 
Review  of  developments. 

WATER  SOFTENING 

Lime-Soda  Process.  General  Aspects  of  Water  Softening,  Charles  P.  Hoover. 
Eng.  and  Contracting  (Water  Works),  vol.  59,  no.  3,  Mar.  14,  1923,  pp.  616- 
622.  Losses  due  to  hardness;  lime-soda,  process  for  general  municipal  purposes; 
quick  lime  versus  hydrated  lime  in  water  softening;  temperature  and  time 
factors;  carbonation.  Paper  read  before  Indiana  Water  Suppl]  and  Sanitary 
Assn. 

Results.  Water  Softening  at  Columbus,  Ohio  —  Results  and  Studies.  Charles  P. 
Hoover.  Eng  News-Rec  ,  vol.  90,  no.  15,  Apr.  12,  1923,  pp  671,  1  fig  Long 
settling  periods  probably  unnecessary;  overtreatment  of  small  portion  desirable. 
(Abstract.) 

WATER  SUPPLIES 
Hazards  to  Sanitahy  Quality.  Dangers  to  the  Sanitary  Quality  of  Public  Water 
Supplies.  F  Sherman  Chase.  N.E.  Water  Works  Assn.  — JL,  vol.  37,  no.  1, 
Mar.  1923.  pp  16-41  and  (discussion)  42-43.  9  figs  Discusses  hazards  to  sur- 
face supplies  to  ground  water  supplii  B  and  to  supplies  in  distribution  systems. 
Includes  list  of  certain  outbreaks  of  water-borne  disease. 

WATER  SUPPLY 
Forestatto-        l  ores  tat  ion,  a  Problem  111  Public  Service  Accounting.  Edward  Field. 
Am.  Water  Works  Vssn       Jl.,  vol.  10,  no.  2,  Mar   1923,  pp  206-213.    Writer 
points  out  flint  time  lias  arrived  when  policy  should  be  adopted  and  consistent 

i  and  r.  \  anus  in<  idi  nt  fo  forcstation. 

HRnmo     Chicago  Water  Works  and   El  .rs.   1     i<    Howsoo      I  !na 

and  Contracting,  (Water  Works),  vol  69,  no  3,  Mai    14  009-616.8 

Need  for  and  savings  that  would  pular 

obji  metering  in  other  cities      Papei  read  before 

Indiana  S 

MiOBoacopit    Organisms    in  Risirvi  -   in    Reservoirs 

in  Relation  to  the   I  I  ible  Waters, 

\o,    v\  :,t,  r  Wor]  i]      Deal! 

»  illi  owe  I  hi  n  origin  to  gr<o. 

SuRFaoi       i  ,j„h 

Columbia  and  Yukon  Territory,  R   «.    Swan   Can        D 
Resouri  •   Paper,  no  86.  1028,  108  pp  ,  2  n 
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w  VI  BR  TREATMENT 

Acidity  Cohhution.  Use  of  Deep  WeD  Water  to  Seoupe  Alkalinity  for  Treating 
Surface  Waters,  Geo.  P.  Womble.  Am  Water  Works  Assn.  —  Jl.,  vol.  10, 
no.  2,  Mar.  1923,  pp.  204-205.  Describes  method  of  using  well  water  for  correc- 
tion of  deficient    ;ilk:i!inity . 

Chlorination.  Plant  Control  of  Cblorination  by  the  Excess  Chlorine  Method,  as 
Kmploycd  in  New  York  City's  Supplies,  Frtink  K  Hale.  Am.  Water  Works 
Assn.  —  Jl.,  vol.  10,  no.  2,  Mar.  1923,  pp.  247-264,  5  figs.  Comparison  with 
previous  results;  cost  of  increased  dosage;  relation  to  typhoid  fever  taste  and 
odor. 

Htdrooen  Ion  Concentration.  Report  of  Committee  No.  4,  on  Colloidal  Che- 
mistrv,  of  the  Council  on  Standardization.  Am.  Water  Works  Assn. — Jl., 
vol.  10,  no.  2,  Mar.  1923,  pp.  273-280,  1  fig.  Determination  of  hydrogen  ion 
concentration  and  its  significance  in  management  of  water  works. 

WATER  WORKS 

Maintenance  and  Repair,  Equipment.  Equipment  and  Shop  Facilities  for 
Maintenance  of  Water  Works  Systems,  George  E.  Cripps.  Am.  Water  Works 
Assn.  —  .11.,  vol.  10,  no.  2,  Mar.  1923,  pp.  281-288,  6  figs.  Equipment  of  water- 
works distributing  system  of  Rochester,  N.Y.,  used  in  maintenance  and  repair 
division. 

Management.  Water  Works  Management,  Chas.  B.  Burdick.  Am.  Water  Works 
Assn.  —  Jl.,  vol.  10,  on.  2,  Mar.  1923,  pp.  214-219.  Aspects  of  management 
based  on  author's  experience. 

Metering.  What  Metering  would  do  for  the  Chicago  Water  Works,  L.  R.  Howson. 
West.  Soc.  Engrs.  —  Jl.  (Tech.  Papers),  vol.  28,  no.  4,  Apr.  1923,  pp.  142- 
15.r>,  9  figs.  Discusses  results  that  would  be  accomplished  by  metering;  it  is 
estimated  that  over  85  per  cent  of  all  economies  that  could  be  effected  in  Chica- 
go water  works  could  be  secured  by  universal  metering. 

WAVES 
Wind  Effects  on.     Winds  and  Barometric  Effects  on  the  Great  Lakes,  John  F. 
Hayford.     Eng.  News-Rec,  vol.  90,  no.  15,  Apr.  12,  1923,  pp.  635-668,  1  fig. 
Condensation  of  Publication  317  of  Carnegie  Inst,  of  Wash. 

WELLS 
Hydraulics  of.     Some  Notes  on  the  Hydraulics  of  Wells,  Melvin  L.  Enger.     Am. 
Water  Works  Assn. — J!.,  vol.  10,  no.  2,  Mar.  1923,  pp.  199-203.     Discusses 
laws  of  flow  into  wells  of  three  classes,  namely,  wells  in  fissured  rock,  ordinary 
and  artesian  wells. 

WEIGHTS  AND  MEASURES 
Converting  Millimeters  to  Inches.     A  Useful  Conversion  Chart.     Eng.  Produc- 
tion, vol.  6,  no.  127,  Apr.  1923,  p.  234,  1  fig.     Graphic  method  of  ascertaining 
English  and  metric  equivalents. 


WELDING 

Aluminum  Automotive  Parts.  Welding  Aluminum  in  Automotive  Parts  Manufac- 
ture, Horace  C.  Knerr.  Automotive  Industries,  vol.  48,  no.  13,  Mar.  29,  1923, 
pp.  726-731,  14  figs.  It  is  claimed  that  dependable  joints  are  secured  only  by 
this  method;  aluminum  sheet  less  subject  to  corrosion  and  lighter  than  ternepla- 
te. 

See  also  Electric  Welding,  Arc;  Electric  Welding,  Resistance:  Oxy-AcetyUnt 
Welding. 

WELDS 

Com  pressed- Air  Tank.  Explosion  of  Compressed-Air  Tank  With  Autogeneoua 
Welds  (Explosion  d'un  reservoir  a  air  comprint  soude  a  l'autogene).  V.  Kam- 
merer.  Associations  Francaises  de  Proprietaires  d'Appareils  a  Vapeur  —  Bui., 
vol.  4,  no.  11,  Jan.  1923,  pp.  39^14,  5  figs.  One  of  group  of  three  exploded; 
examination  showed  that  certain  welds  of  good  appearance  and  having  pasaed 
hydraulic  test,  may  be  very  poor  and  insecure. 

WELFARE  WORK 
Permanent  Exhibition,  Germant.     Permanent  Welfare  Exhibition,  H.  Bertheau. 

Eng.  Progress,  vol.  4,  no.  3,  Mar.  1923.  pp.  61-63,  6  figs.     Establishment  of 

German  exhibition;  department  for  prevention  of  accidents;  department  for 

industrial     hygiene. 
System   at  Steel  Works.     Practical  and  Commercial  Welfare  at  Stanton.     Iron 

and  Coal  Trades  Rev.,  vol.  106.  no.  2874,  Mar.  30,  1923,  pp.  451-452,  6  figs. 

System  employed  by  Stanton  Ironworks  Co.,  Nottingham,  England. 

WIND  MOTORS 

Types.  Power  from  the  Wind,  J.  H.  Crabtree.  Power  Eng.,  vol.  18,  no.  203.  Feb. 
1923,  pp.  59-61,  5  figs.  Main  types  of  British  windmills  and  outstanding 
features  of  their  operation 

WIRE  ROPE 

Design  and  Use.  The  Philosophy  of  Wire  Rope,  Henry  M.  Hall.  Eng.  and  Min. 
Jl.-Press,  vol.  115,  no.  14,  Apr.  7,  1923,  pp.  631-632.  Reflection  upon  its  place 
in  modern  industries  and  problems  solved  by  manufacturer  in  its  design  and 
use. 

Steel.  Some  Recent  Developments  in  Steel-Wire  Ropes,  T.  Albert  Taylor.  Iron 
and  Trades  Rev.,  vol.  106,  no.  2872,  Mar.  16,  1923,  pp.  378-379,  6  figs.  Also 
Colliery  Guardian,  vol.  125,  no.  3246,  Mar.  16.  1923,  pp.  637-638.  5  figs.  Deals 
with  locked-coil  type;  compound  triangular  flattened-strand  rope;  guide  and 
balance  ropes;  haulage  ropes;  reeappling  and  anchoring;  practical  suggestions- 
Paper  read  before  Birmingham  University  Min.  Soc. 

Tests.  Some  Tests  of  Steel-Wire  Rope  on  Sheaves,  Edward  Skillman.  U.S.  Bur. 
of  Standards  —  Technologic  Papers,  vol.  17.  no.  229,  Mar.  2,  1923,  pp.  227- 
243,  14  figs.  Tests  of  wire  rope  of  6-strand,  19-wire  construction  were  made 
on  sheaves  of  10-14-  and  18-in.  diam.  to  determine  their  strength  under  6tatic 
load;  it  was  found  that  strength  on  sheaves  was  less  than  that  of  straight  ropes. 
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You1 d  scarcely  believe  that  this  smooth,  dust/ess,  easy-traction  road 
ivas  ever  in  the  nuretched  condition  sho-uon  tit  the  left.  Yet  the 
tivo  tiieius  are  of  the  same  section  of  Yonge  Street,  near  Holland 
Landing,  Ontario,  before  and  after  Tarvia  Construction. 


Tarvia  transforms  old- 
fashioned  mud  roads  into 
mudless,   dustless   highways 


Today  we  know  that  good  roads  are  indispensable 
to  the  progress  and  happiness  of  every  commun- 
ity. With  good  roads,  getting  to  town  is  made 
a  matter  of  minutes — not  miles;  business  flour- 
ishes, hauling  costs  decrease,  property  values 
rise,  children  enjoy  the  benefits  of  a  central 
school,  community  and  social  life  are  broadened 
and  made  more  enjoyable. 

Throughout  the  Dominion  our  engineers  have 
demonstrated  to  scores  of  road  officials  the  sound 
economy  resulting  from  a  definite  policy  of  Tarvia 
construction  and  maintenance. 
This  popular  road  material  is  unequalled  for 
building   new    roads,    for    resurfacing    wornout 


macadam,  for  repairing  and  maintaining  improved 
roads  of  every  type.  Special  grades  are  made  for 
specific  uses. 

Tarvia  roads  are  an  indispensable  part  of  every 
Good  Roads  Program.  They  are  comparatively 
low  in  first  cost,  and  are  so  much  more  econom- 
ical over  a  term  of  years  that  the  saving  makes  a 
more  extensive  road  program  possible. 

If  you  want  smooth,  dustless,  mudless  roads  in 
your  community  365  days  in  the  year,  write  to 
our  nearest  office  for  free  copy  of  our  illustrated 
"General  Tarvia  Catalog."  You'll  find  it 
interesting. 


For  Road  Construct/on 
l  Rppair  and  Maintenance 


Special  Service  Department 

This     i 
engiju  ei 

in   road   problems. 

:  i  .  iv  be  had 

fur  the  asking  by  any  one  ii  b 

i  oad  probli 


.*.,.« 


ottice   ^ \ 
•ntion.      ^  .      . 


WINNIPEG 


VANCOUVER 


HALIFAX,  N.  S. 


The 


Company 


LIMITED 


MONTREAL        TORONTO 
ST.  JOHN.  N.  IK 


Valuable  suggestions  appear  in  the  advertising  pages. 
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Pulsometer  Engineering  Co.   Ltd. 

Reading,  England. 


Pulsometer  Turbine  Multi-Stage  Pump 
Centrifugal  Pumps  for  all  Services 

High  Efficiency 

Best  Workmanship 


BELLISS&MORCOMLTD. 

BIRMINGHAM,  ENGLAND. 

STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL  ENGINES 

CONDENSERS 

STEAM  TURBINES 


AGENTS 


LAURIE  &   LAMB,  BOARD  OF  ™DELBUILDING' 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works; 


Walkerville,  Ont. 


Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufactunng  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention    Given  to  the  Design    and    Manufacture    01 

ELECTRICAL  TRANSMISSION  TOWERS 

Salea  Offices: 
New  Blrks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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DODGE 

Power  Transmission  Machinery 


We  carry' large  stocks  of  "the  following  lines  for  immediate  shipment 
Shafting  Iron  Centre  Wood 

Couplings  Rim  Pulleys 

Collars  Wood  Split 

Iron  Pulleys  Pulleys 


Rope  Wheels 
Gearing 
Steel  Split 
Pulleys 


Counter  Shafts 
Hangers 
Pilow  Blocks 


Floor  Stands 
Mule  Stands 
Belt  Tighteners 
Friction 

Clutches 
Rope  Dressing 
Sprockets 


Belt  Clamps 
Boots 

Belt  Conveyors 
Take  Ups 
Grain  Shovels 
Car  Pullers 
Trippers, 
etc.,  etc. 


Distributors:    Chapman  Double  Bearings  Ex  our  Stock. 

Dodge  Manufacturing  Co.  of  Canada,  Ltd. 

Toronto:  City  Office  and  Stockroom,  210  King  Street  West 
Montreal  Branch:  770  St.  Paul  Street  West,  Montreal. 


Correct  Lubrication  Eliminates  Wear 


The  special  lubricating 
compound  in  which  the 
Trident  (Enclosed)  Gear 
Train  is  immersed  and  in 
which  it  revolves,  will  not 
wash  away.  It  stays  on 
the  gear  train,  protecting, 
preserving  and  lubricating 
it,  ensuring  years  of  ac- 
curate operation. 


Neptune  Meter  Co., Limited 

W.  H.  Randall,  Managing-Director 

Factory  and  Head  Office 
1197  King  Street  W.  Toronto,  Ont. 

Manitoba:  Walsh  and  Charles,  406  Tribune  Hlilfl.,  Wlnnlpefl. 

Marltlme|Provln<  e:  Jas.  Robertson,  St.   I. .in..  N.ll. 

British  Columbia  :  (.ordon  &  Itclyca  Ltd.,  148  Alex.  St.,  Vancouver. 


A    Trident    for    (ran     purpOM    Diw 
(  ntti    Compound,     Protocrut.      I'uil 
del  illi  ii|>«.n  i eqiiMt . 


Buy  your  equipment  from  Journal  advi  rtist  rs. 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  WOO  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,  ETC.,  SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  BId'g 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Grelft,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.  460  St.  James  St.,  Vancouver,  B.C. 

Montreal,  Que. 


Made  in  Canada 


Morgan    &    Wright    Co. 

believe  in 

High  Superheat 


ELESCO  SUPERHEATERS  have  thoroughly  established 
their  unexcelled  reliability  and  economy  at  this  progres- 
sive Detroit  concern,  which  carries  a  daily  average  load  of 
16,000  horsepower  on  its  Riley  Stoker  fired  Connelly 
Boilers  operating  at  160  pounds  pressure  and  150  degrees 
superheat. 

There  is  a  reason  for  the  superiority  of  ELESCO 
SUPERHEATERS  for  the  central  station,  manufacturing 
plant,  and  institution.  Our  engineering  department 
would  welcome  an  opportunity  to  lay  all  the  facts  before 
you  and  your  engineers,  and  to  estimate  the  savings 
that  could  be  made  in  your  plant  by  operating  with 
superheated  steam,  obtained  in  this  economical  way. 

Write  for  OT- Series  Bulletins 

The  Superheater  Company,  Limited 

Transportation  Bldg,  MONTREAL 
Works  at  SHERBROOKE,  Que. 


Remember  The  Journal  when  buying  apparatus. 
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ROAD    BUILDING 

EQUIPMENT 
"RELIANCE"    CRUSHERS 

ELEVATORS, 

&c. 


"RANSOME"  MIXERS 


BUCKETS,  BINS, 
TOWERS 

OUR  SLOGAN: 

EVERYTHING  FOR 

THE  CONTRACTOR 


Branch: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.      NIAGARA  FALLS,  Ont 
TRENTON,   Ont.  STRATFORD,   Ont. 


The  advertiser  is  ready  to  give  full  information. 
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-     REIRAIRS     - 


*aG&% 


THE  SURVEYOR  who  has  an 
accident  with  his  instrument  will 
be  well  advised  to  use  the  effi- 
cient, modern  and  careful  service 
which  is  rendered  by 

INSTRUMENTS  LIMITED 


REPAIR  SHOPS  AT 


43-45  Bank  St., 


OTTAWA 


[    31  Richmond  St.  W.,     TORONTO 


Edmonton 


branches 
Regina  Winnipeg  Quebec 


Dominion  Bridge  Company,  Limited 

Montreal,  F>.Q. 


Engineers,    Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS, 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES,  LIFT  LOCKS.  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO,    Ont  , 


WINNIPEG,     Man., 


OTTAWA,     Ont. 


SALES    OFFICES: 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


Ottawa.  Ont. 


When  buying  consult  first  Journal  advertisers. 
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Lake    Sand    and    Gravels 

We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 


Lei   Us  Quote 

on 

Your  Requirements 


Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Atlantic  Coast. 

Our  equipment  is  the  most  up- 
to-date,  enabling  us  to  furnish 
materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 


National   Sand    &   Material   Company  Ltd. 

D.  DICK,  Jr. /President 

Welland  Ontario 


Mention  The  Journal  when  dealing  With  advertisers. 
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STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


\TEML  IFCDUJMBIEIIIE! 


OMIITE 

MONTREAL 


N 

Electric  and  Hand  Operated 


^^ 


Dominion  Bridge  Company  Limited 

Head  Office  &  Works:  Montreal         Branches  :-Ottawa, Toronto.  Winnipeg 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Low  Cost  Pumping  By  De  Laval  Electric  Driven  Pumps 

THE  City  of  Barrie,  Ont.,  has  in- 
stalled three  De  Laval  Pumping 
units,  two  of  which  are  shown 
herewith.  The  4-in.  two-stage  series 
pump  in  the  foreground  delivers  600 
gal.  per  minute  against  230  ft.  head 
when  running  at  1750  r.p.m.,  while 
the  single-stage  pump  near  the  wall 
has  a  capacity  of  1,200  gal.  per  min. 
against  200  ft.  head,  at  the  same 
speed.  A  third  pump,  driven  by  a 
gasoline  engine,  serves  as  a  standby 
or  spare. 

When     using     purchased     electric 
power,    each    one    percent    gain    in 
pumping  efficiency  is  important.    De 
Laval  pumps  not  only  develop  excep- 
tionally high  efficiencies  on  test,  but 
also   maintain   such  efficiencies  for    years.      The 
labyrinth  wearing  rings  reduce  leakage,  as  compared 
with  plain  flat  rings,  and  also   last    longer.    The 
power   taken    by   a    DeLaval    pump    reaches   a 
maximum  at    the    rated   delivery,    and  it  is  not 
necessary  to  install  an  oversized  motor  in  order  to 
provide  against  emergency  overloads,  which  favors 
higher   average  motor   efficiency  and  also    higher 
power  factor  with  induction  motors.    Due  to  their 
low  starting  torque,  De  Laval  centrifugal  pumps  can 
also  be  driven  by  self-starting  synchronous  motors. 
De  Laval  centrifugal  pumps,  driven  by  geared  steam 
turbines,  electric  motors,  internal  combustion  engines 


1 

1    ■! ! 

1 

■  . 

1 

■ 

■                       '  ^*    m^^bb 

■:'."P^ 

or  water  wheels,  deliver  water  at  the  lowest  total 
cost.  Ask  for  Book  W-103,  "Ten  Years'  Progress 
in  Water  Works  Pumps." 

De  Laval 

Steam   Turbine  Company 

TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,   Toronto 

THE  E.  LAURIE  COMPANY 
243  Bleury  St.,   Montreal,  Que. 


264 


Two  60  II. I'.  Locomotive    Hollers  for  125  lbs.   under  Ontario   Regulations. 


E.  LEONARD  &  SONS,  LIMITED 


Head  Office  and  Works:  London,  Canada. 
Branches  and  Adent-.  from  Coast  to  Coast  kjgg 


ESTABLISHED    IS.M 


Don'CJail  to  mention  The  Journal  when  writing  advertisers. 
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Herringbone 
Cut  Gears 


for  Mill  or  Turbine  Drives 
where  High  Speed  and 
Heavy  loads  impose  the 
most  severe  duty. 


Write  us  for  Quotations 
on  your  Gear  needs 


Hamilton  Gear 
&  Machine  Co. 

76  Van  Home  St.    TORONTO 


CARBONS 

for 

Electric  Arc 
Welding 


ARC  carbons  for  specific  uses 
have  enlarged  the  field  of 
electric  arc  welding  tremen- 
dously. 

One  or  other  of  the  following 
grades  is  suitable  for  every  pur- 
pose. 

Plain  Welding  Carbon 

A  hard  carbon  excellent  for 
ordinary  service. 

Columbia  Welding  Carbon 

Very  hard.  Can  also  be  supplied 
copper  coated,  making  it  suit- 
able for  heavy  welding  work  and 
also  for  use  as  a  cutting  electrode. 

Special  Graphite 
Welding  Carbon 

Rather  soft  and  graphitic.  Has 
high  conductively.  Used  where 
a  high  amperage  is  required ;  also 
on  general  work. 


CANADIAN  NATIONAL  CARBON  CO. 
LIMITED 


TORONTO 


CANADA 


N 


Look  for  this  Mark 
on  your  Brushes 


MG 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Canadian   Tie  and  Lumber  Co. 


51 1  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse*  and  Tests  of  all  Materials  Including  Steel,  Brass,  Goal,  OUa, 
Water,  Ores,  Sands,  Cement. 

Specialists  (or  Industrial  Chemical   Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  In  Canada" 

ESTABLISHED  37  YEARS 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


CANADA 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


f  Ontario  St.  East 

OFFICE    and     WORK:'.  ^^ 

\    DARLING  «"<<  DAVIDSON 

MONTREAL 


JENKINS 

gronze 
Swing   Check  Valve 


Fig.  475 

Adapted  for  use  in  horizontal 
or  vertical  position. 

A  strong  handsome  and  durable  valve 
equipped  with  Disc  Holder  and 
Composition  Disc. 

The  Disc  lifts  well  out  of  the  passage 
and  offers  no  more  resistance  to  the 
flow  than  the  best  gate  valve. 

Fig.  475,  shown  here,  is  the  screwed 
standard  pattern  for  150  pounds 
working  pressure.  This  Valve  can  be 
furnished  with  flanged  ends  if  desired 
(Fig.  476).  These  Valves  have  the 
renewable  disc  feature,  and  like  all 
genuine  Jenkins  Valves  have  the 
Diamond  Trade  Mark  on  the  Body. 

Catalog  No.  9  tells  about  these  valves 
in  detail.    Write  for  free  copy. 


JENKINS  BROS.  LIMITED 

HEAD  OFFICE  and  WORKS:] 

103  St.  Remi  Street,  Montreal. 

SALES  OFFICE: 
Toronto,  Vancouver. 

EUROPEAN  BRANCH: 
6  Great  Queen  St.,  Kingsway,  London  W.C.  2.  Eng. 

FACTORIES: 

Montreal,  Bridgeport,  Elizabeth. 


Always  marked  with  the  "Diamond" 

enMnsWves 

f  SINCE   IB64 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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/.  P.   Morris   Turbine   Unit   designed   and   built   for   the 
Dry  den   Paper  Co.  Limited,    Dryden,    Ont. 

A  Modern,  Low  Head, 

Open  Flume  Installation 

This  unit  will  develope  1400  h.p.  at 
225  r.  p.  m.  under  29  ft.  effective  head. 
The  use  of  the  Moody  Diagonal  Runner 
with  its  unusually  high  speed  for  its 
diameter  results  in  important  econ- 
omies throughout  the  entire  design. 

Hydraulic  Engineers  are  invited  to  send  for  our 
new  70  page  book  "Progress  in  Hydraulic  Engineer- 
ing, 1922"  or  for  estimates  on  any1  proposed 
development 

Dominion  Engineering  Works 

LIMITED 
MONTREAL    -    CANADA 


City  of  Quebec 

Province  of  Quebec 


Population 110,500 

Total  value  of  assessable 

property $120,540,965 

Building  permits  issued,  1921..      3,693,397 

Bank  clearings,  1921 302,237,674 

Port  Statistics,  Imports  1921 .. .    26,663,862 
"            "        Exports,  1921... 
"Duty  collected,  1921. 
Number  of  Industries  and  Work- 
shops  

Number  of  Industrial  Employees 
Value  of  Production  in  1919 


28,799,768 
4,772,693 


835 

18,000 

33,126,504 


QUEBEC 


-has  plenty  of  electrical  power 
at  reasonable  rates. 

QUEBEC — means  good  steady  labour. 

QUEBEC — offers  exceptional  opportuni- 
ties for  new  industries  with 
nine  railways  entering  the 
City  and  six  miles  of  deep 
water  front. 

QUEBEC  PROVINCE-^offers  over  2700 
miles  of  unsurpassed  motor 
roads  radiating  to  Quebec  City. 

Manufacturers  desiring  any  information 
as  to  sites  and  advantages. 

Please  apply  to 

THE  INDUSTRIAL  COMMISSIONER, 

BOARD  OF  TRADE, 

39  St.   Paul  St. 


Consult  the  advertiser,  his  information  is  valuable. 
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PEDLAR'S 


"PERFECT" 
STEEL 


FLOORTYLE 


Light  forms  of  various  depths  used  with  reinforced  concrete  in  floor  construction.  They  form  a  series*  of 
regularly  spaced  joists  or  T  beams,  uniform  in  size  and  spacing  and  in  which  is  combined  the  essential  amount 
of  reinforcement  and  concrete  to  support  the 
desired  loading. 


Decreases  Dead  Load 
Saves  Material 


From  45%  to  60%  of  the 
cubical  contents  of  the  floor 
are  occupied  by  the  Floor- 
tyle.  This  eliminates  un- 
necessary concrete  and  con- 
centrates the  essential  area 
of  concrete  with  its  rein- 
forcement in  such  a  position 
that  its  maximum  strength 
value  is  secured. 


Write  for  Floortyle  Booklet  "E.I." 

OXe  PEDLAR  PEOPLE,^ 


established    ieei 


26  Nazareth  St.,  Montreal,  Que.  Executive  Offices:  Oshawa,  Ont. 

Factories:  Oshawa,  Ont.  and  Montreal,  Que. 

Branches:"^  Quebec,    Ottawa,    Toronto,    Hamilton,    London,    Winnipeg,    Calgary,    Vancouver. 


Above  illustration 
shows  Floortyle 
floor  construction  in 
a  modern  type  of 
school  building. 
This  construction  is 
recognized  by  reg- 
istered architects  as 
most  desirable  for 
any  building  where 
light  loads  and  long 
spans  are  required. 


MOLONEY  ELECTRIC  CO.  OF  CANADA,  LIMITED 

NEW  TRANSFORMER  PLANT 


Factory    & 

Head 

Office: 
213-219 

Sterling 

Road, 
Toronto, 

Ont. 


Floor 
Space 
65,000 
Square 

Feet 


EQUIPMENT 

Oil    Stomal'  for   40,000  gallons,  equipped   with    electric  New   Modern  Vacuum  and  impregnating  Plant. 

pumps  for  handling  oil   througl I    plant  1,.,,^.  ,„,„„,,  gteani  Drying  Room 

Heavy  Duty  Electric  Travelling  Crane,  covering  14,000  M^t,  complete  Testing  Apparatus,  including  two  Frequency 

square  red  of  assembly  fiooi  Changers  and  High  voltage  TestingTransfonners.    ' 

Railway  Sjiling  for  placing  can  in  factory.  Not  <>il  Burning  Annealing  I  urna 

Wnle  far   RullelmB  2/5  -  16  ■  17  ■  18 

Bmnch office* i    movirkai.,    HALIFAX,    WINNIPEG, 

Agents:     GMml    Suppll**  Co.,   Calgary,   Alta.     Frank   Darling.    \anrnii\et    and    Victoria,    It  (   . 


Journal  advertisements  arc  n  business  call  at  your  office. 
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Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  regd. 

CANADIAN  AGENTS 


1 


St.  Nicholas  Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.  14 


J.  G.  Allan,  President 


Jama  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO,  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  inches)  to  60  laches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,    ONT. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24  Adelaide  Street,  East         :  :  :  Toronto,  Ont. 

QUEBEC  &  EASTERN  ONTARIO  REPRESENTATIVE: 
E.  W.  Playford,        -        358  Beaver  Hall  Sq.,  Montreal,  P.  Q. 

"I.-T  -E."  CIRCUIT  BREAKERS  AND  U-RE-LITES. 

"SUNDH"  ELECTRIC  CONTROLLING  DEVICES  A.  C.  or  D.  C. 

"S    &  C."  FUSES,  HI-TENSION  AIR  BREAK  EQUIPMENT,  LIGHTNING  ARRESTERS,  ETC. 

"ACME"   MAGNET  WIRE  AND  VARNISHED   INSULATIONS. 

"FEDERAL"  electrical  porcelain 

"Let  us  send  you  particulars  of  the  lines  you  are  interested  in." 


Hydraulic  Turbines 

-OF- 
CANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE  A 
SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Of  fide  arid  Fajctoryj:  16' 


r  SfM  Toronto;    Montreal  jpffid 


R.      R.      Power.      Roval      Bank      Chambers, 

Halifax.  Tf.S. 
Gandy  &  Allison.  St.  John,  N.B. 
W.  J.   Banks,   103   St.  John   Street,   Quebec. 


N  C  1  E  S  : 
MacFarlane  -  Douglas    Co.,   Ltd.,    250    Slater 

Street.   Ottawa. 
R.  Y.  Kilvert  &  Co.,  402  Builders'  Exchange, 

Winnipeg. 


A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Saskatoon. 
Gormans,    Limited,  Edmonton,   Calgary   and 

Vancouver. 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail    Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST  IRON  PIPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw   Mill  and   Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


Men  of  influence  consult  Journal  advert r 
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Si  urievani 


Save  Coal 

Using  pre-heated  water,  with 
Sturtevant  fuel  economizer 
systems.  Our  engineers  will 
prove  savings  of  10%  to  20%. 

Ask  for  folder  610. 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL         GALT         TORONTO 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

1. — Duration  of  the  lease,  from  25  to  50  yeara,  according  to 
the  importance  of  the  water-power. 

2. — Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3.— An  additional  yearly  charge  of  50c  per  HP  developed. 

4. — The  above  charge  (Art.  3)  is  subject  to  revision,  every  10 
years. 

5. — A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  installation 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.Q. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


THE   CANADA   CONTINUOUS 

ELECTRIC   BLUE   PRINTING 

MACHINE 

THE    FASTEST    MACHINE    MADE 
ECONOMICAL— SIMPLE— STRONG 

Write  for  full  particulars  to  the  manufacturers 

J.  FRANK  RAW  CO.  Limited 

56  Adelaide  St.,  East 
Toronto,  Ont. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pre*.  &  Gen'l  Mftr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGII.L  BUILDING,  MONTREAL 
Branched:  Toronto  Vancouver  London,  England 


Chick  Contracting  Co. 

LIMITED 

Paving,   Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards; 

951   MCDOUGALL   ST. 
WINDSOR,         -        ONTARIO 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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MacKinnon  Steel  Co, 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS       -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


E.  G.  M.  Cape&  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all   classes  of   Construction    Work. 


Head  Office: 

920  NI:W  BIRKS  BLDfl.  PHILIPS  SQUARI 

MONTREAL 


Steam  for  Part  of  This  Heating 
System  is  Carried  a  Great  Distance 

All  of  the  buildings  of  the  St.  Maurice  Lumber 
Co.,  Pulp  and  Paper  Mills  at  Three  Rivers, 
Quebec,  do  not  show  in  this  picture.  A 
Dunham  Vacuum  System  heats  the  complete 
plant  using  steam  at  remarkably  low  pressure 
to  circulate  long  distances.  The  Dunham 
Radiator  Trap  on  each  radiator  or  coil  insures 
this  positive  free  circulation.  Dunham  Heating 
Service  can  solve  the  most  difficult  heating 
problem  that  might  confront  you. 

C.  A.  DUNHAM  CO.,  LTD. 

TORONTO,   ONTARIO 

HALIFAX,       VANCOUVER.       WINNIPEG,        OTTAWA, 

MONTREAL,    CALGARY, 

LONDON,  Eng.:  18  St.  Thomas  St.,  S.E.I. 


Cj)ou  MUST 

have  water 


/*=^ 


IMMEDIATELY  when  fire  breaks 
out  in  your  factory,  store  or  office 
building,  or  your  town,  water  stored 
in  Des  Moines  Standard  Elevated 
Steel  Tanks  is  always  ready  for 
instant  use. 

Don't  depend  on  pumps  or  un- 
curtain city  pressure  for  your 
protection. 

—  Make  sure.  Now  — 

Write  to  our  nearest  offtrr  tor  Catmlo&  No  65 

Buy  in  Canada 
\\  t  Mi-  in  Dept.  65 

Canadian  Des  Moines  Steel 


Co.,  Ltd. 


i(.s  Inches  Vve  .  <  hatham,  Ont 
72  st    James  Street, 

Montreal   Que 


CA!#i%MAN 


When  purchasing  equipment  considt  >  Th<   Journal  <i<lv<  rt 
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On   Sale  Everywhere 

Send  for  Catalogue 


VFKIN  TAPES 

MADE    IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

7HE/UFK/Nft{/LEf?0.  ofQaNADA^LtD. 
W/NDsoftojvr. 


CANADA  IRON  FOUNDRIES,  LIMITED 


c^Urr  iron  imM 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  OntM 
Hamilton,  Ont.,    Three  Rivers,  Que. 


THE    LONGEST-LIVED 
FIRE-PAIL 


NO     METAL 

TO 

CORRODE 

NO  WOOD 

TO 
DRY    OUT 


NO    JOINTS 

TO 

LEAK 


EDDYS 

INDURATED   FIBREWARE 

Built  of  chemically  treated  wood 
fibre,  it  is  the  safest  and  surest 
emergency  pail. 

Used  in  mantf  leading  factories. 

THE  E.  B.  EDDY  CO.,  LIMITED 
HULL,  QUEBEC 


THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal   Castings   (Iron  and  Brass) 

Structural  Steel 

Boilers  and  Steel  Plate  Work 

Iron  and  Steel  Forgings 

Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


Every  advi  rtisement  is  a  »iessage  to  you. 
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DUNLOP 


"Gibraltar 

RedSpecial" 

BELTING 


for 


Satisfactory,  Economical 
Transmission  Belt  Service 


DUNLOP  TIRE  &  RUBBER  GOODS 
CO.,  Limited 

Head  Office  and  Factories:  TORONTO 
Branches  in  Leading  Cities 


A  Pump 
for  Every  Purpose 


PUMPS  for  Municipal   Water  Supply,  High 
Pressure     Irrigation,    Marine    Service, 
Hydraulic  Elevator  Service,  water  supply 
for    mills,    office     buildings     and    apartment 
houses,  etc. 

These  renowned  pumps  have  a  long  record 
of  continuous  satisfactory  service.  They  arc 
of  extra  rugged  construction,  and  all  bearings 
are  renewable  bronze,  while  they  may  be 
opened  quickly  for  inspection  without 
disturbing  pipe  connections. 

Wc  supply  practically  every  type  of  pump,  be 
it  Air,  Boiler  Feed,  Centrifugal,  Fire,  Marine. 
Gasoline,  Heavy  Oil,  Irrigation,  Rotary, 
Hydraulic  or  Typhoon,  etc.,  mid  our  ciigin<  >  i  ■ 
will  gladly  recommend  the  proper  type  for 
your  conditions,  without  charge  or  obligation. 

Write  our  nearest    office   lor   Pump  data. 


The  Canadian 
Fairbanks-Morse  Co.  Limited 

Montreal  Toronto  St.  .John  Winnipeg 

Quebec  Ottawa  Windsor  \  .imninri 

Cal)}:n-\  Regfelfl  Victon.i 


Every  advertiser  is  worthy  of  youi  support. 
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A  Selected  List  of  Equipment,  Apparatus  and  Supplies 

For  Alphabetical  List  of  Advertisers  see  page  60 


A 

Acids: 

Nichols  (  In-Mural  ( '.».,  Ltd 
Air  Coolers: 

Laurie  and  Lamb, 
Alumina  Sulphate; 

Nichols  Chemical  Co.,  Ltd. 
Ammonia  Valves  and  Fittings: 

Crane  Ltd. 
Angles: 

Dominion  Bridge  Co  ,  Ltd 

Hamilton  Bridge  WorksCo  .Ltd. 
Asphalt: 

Imp.  rial  Oil  Ltd. 
Ash  Handling  Equipment: 

Combustion    Engineering   Corp. 
Ltd, 
Automatic  Air  Valves: 

Jenkins  Bros.,  Ltd. 
Automatic  Underfeed  Stokers: 

Tavlor  Stoker  Co.,  Ltd. 


Balls,  Chromang  Grinding: 

William  Kennedy  A  Sons,  Ltd. 
Balls,  Steel: 

Canadian  S.K.F.  Co.,  Ltd. 
Bar  Benders: 

Koehring  Co.,  of  Canada,  Ltd. 
Bar  Cutters: 

Koehring  Co.,  6f  Canada,  Ltd 
Bars,  Reinforcing: 

Algoma  Steel  Corp.,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 
Bars,  Steel  &  Iron: 

Steel  Co.,  of  Canada  Ltd. 
Beams: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  WorksCo.,  Ltd. 
Bearings,  Ball: 

Canadian  S.K.F.,  Co.,   Ltd. 

( Ipenshaw  A  Bennett,  Ltd. 
Bearings,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Bearings,  Roller: 

Canadian  S.K.F.   Co.,   Ltd. 
Belting: 

Dunlop  Tire  and  Rubber  Goods 

Co.,  Ltd. 

Jones  and  Glasseo,  Regd. 
Blowers: 

B.  F.  Sturtevant  Co.  of  Canada, 

Ltd. 
Blowers,  Centrifugal: 

De   Laval  Steam  Turbine  Co. 
Blue  Print  Machinery: 

Instruments  Ltd. 
Boiler  Plant  Accessories: 

Combustion    Engineering     Corp. 
Ltd. 
Boilers: 

VVaterous    Engine     Works    Co., 
Ltd. 
Boilers,  Heating: 

E.    Leonard    &  Sons,  Ltd. 

Taylor  Stoker  Co.,  Ltd. 
Boilers,  Portable: 

E.  Leonard   &  Sons,  Ltd. 
Boilers,  Return  Tubular: 

Gol.lie    A:   MeCulloch  Co.,    Ltd. 
Bolts: 

British  Empire  steel  Corp.,  Ltd. 

St.,  1  Co.,  of  Canada,  Ltd. 

Bridges,  Highway: 

Hamilton  Bridge  WorksCo.,  Ltd. 
Bridges,  Steel: 

<  Canadian  Bridge  Co.,  Ltd, 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 
Broadcasting  Equipment: 

Marconi  Wireless  Telegraph  Co., 
of  Canada.  Ltd. 

Northern  Electric  Co.,  Ltd. 
Bucket  Loaders: 

Mils-sens  Ltd. 
Builders  Supplies: 

Jno.  E.  Russell  Co.,  Ltd. 
Building  Papers: 

Barrett  Co  .   Ltd. 
Buildings.  Steel: 

I  lanadian  Bridge  Co.,  Ltd. 

I  lominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  WorksCo  , Ltd, 

Mac  Kmnoii  St.-,  I  Co.,   Ltd, 


C 


Cars,  Dump: 

Mussens  Ltd 
Car  Equipment  Specialties: 

Dominion   Insulator   &   Mfg.  Co. 

Ltd. 

Car  Wheels,   Chilled  Iron. 

Canada  Iron  Foundries,  Ltd. 


( basements.  Steel: 

Canadian      Metal       Window       A 

Steel  Products,  Ltd. 
["rusted   Concrete  steel   Co.,  of 
Canada,  Ltd. 

Castings: 

William  Kennedy  A  Sons.  Ltd. 
Castings,  Brass: 

Superheater  ( lo  .  Ltd. 
Castings,  Car  and  Locomotive: 

Canadian    Steel    Foundries,    Ltd. 
Castings:  Ferro-Alloy. 

Canadian  Steel  Foundries,  Ltd. 
Castings,  Iron: 

Canada   Iron   Foundries,    Ltd. 

Carlsliore-Thomson      Pipe     and 
Foundry  Co.,   Ltd, 

Superheater  Co.,  Ltd. 
Castings,  Steel: 

Canadian  Steel  Foundries,  Ltd. 
Catenary  Materials: 

Dominion   Insulator  &  Mfg.,  Co. 
Ltd. 
Cement.  Dealers: 

Jno.  E.  Russell  Co.,  Ltd. 
Cement,  Manufacturers: 

Canada  Cement  Co.,  Ltd. 
Cement,  Waterproofing: 

Dominion  Tar  A  Chemieal   Co., 
Ltd. 
Chains: 

Canadian  Link-Belt  Co.,  Ltd. 
Chains,  Silent: 

Jones  and  Glasseo,  Regd. 
Channels: 

Dominion  Bridge  Co.,  Ltd, 

Hamilton  Bridge  Works  Co.,  Ltd. 
Chemist,  Industrial: 

Milton  Hersey  Co.,  Ltd. 
Chimneys: 

Combustion   Engineering  Corp., 
Ltd. 
Circuit  Breakers: 

Dominion   rOngineering    Agency, 
Ltd. 
Coal: 

British  Empire  Steel  Corp  ,  Ltd. 
Coal  Handling  Equipment: 

Canadian  Link- Belt  Co.,  Ltd. 

Combustion   Engineering   Corp., 
Ltd. 

Dominion  Bridge  Co..  Ltd. 
Coke: 

British  Empire  Steel  Corp..  Ltd. 
Compressors,  Air: 

Canadian  Westinghouse,  Co  ,  Ltd . 
Compressors,  Ammonia: 

Taylor  Stoker  Co.,  Ltd 
Compressors,  Centrifugal: 

De  Laval  Steam  Turbine  Co, 
Concrete  Mixers: 

F.  H.  Hopkins  A  Co.,  Ltd. 

Koehring  Co.,  of  Canada,  Ltd. 

Mussens  Ltd. 
Condensite  Celoron  Silent  Gears. 

Diamond    State    Fibre    Co.,    of 
Canada  Ltd. 
Construction  Material: 

Northern  Eleetrie  Co.,  Ltd. 
Contractors: 

E.  G.  M.  Cape  A  Co. 

Chick  Contracting  Co.,   Ltd. 

E.  O.  Leahey  A  Co.,  Ltd. 
Contractors'  Plant  and  Supplies. 

F.  H.  Hopkins  &  Co.,  Ltd. 
Controllers.  Electric: 

Canadian  Westinghouse  Co.  Ltd. 
Conveyors: 

Combustion    Engineering   Corp., 
Ltd. 
Conveyors,  Belt  and  Screw: 

Canadian  Link-Belt  Co  ,  Ltd. 
Conveyors,  Portable  Belt: 

Mussens  Ltd. 
Couplers,  Car  and  Locomotive: 

Canadian   Steel  Foundries,    Ltd, 
Cranes,  Caterpillar  type: 

Koehring  Co.,  of  Canada,  Ltd. 
Cranes,  Locomotive: 

Canadian  Link-Belt  Co.,  Ltd. 

F.  H.  Hopkins   A  Co.,  Ltd. 

Mussens  Ltd. 
Cranes,  Travelling: 

Dominion   Bridge  Co.,    Ltd. 
Creosote  Oils: 

Barrett  Co.,   Ltd. 

Dominion  Tar  &  Chemical  Co  , 
Ltd. 
Crushed  Stones: 

Jno.  E.  Russell  Co.,  Ltd. 
Culvert  Pipe: 

Canada  Lock  Joint   Pipe,  Ltd 

Gartshore  Thomson     ripe     snd 
Foundry  Co.,  Ltd. 

Pedlar  People.  Ltd. 
Culverts,  Metal: 

Pedlar  People,  Ltd. 
Culverts,  Road: 

Canada  Lock  Joint  Pipe,  Ltd 


D 
Damp  Proof  Coating: 

Dominion  Tar  and  '  'hemical  <  !o 
Ltd. 
Derricks: 

Mussens  Ltd. 
Dies: 

Pratt  A  Whitnej  Co  ,  of  Canada, 
Ltd. 
Doors.  Fireproof: 

Canadian     Metal     Window     and 
St..!    Products,    Ltd. 
Draughting  Supplies: 

Instruments.  Ltd. 

J.  Frank  Haw  Co.,  Ltd. 
Drill  Chucks: 

Canadian  S  K.F.,  Co.,  Ltd. 
Drying  Systems: 

B.  K.  Sturtevant  Co.,  of  Canada, 
Ltd 
Dumb  Waiters,  Electric: 

Turnbull  Elevator  Co.,  Ltd. 
E 
Economizers : 

Combustion   Engineering    Con.. 
Ltd 
Educational: 

IndustrialfExtension  Institute. 
Electric  Motors: 

Dominion    Engineering    Agency 
Ltd. 
Electrical  Appliances: 

Northern  Electric  Co.,  Ltd. 
Electrical  Instruments: 

Instruments,  Ltd. 
Electrical  Supplies: 

Northern  Electric  Co.,  Ltd. 
Elevator  Safety  Gates: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Freight: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Passenger: 

Turnbull  Elevator  Co..  Ltd. 
Elevators,  Push  Botton: 

Turnbull  Elevator  Co.,  Ltd. 
Enamels,  Acid  &  Fume  Resisting: 

Dominion  Paint  Works,  Ltd. 
Enamels,  Industrial  Lighting: 

Dominion  Paint   Works,  Ltd. 
Engines,  Gas  and  Oil: 

Canadian  Fairb  anks-Morse  Co., 
Ltd. 
Engines,  Steam: 

Goldie  A  McCulloch  Co.,  Ltd. 

Laurie  and  Lamb. 
Excavators,  Dragline: 

Koehring  Co..  of  Canada,  Ltd. 
Exhaust   Steam    Injectors,   Loco- 
motive: 

Superheater  Co.,  Ltd. 
Expanded  Metal: 

Pedlar  People  Ltd. 


Fans: 

B.  F.  Sturtevant  Co..  of  Canada. 
Ltd. 

Combustion   Engineering    Corp., 
Ltd 
Feed- Water  Heaters,  Locomotive: 

Superheater  Co.,  Ltd 
Fibre,  Hard  Vulcanized: 

Diamond    State    F'ihre    Co.,    of 
Canada,  Ltd. 
Fillers,  Wood  and  Metal: 

Dominion  Paint   Works.  Ltd, 
Fire  Alarm  Apparatus: 

Northern  Eleetrie  Co  .  Ltd 
Fireproofing.  Hollow  Tile: 

Interlocking  Tile  Co.,    Ltd. 
Fish  Paper: 

Diamond    State    Fibre    Co.,    of 
Canada.  Ltd. 
Flat  Arches: 

Combustion   Engineering   Corp. 
Ltd. 
Floortyle: 

Pedlar  People,  Ltd. 
Forgings: 

British  Empire  Steel  Corp.,  Ltd 

Dominion   Bridge  Co.,    Ltd. 
Fuel.  Oil: 

Imperial  Oil.  Ltd. 

G 
Gasoline: 

Imperial  Oil,  Ltd. 
Gauges: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Gear  Reductions: 

Hamilton   Cenr    &    Machine  Co 
Gears : 

Canadian  Link-Belt  Co  .  Ltd 

Dominion     Engineering      Works, 

Ltd 
Hamilton  Gear    &    Machine  Co, 
Gears,  Machine  Cut: 

Jones  and  Qlasaco,  Regd. 


t.ears.  Silent.  Waterproof: 

Diamond     Stan      Fibre     'o..    of 
Canada.    Ltd 
Gears,   Double  Helical: 

1 ).    I  :t\  al  Steam  Turbine  Co. 
Generators: 

Canadian   West  ingliouw  Co    Ltd 
Ground  Joints  I  nions: 

Dart  Union  Co.,  Ltd 


II 


Heaters.    Boiler    Feed-Water: 

Goldie  &  MeCullo.il  Co  .  Ltd 
Heating  Material: 

( 'raw-  Ltd. 
Hoisting  Engines: 

Mussens  Ltd. 
Hoists: 

Koehring  Co.,  of  Canada.  Ltd 
Hoists,  Electric: 

Taylor  Stoker  Co.,  Ltd. 
Hoists,  Hydraulic: 

Turnbull  Elevator  Co.,  Ltd. 
Hoists.  Mono-Rail: 

Taylor  Stoker  Co  .  Ltd 
Hydraulic  Press  Control  Systems: 

Tavlor  Stoker  Co  .  Ltd. 


Industrial   Electric  Control: 

Dominion    Engineering    Agencv. 
Ltd. 
Insulated  Rail  Joints.  Continuous 
Rail  Joint  Co.,  of  Canada,   Ltd. 
Insulating  Compounds: 

Dominion  Tar   A  Chemical  Co., 
Ltd 
Insulation,   Fibre  and  Celoron: 
Diamond    State    Fibre    Co.,    of 
Canada,  Ltd 
Insulators,  Porcelain: 

Dominion  Insulator  A  Mfg..  Co. 
Ltd. 


Joints,  Filler  Paving: 

Barrett  Co.,  Ltd. 


Kerosene: 

Imperial  Oil  Ltd. 


Locomotives: 

Mussens  Ltd. 
Locomotives,  Electric: 

Canadian  Westinghouse  Co  ,  Ltd. 
Lubricating  Oils  &  Greases: 

Imperial  Oil  Ltd. 

M 

Machinery: 

Canadian   Fairbanks-Morse  Co  . 
Ltd 
Machinery.  Special: 

Dominion     Engineering      Works. 
Ltd. 
Marine-Machinery ! 

William    Kennedy    A   Sons,    Ltd 
Measuring  Tapes: 

I.ufkin  Rule  Co.,  of  Canada,  1  td. 
Merchant  Bars: 

Britisli  Empire  Steel  Corp..  Ltd. 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete    Steel    Co.    of 
Canada,  Ltd. 
Milling  Cutters: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd 
Mining  Machinery: 

William    Kennedy    A  Sons.  Ltd. 
Motors: 

Canadian    Fairbanks-Morse    Co., 
Ltd. 
Motors,  Electric: 

Canadian  Westinshouae  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Mixers.    Paving: 

Koehring  Co.,  of  Canada,  Ltd 


N 


Nails: 

British  Empire  Steel  Corp.,  I  td. 


<> 


Oil    Burning   Equipment: 

Combustion   Engineering  Corp, 
Ltd 

Oil  Purifiers.  Centrifugal: 

I).    Laval  Steam  Turbine  Co. 
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WETTLAUFER 

CONCRETE:     MACHINERY  ^ 


One  man  in  the  one 
position  controls  all 
operations  of  this  10 
cub.  ft.  machine. 


Heart-shaped  Drum,  Ring- Oiling  System,  Two- wheel 
Traction.  Automatic  Loading  Hopper — all  these  import- 
ant "Wettlaufer  features  are  described  fully"  in  this  new 
folder.       Write  for  it  today. 


Just  Issued -Folder  190 

Send  For   Your  Copy  Now! 

IT  describes  in  full  the  many  features  and  ad- 
vantages of  this  Wettlaufer  Combination  Paver. 
If  you  figuring  on  or  starting  any  road  Paving, 
sidewalk  or  other  big  construction,  here's  a  machine 
that  will  pay  for  itself  long  before  your  job  is 
completed.  This  10  cub.  ft.  machine  has  proven 
itself  a  money- maker  for  others.  It  will  do  the 
same  for  you.  Write  now  for  full  facts.  Ask  for 
folder  190. 

WETTLAUFER    BROS.,    LIMITED 

Concrete  Machinery  and  Contractors1 
Equipment 

HEAD  OFFICE: 

198  SPADINA  AVE.,  TORONTO 

Plants  at  Mitchell  and  Woodstook 

Branches  and  Agents  at 

HALIFAX  TORONTO  VANCOUVER 

ST.  JOHN  WINNIPEG  VICTORIA 

QUEBEC  REGINA  DETROIT 

MONTREAL  CALGARY  BUFFALO 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  -  STEEL  =  SERVICE 


STEEL  BUILDINGS  6c  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  8c  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


Are  you  paying  Power  Penalties? 
Are  your   Generators   Overloaded? 
Are  your  Motor  Circuits   Overloaded? 

POWER  FACTOR 

IMPROVEMENT  WITH 

Helsby  Static  Condensers 

WILL  REMEDY  ALL  THESE  DEFECTS 

ASK   FOR   INFORMATION 

GRISWOLD  &  COMPANY 


285   BEAVER   HALL   HILL, 


MONTREAL 


institute  Habge 


Member's  gold  badge  .  .  .  $3.75 
Associate  Member's    silver 

badge $2.25 

Junior  and  Student's 

bronze  badge $1.50 


Apply  to  Secretary. 

17«  Manifield  St.. 
MONTREAL. 


Journal  advertisers  are  discriminating  advertisers. 
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Packing: 

Dunlop    Tirr    A:    HuIiImi    Goods, 
('..  .    Ltd 
Paints,  Acid  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Anti-Corrosive: 

Dominion  Paint    Works,  Ltd. 
Paints,  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints,  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works.  Ltd. 
Paints,  Metal  Protectlves: 
Barrett  Co  .  Ltd. 
Doinitiion  Paint    Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion     Engineering     Works, 
Ltd. 
Paving  and  Paving  Materials: 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Pinions: 

Hamilton  Gear  &  Machine  Co. 
Pipe  Coils: 

Superheater  Co.,  Ltd. 
Pipe,  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 
Jno.  E.  Russell  Co.,  Ltd. 
Pipe  Couplings,  Union 
Dart  Union  Co.,  Ltd. 
Pipe  Fittings: 
Crane  Ltd. 
Pipe,  Lead: 

Steel  Co.  of  Canada,  Ltd. 
Pipe  Lines: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipes,  Cast  Iron: 

Canada  Iron  Foundries,  Ltd. 
Gartshore-Thomson     Pipe     and 
Foundry   Co.,    Ltd. 
Pipes,  Reinforced  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Openshaw  &  Bennett,  Ltd. 
Plates,  Steel: 

British  Empire  Steel  Corp.,  Ltd. 
Hamilton     Bridge     Works     Co., 

Ltd. 
Vulcan  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Ltd. 
Posts,  Indicator: 

Jenkins  Bros.,  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  &  Mfg.  Co., 
Ltd. 
Power  Apparatus: 

Northern  Electric  Co.,  Ltd. 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels : 

Wm.  Kennedy  &  Sons,  Ltd. 
Pulleys: 

Canadian  S.K.F.  Co.,  Ltd.  I 


Pulleys,  Fibre: 

Diamond    State     Fibre    Co.     ol 
( lanada,  Ltd. 
Pulp  Mill  Machinery: 

Wat erous Engine  Works  Co.,  Ltd. 

William  Hamilton  Co.,  Ltd. 
Pulverized  Fuel  Systems: 

Combustion   Engineering    Corp., 
Ltd. 
Pump  Valves: 

Jenkins  Bros,.,  Ltd. 
Pumps: 

Koehring  Co.  of  Canada,  Ltd. 

Canadian  Fairbanks   Morse  C  . 
Ltd. 

Dominion     Engineering     Works, 
Ltd 
Pumps  and  Condensers. 

Goldie  &  McCulloch  Co.,  Ltd. 
Pumps  Centrifugal: 

De  Laval  Steam  Turbine  Co. 

Laurie  &  Lamb. 
Pumps  Hydraulic: 

Taylor  Stoker  Co.,  Ltd. 
Pumps  Oil, 

Taylor  Stoker  Co.,  Ltd. 


R 


Radiator  Valves: 

Jenkins  Bros.,  Ltd. 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co. 

of  Canada,  Ltd. 
Northern  Electric  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  &  Mfg.,  Co. 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,  Ltd. 
Railroad  Spikes: 

Steel  Co.,  of  Canada,  Ltd. 
Rawhide  Pinions: 

Hamilton  Gear   &  Machine  Co. 
Reamers: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Recording  Instruments: 

Combustion  Engineering  Corp., 
Ltd. 
Refrigerating  Machinery: 
Taylor  Stoker  Co.,  Ltd. 
Reinforcing  Steel : 

Trussed   Concrete  Steel   Co.,   of 
Canada,  Ltd. 
Rivets: 

British  Empire  Steel  Corp.,  Ltd. 
Road  Materials: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  &  Mfg.  Co., 
Ltd. 
Road  Tar: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Roofing  Cement: 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar   &  Chemical  Co., 
Ltd. 


Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 

Marrott  Co.,  Ltd. 
Rolling  Mill  Rolls: 

<  anadian  Steel   Foundries.    Ltd. 
Roofs,   Built   up.   Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope,  Wire: 

Dominion    Wire  Rope  Co  ,   Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop   Tire    &   Rubber   Goods, 
Co.,    Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood: 

Lufkin  Rule  Co.,  of  Canada,  Ltd. 


Safes: 

Goldie  &  McCulloch  Co  ,  Ltd. 
Sash,   Steel: 

Canadian      Metal      Window      4 
Steel  Products,  Ltd. 

Trussed   Concrete   Steel    Co.,   of 
Canada,  Ltd. 
Sawmill  Machinery: 

Waterous Engine  WorksCo.,  Ltd. 
William  Hamilton  Co.,  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Canadian  Link-Belt  Co.,  Ltd. 
Sewer  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Sheets: 

Steel  Co.,  of  Canada  Ltd. 
Shovels,  Gasoline: 

Koehring  Co.,  of  Canada,  Ltd. 
Shearing: 

Barrett  Co.,  Ltd. 
Sodas: 

Nichols  Chemical  Co.,  Ltd. 
Shingles,  Prepared  Asphalt: 

Barrett  Co.,  Ltd. 
Speed  Reducers,  Gear: 

Hamilton  Gear  &  Machine,  Co. 
Steel  Head  Frames: 

Hamilton  Bridge  WorksCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

F.  H.  Hopkins  &  Co.,  Ltd. 

Mussens,  Ltd. 
Steam  Traps: 

C.  A.  Dunham  Co.,  Ltd. 
Steel  Rails: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combution    Engineering    Corp., 
^         Ltd. 

Waterous  Engine  WorksCo.,  Ltd 
Stokers,  Underfeed: 

Taylor  Stoker  Co..  Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,  Ltd. 

British  Empire  Steel  Corp..  Ltd. 

Canadian   Bridge  Co.,    Ltd. 

Canadian  Des  Moines  Steel  Co., 
Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 

Standard  Steel  Constrn.Co.,  Ltd. 

Vulcan  Iron    Works,   Ltd. 
Superheaters: 

Superheater  Co.,  Ltd. 


Surveying  Instruments: 
Instrument*,  Limited. 


Taps: 

Pratt  A  Whitney  Co  .  Of  Canada 
Ltd 
Tar: 

Barrett  Co  ,  Ltd. 
Tile.  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  &  Whitney  Co..  of  Canada 
Ltd. 

U 

Underfeed  Stokers: 

Taylor  Stoker   Co.,    Ltd. 
Union  Pipe  Couplings: 

Dart  Union  Co..  Ltd. 


Varnishes,  Acid  Resisting: 

Dominion    Paint    Works,    Ltd. 
Varnishes,  Insulating: 

Dominion   Paint    Works,    Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 

Crane  Limited. 

C.  A.  Dunham  Co.,   Ltd. 

Dominion     Engineering     Works, 
Ltd. 

Jenkins  Bros.,  Ltd. 

Kerr  Engine  Co.,  Ltd. 

W 

Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Water  Pipe: 

Canada  Lock  Joint  Pipe  Co.,  Ltd. 
Waterproofing: 

Barrett  Co.,  Ltd. 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Wm.  Kennedy  &  Sons,  Ltd. 
Water  Softening  Plants: 

Laurie  &  Lamb: 
Water  Transmission: 

Canada  Lock  Joint  Pipe,  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
Welding  Outfits,  Electric: 

Canadian  Westinghouse  Co., Ltd. 
Wheel,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Winches: 

Taylor  Stoker  Co.,  Ltd. 
Wire: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Limited. 
Wire  Mesh: 

Trussed   Concrete  Steel   Co.,   of 
Canada,  Ltd. 
Wires  and  Cables: 

Northern  Electric  Co.,   Ltd. 
Wood  Preservations: 

Barrett  Co.,  Ltd. 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Worm  Gear: 

Hamilton  Gear    &  Machine  Co. 


ERVICE 


REDUCES 
EXPENSE 


Bronze  to  Bronze 

at  the  Joint 

Manufactured  by 

Dart  Union  Co.  Ltd 

Toronto 


MEANS 


COST' 


NEVER 

CORRODES 


Bronze  to  Bronze 

at  the  Joint 

Manufactured  by 

Dart  Union  Co.  Ltd 

Toronto 
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BRASS  &  COPPER  PRODUCTS 


Elliotts  metal  Co.  limited 
Birmingham 

Plates    -    Sheets    -    Strip 

Rods        -    Extruded  &  Drawn 

Redrawing  Rod  in  Coils. 

Tubing    -    Seamless  &  Brazed 

Wire 

Yellow  Metal  Sheathing    - 


Canadian  Representatives: 


Openshaw  &  Bennet  Ltd. 


416  Phillips  Place 


Montreal. 


THE 

MARCONI  WIRELESS 

Telegraph  Co.  of  Canada  Limited 

TRANS-ATLANTIC    and 
Shore    to    Ship    Tel- 
egraphs. 

CONTRACTORS  for  the 
Supply,  Erection,  and 
Operation  of  Wireless  App- 
aratus for  Marine,  Direction- 
Finding,  Forestry,  Railroad, 
Aircraft,  Mining  Camp  and 
Broadcasting  Requirements. 

MANUFACTURERS    of 
Quality    Broadcast 
Receivers. 

Descriptive  literature  upon  request 

MONTREAL 

Vancouver  st.  Johns,  Nfld. 

Toronto  Halifax 


Concrete 
Streets 
Aid  Town 
Growth 

Civic  progress  depends 
largely  on  pride  in  the 
present  and  vision  for  the 
future.  Concrete  streets 
create  both. 

Streets  that  are  Concrete 
paved  are  beautiful.  Their 
clean,  dustless  surface 
lends  a  pleasing  harmony 
to  everything  about  them. 
They  inspire  well-kept 
lawns,  improved  homes 
and  business  structures. 

Concrete  streets  promote 
town  growth.  Industries  are  at- 
tracted, property  values  increase 
and  business  in  general  prospers. 
The  very  permanence  of  Concrete 
paving  is  an  indication  of  a 
town's  thought  of  the  future. 

Also  the  low  maintenance  cost 
of  Concrete  paving  is  important 
to  tax  payers.  Everywhere  they 
have  come  to  know  Concrete  as 
a  paving  material  that  gives  long 
wear  at  minimum  cost  of  upkeep. 

Pave  with  Concrete. 


PORTLAND  CEMENT  ASSOCIATION 

111  West  Washington  Street 
CHICAGO,  ILL. 

oA  National  Organization 
to  Improve  and  Extend  the  Uses  of  Concrete 


Atlanta 

Boaton 

Chicago 

Dallas 

Denver 


Helena 

Indiaiin|x»li. 
Km-  !•.  City 
Lou  Angelei 
Milwaukee 


l)r<  Moine*    Minnrapolia 
Detroit 


New  Orleans 
New  York 
Parkersburg 
Philadelphia 
Pittsburgh 
Portland,  Oreg. 


Salt  Lake  City 
San  Francisco 
Seattle 
St.  Louis 
Vancouver,  B.  C. 
Wanhington,  D.  C. 
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Canada  Iron  Foundries,  Ltd 
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Fetherstonhaugh  &  Co 
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Hamilton  Bridge  Works  Company,  Limited,  The 

Hamilton  Co.,  Ltd.,  Wm 

Hamilton  Gear  &  Machine  Company 

Hersey  Company  Ltd.,  Milton 

Hopkins  and  Company  Limited,  F.  H 

Hughson  &  Sons,  Limited,  W.  C 

Hunt  &  Co.,  Limited,  Robert  W 
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Nicholson  Limited.  J.  6 61 

Northern  Electric  Company,  Limited 27 

Openshaw  &  Bennet,  Limited 59 

Pedlar  People  Limited,  The 49 

Portland  Cement  Association 59 

Potter.  Alexander 61 

Piatt  &  Whitney  Company  of  Canada,  Limited 3 

Quebec,  The  City  of,  (Industrial  Commission) 43 

Quebec,  Province  of,  ( Water  Power) 52 

Rail  Joint  Company  of  Canada,  Ltd.,  The 51 

Raw  Compauy.  Limited,  J.  F 52 

Robertson,  J.  M.,  Limited 61 

Ross  &  Co.,  R.  A 61 

Russell  Co.,  Limited,  Jno.  E 7 

Slater  Co.  Ltd.,  N 62 

Standard  Paving,  Ltd 41 

Standard  Steel  Construction  Co.,  Limited 57 

Steel  Company  of  Canada  Limited 35 

Structural  Steel  Association 16 

Sturtevant  Company  of  Canada  Limited,  B.  F 52 

Superheater  Company,  Limited,  The 40 

Taylor  Stoker  Company,  Ltd 12 

Trussed  Concrete  Steel  Company  of  Canada  Limited 15 

Turnbull  Elevator  Company,  Limited 23 

Under- Feed  Stoker  Co.,  of  Canada,  Ltd 31 

Vulcan  Iron  Works,  Limited,  The 51 

Wi-tt la ufer  Brothers,  Limited 57 

Wilson.  Alexander 61 


THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


FOR  WATER   PURIFICATION: 

SULPHATE  OF  ALUMINA,  LIQUID  CHLORINE, 

CHLORIDE  OF   LIME. 


OFFICES: 

Montreal  and  Toronto. 


Works: 

Sulphide,  Ont;  Capelton,  Que:  Barnet,  B.C. 


Consult  the  advertiser,  his  information  is  valuable. 


June,  1923 


THE    ENGINEERING     JOURNAL 


61 


PROFESSIONAL   CARDS 


Douglas  Bbemner,  C.E.,  A.  M.E.I.C. 
J.  H.  Norms,  M  E.,  A.  M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.So.,  Ph.D. 
V.  C    Modlton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches 

Tel  Dp  3539  65  McGlll  College  Ave., Montreal 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 

Power,    Steam,    Hydraulic,    Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical   Engineer 


625  Corlstlne  Building 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATORS 

Wharves)  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,   Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING  ENGINEER 

164  St.  James  St. 
Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.ej.c. 

CON8ULTING  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation,  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building, 
MONTREAL.  Quk. 

PHONE    UP   2183  P.O.    BOX    »0S4 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 

Toronto  Office: 
190  JARVLS  STREET. 

Montreal  Office: 
405-406   SHAUGHNESSY    BUILDING. 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineer* 
Surveyors  unci  Architects, 
Bridges,  Structures  Ac  Reinforced  Concrete. 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work 
Arenas  Public  lliiilclings  anil  School*. 
45  Jarvls  Street,  I   nlon  Bank  llldg  , 

Toronto.  Onf.  Dunnvllle.  Out. 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG., 

TORONTO,  ONT. 


Geo.  K.  McDodoall,  B  So.,  M.E.I.C. 

E.  Ratmond  Pease,  B.A.,  B.Sc,  A.  M.E.I.C. 

Ferdinand  J.  Friedman,  B.Sc,  A.  M.E.I.C. 

McDougall,  Pease  &   Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing,  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL.  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,   Sewerage  and   Drainage:    Watei 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and   Power 
Plants.      Reports,   Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL.  QUE. 


Telephone, 
UPTOWN  783 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.    LITIGATION 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      RES'D  U.  S.  PAT.  ATTY. 

DONALD    H.    MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION    ENGINEERING 

&  INSPECTION    COMPANY 

Engineers  and  Chemists, 

320  Lagauchettere  St.  W.,       Montreal,  Que. 

Inspection  and  Testing, 

Chemical  Analyses,  Appraisals  and  Reports 

Branches-  Toronto  and  Winnipeg. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc..  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC 


HENRY    R.    LORDLY 

C.E..M.C.E..F.SE  ,M  E.I.C.M  Am  Soc.C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction.    Dams,    Water 

Power.  Harbor  Work,  Foundations  in  Clay, 

Quioksand  and  Difficult  I/Ooations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.O. 

Cable  Address  "Claypile",  Montreal 


H     M     HUGHSON.    MX  S  F  E. 

HON.  GERALD  V    WHITE  PHONE   OUIEN    152 

J     W     HUGHSON.    ME    AM  t  I  C. 

W.  C.  HUGHSON  and  SONS,  Limited 

Investigating    Engineois 

TIMBER    EXPERTS 

HOPE  CHAMBERS  OTTAWA 


Walter  J.  Francis.CE.  F.  B.  Brown,  M.So. 

M.E.I.C  M.E.I.C. 

M..Au.Soc.C.E.,  Mem.Am.8oc  ME 

M.Inst.C.E.  Mem.A.I.E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Waltran.Montfeal."  W.U.Code 
Long  Distance  Telephone:  Main  5643 


J.    A.    BURNETT, 

M.E.I.C.     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGlll  Street, 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSFIELD 
&    COMPANY 

CONSULTING  ENGINEERS 

2  PLACE   D'ARMES,       MONTREAL 
De  Qaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER,  C.  E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building, 
50  CHURCH  ST..         -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators:  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


M.E.I.C. 

Mem.  Am.  800.  M.  E. 


Tel.  Plateau  3869 


F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  ana  Operation,  Fuels, 

Utilization    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc. 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUQH  &  CO. 

Patent  Solicitors 

The  old  established  firm 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 
Office*  throughout  Canada.        Booklet  free. 


President:     J.  G   G.  Kkrrt 

Associates:    A.  L.  Mudob,  H.  R.   McCltmoht 

KERRY  &CHACE,  LIMITED 

ENGINEERS 
Hydro-Electrio  A  Steam  Power  Developments 

Steam  A  Electric  Railways 
Pulp  A  Paper  Mills  Industrial  Engineering 

Confederation  Life  Bldo.      TORONTO 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128   Wellington  St.  Ottawa,   Ont. 

llciui  Office    1  ondon,  1  nftland 
Principals      sir   c    <      Marks,  sit  Duftald 
clerk.   Edward  «     ■<     Marka,  Matthew    \ 
Adam 


Valuable  suggestions  appear  in  ih<>  advertising  pages. 
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A  few  turns 


190  Wireholder 
And  it's  in 


The  Peirce  190  Wireholder  is  a 
great  time  saver — no  looking  for 
hammer,  screw  driver,  screws  or 
tie-wire. 

This  little  time  and  money  saver 
is  the  national  favorite. 


The  Peirce  is  a  quality  product — every  piece  and  always. 

ASK  YOUR  JOBBER 
Made  in  Canada  by  Slater  of  Hamilton 

N.  SLATER  CO.  LIMITED 

HAMILTON,  ONTARIO 


Mentioning  The  Journal  gives  you  additional  consideration. 


Twenty  years  without  an 

equal  and  now  in  use  in 

over   4,000,000    h.p.    of 

boiler 


Typical  Foster  Superheater 
for  use  in  vertically  baffled 
horizontal   water- tube  boilers 


FOSTER 

SUPERHEATERS 


A  short 

uncovered 

portion  at 

each   end  of 

the  tube 

permits  the 

ends  to  be 

inserted  and 

expanded 

into  the 

connecting 

headers 


A  Wide  Field  of  Application  of  Foster  Superheater  Elements,  as  illustrated  in  above"[cut,  is 
found  in  installations  of  Direct-Fired  Superheaters.  This  Type  is  placed  in  a  separate  brick 
setting  with  its  own  furnace  in  which  coal,  oil,  gas,  bagasse  or  other  fuel,  including  waste  gases, 
may  be  used  to  produce  any  final  temperature  up  to  1000  deg.  fahr.  It  finds  application  in 
boiler  plants  and  for  industrial  uses  where  the  following  conditions  exist — 

(1)  Where  space  limitations  prevent  installation  within  the  boiler.    This  covers  the  application  where 
very  high  superheat  temperatures  are  required. 

(2)  Where  only  part  of  the  steam  is  to  be  superheated 

(3)  For  the  utilization  of  waste  heat  as  in  Steel  Plants,  Forge  Shops,  Oil  Refineries,  Chemical  Works,  Etc. 

Another  very  important  development  is  the  utilization  of  Foster  Elements  in  Oil  Heaters 
and  Cracking  Stills.    In  this  process  the  following  requirements  must  be  met — 

(1)  Thorough  combustion  of  fuel. 

(2)  Complete  control  of  Furnace  Temperature. 

(3)  Uniform  distribution  of  heat  over  all  parts  of  Heating  Surface. 

(4)  Install  sufficient  heating  surface  so  that  overheating  any  parts  will  be  unnecessary. 

(5)  Positive  circulation  of  oil  through  heating  surface  at  proper  velocity. 

(6)  Cleaning  of  Heating  Surface  inside  and  outside  with  minimum  labor  and  loss  of  time. 

All  these  requirements  have  been  met  with  Foster  Oil  Heaters. 
CANADIAN  REPRESENTATIVES 

The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONCTON,        MONTREAL,        TORONTO,        NORTH  BAY,        WINNIPEG,        VANCOUVER. 

When  purchasing  equipment  consider  The  Journal  advertiser. 


Co/borne  Street 


'     S£ 


Bobcai/geon  Roa<f 


Where  Pfedsureis  Business 
3i)<j  Business  a  Pleasure 


Paving  Asphalts 

Asphalt  Binders 

Liquid  Asphalts 

Asphalt  Cold  Patch 


At  Fenelon  Falls,  one  of  the  gateways  to  that  wonderful 
scenic  playground,  Kawartha  Lakes,  where  they  make  a  business 
of  catering  to  the  pleasure  of  their  innumerable  visitors,  the 
authorities  chose  to  pave  their  main  streets  with  Asphalt. 
Permanent  road  construction  of  this  type  not  only  attracts 
good  business  but  is  good  business  because  of  its  many  good 
features,  foremost  among  which  are  its  cleanliness,  durability, 
easy  maintenance  and  easy  financing. 

The  work  of  laying  the  18,000  square  yards  of  Asphalt  in 
Fenelon  Falls  last  year  was  put  into  the  capable  hands  of 
the  Standard  Paving  Company,  Limited.  The  type  laid  was 
W  Asphaltic  Concrete  over  a  V/2  Asphalt  Binder  course  on 
a  6"  prepared  base.  A  glance  at  the  illustration  will  show 
the  excellent  type  of  work  done,  and  from  now  on  these 
roads  will  prove  a  source  of  increased  profit  and  pleasure  to 
both  townspeople  and  visitors  to  Fenelon  Falls  for  many 
years  to  come. 

Imperial  Asphalt  was  used  exclusively  in  the  construction  of 
these  roads  and  we  were  glad  to  co-operate  with  the 
contractors  by  insuring  in  every  way  possible  its  prompt  and 
speedy  delivery  direct  from  our  Montreal  East  Refinery. 


Toronto 


RQAJO       EMGTNEZ3UNG       DEPARTMEKT 

Imperial  Oil  Limited 


Canada 


THE 


ENGINEERING  JOURNAL 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBLIC  " 


JULY    1923 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA 

AT  176  MANSFIELD  STREET,  MONTREAL 

oL  VI  No.  7 


This  "Sales  Inventory"  of  the  Construction  Equipment,  Accessories 
and  Supplies,  which  can  be  released  from  the  Qiieenston-Chippawa 
Development,  has  been  specially  prepared  solely  as  a  service  to — 


you 

Contractors 
«L        Engineers 
^      Mines 

Quarries 
Municipalities 
Bridge  Builders 
Brick  Companies 
Sand  and  Gravel 
Companies 
Railroads,  Etc. 

There  is  every  possibility 
that  you  can  save  not  only 
Money  but  valuable  Time, 
by  simply  referring  to  this 
"Sales  Inventory." 

Your  copy  is  available  at 
our  nearest  office. 


should  certainly  have  a  copy 


-^_i 


Also,  our  experience  is  at  your 
disposal,  if  you  have  problems  to  solve.  We  have  about  everything  imaginable 
in  Construction  Equipment  and  Supplies  at  extremely  reasonable  prices  con- 
sistent upon  the  excellent  condition. 

LET  US  PROVE  TO  YOU  JUST  WHAT  WE  CAN  DO. 

fiydro  Salvage  Syndicate 

P.O.  Box  109       Niagara  Falls,  Ont. 

Operated  by 

Canadian  Equipment  Co.  Limited  and  F.  H.  Hopkins  &  Co.,  Limited 

Montreal  Toronto  and  Montreal 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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A  Sturdy 

and 
Convenient 

Tool 


Belt 

or 

Motor 

'Driven 

as  desired 


26    B.  G.  Crank  Shaper 

Modern  and  Well  Designed 


MICROMETER   DIAL 


HEAVY  VISE  ON 
GRADUATED  BASE 


MICROMETER  DIAL 


TABLE  SLOTS 
MACHINED  FROM  SOLI 


TABLE  SUPPORT 


.HAND  DOWN   FEED  TO  HEAD 

AUTOMATIC  UP  OR  DOWN   FEED  TO  HEAD 
RAM  SETTING  SHAFT 

MDLE 

FELT  WITHERS 


ONTROL  LEVER 


STROKE  INDICATOR 
BACK  GEAR  LEVER 

SPEED  BOX  LEVERS 


CROSS  FEED 


CROSS  FEED  ADJUSTMENT 
RAICr.  AND   LOWER  TABLE 


Now  in  Stock  Ready  for  Immediate  Delivery 

The  John  Bertram  &  Sons  Co.,  Limited 


DUNDAS. 


ONTARIO. 


CANADA. 


MONTREAL  TORONTO  VANCOUVER  WALKERVILLE  WINNIPEG 

723  Drummond  Bldg.       32  Front  St.,  Wrst     609  Bank  of  Ottawa  Bldfj.         103'  ,  S.i.hIwm  h  St.         1205  McArthur  Bld(). 


HALIFAX 
Bldg. 


Men  of  influence  consult  Journal  Advertising. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE  AND   WORKS 

Hamilton,  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 


-OF  EVERY  CLASS  OF— 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Write  for  the  advertisers'  literature  mentioning  the  Journal. 


July,  1923 


THE    ENGINEERING    JOURNAL 


STORM 


HEAT 


f*ROST 


RUST 


If 5  ihe  qualify  in 
indi  prof ecf  s  — 


DEPENDABLE- 

sold  on  quality  only — 


N.  Slater  Company,  Limited 


Hamilton, 


Ontario. 


\\'h< a  purchasing  equipment  consider  The  Journal  advertiser. 
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ST.  EUSTACHE    PARISH,    QUEBEC. 

DOMTAR-2  ON  WATER  BOUND 

MACADAM,  1922. 


The 
National 
Bitumen 


For  Pa  tching, 
Surfacing  and 
Penetra  tion 
Construction 


For  the  solution  of  each  of  these 
serious  Highway  Problems, 
there  is  a  3)omtar  to  fill  your 
needs  satisfactorily. 

Literature,  etc.  on  request. 


Dominion  Xar  &  Chemical  Company,  Limited 

SYDNEY,  N.S.    MONTREAL,  QUE.    TORONTO,  ONT.    SAULT  STE.  MARIE,  ONT. 


Every  advertisement  is  a  message  to  you. 
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NO.  1   BOILER  HOUSE.  THE  TEXAS  COMPANY.  WEST  TULSA  WORKS 

CRANE   REFINERY   PIPING    EQUIPMENT 

For  continuous  and  unfailing  service  in  the  power  plants 
of  oil  refineries,  Crane  refinery  piping  equipment  can 
be  installed  on  the  basis  of  dollar-efficiency  as  revealed 
in  the  quality  and  permanence  of  the  service  rendered. 

CRAN  E 

CRANE    LIMITED,    GENERAL    OFFICES:    386    BEAVER    HALL    SQUARE.    MONTREAL 
CRANE-BENNETT,    LTD..    HEAD    OFFICE:    45-51     LEMAN    STREET,     LONDON,    ENG. 

Branches  and  Sales  Office i  in  21   Cities  in  Canada  and  British   Isles 
IVot <ks:  Montreal,  Canada,  and  Ipsii'ich,  England 


Every  advertiser  is  worthy  of  your  support. 
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LIGHT  RAILS 
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LigHt  Rails  for  Miries,  Construction  Operations 

and  General  Contractors'   Use 
(from  12  io  43  pounds  per  yard) 

BRITISH  EMPIRE  STEEL 


CANADA    CEMENT    BUIL.DINC 


CORPORATION     LIMITED 


MONTREAL  .  CANADA 


■n     Reprnenliilivr).      BisstMt    St   Webb,    Limited        Wmnipr^ 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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Lt.  Col.  R.  G.  Stewart. 
President 


E.  A.  LARMONTH. 

Vice  President 


E.  O.  Leahey, 

Man.  Director 


J.  D.  Cunningham. 

Secy.  Tres. 


E.  0.  LEAHEY  &  COMPANY 

,  LIMITED  ______ 

GENERAL  CONTRACTORS 


Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 

Ont. 


Journal  advertisers  are  discriminative,  advertisers. 
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Water  Supply  Lines  Built  of 
Reinforced   Concrete   Pipe 

ARE 

Permanent,    Strong,    Watertight,    of 

Large  Carrying  Capacity, Economical, 

Founded  on  Experience. 

Every  Joint  is  a  True  Expansion  Joint 

—  AND  — 

Settlement  of  backfill  or  of  foundation 
cannot  cause  loss  of  water  at  the  joint. 


SPECIALLY    ROLLE0  AND 
WELDED  STEEL.PROTECTED 
FROM   CORR0510N 


LONGITUDINAL 
REINFORCEMENT 


CIRCUMFERENTIAL 
REINFORCEMENT 
VARIE5  WITH  PRESSURE 


INSIDE  OF 
PIPE 


5PACE  FILLED  WITH  MORTAR 
TO  FINISH  INTERIOR  OF  PIPE  LINE 


FIBRE     FILLED     LEAD    GASKET 
CAULKED  FROM  INSIDE  OF  PIPE 
AFTER   BACKFILL  HAS  BEEN 
PLACED.  IMPOSSIBLE  TO  BLOW  OUT 


CANADA    LOCK    JOINT    PIPE,    LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Tfie  Standard 
Concrete  Road 

Reinforced  with  Flat  Sheets  of  Truscon  Wire  Mesh    Contraction  Joints  Formed  by  Truscon  Contraction  Plates 

Truscon  Wire  Mesh,    furnished    in    flat    sheets    cut    to  Provide  a  definite  plane  of  weakness  in  the  pavement  and  thus 

, ....      „.,„„  t. .  „ ,  ■„«.„..,  „„  „,.»*j„a    .♦.»i*i,*„-j»^  form  a  straight  regular  crack  for  contraction  and  expansion. 

lenght,  saves  time  and  labor;  no  cutting,  straightening,  Uged  longitlfdinalfy,  they  offset  lifting  of  pavement  edges  from 

uncoiling,  etc.      Rigidly  connected    joints    keep    sheets  the  sub-grade  and  act  as  a  permanent  traffic  marker.   Truscon 

true  and  flat.    Weights  and  areas  as  desired.  Contraction  Plates  are  rigid,  substantial,  easy  to  install. 

Trussed  Concrete  Steel  Co.  of  Canada  Limited 


Branches: 


WALKERVILLE,    ONTARIO 

TORONTO    MONTREAL    WINNIPEG    CALGARY    VANCOUVER 


Truscon  Wire  Mesh 

on4  Contraction  Joints 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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TKe  CKoice  of  Meiv  WKo  Kivow 


rPHE  small  user  of  oxygen  and  dis- 

•^     solved    acetylene    can    take    full 

advantage  of  Dominion  Oxygen  Service. 

There  are  many  shops  where  a  comparatively 
small  amount  of  welding  and  cutting  is  done. 
These  shops  require  the  same  pure  oxygen 
and  acetylene  in  conveniently  handled  cylin- 
ders and  the  same  assurance  of  being  able  to  receive  their 
supplies  promptly  as   the  mills   and   factories   where  larger 
quantities  are  used. 

We  give  the  small  order  for  one  or  more  cylinders  the  most 
careful  and  prompt  attention.  Cylinders  are  of  uniform  size 
so  that  shipping  becomes  simply  a  matter  of  "how  many  ?" 


With  a  widely  distributed  system  of  plants  and  warehouses 
we  are  in  a  splendid  position  to  give  you  a  fresh  supply  when 
you  need  it.  This  enables  you  to  take  care  of  your  require- 
ments satisfactorily  and  economically. 

Our  prices  show  a  distinct  saving.  Be  convinced  by  placing 
your  next  order  with  us. 


omuuetv, 

OX YGEN 


DOMINION     OXYCEN     COMPANY     LIMITED 


General  Offices:  SO  Adelaide  St.  East,  Toronto 

Distribution  Points:  Hamilton,  Merritton, 
Montreal,  Oshawa,  Quebec,  Shawinijian 
Falls,  Toronto,  Welland,  Windsor,  and 
Winnipeg. 


Operating  the  Weld- 
ing and  Culling  Cas 
Division  of 

Prest-O-Lile  Company 
of  Canada,  Limited. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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All  Koehring  Built! 

KOEHRING  draglines  are  all  Koehring- 
built  from  the  ground  to  the  boom  peak 
—  from  the  foundry  through  the  ma- 
chine shops  to  the  loading  of  the  flatcars  in 
the  erecting  shops. 

This  alone  makes  possible  strict  adherence  to 
Koehring  Heavy  Duty  standards  in  every 
detail  —  and  when  you  know  the  detail  of 
Koehring  construction,  you  will  recognize  All- 
Koehring-built  as  an  unusual  value  in  excavat- 
ing machinery  —  as  an  important,  additional 
factor  of  greater  capacity  performance,  lowest 
maintenance  and  longest  trouble-free  service  life. 

KOEHRING  COMPANY  OF  CANADA,  LIMITED, 


Dragline  Capacities 


No.  1. 
No.  2. 


%  cu.  yd.  at  30  ft.  radius. 

1  cu.  yd.  at  40  ft.  radius. 

No.  3.  iVt  cu.  yd.  at  40  ft.  radius. 
May  be  adapted  for  crane- 
excavator  and  shovel. 

Write  for  catalog. 
Cr  35 


did  Canada  Cement  Bld(S. 

Montreal,  Que.     Phone  I'ptown  .5026 


105  Front  St.,  Fast, 

Toronto,  Ont.       I'hone  Main  1498 


E.  N.  &  W.  V..  SOPER,  63  Sparks  Street,  Ottawa,  Ont.     I'hone  Queen  34.55 


Valuable  suggestions  appear  in  the  advertising  pages. 
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Concrete  Block  Building  as  it  appeared  20 

minutes  after  fire   was  lighted. 

Water  being  applied. 


CANADA  CEMENT 

CONCRETE 

POR    PERMANCNCC 


Appearance  of  Concrete   Block  Building  after 
fire   was  completely  extinguished. 


CONCRETE  MATERIALS  PUT  TO 
A  SUPREME  FIRE-TEST 


An   interesting   demonstration    of   fire-proof   home 

construction  was  arranged  by  the  Concrete  Products 

Association    of    Minnesota. 

A  house  was  built  of  Concrete  Block,  with  Cement 

Stucco    surface,    Cement    Asbestos    Shingles,    and 

Concrete  Sills  and  Lintels. 

This    building,    filled    with    highly    inflammable 

material,  was  set  on  fire,  and  the  fire  permitted  to 

rage  thirty  minutes. 

Although   the   fire   was   extinguished   by   a   heavy 

stream  of  cold  water  applied  to  the  intensely  hot 

walls,  close  inspection  of  the  interior  disclosed  the 

tact    that    not    a   single   crack   was   in   evidence   in 

cither  the  Block,  or  Concrete  Sills  and  Lintels. 


The  only  parts  of  the  building  damaged  at  all, 
were  the  Doors  and  Window  Frames  of  wood. 

This  test,  and  its  remarkable  result,  serves  to 
emphasize  the  sound  structural  qualities  of  Concrete 
Block  Stuccoed.  The  Concrete  Block  gives  st  rength 
and  permanence.  The  Stucco  lends  beauty  and 
charm,  in  addition  to  being  weather-proof,  fire- 
proof and  rot-proof. 

When  it  is  considered  that  the  walls  of  this  (ire- 
tested  dwelling  were  only  ten  days  old,  and  the 
Stucco  and  Plaster  only  three  days  old,  the  results 
of   the   demonstration   are   truly  significant. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


We  maintain  a  Service 
Department  to  co-operate 
In  all  lines  of  work  (or  which 
Concrete  Is  adapted.  Our 
library  Is  comprehensive 
and  Is  at  your  disposal  at 
all    times   without    charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square  Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 

Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Privat«^^^fortomatic^^Exdtan& 


ACTION 

The  Automatic  Telephone 

Anything  is  delay  which 
retards  action.  Your  plant 
intercommunication  may  be 
handled  as  efficiently  as  the 
means  permit  and  yet  delay 
exists.  For  there  is  only 
one  rapid  means  of  inter- 
communication between  the 
widely  separated  units  of  a 
great   plant.     It  is  P.  A.  X. 

"A  Pair  of  Wires  and  a  Dial" 
telling  of  P.  A.  X.  in  opera- 
tion is  yours  for  the  asking. 
Write  our  nearest  House. 


Xorttem 'Electric  Company 

LIMITED  M  ' 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


;manutactubing 

Manual  Telephones 
Antom&licTelcphones 
Moires  a  Cables 
Fire  Alarm  Systems 
P&dio  Sendin^and- 
xeceivin^Earupinent 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
PoVer  Apparatus 
Household  Appliances 
Electrical  Supplied 
JWer  a  Li^ht  Plants 
Marine  Fitting 

K5 


Journal  artier!  iscrs  arc  worthy  0\  yOUT  business  consideration. 
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The  Algoma  Steel  Corporation 


announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  1K'\  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome-Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  In 

Hot  Rolled  Bars 

or  Billets. 


++ 

WE  ALSO  FURNISH 


Slabs. 


+++ 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

+++ 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES  : 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

++ 

STEEL     RAILS,    Open     Hearth 

quality,  all   sections  from  12 

lbs.,   to  105  lbs.,  per  yard. 

*+ 

Angle  Bars,    100%  Joints, 

Continuous  Standard    Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 

++ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES : 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.  B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 


Journal  advertisements  are  a  business  call  at  your  office. 
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(Above) 

20,000,000  Imperial  Gal- 
Pump,  Two  Stage, 
Double  Suction,  Single 
Discharge  26"D. 


78' ,    Efficiency 
Guaranteed. 

84%  Efficiency 
Obtained. 


ESCHER    VVYSS    CO. 
Makes  All  Sizes 


(Above) 

Zoelly  2000  kw  Geared 
Steam  Turbine  Operat- 
ing at  6000  r.p.m. 

Reduced  through  Gears 
to  3  600  r.p.m.  for 
Generator. 


Steam    Consumption 


Full      Load 
h.p.  h.r. 


9.72'     per 


Francis  Enclosed  Type  Horizontal 
Water  Turbine  Assembled  in 
Zurich  Shops. 

This  represents  one  of  Many  Types  Made  by 
E SCH  ER    W  Y  S  S  - 

CANADIAN  REPRESENTATIVES 

The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONCTON,        MONTREAL,        TORONTO,        NORTH  BAY,         WINNIPEG,        VANCOUVER. 


Consult  the  advertiser,  his  information  is  valuable . 
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Even  in  Tokyo,  Japan,  where   shovel  labor  is  cheap,  a  Barber-Greene        Bucket    Loader   saves   money   by    replacing   shovel  men 

Shovel  Labor  is  Getting  Scarce  and  Going  Up 

We  specialize  in  Labor-Saving  Equipment 

Barber- Greene  Bucket  Loaders 

and 

Portable  Belt  Conveyors, 

BYERS   CRANES  -  Full  Revolve, 

Auto  Cranes  and  Truckranes, 

Bucyrus  Shovels  and  Draglines, 

Western  Dump  Cars,  Scrapers,  Graders,  etc. 

Linn  Tractors  and  Trailers, 
Smith  Mixers,  Marsh  Hoists, 
Insley  Concrete  Chuting,  Buckets, 
Hoppers,  etc. 


--    Complete  Line  of  Machinery  and  Supplies    -- 

MUSSENS    LIMITED 

Montreal         Toronto         Winnipeg        Vancouver 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Oxide  F/Zm  Arresters— seven  years 
of  service  is  proof  of  their  reliability 


**:  ******* 


OK'd  in  the   Laboratory 

During  Mr.  Edison's  recent  visit  to  Schenectady 
he  witnessed  the  operation  of  an  Oxide  Film  Ar- 
rester used  to  protect  a  2300-volt  bus  bar  insulator 
when  subjected  to  a  discharge  from  the  lightning 
generator  developed  by  Dr.  Steinmetz.  When 
subjected  to  the  same  discharge  without  the  arrester 
on  the  circuit,  the  insulator  was  shattered. 

This  test,  using  man-made  lightning,  is  one  of  many 
which  are  made  in  the  G-E  Laboratory,  where  the 
Oxide  Film  Arrester  was  invented  and  perfected. 
Seven  years  of  successful  operating  experience  have 
thoroughly  demonstrated  the  soundness  of  the 
theory,  the  thoroughness  of  the  development,  and 
the  practicability  of  its  design. 

Made  in  Canada"  by 


Canadian  General  Electric  Co.,Limi{ed 


HEAD  OFFICE 


TORONTO 


Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 


Mention  The  Journal  irhrn  dealing  with  advertisers. 
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Part    of  the    boiler   room    of  the   great    Waterside    Station    of  the    New    York    Edison    Co., 
showing   some    of  the    145    TAYLOR    Stokers. 

The  important  part  in  New    York's  daily  lifepplayed 

by  the  TAYLOR  Stoker 

T 


HERE  is  much  to  be  learned  from  the  way  in  which  the  Public  Service  Companies  of 
this  great  city  handle  what  is  unquestionably  the  biggest  power  production  problem 
in  the  world. 


Myriads  of  people  depend  on  the  Service  of  these  Companies  to  whirl  them  daily  to  their 
work  and  play  by  subway,  elevated  and  surface  lines.  Hundreds  of  thousands  of  offices,  shops 
and  homes,  leagues  of  streets,  a  skyfull  of  electric  signs  depend  on  this  Service  for  the  current 
that  turns  night  into  day. 

And  because  it  never  fails  few  ever  think  "How  is  this  vast  Service  made  so  absolutely 
dependable  day  in  and  day  out?"  The  answer  to  that  question  leads  us  first  of  all  to  the 
Public  Service  Companies'  boiler  rooms. 

Here  is  the  source  of  the  Service  and  of  its  dependability.  And  in  all  of  these  boiler  rooms 
carrying  the  loads  easily  and  faithfully  you  will  find  the  TAYLOR  STOKER. 

Need  greater  proof  than  this  be  offered  of  the  reliability  of  the  Taylor  Stoker,  its  ability 
to  produce  steam  economically  in  slack  hours,  to  multiply  boiler  output  swiftly  when  the 
peaks  come,  to  conserve  boiler  investment,  power  house  area,  coal  and  labour. 

The  list  of  "Taylor*"  installations  serving  the  Big  City  leads  one  to  observe  that  certainly 
New  York's  power  is  "Taylor"  made. 


New  York  Edison  Co 

Brooklyn  Edison  Co 

United  E.  L.  &  Power  Co. . 

New  York  Central  R.R 

Richmond  Light  &  Ry.  Co. 


84,155  h. p.  Interboro  Rapid  Transit 54,960  h.p 

40,850  h.p.  Brookly  Rapid  Transit 46,800  h.p 

50,400  h.p.  Pennsylvania  R.R 16,900  h.p 

2,500  h.p.  N.Y.,  N.H.  &  Hartford  R.R. . .  .  12,950  h.p 

6,000  h.p.  Bush  Terminal  Company 3,520  h.p 


Naturally  you  are  interested  in  the  features  that  give  the  Taylor  Stoker  the  dependability 
and  flexibility  so  vital  to  Public  Service;  also  in  the  results  from  the  "Taylor"  in  plants  of  every 
class  burning  a  wide  variety  of  fuels. 

Write  to-day  for  the  book  of  FACTS,  "Are  Mechanical  Stokers  a  Good  Investment?"  and 
also  the  Taylor  Stoker  Catalog.  They  give  you  the  reasons  why  the  "Taylor"  is  so  universally 
chosen. 

THE   TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,   ONTARIO 

Principal  Sales    Office  :  416  Phillips  Place,  Montreal,   Que. 


Finns  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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IKE  Y 


GOAL  BILL 


75%  OF  STEAM  PRODUCTION  COST  IS  REPRES- 
ENTED BY  COAL  BILLS,  25%  BY  MISCELLANEOUS 
EXPENSE.  YOUR  GREATEST  SAVING  IS  NAT- 
URALLY THROUGH  REDUCING  THE  COAL  BILL. 

OUR  WIDE  EXPERIENCE  IN  COMBUSTION 
ENGINEERING  AND  FAMILIARITY  WITH 
CANADIAN  COALS  HAS  ENABLED  US  TO  MATER- 
IALLY REDUCE  COSTS  IN  SCORES  OF  CANADIAN 
POWER  PLANTS. 

WE  WILL  BE  GLAD  TO  CONSULT  WITH  YOU 
ON  ANY  BOILER  ROOM  PROBLEM. 


We  manufacture  and  supply 


Coxe  Stokers 
Self-contained  Stokers 
Detrick  Flat  Arches 
Uehling  Recording  Instruments 
Combusco  Ash  Conveyors 
New  Frederick  Stokers 


T^pe  "K"  Stokers 
Lopulco  Pulverized  Fuel  Systems 
Quinn  Oil  Burning  Equipment 
Custodis  Radial  Brick  Chimneys 
Economisers  and  Air  Heaters 
Green  Stokers 


Everything  in  the  boiler  room  except  the  boilers. 


COMBUSTION  ENGINEERING  CORPORATION 

LIMITED 


A.  J.  T.  Taylor,  President 


VANCOUVER 


John  T.  Farmer,  Chief  Engineer 


MAIN  OFFICE:    TORONTO 
MONTREAL 


WINNIPEG 


Don'l  fail  to  mention  The  Journal  when  writing  advertisers. 
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We  build  Boilers  of  all  types. 

our  prices  are  moderate. 

Having  been  building  steel  plate  work  for  35  years  we  have  gathered  a  wide 
experience  in  the  industry.  Our  facilities  are  very,  complete,  with  shop  practice 
that  is  thoroughly  modern  and  in  some  respects  exclusive.  We  have  a  reputation 
for  first  class  workmanship,  yet  our  prices  are  certainly  moderate.  Here  in 
St.  Catharines  our  shipping  facilities  by  rail  or  water,  east  or  west,  are  very 
favorable.  If  you  need  a  new  Boiler  for  power  or  for  heating,  you  will  do  well  to 
test  our  service.  We  also  control  the  National  Hand  Fired  Stoker — admirable  for 
plants  up  to  500  h.  p. 


We  have  designed  and  built  a  large  line  of  Pulp 
Mill  machines,  including  Grinders,  Flat  Screens, 
Wet  Screens,  Cylinder  Moulds,  Diffusors  and 
Tanks  for  all  duties,  Chippers,  Brass  Castings, 
etc. 


We  build  the  famous  Keystone  Excavator — a  traction 
excavator  that  by  the  use  of  different  scoops  gives  you 
four  machines  in  one.  Thus  it  has  the  adaptability 
— and  the  power — to  fit  it  for  95%  of  the  excavation 
work  offered  in  Canada. 


1 


Engineering  &  Machine  Works  of  Canada,  Ltd, 

ST.   CATHARINES,   ONT. 

Eastern  Sales  Offices:    Hall  Machinery  Co.,  Sherbrooke,  Que.,  and  Birks  Bldg.,  Montreal. 
Winnipeg  Agents:    Powell  Equipment  Company,  Limited.        Vancouver  Agents:    M.  Grindley  Co. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND   MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 
Imperial  Atlantic  Red  Oil 
Imperial  Renown  Oil 
Imperial  Bayonne  Kngine  Oil 
Imperial  Polar  Mai  bine  Oil 
Imperial  Ario  Compressor  Oil 
Imperial  Turbine  Oils 
Imperial  Eldorado  <  astor  Machine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 
Imperial  Blai  k  Oils 
Imp.  r  ial  Cutting  Oils 
Imp  n. .1  Tempering  Oils 
Imperial  Cordage  Oils 
[mpei  ial  Wool  Otla 
Imperial  Ink  Oils 
Imperial  Greases. 


It  is  not  at  all  unusual  for  plant  operators  to  report 
lubrication  savings  up  to  35  per  cent,  following 
standardization  on  Imperial  Lubricants.  Economies 
which  are  immediately  evident  reflect  our  exhaustive 
study  of  industrial  requirements  as  well  as  the  scien- 
tific methods  which  govern  the  manufacture  of  our 
complete  line  of  industrial  oils  and  greases.  Write 
our  nearest  branch  for  information  on  any  lubrica- 
tion problem.  Your  letter  will  be  followed  up 
personally  by  our  expert   lubrication   engineers. 

IMPERIAL  OIL  LIMITED 


Journal  advertisers  an  worthy  at  your  business  consideration. 
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McCracken  Pipe  Is  manufactured 
in  accordance  with  standard  speci- 
fications Issued  by  American  Society 
for  Testing  Materials  for  Cement- 
Concrete  Sewer  Pipe,  and  inspected 
by  the  Canadian  Inspection  and 
Testing  Company,  Limited. 


m 


OTTAWA 


A.EMc.GaJlum, 
Commissioner  of  Worths} 

^Ottawa  Satjs^ 


In  reply  to  published  criticism  of  the  action  of  city  council  In  adopting  the 
McCallum  recommendation  for  concrete  pipe  as  against  vitrified  clay  pipe. 
(See  Ottawa  Citizen  April  20th,  1923). 

Mr.  McCallum's  letter  to  the  Board  of  Control  Reads:- 

"The  clay  pipe  people  do  not  quest- 
ion the  strengthof  concrete  pipefor 
obvious  reasons.  The  city  engineer  at 
St.  Lambert,  Que.,  made  testsof  18- 
inch  clay  and  concrete  pipe  such  as 
we  are  getting.  The  clay  pipe  broke 
at  4,610  pounds  and  the  concrete  at 
11,285  pounds. 


Concrete  pipe  is  not  anexperiment. 
It  was  used  in  the  United  States 
eighty-five  years  ago,  being  import- 
ed from  Scotland.  It  was  so  high 
in  cost  that  after  a  few  years  clay 
pipe  was  substituted  for  the  smaller 
sized  sewers,  but  several  cities  have 
concrete  pipe  laid  from  50  to  80 
years  ago. 

"Brick  was  used  In  larger  sewers 
until  the  price  of  cement  had  lower- 
ed sufficiently  to  use  concrete  and 
in  most  cases  brick  is  no  longer  used. 
Yet  this  same  agitation  was  started 
by  the  same  people  in  favor  of  brick 
about  15  years  ago  using  the  same 
arguments. 


"They  then  base  all  on  supposed 
acids,  in  sewage.  Sewage  flowing  In 
sewers  is  not  septic  and  putrefact- 
ion does  not  take  place  until  it 
reaches  thedispo  sal  works  or  outlets. 
Yet  these  disposal  works  are  all 
made  of  concrete  and  no  failures 
have  been  recorded  in  this  country. 


Write  for  complete  information  and  quotations. 
General  Sales  Agents 

Jno.  E.  Russell  Co.,  Limited 

Harbor  Administration  Building,  TORONTO 


SEWER  PIPE 

The  Pipe  That  Endures" 


Consult  the  advertiser,  his  information  is  valuable. 
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Modern  Tendencies  in  Engineering  Education 

An  Historical  Review  of  Engineering  Education,  Analyzing,  the  Curricula 
of  Various  Engineering  Colleges. 

H.  W.  McKiel,  A.M. E.I. C, 
Professor  of  Engineering,  Ml.  Allison  University 

Paper  read  before  The  Moncton  Branch,  The  Engineering  Institute  of  Canada,  February  9,  1923. 


The  profession  of  engineering  is  one  of  the  earliest 
to  appear  in  the  growth  of  civilization,  developing  just 
after,  if  not  before,  priestcarft  or  theology.  We  know 
that  some  six  thousand  years  ago  the  pyramids  of  Egypt 
were  built,  and  it  seems  probable  that  even  at  this  early 
period  the  Hindu  metallurgists  and  miners  had  developed 
a  process  for  the  manufacture  of  wrought  iron,  and  even 
had  in  operation  a  primitive  blast  furnace.  Within  the 
next  two  thousand  years  engineering  developed  somewhat 
slowly,  but  we  have  records  of  the  construction  of  the 
great  walls  of  Ninevah,  and  the  introduction  of  the 
industrial  chemist  into  Egypt  where  glass  blowing  had 
become  common  and  iron,  steel  and  bronze  were  in 
ordinary  use.  At  about  this  time,  too,  is  to  be  noted,  in 
China,  the  first  achievements  in  structural  engineering. 
Early  pagodas,  of  this  period,  though  built  of  timber, 
were  constructed  on  the  style  of  our  modern  steel  building, 
the  load  being  carried  on  columns  and  floor  beams,  the 
walls  merely  serving  to  enclose.  A  little  later,  somewhere 
about  1000  B.C.,  we  find  Jewish  engineers  building 
aqueducts  to  carry  water  from  the  Pools  of  Solomon  to 
Jerusalem.  Their  knowledge  of  surveying,  however,  was 
very  limited,  as  having  started  an  eleven  hundred  foot 
tunnel  simultaneously  from  both  ends,  they  had  to  sink 
shafts  periodically  to  keep  track  of  their  course.  In 
spite  of  these  precautions  the  ends  were  driven  past 
one  another,  and  the  tunnel  developed  an  extreme 
length  of  seventeen  hundred  feet.  The  whole  aqueduct 
was  approximately  twenty  miles  in  length,  and  consti- 
tute^ the  earliest  accomplishment  in  the  line  of  water 
supply. 

In  later  years,  in  Greece,  about  625  B.C.,  an  aque- 
duct was  built  to  Athens,  involving  tunnels  and  siphons, 
and  even  a  ventilating  tunnel  to  keep  the  water  sweet. 
We  are  all  familiar  with  the  Roman  aqueducts,  carried 
on  their  systems  of  arches,  and  even  underground  in  chan- 
nels fitted  with  lead  and  bronze  pipes.  By  this  time, 
not  only  fortification,  writer  supply,  highway  engineering 


and  architecture  had  developed  considerably,  but  also 
mining  and  metallurgy,  as  evidenced  by  the  use  of  gold, 
silver,  tin,  iron,  bronze  and  steel;  and  applied  chemistry 
shown  by  the  manufacture  of  dyes,  alcoholic  beverages, 
glass,  textiles  and  the  great  progress  made  in  ceramics. 
This  development  continued  throughout  the  middle  ages, 
the  work,  owing  to  the  military  traditions  of  the  time, 
being  largely  done  by  soldier  labour,  directed  at  first  by 
knights  and  later  by  officers.  Here  arose  the  military 
engineer,  who  by  1250  A.D.  had  become  recognized  as 
such.  His  work  consisted  of  the  construction  of  roads, 
bridges,  fortifications  and  engines  of  war,  the  purposes 
of  all  of  which  were  martial. 

This  condition  continued  till  after  Shakespeare's  time 
for  we  find  him  saying  in  Hamlet,  "For  'tis  sport  to  hoist 
the  engineer  with  his  own  petar".  Shortly  after  his 
day,  however,  somewhere  about  1750  a  new  class  of  en- 
gineer arose,  a  type  which  built  bridges,  roads,  buildings, 
wharves  and  general  works,  the  purposes  of  which  were 
not  military,  and  the  labour  on  which  was  not  performed 
by  soldiers.  In  distinction  from  the  military  engineer, 
these  men  were  called  civil  engineers,  and  here  began  our 
profession  as  we  recognize  it  to-day.  As  an  evidence 
of  what  was  then  considered  engineering,  the  charter  of 
the  Institution  of  Civil  Engineers  of  Great  Britain,  given 
in  1828,  defines  engineering  as  "the  art  of  directing  the 
great  sources  of  power  in  nature,  for  the  use  and  convenien- 
ce of  man,  as  the  means  of  production  and  traffic  in  states. 
both  for  external  and  internal  trade,  as  applied  in  the 
construction  of  roads,  bridges,  aqueducts,  canals,  river 
navigation  and  docks  for  internal  intercourse  and  ex- 
change, and  in  the  construction  of  ports,  harbours, 
moles,  breakwaters,  lighthouses,  and  in  the  art  of  navi- 
gation by  artificial  power  for  purposes  of  commei 
and  in  the  construction  and  adaptation  of  machine 

and  in  the  drainage  of  cities  and  towns."'      This  seems  a 

pretty  comprehensive  programme  considering  the  p<>^i 

bilities  of  the  period. 
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Commencement  of  Specialization  in  Engineering 

About  sixty  years  before  this  time,  in  1763,  Watt  had 
invented  his  steam  engine,  which  by  1800  had  been  im- 
proved to  such  an  extent  that  it  was  in  fairly  common  use. 
In  1804  it  was  adapted  for  traction  and  we  have  the 
appearance,  in  Wales,  of  the  first  locomotive,  invented  by 
Trevithick.  In  1829  Stephenson's  improved  model  was 
developed  and  put  in  successful  operation.  The  impetus 
which  these  developments  gave  to  industry  and  trans- 
portation broadened  the  field  of  engineering  so  that 
specialized  types  made  their  appearance,  the  mechanical 
engineer  in  the  manufacturing  industry,  and  the  mining 
and  metallurgical  engineers  in  the  coal  and  metal  trades. 
With  the  development  of  electrical  machinery,  a  still 
further  specialization  occurred,  and  from  the  mechanical 
branch  was  brought  forth  the  electrical  engineer,  a  cu- 
rious hybrid  in  his  early  stages  part  engineer  and  part 
physicist.  Thus  arose  our  four  major  divisions  of  engin- 
eering, from  which  ultro  specialization  has  produced,  in 
our  time,  not  only  those  already  mentioned,  but  a  multi- 
tude of  others,  such  as  chemical,  sanitary,  highway, 
automotive,  structural,  geological,  efficiency,  forestry, 
industrial,  etc.,  and  engineering  includes  many  diverse 
activities.  This  is  well  brought  out  by  the  clause  defining 
professional  engineering  in  our  own  New  Brunswick  act 
which  lists  the  numerous  works  of  which  engineering 
consists. 

This  then  is  the  profession  with  the  preparation  for 
which  we  are  concerned.  In  considering  its  phenomenal 
growth  and  expansion  it  is  not  surprising  to  find  an 
accompanying  development  and  change  in  the  training 
and  apprenticeship  required.  In  the  earlier  days  the 
student  served  an  apprenticeship  under  an  older  and  ex- 
perienced engineer,  just  as  the  beginner  does  to-day  in 
the  manual  arts.  After  spending  some  years  in  this 
manner  the  young  engineer  might  branch  out  for  himself, 
if  he  so  desired.  The  military  engineer  was  of  course 
trained  in  the  military  schools  of  the  time,  and  served 
his  apprenticeship  as  a  junior  officer  in  the  field.  With 
the  ever  growing  specialization  of  the  past  hundred 
years,  a  different  type  of  training  was  considered  necess- 
ary, and  we  find  springing  up  schools  designed  to  give 
the  fundamentals  of  the  various  branches.  Hence  it  is 
only  within  the  last  century  that  we  find  any  organized 
training.  When  we  consider  this  fact  in  connection  with 
the  long  history  and  imposing  traditions  of  medical 
and  legal  education,  we  can  more  readily  understand  the 
difficulties  in  which  engineering  education  finds  itself 
to-day. 

Development  of  Specialized  Courses  in 
Engineering  Schools 

In  1740  was  founded  at  Paris  the  Ecole  des  Mines, 
and  a  little  later  the  Ecole  des  Ponts  et  Chausees. 
Schools  representing  other  branches  were  founded  from 
time  to  time,  the  Ecole  Polytechnique,  the  banner  school 
of  the  French  educational  system,  being  founded  in  1794. 
These  schools  were  followed  rapidly  by  similar  ones  in 
England,  Germany  and  America,  the  earliest  engineering 
school  in  the  latter  country  being  Rensselaer  Polytech- 
nical  Institute,  founded  at  Troy,  N.Y.,  in  1824.  From 
this  time  on  engineering  education  received  a  great  deal 
of  attention  and  the  schools  increased  enormously  in 
number,  till  now  several  hundred  are  carrying  on  work 
in  America,  in  Canada  alone  there  being  ten  degree 
conferring   technical   colleges. 

The  courses  in  the  early  schools  were  comparatively 
standardized,  and  the  engineer  was  graduated  as  a  civil 
engineer.     With  the  development  of  different  branches 


an  attempt  was  made  to  meet  their  particular  require- 
ments by  adding  specialized  courses  to  the  already  full 
curriculum.  This  necessitated,  in  most  cases,  the  elimin- 
ation of  some  of  the  so  called  less  essential  subjects,  and 
has  eventually  resulted  in  our  present  highly  specialized 
and  almostly  completely  technical  course.  Speaking  of 
this  gradual  change,  W.  F.  M.  Goss,  President,  Railway 
Car  Manufacturing  Association,  says: — "The  tendency 
of  these  changes  has,  on  the  whole,  been  to  intensify  the 
technical  character  of  the  course,  and  the  process  of  course 
making,  to  which  we  have  become  committed,  has  required 
us  to  crowd  into  the  measure,  a  little  more  than  the 
measure  can  easily  hold.  As  a  result  some  very  serious 
and  common  defects  have  appeared". 

Present  Matriculation  Requirements 

Before  discussing  these  defects  let  us  examine  the 
type  of  training  given  to-day.  Practically  all  colleges  in 
Canada  and  the  United  States  require  senior  matriculation 
in  mathematics,  many  of  them  in  English,  and  in  Canada, 
Toronto  and  Queen's,  at  least,  in  addition  to  these  sub- 
jects, demand  French,  German  or  physics.  It  is  the 
writer's  opinion  that  Mount  Allison  and  the  University 
of  New  Brunswick  are  the  only  colleges  in  America, 
which  could  not  enforce  a  senior  matriculation  standard. 
The  educational  department  of  the  province,  in  theory, 
provides  a  certificate  of  this  grade,  but  the  school  system 
provides  no  machinery  whereby  a  student  wishing  to 
obtain  this  certificate  may  do  so.  But  one  school  in  the 
province,  so  far  as  the  author  is  aware,  teaches  work 
beyond  grade  eleven,  and  the  pupils  of  that  school  write 
only  their  own  school  examinations.  Thus  as  no  one 
applies  for  these  advanced  examinations,  none  are  set, 
and  the  universities  must  add  to  the  ordinary  work  of 
the  first  year  the  English  and  mathematics  which  univer- 
sities in  other  provinces  require  the  high  schools  to  do 
for  them.  The  result,  of  course,  is  an  overloading  of 
the  first  and  second  year  of  the  course,  but  it  has  one 
advantage,  as  the  standard  of  teaching  in  the  university 
must  necessarily  be  of  a  higher  order  than  that  obtaining 
in  the  ordinary  high  school.  To  return  to  our  subject, 
this  universal  senior  matriculation  requirement  practical- 
ly amounts  to  one  year  in  arts,  as  the  majority  of  the 
students  who  remain  in  school  the  extra  year,  necessary 
to  obtain  the  prescribed  standing  in  English  and  mathe- 
matics, will  take  work  in  other  departments,  and  so  will 
secure  the  equivalent  of  one  year  in  a  college  of  liberal 
arts. 

The  Influence  of  advances  in  Sciences 
on  College  Courses 

Coming  to  the  college  course  proper,  it  seems  fitting 
to  remark  that  it  was  originally  founded  on  the  plan  of 
the  existing  classical  course,  which  had  its  beginning 
under  a  set  of  conditions  very  different  from  those  existing 
in  the  world  to-day.  This  classical  course  was  consider- 
ably modified,  naturally,  in  developing  the  original 
engineering  course  and  the  resulting  course  has  been 
in  a  state  of  change  and  transition  ever  since.  With  the 
enormous  advances  made  in  science  within  the  last  cen- 
tury it  is  only  reasonable  to  expect  that  applied  science 
would  change  greatly  also,  and  that  engineering  education 
is  always  to  be  found  in  a  more  or  less  frantic  attempt  to 
catch  up.  We  are  not  then,  surprsed  to  find  it  subject 
to  periodical  attacks,  from  one  quarter  or  another,  on 
the  ground  of  its  unsuitability  for  meeting  the  demands 
of  the  time. 

Under  the  influence  of  these  criticisms  the  colleges 
have  moulded  their  curricula  in  accord  with  what  seemed, 
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at  the  time,  the  plan  likely  to  give  the  best  results.  These 
criticisms  have,  within  the  past  few  years,  taken  the  line 
that  the  course  provides  too  much  specialization,  and  too 
little  training  in  citizenship.  The  result  has  been  that 
an  era  in  despecialization  has  set  in  until  to-day  we  find 
that  standardization  in  the  first  year  is  almost  universal. 
The  work  of  this  year  consists  of  mathematics,  English 
one  foreign  language,  physics  and  drawing  of  various 
kinds. 

Despecialization  and  Return  to  Standardization 

In  many  colleges,  including  Penn.  State,  Iowa  State, 
Purdue,  Pittsburg,  Pennsylvania,  Mass.  Inst,  of  Tech- 
nology, Stevens  Institute,  Syracuse  and  others,  some  of 
these  so  called  cultural  subjects  are  carried  into  the  second 
year,  while  Cincinnati  teaches  English  for  five  years. 
Further,  new  and  rather  unusual  subjects,  according  to 
the  old  engineering  programme,  are  commencing  to  be 
found  in  the  curriculum.  Among  these  are  history  and 
economics  at  Penn.  State,  public  speaking  and  business 
law  at  Cornell,  advanced  courses  in  economics  at  Purdue, 
history  at  Cincinnati  and  psychology  at  Pittsburg. 
Business  law  and  engineering  economics  under  various 
names  are  required  for  at  least  one  year  at  practically  all 
colleges  to-day  and  a  few  are  teaching  the  elements  of 
accounting. 

The  more  advanced  American  institutions  are  also 
including  in  the  latter  years  of  their  courses,  a  certain 
number  of  electives,  which  must  be  taken  from  the  college 
of  liberal  arts.  To  briefly  summarize  the  work  of  some 
forty  of  the  leading  American  engineering  schools  to-day, 
it  might  be  said  that  the  first  year  is  alike  for  all  branches, 
but  that  specialization  begins  with  the  second  year. 
Moreover  there  is  a  decided  tendency  to  eliminate  some 
of  the  more  technical  and  highly  specialized  courses,  and 
substitute  for  them  an  equal  amount  of  humanistic  work 
as  given  in  the  faculty  of  arts.  There  are,  however,  a 
few  rather  startling  variations  from  this  general  average 
and  these  will  be  dealt  with,  more  fully,  later. 
Our  practice  in  Canada  is  fairly  uniform.  Nova  Scotia 
Technical  College  with  its  five  affiliated  schools,  McGill 
with  its  affiliates,  Manitoba,  Saskatchewan,  Alberta  and 
British  Columbia  have  a  standardized  course  for  the  first 
two  years  in  all  branches;  Queen's  has  a  standardized 
freshman  year,  and  divides  the  second  year  into  two 
broad  branches,  chemical  and  non-chemical,  with  stand- 
ard courses  for  each  branch  these  courses  differing  from 
one  another  chiefly  in  the  relative  amounts  of  chemistry, 
surveying  and  drawing  given;  Toronto  begins  its  special- 
ization in  the  first  year.  Thus,  with  the  exception  of 
Toronto,  our  Canadian  colleges  depart  from  the  American 
average  in  the  direction  of  a  greater  standardization. 

The  two  year  uniform  course  is  also  adopted  in  the 
States  by  the  University  of  Cincinnati,  but  the  University 
of  Iowa  State  has  made  the  greatest  advance  in  this  line, 
as  for  three  and  a  half  years  the  students  of  all  branches 
work  together.  It  may  be  interesting  to  see  what  the 
Iowa  faculty  consider  the  essentials  of  engineering,  for 
that  is  what  such  a  programme  really  amounts  to.  In  the 
first  year  is  given  instruction  in  English,  mathematics, 
general  drawing,  surveying  and  general  shopwork;  in  the 
second  year  in  calculus,  general  physics,  mineralogy  and 
geology,  descriptive  geometry  and  machine  drawing; 
in  the  third  year  in  mechanics,  hydraulics,  materials  of 
engineering,  stresses  in  framed  structures,  accounting  or 
economics,  elementary  electrical  engineering  and  an 
introductory  course  in  power  plant  engineering.  Common 
to  the  fourth  year  in  all  branches  are  English,  economics 
or  accounting,  contracts  and  business  law  and  metallurgy. 


It  is  interesting  to  remark  that  in  every  American 
college  of  which  the  writer  has  any  information,  at  least 
two  years  military  training  in  an  officers  training  corps  is 
given,  and  that  in  many  this  is  continued  throughout 
the  whole  course.  At  Iowa  the  first  two  years  are  in 
such  a  corps  and  the  last  two  are  devoted  to  physical 
training. 

Present  Extent  of  Standardization 

Iowa  State  furnishes  an  example  of  the  most  extreme 
type  of  standardization  found  anywhere  in  America. 
Some  of  the  other  colleges,  however,  have  attacked  the 
problem  along  a  different  line  and  have  in  a  way,  departed 
from  precedent  even  further  than  Iowa.  At  Yale  there  is 
only  one  freshman  class  to  which  all  first  year  men  belong. 
Consequently  the  student  at  Yale  is  not  called  upon  to 
decide  whether  he  wishes  to  be  an  engineer  or  not  until 
after  he  has  been  one  year  in  attendance,  and  has  received 
a  year  of  general  training  including,  English,  European 
history,  chemistry,  mathematics,  physics  and  drawing. 
If  he  elects  to  enter  engineering  he  takes  surveying  in  the 
summer  camp  following  his  first  year.  In  this  way  Yale 
makes  compulsory  the  equivalent  of  one  year  in  the  college 
of  arts  for  all  its  students. 

Pittsburgh  has  recently  gone  one  step  further  in 
this  direction,  as  the  first  two  years  of  its  engineering 
course  are  given  in  the  college  of  arts,  suitable  options 
being  provided  for  the  engineer.  Both  these  institutions, 
though,  graduate  their  men  at  the  end  of  four  years. 
Coming  a  step  further  along  the  same  road,  we  find  at 
Dartmouth,  the  Thayer  School  of  Civil  Engineering, 
which  has  required,  since  its  founding  in  1871,  three  years 
of  liberal  arts,  including  English,  mathematics,  modern 
languages,  physics,  chemistry,  political  economy,  sociolo- 
gy, history,  and  some  options.  To  the  student  completing 
this  course,  with  suitable  options,  and  one  year  in  engin- 
eering, is  given  the  degree  of  B.S.,  followed  by  the  degree 
of  C.E.,  on  the  completion  of  another  year  in  engineering. 

The  college  of  engineering  at  Northwestern  Univer- 
sity also  has  always  followed  the  same  policy,  of  a  five 
year  course,  three  years  of  which  are  in  the  college  of 
liberal  arts,  and  two  years  in  the  college  of  engineering. 
At  the  end  of  the  fourth  year  a  B.S.,  is  given  and  a  pro- 
fessional degree  at  the  end  of  the  fifth  year.  Moreover 
of  the  seventy-two  week-hours  of  the  fourth  and  fifth 
years,  eight  must  be  chosen  from  the  work  of  the  college 
of  liberal  arts.  At  Cornell  such  a  regulation  is  not  as 
yet  compulsory,  but  students  are  so  strongly  advised  to 
take  three  years  in  arts  before  entering  engineering,  that 
it  would  seem  to  be  a  future  possibility.  For  students 
following  such  a  plan  an  A.B.,  is  awarded  at  the  completion 
of  the  first  year  in  engineering  and  a  professional  degree 
at  the  end  of  the  third. 

Columbia,  however,  is  the  red  radical  in  the  education- 
al field,  as  it  has  departed  widely  from  tradition  in  two 
ways.  In  the  first  place,  in  lieu  of  the  regular  college 
entrance  examination,  a  student  from  an  approved  high 
school,  furnishing  a  certificate  from  the  principal  of  such 
school,  certifying  to  the  satisfactory  completion  of  the 
prescribed  work,  and  having  satisfied  the  college  author- 
ities of  his  personal  fitness,  may  submit  to  a  set  of  psy- 
chological or  intelligence  tests,  and  if  satisfactorily  graded 
by  such  tests,  may  enter  without  the  formality  of  an 
examination.  The  examination  is  still  given  for  those  who 
prefer  it.     But  Columbia's  chief  interest   in  the  engineer 

lies  in  its  method  of  handling  engineering  education, 

Since  1914  it  has  demanded  for  entrance  into  the  pro- 
fessional engineering  school,  three  full  years  of  arts, 
including  chemistry,  qualitative  analysis,  English,  history, 
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economics,  mathematics,  two  modern  languages,  physics, 
mechanics,  drawing  and  descriptive  geometry.  At  the 
end  of  the  first  year  in  engineering  an  A.B.,  is  awarded 
and  a  professional  degree  at  the  end  of  the  third. 

Origin  of  the  Four-year  Course 

The  standard  course  to-day,  nevertheless,  remains 
a  four  year  course,  although  these  wide  variations  are 
interesting  as  showing  the  trend  of  the  times.  They  be- 
come still  more  interesting  when  we  begin  to  look  for  the 
origin  of  the  four  year  period.  About  seventy  years  ago 
Rensselaer  Polytechnic  Institute,  at  Troy,  N.Y.,  was  re- 
organizing its  curriculum  and  its  director,  a  man  many 
years  ahead  of  his  time,  considered  that  an  engineer 
should  be  first  of  all  an  able  and  well  educated  citizen 
and  secondarily  an  engineer.  With  this  idea  in  mind  he 
adopted,  as  the  standard  of  entrance  to  the  engineering 
school,  a  college  course,  on  which  was  superimposed  three 
years  of  pure  engineering  training.  This  system  naturally 
proved  a  failure,  owing  to  the  limited  college  facilities  of 
that  period,  and  he  was  forced  to  abandon  it,  but 
Columbia's  standards  to-day  are  his  vindication. 

To  provide  a  suitable  training  for  the  man  unable 
to  attend  college  for  the  required  three  years,  he  estab- 
lished in  connection  with  his  engineering  school  a  pre- 
engineering  course  of  one  year.  This,  with  the  three 
years  spent  in  engineering  proper,  formed  the  original 
four  year  course.  Even  this  course  was  at  that  time  more 
than  was  demanded  by  the  other  professions,  both  in  pre- 
paration and  subsequent  training,  but  in  the  years  fol- 
lowing they  have  increased  both,  while  engineering,  in 
spite  of  the  many  changes  and  developments  of  the  last 
half  century  has  retained  in  essence  the  time  and  much 
of  the  work  of  this  early  course.  That  this  course  is  far 
from  acceptable  to  the  greater  number  of  the  members 
of  the  profession  at  the  present  time  must  have  long  ago 
become  evident  to  even  the  most  casual  reader  of  our  tech- 
nical press,  or  to  the  most  indifferent  member  of  our  nation- 
al engineering  organizations,  all  of  whom  have  appointed 
committees  to  investigate  the  situation,  and  to  report 
remedies  for  its  too  highly  specialized  and  technical 
condition,  which  state  seems  to  be  the  chief  defect  found. 

Improvement  of  Present  System  Necessary 

The  teachers  of  engineering,  themselves,  are  aware 
of  defects  in  the  present  system  and  have  been  trying  to 
improve  it  for  several  years.  They  have  invited  criti- 
cisms from  all  sides,  from  such  engineering  organizations 
as  the  American  Society  of  Civil  Engineers,  The  American 
Society  of  Mechanical  Engineers,  etc.,  from  employers  of 
engineers  and  from  prominent  members  of  the  profession. 
Some  of  the  arrangements  have  been  startlingly  violent, 
that  given  by  W.  H.  Burr  before  the  Society  for  the  Pro- 
motion of  Engineering  Education,  at  Yale,  in  the  summer 
of  1921,  being  perhaps  the  most  severe,  and  also  the  best 
known,  owing  to  the  wide  publicity  given  it. 


Although  we  may  not  be  in  sympathy  with  all  the 
criticisms  made  by  Mr.  Burr  yet  we  must  admit  there  is 
much  food  for  thought  in  his  remarks.  He  draws  atten- 
tion to  the  fact  that  heretofore  enginers  have  not  been 
accorded  that  professional  status,  they  apparently  so 
ardently  desire,  and  which  they  are  now  attempting  to 
obtain  by  legislation,  advertising,  etc.  He  argues  that 
these  attempts  must  surely  fail,  as  the  fault  lies,  not  with 
the  general  public,  but  with  the  engineers  themselves; 
that  engineers,  owing  to  the  highly  specialized  training 
they  receive,  have  become  merely  high  class  mechanics; 
that  they  differ  from  members  of  the  other  professions  in 
the  fact  that  they  receive  no  training  at  all  designed  to  fit 
them  for  contact  with  their  fellow  men,  or  to  give  them  that 
proper  perspective  on  world  and  community  conditions, 
which  a  man  enjoying  the  confidence  and  esteem  of  his 
neighbours,  as  a  leader,  must  have. 

Mr.  Burr  presents  a  very  strong  plea  for  the  introduc- 
tion of  an  arts  course,  previous  to  engineering,  or  for,  at 
least,  a  modified  course  which  shall  be  less  specifically 
technical  and  more  fundamental.  F.  C.  Pratt,  vice- 
president  of  the  General  Electric  Company,  makes  a 
somewhat  similar  criticism,  though  in  a  calmer  manner. 
He  also  contends  that  our  system  is  too  highly  specialized 
and  that  owing  to  the  large  numbers  taught  the  more 
brilliant  men  are  held  back  by  the  average  of  the  class. 
This  latter  criticism,  I  believe,  is  well  founded.  Mr.  Pratt, 
however,  concludes  his  discussion  of  the  situation  with 
the  statement  that,  in  his  estimation,  the  engineers  of 
to-day  are  as  well  prepared  as  at  any  time  in  the  past. 

The  eminent  English  physicist  and  engineer,  Sir  J.  J. 
Thompson,  speaking  of  the  successful  engineer,  says,  "A 
large  part  of  the  success  of  the  engineer  depends  on  his 
power  of  improving  and  influencing  the  men  with  whom 
he  is  brought  in  contact.  The  education  of  the  engineer 
ought  then  to  be  framed  so  as  to  develop  those  qualities 
which  makes  him,  in  the  highest  sense  of  the  word,  a 
man  of  the  world,  a  man  of  wide  sympathies  and  interests". 

J.  H.  Dunlap,  secretary  of  the  American  Society  of 
Civil  Engineers,  and  lately  professor  of  sanitary  engineer- 
ing at  Iowa  State  University,  in  an  able  article  entitled, 
"Preparing  the  Engineer  for  the  New  Era,"  calls  attention 
to  the  extent  to  which  the  modern  world  has  become 
dependent  on  the  engineer  for  its  ordinary  and  most 
commonplace  requirements,  and  the  place  he  is  beginning 
to  occupy,  both  in  public  affairs  and  as  an  executive  in 
corporation  management.  In  commenting  on  the  prepar- 
ation given  to-day  and  its  suitability  for  the  field  opening 
up,  he  draws  comparisons  with  the  requirements  of  the 
other  professions  and  engineering,  both  twenty-five  years 
ago  and  now.  At  the  earlier  date  engineering  required  a 
higher  standard  of  admission  and  a  longer  course,  on  the 
whole.  To-day  the  condition  is  reversed  and  where  two 
generations  ago  engineering  led  and  medicine  was  at  the 
bottom  of  the  list,  to-day  we  find  just  the  opposite  condi- 
tion prevailing. 

(This  paper  will  be  continued  in  the  August  issue  of 
The  Engineering  Journal.) 
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Transportation  Routes  in  Canada 

Their  Relation  to  Enduring  Production 

Frederick  William  Cowie,  B.A.Sc,  M.E.I.C. 
Consulting  Engineer,  Harbour  Commissioners  of  Montreal. 
Paper  read  before  the  Montreal  Branch,  The  Engineering  Institute  of  Canada,  April  19th,  1923. 


At  the  annual  meeting  of  The  Engineering  Institute 
of  Canada,  held  in  Montreal,  January  1923,  the  committee 
on  By-Laws  proposed  an  amplification  to  the  clause 
under  the  heading  "Objects  of  The  Institute",  and  as 
adopted,  this  clause  now  reads:  —  "to  encourage  original 
research,  and  the  study,  development  and  conservation 
of  the  resources  of  the  Dominion." 

There  are  few  subjects,  at  the  present  time,  of  more 
acute  public  interest,  and  none  more  vital  in  connection 
with  enduring  production  in  Canada,  than  transportation 
routes,  and  the  urgent  demand  for  a  reduction  in  the  price 
of  transportation.  Tax  payers  look  with  distrust  at  any 
suggestion  of  a  new  transportation  route.  On  the  other 
hand  ugly  facts  regarding  production  stare  us  in  the  face. 

Agricultural  production,  in  Western  Canada,  which 
otherwise  offers  such  limitless  exportable  resources,  is 
reported  to  be  in  danger  of  enduring,  on  account  of 
profitless  returns,  as  compared  with  competing  countries 
where  transportation  to  markets,  pays  a  lower  price. 

"The  merchant  whose  desk  overlooks  the  great 
harbour,  and  whose  visitors  smack  of  the  sea,  is  no  more 
concerned  with  international  trade,  than  the  farmer  a 
thousand  miles  from  the  seaboard." — Whepley. — "The 
Trade  of  the  World." 

This  paper  has  been  prepared,  with  a  view  to  promot- 
ing a  practical  study  of  a  most  important  phase  in  the 
development  of  Canadian  resources,  viz.,  successful 
production. 

In  such  a  country  of  immense  distances,  with  such 
valuable  natural  resources,  and  with  success  plainly 
visioned  and  almost  established,  what  is  the  most  vital 
present  necessity  ?  The  answer  to  this  question  has  been 
given,  by  Canada's  greatest  men,  and  it  is:  "immigration". 

Well,  what  has  Canada  to  offer  to  the  would  be 
emigrant?  Without  hesitation  the  following  twelve 
reasons  may  be  given  as  to  what  Canada  offers: — 

1.  A  healthy,  if  a  hardy,  climate. 

2.  An  admirable  Constitution. 

3.  Excellent  educational  facilities. 

4.  Religious  freedom. 

5.  Splendid  sport. 

6.  Comparatively  low  taxation. 

7.  Undeveloped  natural  resources,  almost  without 

limit. 

8.  A  splendid  future  for  children. 

9.  Western   spirit,  where   a   man   feels   like   doing 

things. 

10.  An  agricultural  country  where,  with  four  times 

the  present  population,  1.000,000,000  bushels 
of  the  finest  wheal  in  the  world,  may  be 
produced  for  export. 

11.  A  rural  district  where  no  one  goes  hungry. 

12.  A  country  where  many  a   poor  immigrant  has 

in  a  few  years  become  rich. 


How  does  Canada's  offer  compare  with  that  of  the 
middle  and  western  United  States?  Does  it  better  the 
offer  of  Australia  and  New  Zealand?  Does  it  out-bid 
South  Africa  ?  Is  it  more  attractive  than  the  Argentine  ? 
Finally,  is  it  more  certain  than  the  plains  of  central 
Europe  ? 

Some  of  these  wheat  growing  countries  offer  a  better 
transportation  price  on  products,  from  the  point  of 
production  to  the  best  market.  In  other  respects,  the 
offer  of  Canada,  is  probably  the  most  attractive.  Is 
Canada  taking,  or  promising  any  steps  to  equalize  the 
price  of  transportation  with  such  competitors  as  the 
United  States,  Europe,  India,  and  the  Argentine  ?  Cons- 
tructive discussion  of  this  subject  is  desired. 

How  can  the  producer  in  the  West,  be  assured  of 
the  sympathy  and  the  generous  unprejudiced  co-opera- 
tion of  the  dominant  forces  of  the  East  better  than  by 
giving  him,  what  he  most  needs,  competitive  transporta- 
tion rates,  to  result  in  Enduring  Production? 

Production  in  Canada 

While  it  may  be  stated,  almost  without  proof,  that 
central  and  western  Canada  offers  an  area  for  production, 
almost  illimitable,  at  the  same  time  it  must  be  admitted 
that  it  is  an  area  of  immense  distances  to  markets.  The 
three  western  provinces,  Manitoba,  Saskatchewan  and 
Alberta,  have  a  total  land  area  of  466,000,000  acres; 
land  suitable  for  agriculture  180,000,000  acres,  and  land 
under  cultivation  30,000,000  acres. 

With  one-sixth  agriculturally  developed  at  present, 
what  are  the  results,  and  what  the  progress?  "In  1898, 
the  population  of  these  three  provinces  was  approximately 
400,000;  in  1922  approximately  2,000,000.  In  1898,  the 
production  of  wheat  was  32,000,000  bushels;  in  1922, 
375,000,000.  In  other  words,  while  the  population 
increased  five  times,  the  wheat  production  increased 
over  eleven  times.  In  1898,  the  total  field  crops  amounted 
to  62,000,000  bushels;  in  1922,  800,000,000  bushels, 
increased  over  thirteen  times.  What,  if  the  other  five- 
sixths  is  successfully  settled  and  profitably  developed 
agriculturally?  What,  when  mixed  farming  is  more 
universal  ?     But  what  as  to  distances  ? 

By  rail,  the  distances  between  the  centres  of 
production  and  projected  or  existing  ocean  ports,  is 
approximately:  —  Canada,  to  Port  Nelson,  on  Hudson's 
Bay,  700  miles;  to  Vancouver,  on  the  Pacific,  800  miles; 
to  Montreal  on  the  St.  Lawrence,  1,700  miles. 

What  of  Canada's  competitors? 

Australia,  approximately  100  mil* 

Southern  Russia,  approximately  100  miles; 

Northern  Russia  and  Poland,  approximately  400  miles; 

India,  approximately  500  mile 

South  Africa,  approximately  500  miles. 
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From  the  ocean  ports  to  United  Kingdom  ports,  the 
actual  distances  are  approximately  as  follows:— 

Canada,  from  Montreal 2,763  miles 

"    Port  Nelson 2,926     " 

"    Vancouver 8,639     u 

Australia,  from  Freemantle 9,506 

Southern  Russia,  from  Odessa 3,426 

Northern  Russia  and  Poland,  Danzig .  . .      867 

India,  from  Karachi 6,043 

South  Africa,  from  Durban 7,000    " 

During  the  war,  and  high  prices,  and  since,  with 
production  in  many  areas  at  a  stand  still,  the  Canadian 
farmer  could  meet  the  high  price  of  transportation.  What 
of  the  future? 

Points-of-View 

There  are  many  points-of-view,  in  connection  with 
transportation  and  transportation  routes,  in  Canada.  Can 
a  citizen  be  loyal  to  his  own  city  and  be  equally  loyal  to 
his  country?  What  may  be  the  attitude  of  a  legislator 
in  connection  with  legislation  in  the  general  interest  of 
the  country,  rather  than  in  favour  of  his  own  constituency  ? 

Can  it  be  remembered,  that  Confederation  in  Canada 
was  bought  at  a  price,  and  forgotten,  that  railways 
comprised  in  that  price  can  not,  and  were  not  expected 
to  pay  ? 

Here  are  some  of  the  points-of-view: 

Professor  Rowland  Biffen,  professor  of  Agricultural 
Botany,  Cambridge  University:  —  "Canada  may  increase 
its  wheat  growing  area,  but  the  average  return  per  acre 
was  only  £  4  10s.,  and  the  Canadian  grower  was  dissatisfied 
with  this.  One  could  not  help  wondering  how  the  men 
who  had  taken  160-acre  holdings  were  going  to  live  on 
the  small  returns  they  had  from  their  production  of  wheat." 

Hon.  Robert  Rogers,  in  the  Montreal  Gazette:  — 
"Why  should  farmers  be  expected  to  continue  to  produce 
and  sell  their  wheat,  as  they  are  obliged  to  do  this  year, 
for  less  than  it  has  cost  them  to  produce  it?  Who  can 
deny  that  *  *  *  with  the  abnormal  increases  in  the  cost 
of  rail  transportation,  have  placed  the  farmer  between 
the  upper  and  the  nether  millstones." 

The  Montreal  Daily  Star,  editorial :  — "Why  do 
farmers  leave  the  west  ?  The  challenge  of  the  west  has 
got  to  be  met.  The  immediate  solvency  of  this  country 
can  only  be  preserved  by  ensuring  the  agricultural 
prosperity  of  the  west.  We  must  make  farming  — 
grain-growing  —  pay  in  the  west ;  and  we  must  do  it  soon." 

The  Gazette,  Montreal,  editorial:  —  "Who  believes 
that  the  future  of  the  Canadian  west  will  be  less  happy 
or  less  wonderful  than  the  optimists  have  predicted. 
It  was  only  forty  years  ago  that  the  first  transcontinental 
railway,  which  the  pessimists  declared  could  not  earn 
axle  grease  for  its  engines,  was  completed." 

The  Gazette,  Montreal,  "Romance  of  Trade":  — 
"Canada's  'Big  Six'  in  the  production  field  are  field  crops, 
live  stock,  paper  and  pulp,  lumber,  mines  and  dairy,  in 
the  order  named.  Canada  moved  from  eighth  place  in 
export  trade  in  1913  to  fourth  place  in  1922,  being  now 
exceeded  only  by  the  United  States,  Great  Britain  and 
France." 

The  Gazette,  Montreal,  editorial:  —  "The  greatest 
wheat  crop  in  the  history  of  the  Dominion  was  produced 
last  year.  The  wealth  of  Canada  has  been  increased  by 
this  abundant  harvest  and  a  stimulus  has  been  given  to 
the  revival  of  business. 

With  all  this,  the  producers  in  the  western  provinces 
are    still    dissatisfied.    They    are    still    reiterating    the 


complaint  that  they  are  being  unfairly  treated,  that 
they  are  compelled  to  buy  in  a  dear  market  and  sell  in 
a  cheap  one.  So  far  as  the  east  is  concerned,  there  is  no 
disposition  to  accord  to  the  producers  of  the  west  anything 
less  than  fair  treatment.  The  interests  of  the  west  are 
the  interests  of  the  Dominion." 

James  A.  Richardson,  in  The  Gazette:-  "If  wheat 
is  to  be  exported,  Canada  must  produce  against  the 
world." 

The  Gazette,  "Banks  and  Banking":-  "The  case  of 
the  farmers."  "The  fact  is  indisputable  that  the  farmers 
of  Canada,  as  well  as  of  the  United  States,  have  fared 
hardly  during  the  last  two  or  three  years. 

"Many  farmers  in  the  western  provinces  have  made 
no  money  during  the  last  two  years,  even  from  the 
bountiful  crop  of  1922.  It  has  cost  them  in  many  cases 
more  money  to  grow  a  bushel  of  wheat,  than  the  price 
received  for  the  product." 

Sir  Henry  Thornton,  President,  Canadian  National 
Railways:  —  "Our  policy  will  be  to  do  the  maximum 
amount  of  good  for  the  maximum  number  of  people.  We 
must  have  more  population.  The  whole  question  of  the 
farmers  of  Alberta  and  Saskatchewan  marketing  their 
grain  by  way  of  the  western  route  or  any  other  route 
hinges  on  one  thing,  and  that  is  the  ability  of  the  railways 
to  give  the  farmers  a  freight  rate  on  their  grain  that  will 
allow  them  to  compete  successfully  with  the  other  grain- 
producing  countries  of  the  world." 

The  Interstate  Commerce  Commission,  U.S.A. :  — 
"Distance  is  important  only  in  so  far  as  it  affects  the 
measure  of  the  cost  of  transportation.  It  is  quite  con- 
ceivable that  the  actual  cost  of  transportation  over  the 
longer  haul  might  be  less  than  over  the  shorter." 

W.  C.  McKinnell,  Member  for  Rockwood:  — 
"Advocates  the  completion  of  the  Hudson  Bay  Railway 
to  relieve  the  farmers  of  western  Canada  in  the  matter 
of  freight  rates,  and  to  provide  faster  shipment  of  grain 
to  Europe." 

The  Winnipeg  Free  Press  on  the  Hudson  Bay  Rail- 
way: —  "There  should  be  no  further  occasion  for  parlia- 
ment to  discuss  the  question  of  completing  the  route  or 
not.  That  is  settled  now  for  good,  and  the  west  will 
expect  the  government  not  to  make  merely  a  meagre 
appropriation  as  a  confirmation  of  its  policy  but  to  make 
as  substantial  an  appropriation  as  possible  in  view  of  the 
vital  importance  of  transportation  to  the  prosperity  of 
western  agriculture." 

The  Gazette,  Montreal,  editorial: — "Westerners  would 
have  the  rest  of  Canada,  believe  that  the  people  of  the 
prairie  provinces  are  unanimous  in  the  demand  for  the 
completion  of  the  Hudson  Bay  Railway.  **  Still  there 
are  some  men  in  the  west  who  have  not  been  misled 
by  the  propaganda  in  favour  of  this  absurd  undertaking." 

W.  J.  Strain,  of  Pleasantdale,  Sask.,  ridicules  the 
project.  The  money  necessary  to  complete  the  Hudson 
Bay  Railway  could  be,  he  thinks,  much  better  employed 
in  improving  the  existing  grain  outlets,  both  east  and 
west,  than  in  adding  to  the  twenty-one  millions  already 
lost  in  "this  foolish  enterprise". 

J.  L.  Thomas,  C.E.,  in  the  Montreal  Star:  —  "Yes, 
the  railway  will  be  built  for  a  certainty,  because  the  west 
no  longer  intends  that  this  important  outlet  to  Europe 
shall  be  throttled  by  the  interests  of  the  east." 

Prof.  B.  K.  Sandwell,  Montreal:  —  "Condemned  the 
proposed  completion  of  the  Hudson  Bay  Railway  as 
highly  impracticable.     In  addition  to  the  many  other 
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difficulties  in  the  way  of  such  a  route,  vessels  plying  up 
and  down  the  Bay  would  have  to  be  made  of  exceptionally 
powerful  construction  to  resist  the  ice  and  could  not  be 
employed  profitably  in  any  other  service  during  the 
other  ten  months  of  the  year.  Further  than  this,  the 
route  would  only  be  actually  open  during  five  weeks  of 
each  year." 

Mr.  W.  A.  Bowden,  Chief  Engineer,  Department  of 
Railways  and  Canals:  —  "The  problem,  (the  Hudson  Bay 
Railway),  is  more  complex  than  any  other  I  have  had 
to  deal  with.  *  *  The  distance  from  the  grain  centres 
to  Port  Nelson  was  the  same  as  the  distance  from  Win- 
nipeg to  Fort  William.  The  distance  from  Port  Nelson 
to  Liverpool  was  the  same  as  from  Montreal  to  Liverpool. 
Accordingly  there  was  a  saving  by  the  Hudson  Bay  route 
equal  to  that  from  the  head  of  the  lakes  to  Montreal. 
The  cost  of  haulage  over  this  distance  is  from  5  cents  to 
12  cents  a  bushel." 

The  Gazette,  Montreal,  editorial:  —  "If  and  when  the 
western  provinces,  through  immigration,  can  be  made  to 
produce  to  their  capacity,  there  will  be  wheat  enough  for 
both  eastern  and  western  routes,  and  for  ports  in  the 
west  as  well  as  in  the  east.  The  east  is  not  disposed  to 
take  a  sectional  view  of  the  proposed  Vancouver  develop- 
ment, but  will  be  content  to  judge  it  upon  its  merits 
from  a  national  point  of  view.  This,  at  least,  can  be 
said  of  it  now,  that  it  contrasts  favourably  with  the 
proposal  to  throw  good  money  after  bad  in  completing 
the  Hudson  Bay  Railway.  The  Vancouver  project  is 
based  upon  known  geographical  data  and  upon  economic 
conditions  which  can  be  determined  with  measurable 
certainty,  whereas  the  Hudson  Bay  folly  does  not  offer 
even  a  gambler's  chance  of  success." 

The  Gazette,  Montreal,  editorial:  —  "A  spirited  cam- 
paign is  in  progress  in  Alberta  and  British  Columbia 
looking  to  the  development  of  the  western  grain  route, 
that  is  to  say,  the  route  via  Vancouver  and  the  Panama 
Canal.  According  to  a  Vancouver  estimate,  the  cost  of 
shipping  wheat  from  Alberta  to  Liverpool  by  way  of 
Vancouver  is  ten  cents  per  bushel  cheaper  than  if  the 
same  grain  were  shipped  over  the  eastern  route.  The 
accuracy  of  this  estimate  is  disputed;  an  actual  test  is 
said  to  have  shown  a  difference  of  five  cents,  but  those 
who  are  advocating  the  Vancouver  route  prefer  to  put 
forward  the  more  general  claim  that  a  substantial  saving 
can  be  effected. 

These  are  conditions  which  require  some  investigation 
and  consideration.  If  sacrifices  are  to  be  made  by  the 
Dominion  as  a  whole  for  the  immediate  advantage  of  the 
people,  of  Alberta  and  British  Columbia,  it  will  be  necessary 
to  show,  first  of  all,  that  the  ultimate  gain  will  be  com- 
mensurate with  the  cost  and  will  be  shared  by  those 
upon  whom  that  cost  must  fall." 

Henry  Timmis,  in  The  Gazette:  —  "  *  *  the  'all 
Canadian'  super-patriots  who  are  obstructing  the  inter- 
national development  of  the  international  section  of  the 
St.  Lawrence  river,  which  would  enable  Canada  to  control 
her  own  traffic,  as  well  as  the  traffic  from  the  mid-west 
States,  with  a  population  as  great  as  the  British  Isli 

The  late  Thomas  Munro,  Past-President:  —  "We 
have  to  consider  what  the  prospects  are  for  an  increased 
trade  to  the  port  of  Montreal,  when  the  canals,  (still 
incomplete  in  1896),  shall  have  been  finished  through  to 
a  draught  of  14  feet.  The  unparalleled  reduction  in 
freight  rates  on  the  upper  lake  bears  directly  upon  this 
point.  Grain  is  now,  (1896),  carried  from  Chicago  to 
Buffalo,    (870  miles),   at  about  half  I  he  cost  of   1886. 


A  Projection  showing  Wheat  Routes  from  Production 
to  Markets,  1923 

In  1886,  the  season's  average  on  wheat  between  these 
points  was  3.6  cents;  in  1894,  it  was  1.2  cents;  in  1895 
the  average  was  1.9  cents;  but  in  July  last  it  was  carried 
for  1  cent.  The  highest  Erie  Canal  rate  on  wheat, 
Buffalo  to  New  York,  (1894  and  1895),  was  3  cents,  the 
lowest  V/s  cents,  and  the  average  2%  cents. 

"Taking  the  average  lake  rate  in  the  near  future  on 
wheat  at  \}A  cents,  and  the  Erie  improved  at  2  cents, 
it  is  quite  clear  that  4  cents  at  the  outside  will  soon 
carry  60  lbs.  of  grain  from  Chicago  to  New  York,  a 
distance  of  1,368  miles,— and  pay  a  fair  profit  at  that." 

What  are  the  facts  of  1922  in  view  of  the  above 
predicted  4  cents  rate?  H.  J.  Symington,  K.C.,  in 
The  Gazette,  —  "Rates  Contrasted":  —  "He  quoted  rates 
before  the  war  and  contrasted  these  with  the  rates 
in  1922;  Fort  William  to  Georgian  Bay,  1.46  cents  in 
1914,  as  high  as  11  cents  in  1922;  Fort  William 
to  Montreal,  4.54  cents  in  1914  as  high  as  22  cents  in 
1922."  Evidence  given  before  the  Royal  Commission 
investigating  lake  grain  transportation,  was  to  the  effect 
that  in  May  1922  rates  were  made  at  a  "conference", 
as  follows: — 

Head  of  the  lakes  to  Georgian  Bay  ports 21  •  cents 

Head  of  the  lakes  to  Port  Colborne 3 

Head  of  the  lakes  to  Montreal 9%     " 

At  a  "meeting"  in  July  the  rates  to  Georgian  Bay 
were  increased  to  3  cents,  and  the  other  rates  increased, 
approximately,  three-quarters  of  a  rent  a  bushel,  i.e.  to 
Montreal  10^  cents. 

From  a  careful  study  of  these  points-of-view,  whal 
conclusions  must  be  reached? 

Providence  has  been  very  liberal  towards  production 
in  western  Canada,  and  it  i^  assured,  if  it  can  in-  made 
to  yield sufficienl  returns.    Transportation  istheoneand 

only  serious  problem. 
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The  splendid  system  of  water-ways  may  be  made  to 
offset  the  great  distances.  As  exportable  natural  products 
is  the  hope  of  the  west,  so  exportable  industrial  products 
is  the  hope  of  the  east. 

Navigation  improvements  and  the  development  of 
hydro-electric  power,  may  come  hand  in  hand.  The 
latter  may  pay  for  the  former. 

The  west  is  fundamentally  sound,  and  the  east  is 
sympathetic. 

It  has  been  the  policy,  in  Canada,  and  thank  God, 
it  is  so  to-day,  that  the  impossible  must  be  tried,  and 
what  is  possible  achieved,  to  enable  Canadians  to  compete 
for  their  own  transportation.  The  river  St.  Lawrence 
ship  channel,  to  Montreal,  was  termed  impossible;  it  has 
been  achieved.  A  transcontinental  railway  in  Canada, 
was  considered  a  dream :  there  are  now  two.  The  North- 
West  was  a  prairie;  it  is  now  an  agricultural  paradise. 

It  will  pay  Canada  to  pay  the  price  to  make  this 
agriculture  endure.  But  Heaven  forbid,  hurried  un- 
investigated, undemonstrated  projects. 

The  West  must  be  assured,  however,  so  that  they 
may  face  the  day  when  disorganized  Europe  is  again  a 
competitor.  There  is  distinct  hope  in  the  splendid 
editorials  in  the  eastern  dailies. 

It  is  believed  that  the  influence  of  the  new  President 
of  the  Canadian  National  Railways  will  result  in  un- 
prejudiced action. 

In  the  matter  of  routes  there  are  absolute  differences 
of  honest  opinions. 

Nothing  short  of  a  most  thorough  investigation  will 
settle  these  questions  with  the  desired  finality. 

Unit  Transportation  Prices 

As  the  bushel  of  wheat  is  the  established  unit  of 
production  under  consideration,  the  ton-mile  is  herein 
discarded  in  favour  of  a  more  comprehensible  unit,  viz., 
the  number  of  miles  a  bushel  of  wheat  may  be  transported 
for  one  cent. 

According  to  Sanford  Evans,  the  average  ocean 
freight  rate,  for  five  years,  1909-13,  from  New  York  or 
Montreal  to  United  Kingdom  ports,  was  4.83  cents  per 
bushel;  or  over  600  miles  for  a  bushel  of  wheat  for  one 
cent.  According  to  Thomas  Munro,  the  season's  average 
on  wheat  from  Chicago  to  Buffalo,  all  lake,  870  miles, 
in  1894,  was  1.2  cents,  or  over  700  miles  per  bushel  for 
one  cent.  The  average  rate  from  Buffalo  to  New  York, 
498  miles,  via  the  Erie  canal,  in  the  same  year,  was 
2%  cents,  or  over  200  miles  per  bushel  for  one  cent. 

When  the  farmer  was  invited  to  develop  the  Canadian 
northwest,  he  went  in  and  settled  on  the  land,  on  a  basis 


of  unit  freight  rates  as  follows:  -All  lakes,  700  miles  per 
bushel  of  wheat  for  one  cent;  Canal  rate,  200  miles  per 
bushel  of  wheat  for  one  cent;  Ocean  rate,  600  miles  per 
bushel  of  wheat  for  one  cent;  Railway  freights,  66  miles 
per  bushel  of  wheat  for  one  cent;  as  compared  with 
figures  for  1922  as  follows: — 

Canadian  railroad  freights,  factual):  ....      , 

Miles  for 

one  cent 

Winnipeg  to  head  of  lakes,  415  miles  for  8.4  cents        50 

Medicine  Hat  to  head  of  lakes,  1075  miles  for 

14.4  cents 70 

Georgian  Bay  to  Montreal,  375  miles  for  8.6  cents        44 
Calgary  to  Vancouver  ("Mountain),  635  miles  for 

15.0  cents 42 

All  lakes  freights: — 

Head  of  the  lakes  to  Georgian  Bay,  540  miles  for 

2V2  cents 216 

Head  of  the  lakes  to  Port  Colborne,  850  miles 

for  3  cents 282 

Head  of  the  lakes  to  Montreal,  1216  miles  for 

9%  cents 125 

Port  Colborne  to  Montreal,  366  miles  for  6%  cents       55 

Rail  rates,  increased  about  V/z  times. 
All  lakes,  increased  about    3  times. 
Canal  rates,  increased  about  4  times. 
Ocean  freights,  increased  about  1  %  times. 

Assuming,  therefore,  that  railroad  freight  rates  are 

the    same,    in   competing    grain-growing    countries,    for 

comparison,  the  estimating  unit  prices  are  taken  as  follows: 

a  bushel  of  wheat  being  the  unit  basis: —  ,,.,     , 

Miles  for 

one  cent 

1.  Rail  freights,  long  hauls 70 

short  hauls 50 

mountain  hauls 40 

2.  All  lakes,  10,000  ton  vessels 250 

3.  Canals,  2,200  ton  vessels 55 

4.  Ocean  freights,  Atlantic 350 

long  distances 400 

Transportation  Costs,  from  Centres  of  Production 
to  United  Kingdom  Markets. 

(1)       Northern  Russia  and  Poland,  (estimated): 

Rail  to  Danzig,  400  miles 8         cents 

Extra  for  port 1 

Vessel  to  Hull,  867  miles  (250  mile  rate)  4 
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(2)  Southern  Russia,  Black  Sea,  (estimated): 

Rail  to  Odessa,  400  miles 8       cents 

Extra  for  port 1 

Ocean  Vessel,  to  Liverpool,  3,426  miles  10 

19 

(3)  Argentine,  (estimated): 

Rail  to  Buenos  Aires,  400  miles 8       cents 

Ocean  to  Liverpool,  400  mile  rate,  6,435 
miles 16 

24 
<4)       Canada,  (projected),  via  Hudson's  Bay  (estimated) : 
Rail,  Saskatoon  to  Hudson's  Bay,  750 

miles 12       cents 

Hudson's  Bay  port  to  Liverpool,  3,000 

miles 9  " 

Add  25%  to  ocean  rate,  2 M  cents 2\i 

Add  for  extra  port  costs,  %  cents % 

24 
<5)       United  States,  (actual) : 

Kansas  City  to  St.  Louis,  rail,  400  miles    8.0    cents 
St.  Louis  to  New  Orleans,  Warrior  Fleet    6.0 
New  Orleans  to  Liverpool,  4,561  miles.   12.5 

26.5      " 

(6)  India,  (estimated): 

Rail  to  Karachi,  500  miles 11.0    cents 

Ocean,  via  Suez,  6,043  miles  and  Suez.   15.5 

26.5      " 

(7)  Canada,  via  all  water,  (actual) : 

Rail,    Moose    Jaw    to    Fort    William, 

815  miles 12.0    cents 

All  water,  Fort  William  to  Montreal, 

1,216  miles 9.75     " 

Montreal  to  Liverpool,  2,763  miles 8.5 

30.25    " 

(8)  Canada  via  Buffalo-New  York,  (actual): 

Rail,  to  Fort  William 12.0    cents 

Lakes,  to  Buffalo 2.0 

Buffalo  to  New  York 9.5 

New  York  to  Liverpool 8.5 

32.0      " 

(9)  Canada,  lake  and  rail,  (actual): 

Rail  to  Fort  William 12.0    cents 

Fort  William  to  Georgian  Bay 3.5 

Rail  to  Montreal 8.5 

Montreal  to  Liverpool 8.5 

32.5      " 

(10)  Australia: 

Rail  to  Freemantle,  400  miles 8.0    cents 

'  ><  can  via  Suez  Canal,  9,506  miles,  and 

Suez 24.5      " 

32.5      " 

(11)  Canada,  via  Vancouver-Panama  Canal: 
Rail,  Edmonton  or  Calgary  to  Van- 
couver, (actual).  15.0    cents 

Ocean  via  Panama  Canal  to  Liverpool, 

8,fS:i(>  miles 21.5 

36.5       " 


(12) 


Canada,  winter,  all  rail,  via  St.  John,  N.B. : 
Moose  Jaw  to  St.  John,  N.B.,  2,292 

miles  (80  mile  rate) 28.5    cents 

St.  John,  N.B.,  to  Liverpool 8.0      " 


36.5 


The  above  relation  of  the  prices  on  transportation 
from  the  producer  to  the  market,  are  sufficiently  accurate 
for  convincing  argument.  The  transportation  prices  vary 
from .  13  cents  to  36.5  cents,  the  average  being  about 
25  cents.  It  is  a  reasonable  assertion  that  under  present 
conditions,  at  a  transportation  price  of  25  cents  a  bushel, 
agricultural  production  would  endure  in  western  Canada, 
and  not  only  endure,  but  prosper. 

Congestion 

It  may  be  given  as  an  opinion,  based  on  experience, 
that  there  will  be  no  measure  of  relief  from  congestion 
until  the  procession  of  grain  shipments  can  be  materially 
modified  or  balanced,  both  from  day  to  day,  and  from 
season  to  season.  Congestion,  both  expected  and  actual, 
has  been  given  as  the  most  dominant  factor  in  connection 
with  high  and  increased,  lake  freight  rates. 

This  factor  does  not  appear  to  be  recognized  in  the 
case  of  "approved"  railway  rates,  although  there  does 
not  seem  to  be  any  real  reason  why,  in  one  case  and  not 
in  the  other.  Certainly  if  there  is  congestion  there  is 
demurrage  and  extra  cost. 

The  factors  due  to  non-uniformity  in  the  proces- 
sion of  wheat,  within  the  province  of  the  engineer  to 
constructively  discuss,  may  be  given  as: 

1.  Anxiety  of  the  producers  to  market  and  realize, 
all  at  once. 

2.  Lack  of  sufficient  holding  storage  accommodation 
at  all-the-year-ports,  and  at  consuming  centres. 

3.  In  place  of  only  one  outlet,  there  may  be  two 
or  three. 

4.  The  reluctance  of  the  United  Kingdom  buyer  to 
contract  ahead. 

(1)  Immediate  realization  by  the  producers  spells 
trouble  both  ways,  sales  at  a  sacrifice  and  increased 
transportation  prices  due  to  congestion.  Any  remedy 
for  this  must  be  left  to  the  legislator,  (if  he  has  any  time) 
to  the  banker  and  to  co-operation. 


Wheal  Routes  from  Production  to  Markets. 
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(2)  Where  shall  the  grain  be  stored?  Frankly  the 
writer  has  an  open  mind  on  that  question.  Shall  it  be 
at  Georgian  Bay  ports,  from  whence  it  may  be  shipped, 
in  winter,  through  St.  John,  Halifax,  or  Portland?  Shall 
it  be  at  Buffalo,  for  shipment  through  American  ports? 
Shall  it  be  at  Montreal,  for  shipment,  on  call,  via  Canadian 
winter  ports?  Or,  shall  it  be  at  United  Kingdom  ports 
convenient  to  final  marketing  and  consumption? 

The  procession  of  wheat  through  Montreal  has  now 
reached  1,500,000  bushels  daily;  or  five  fully  laden  tramps. 
It  is  easy  to  realize  how  much  storage  would  be  required 
to  overcome  a  lull,  in  buying  for  a  week.  With  ample 
public  storage,  both  at  Montreal  and  at  four  or  five 
United  Kingdom  ports,  a  uniform  procession  would  be 
independent  of  brisk  or  slow  buying ;  as  well  as  reluctance 
to  buying  ahead,  par.  (4). 

(3)  Regarding  possible  alternative  or  additional 
outlets,  that  will  be  suggested  for  discussion  later. 

Urgent  Undertakings 

The  St.  Lawrence  route  is  proven.  But  instead  of 
155,000,000  bushels  of  grain,  in  a  season,  double  that 
quantity  must  be  possible  of  shipment. 

It  is  well  for  Canada  that  public  spirit,  as  well  as 
skill  has  attended  the  bringing  into  being  and  the  welfare 
of  this  magnificent  port  of  Montreal. 

The  Harbour  Commissioners  and  their  very  able  and 
efficient  staff  may  be  depended  upon  to  do  what  is  possible 
and  what  is  right.  To  take  care  of  the  procession  of 
grain,  without  undue  congestion,  may  well  be  left  in 
their  hands.  They  require  no  urging;  they  merit  the  full 
support  of  Canada. 

In  all  fairness  as  well  as  prudence,  however,  the  port 
of  Quebec  would  appear  to  be  worthy  of  careful  study, 
as  an  additional  spout  for  the  flow  of  St.  Lawrence  traffic. 

The  outstanding  project  offering  the  most  advanta- 
geous and  profitable  results  would  appear  to  be  the 
urgent  completion  of  the  new  Welland  canal. 

At  the  rates  established  by  a  conference  of  Canadian 
lake  shipping  companies,  viz.,  3  cents  a  bushel  by  the 
10,000  ton  class  of  freighters,  or  280  miles  for  a  bushel 
of  wheat  for  1  cent,  as  compared  with  &%  cents  from 
Port  Colborne  to  Montreal  by  the  2,200  ton  class  of 
vessels,  or  55  miles  for  one  cent ;  is  it  reasonable  to  believe 
that  the  former  class  of  vessel  will  not  proceed  through 
this  new,  most  up-to-date  canal,  to  Kingston  or  Prescott, 
for  a  price  which  the  latter  class  of  vessels  could  not 
compete  with?  Just  offer  them  4  cents  a  bushel  to 
Kingston  or  Prescott,  instead  of  3  cents  to  Port  Colborne. 

From  Kingston  or  Prescott,  to  Montreal,  or  to  Quebec, 
what  a  splendid  barging  prospect  at  a  2  cent  rate;  and 
for  competition,  there  is  Ogdensburg  for  American  vessels. 

The  building  of  permanent  ports,  with  large  storage 
elevators,  in  anticipation  of  the  St.  Lawrence  deep 
waterway,  would  not  be  sound,  but  a  German  Dolphin 
Port,  with  a  battery  of  floating  elevators  would  be 
sufficient  for  the  transfer.  The  possibility  of  the  early 
completion  of  the  new  Welland  canal,  is  open  for  earnest 
discussion. 

The  Hudson's  Bay  Route 

The  writer  dares  greatly,  in  "risking  a  fall"  with  the 
Editor-in-Chief  of  The  Gazette,  of  Montreal,  who  so 
fittingly  voices,  and  even  leads  commercial  opinion  in 
the  east. 

After  no  superficial  study,  however,  the  writer  dares 
the  statement,  that  the  Hudson's  Bay  Route  offers  much 
more  than  "a  gambler's  chance  of  success".  He  has 
personally  experienced  every  phase  in  connection  with 
St.  Lawrence  river  navigation,  its  failures  and  its  successes. 


The  late  Sir  John  Kennedy,  Past  President,  of  this 
Institute,  in  no  casual  school,  taught  the  writer  that  while 
one  can  not  force  the  mighty  St.  Lawrence  one  may 
make  terms  with  it.  And  where  in  the  world  such 
prodigious  difficulties,  where  such  successes,  as  in  the 
making  of  the  artificial  harbour  at  Montreal. 

There  is  only  one  St.  Lawrence,  and  Canada  may 
thank  God  for  it.  It  can  have  no  enduring  rival,  but 
is  it  wise  and  sufficient  that  it  be  relied  upon,  alone? 
Those  who  know,  will  accept,  that  no  one  may  be  more, 
or  even  equally  loyal  to  the  St.  Lawrence  route,  than 
the  writer,  who  has  given  his  best  towards  its  success, 
in  the  last  thirty-seven  continuous  years,  and  based  on 
mature  experience,  he  is  of  the  opinion  that  the  Hudson's 
Bay  route,  under  accepted  limitations,  offers  a  prize, 
in  favour  of  production,  worthy  of  fuller  investigation 
and  a  better  attempt  to  demonstrate  it. 

Henry  Hudson  sailed  from  London  in  the  little  ship 
"Discovery"  of  55  tons,  on  the  17th  of  April  1610.  The 
strait  which  now  bears  his  name  was  entered  about  the 
middle  of  June,  and  the  bay  on  August  3rd;  and  on 
November  1st  he  went  into  winter  quarters  in  James  Bay. 

It  was  however,  two  French  explorers,  Radison  and 
deGrosseillier,  who  first  demonstrated  the  route  for  com- 
merce. It  is  recorded  that  in  1666,  they  started  from 
Lake  Winnipeg  and  proceeded  to  Hudson's  Bay,  via  the 
Nelson  river,  (probably  the  Hayes),  and  out  through  the 
strait,  to  the  markets  of  the  world.  Failing  to  interest 
Canada,  or  France,  they  took  their  project  to  England, 
and  after  a  successful  trial  expedition  the  Hudson's  Bay 
Company  was  founded  in  1670. 

The  Hudson's  Bay  route  is  now  over  three  hundred 
years  old,  and  for  over  twro  hundred  and  fifty  years  a 
company  of  hard  headed  merchants,  operating  for  gain, 
with  distinct  success;  year  after  year,  sent  one  or  more 
ships  to  Hudson's  Bay,  and  the  records  of  loss  are  very 
few. 

In  the  history  of  Hudson's  Bay  by  Lord  Strathcona, 
we  find  such  statements: 

"Most  of  the  company's  exports  to  Europe,  were  then 
carried  in  its  own  vessels  by  way  of  Hudson's  Bay. 

"Moose  Factory  *  *  *  is  a  place  of  much  importance, 
a  vessel  going  there  every  year  in  June  and  returning  in 
October  or  November. 

"York  Factory  (on  the  Hayes  River,  near  Port 
Nelson)  was  the  depot  and  port-of-entry  for  the  whole 
northern  department,  *  *  a  vessel  proceeds  there  yearly 
from  London. 

"Forts,  founded  by  the  company,  covered  a  vast 
extent  of  country  over  which  they  traded  and  ruled, 
(a  list  of  fifty-two,  being  given  covering  territory  from 
Hudson's  Bay  to  the  Pacific,  and  from  Oregon  to  Alaska)." 
Is  it  any  wonder  that  the  people  of  the  northwest 
still  look  to  the  Hudson's  Bay  as  a  route  for  their  trade  to 
the  outside  world ;  almost  every  landmark  in  the  territory 
connecting  record  and  tradition  with  its  former  success. 

What  are  the  possibilities,  and  what  the  limitations 
of  navigation.  The  possibilities  are  recorded  in  the 
annals  of  the  Hudson's  Bay  company.  The  limitations 
may  be  gathered  from  the  records  and  reports  of  the 
officers  of  the  Canadian  Government  Expeditions,  them- 
selves navigators,  hydrographers,  geological  survey,  and 
other  scientific  experts;  and  from  practical  skilful  sailors 
as  Captain  Bernier  and  Captain  Bartlett. 

According  to  information  contained  in  the  above 
mentioned  reports,  Hudson's  Strait,  from  Button  Island 
at  the  Atlantic  entrance,  to  the  open  bay  at  Mansel 
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Island,  is  480  miles  long.  The  width  varies  from  30  to 
40  miles  at  the  Ocean  entrance,  to  70  to  84  miles  at  other 
points.  Across  Hudson's  Bay  the  distance  is  about  500  miles. 

A  serious  attempt  to  investigate  Hudson's  Bay 
navigation  and  to  obtain  scientific  and  practical  informa- 
tion, was  made  by  the  government  of  Canada  in  1884, 
1885,  and  1886,  under  Commander  A.  R.  Gordon. 

Commander  Gordon,  gave  as  his  conclusion  respecting 
the  season  of  navigation,  the  main  question  of  the  object 
of  his  expedition,  that  practical  commercial  navigation  in 
the  straits  can  be  kept  up  during  July,  August,  September 
and  October. 

Captain  Bernier  in  command  of  the  "Arctic"* 
accompanied  by  Major  Moodie,  of  the  Royal  Northwest 
Mounted  Police,  made  a  voyage  in  1904.  They  left 
Quebec  as  late  as  September  17th,  and  passed  through 
Hudson's  Strait  without  encountering  any  ice  until 
within  a  few  miles  of  Fullerton  harbour,  which  is  over 
400  miles  north  of  Port  Nelson. 

Owing  to  the  proposal  to  build  a  railway  to  Hudson's 
Bay,  the  hydrographic  survey  branch  of  the  Naval 
Service  of  Canada,  commenced,  in  1910,  to  make  exam- 
inations of  Ports  Nelson  and  Churchill. 

Commander  I.  B.  Miles,  who  had  with  him  Captain 
S.  W.  Bartlett,  one  of  the  best  known  pilots  of  Hudson's 
Strait,  made  an  interesting  report,  of  continuous  ice 
fields,  compass  troubles,  and  northers  even  in  August. 

Captain  Frederick  Anderson,  with  distinct  success 
headed  several  expeditions  to  Hudson's  Bay,  commencing 
in  1911. 

Of  the  report  of  the  expedition  in  1911,  Wm.  J. 
Stewart,  chief  hydrographer,  makes  the  following  observa- 
tions : 

"It  shows  the  dangers  and  trials  which  ordinary 
well  found  vessels  may  expect  in  navigating  Hudson 
Strait.  All  our  vessels  had  been  strengthened,  yet  all 
were  seriously  damaged." 

Capt.  Frederick  Anderson  continued  the  good  work 
in  1912.  Chief  hydrographer  Stewart's  observations  on 
the  reports  of  this  year  are  much  more  favourable: 

"Port  Nelson  was  reached  on  the  6th  of  August, 
after  an  uneventful  trip.  Benefiting  from  last  year's 
experience,  care  was  taken  in  selecting  the  track  followed, 
to  avoid  the  ice,  with  the  result  that  the  "Minto"  en- 
countered less  ice  than  any  vessel  entering  Hudson  Bay 
during  the  past  season.  The  latter  part  of  the  season 
was  occupied  in  making  investigations  concerning  naviga- 
tion in  Hudson  Strait.  The  straits  were  finally  cleared 
on  the  6th  of  November,  no  ice  being  in  sight."  In 
Captain  Anderson's  own  words:  "The  period  during  which 
vessels  could  enter  Hudson  Strait  with  comparative 
safety  may  be  taken  to  extend  from  July  15th  until 
November  15th,  with  an  extension  of  a  week  at  either 
end,  according  to  season." 

Captain  Anderson's  reports  for  1913,  were  not  so 
favourable,  and  heavy  ice  was  encountered  on  October 
23rd.  A  large  hydraulic  dredge,  built  at  Toronto,  any- 
thing but  an  arctic  navigation  craft,  was  safely  towed  to 
Port  Nelson,  in  September.  In  Captain  Anderson's  report 
on  ice  conditions  for  1914,  he  suggests  "hydroplanes 
operated  in  conjunction  with  wireless  stations  might  be 
iiM'd  with  krood  results,  to  inform  captains  concerning  the 
disposition  of  the  ice." 

The  above  may  be  taken  ;is  a  very  fair  resume  of 
official  information.  Now  what  may  be  deducted  from 
such  a  maze  of  complex  reports. 

If  the  St.  Lawrence,  under  similar  conditions  of 
isolation,  safeguards,  local  protection,  and  experience 
were    being    investigated    to-day,    what    would    be    the 


accepted  duration  of  the  season  of  navigation  ?  During 
May  there  is,  on  occasion,  ice  in  the  Gulf,  and  in  November 
there  are  snow  storms  as  well  as  ice,  a  full  month  before 
the  last  vessel  clears  from  Montreal.  May  we  not  expect, 
with  the  establishment  of  safety  depots,  wireless  stations, 
air  patrols,  aids  to  navigation  and  an  ice-breaking  service; 
that  better  results,  than  now  experienced,  would  be 
recorded  on  the  Hudson's  Bay  route  ? 

The  dread  hauntings  of  danger  and  shipwreck  which 
now  pertain  to  the  isolated  Hudson  Bay,  pertained  to  the 
river  St.  Lawrence,  within  the  memory  of  living  men, 
who  have,  however,  seen  success  won  from  "the  seemingly 
impossible". 

As  to  ports,  the  writer  is  disposed  to  argue  that  the 
Port  Nelson  venture  was  entered  upon  before  sufficient 
information  had  been  obtained  and  that  the  location  of 
the  termal  works  was  a  distinct  mistake.  The  reports  of 
the  railway  engineers  as  to  the  location  to  Nelson,  being 
much  more  favourable  than  to  Churchill,  may  be  accepted. 
The  best  that  can  be  said  of  it,  is  that  the  terminal  works 
at  Nelson,  were  located  before  the  excellent  charts,  now 
available,  had  been  completed. 

A  shipping  master  might  have  enough  doubt  as  to 
the  route,  without  having  to  dread  the  entrance,  and  the 
safety  of  his  ship  in  the  port ;  and  the  Port  Nelson  venture 
would  certainly  involve  a  dangerous  entrance  to  an 
unsafe  port.  An  artificial  harbour,  constructed  after  the 
experience  of  the  Montreal  harbour  guard  pier,  would 
appear  to  offer  a  solution  to  the  port  difficulty.  A  sketch 
of  such  a  port  is  shown  on  the  chart.  Such  a  port  would 
be  easily  approached,  safely  entered  and  offer  secure 
accommodation.  Vessels  could  safely  winter  there,  if 
unexpectedly  caught  by  early  winter.  The  earthwork 
embankment,  flanked  by  large  boulders,  has  been  found 
to  offer  the  best  resistance  to  ice  conditions. 

What  trade  would  benefit,  and  to  what  extent? 
Captain  Anderson  is  a  safe  and  prudent  hydrographer. 
He  had  in  Captain  Bartlett  an  experienced  adviser. 
After  thirty  years  he  almost  confirms  Commander  Gor- 
don's conclusions.  We  may  for  argument,  accept  Captain 
Anderson's  season,  July  15th  to  November  15th,  without 
counting  on  the  extra  week,  earlier  or  later. 

An  elevator  of  only  two  million  bushels  capacity, 
filled  with  "last  year's"  crop,  would  provide  crago  for 
the  unbroken  first  month.  The  new  crop,  August  20th 
to  November  15th,  would,  at  500,000  bushels  per  day, 
and  a  steady  procession,  result  in  a  port  handling  output 
of  two  million  bushels  of  old,  and  forty-three  of  new  crop. 
Allowing  one-third  for  limitations,  there  would  be  30,000,- 
000  bushels,  marketed  early,  at  a  saving  of  6  cents  per 
bushel,  a  fair  prize  in  itself,  as  well  as  an  assurance  of 
enduring  production. 

What  about  the  argument  that  "the  relatively  short 
period  of  safe  navigation  does  not  coincide  with  the 
period  of  crop  movement"  ? 

The  writer  has  seen,  time  and  again,  new  crop  from 
the  Canadian  West,  at  Montreal  elevators,  from  August 
20th  to  25th.  This  grain  could  be  at  Nelson  a  full  week 
earlier. 

Neither  the  Hudson's  Bay  route  nor  the  St.  Lawrence 
route,  provides  an  ideal  season  of  navigation,  but  there 
is  a  .meat  similarity,  the  critical  period  of  each  being 
September,  October,  and  part  of  November. 

For  live  cattle,   for  cold  products,  and  for 

fish,  a  port  on  Hudson's  Bay  oilers  local  advant 

Fully  appreciating  the  difficulties,  and  freelj  admit- 
ting thai  there  is  justification  for  differen  pinion, 
the  writer  believes  thai  the  suggestion  <'i  Sir  Henri 
Thornton,  recommending  investigation,  is  the  onlj  one 
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which  may  settle  the  question,  finally,  one  way  or  the 
other. 

The  Vancouver-Panama  Canal  Route 

There  are,  and  there  may  be  more,  three  distinct 
phases  in  favour  of  the  Pacific  port  route,  viz:— 

1.  The   growing   trade   to   the   Orient   and   South 

America. 

2.  Grain  shipments  in  the  winter  season. 

3.  The  actual  producing  area  of  economic  transport- 

ation by  that  route. 

(1)  The  grain  and  grain  products,  trade  to  the 
Orient  and  to  South  America,  is  growing,  and  in  itself 
would  justify  the  proposed  Vancouver  facilities. 

(2)  To  equalize  and  make  uniform  the  transporta- 
tion procession,  in  case  a  co-operative  marketing  with 
credits  to  producers  where  shipments  are  deferred,  it 
would  appear  reasonable  that  transportation  to  Atlantic 
outlets  should  be  concentrated  upon,  until  the  close  of 
the  season,  and  that  the  transportation  equipment  be 
then  transferred,  for  five  months,  to  the  Pacific  port. 

(3)  There  is  an  area  which  is  relatively  tributary  to 
the  Pacific  port,  at  all  seasons  of  the  year. 

The  Vancouver  Harbour  Commissioners  are  alive  to 
the  possibilities  of  their  port.  They  hope  for,  and  expect  a 
reduction  of  rail  haul  rates.  With  a  proper  uniformity 
in  the  grain  procession,  it  would  appear  to  be  possible. 

It  must  be  remembered,  however,  that  the  possibilities 
of  cheapening  transportation  by  the  eastern  outlets  is  real, 
and  according  to  the  measure  of  to-day,  to  a  24  cent  rate, 
and  no  possible  public  improvement  or  lowering  of  rates 
could  make  the  Vancouver  route  equally  economic. 

The  St.  Lawrence  Deep  Waterway 

Why  is  the  St.  Lawrence  deep  waterway  more  acutely 
before  the  public,  to-day,  than  it  was  ten  years  ago  ? 

Ten  years  ago  steam  coal  was  available  in  Ontario 
and  Quebec  at  $3.00  per  ton,  and  the  supply  was  ample. 
To-day,  the  price  is  three  times  higher,  and  the  supply 
unreliable.  Ten  years  ago,  the  price  of  transportation  of 
a  bushel  of  wheat  from  the  farm  to  the  United  Kingdom 
market  was  fifteen  cents.  To-day,  it  is  thirty  cents. 
Ten  years  ago,  the  price  of  hydro-electric  power  in 
Montreal  harbour,  was  one  cent  per  horse  power  hour. 
To-day,  it  has  only  advanced  8  per  cent. 

Before  the  war,  Canada  was  not  the  equal  of  other 
countries  as  regards  engineering  works  and  industrial 
variety  of  out-put.  To-day,  Canada  can  build  any  and 
all  parts  of  hydraulic  and  electric  development,  and 
much  that  was  not  known,  ten  years  ago,  about  ice 
control  and  low  head  power,  is  now  known  and  made 
practically  successful. 

What  equal  project  in  the  world,  therefore,  now 
offers  an  equal  return  to  man,  from  the  generous  resources 
of  nature. 

There  are  three  distinct  and  important  factors: 
navigation;  regulation;  power  development. 

In  connection  with  one  or  two  power  development 
projects,  a  great  deal  of  investigation  and  economic 
planning  has  been  done.  The  Wooten-Bowden  investig- 
ation and  report,  of  1920-21,  was  a  step  in  the  right 
direction,  but  only  a  step.  All  honour  to  those  engineers 
for  what  they  accomplished.  It  has  been  argued  that  the 
Wooten-Bowden  proposed  installation  "fails  to  produce 
the  best  efficiency  either  in  navigation  or  power".  What- 
ever elsewhere,  the  proposals  in  the  vicinity  of  Montreal 
harbour,  were  not  designed  with  a  view  to  co-operation 
with  the  plans  for  the  future  development  of  Montreal 
harbour,  and  the  record  of  the  Montreal  Harbour  Com- 


missioners would  go  to  prove  that  their  views,  may  not 
be  disregarded. 

The  lecture  given  by  a  distinguished  member  of  this 
Institute  before  the  St.  James  Literary  Society  of  Montreal, 
gave  food  for  sober  thought.  Mr.  Henry  Holgate,  by 
"chapter  and  verse"  demonstrated  that  St.  Lawrence 
navigation  is  international. 

Under  the  Treaty  of  1871,  the  navigation  of  the 
St.  Lawrence,  below  St.  Regis,  shall  forever  remain  free 
and  open  for  the  purpose  of  commerce  to  the  citizens  of 
the  United  States,  subject  to  laws  and  regulations  of 
Great  Britain  and  Canada,  not  incosistent  with  such 
privileges  of  free  navigation.  The  treaty  of  1909,  provides 
in  effect,  that  the  navigation  of  all  navigable  boundary 
waters,  lake  Michigan  and  all  canals  connecting  boundary 
waters,  shall  continue  free  and  open  for  the  purposes  of 
commerce  to  the  inhabitants,  and  to  vessels  of  the  United 
States  and  Canada. 

It  is  not  imagined  that  if  the  United  States  desired 
to  construct  navigation  works,  they  could  enter  upon 
Canadian  territory  without  permission.  But  there  are 
precedents  to  one  country  constructing,  with  permission, 
navigation  improvements  in  the  other. 

What  is  the  international  point-of-view  ? 

The  Suez  canal  was  constructed  by  an  international 
company. 

The  Scheldt  River  was  improved  and  is  being  main- 
tained for  deep  navigation,  for  several  miles  of  its  flow 
through  Holland,  by  Belgium.  Navigation  improvements 
have  been  made  and  are  maintained  on  the  River  Danube, 
by  an  international  commission.  Where  does  Canada 
stand  among  nations  ? 

And  it  is  the  St.  Lawrence  route  that  offers  the  most 
hopeful  and  fullest  field  for  statesmen,  economists,  engin- 
eers and  transportation  experts.  The  possibilities  are 
almost  illimitable,  the  future  beyond  dream. 

Let  us  concede  one-sixth  of  the  producing  Canadian 
northwest  to  the  Pacific,  another  sixth  to  Hudson  Bay, 
and  we  have  left  an  export  commerce,  from  Canadian 
territory,  of  extraordinary  proportions.  And  with  it, 
American  commerce  which  will  surely  tax  it  to  its  fullest 
limit.    Montreal  has  nothing  to  fear. 

For  navigation  purposes,  alone,  the  St.  Lawrence 
deep  waterway  may  be  admitted  as  of  doubtful  economy. 
It  has  been  argued  that  the  interest,  on  the  cost,  amounting 
to  say  $300,000,000.,  for  navigation  alone,  together  with 
the  annual  cost  of  operation  and  upkeep,  would  amount 
to  twenty-five  million  dollars  annually,  which  sum  would 
pay  for  the  present  lake  and  rail  transportation,  of 
250,000,000  bushels  of  wheat  from  Fort  William  to 
Montreal,  at  the  present  high  rates  annually,  for  ever; 
and  that  western  farmers  would  readily  accept  a  bonus 
equal  to  the  reduced  transportation  price;  and  we  must 
not  forget  that  neither  the  New  York  state  barge  canal, 
nor  the  St.  Lawrence  system,  have  realized  the  expected 
reduction  in  rates. 

The  Harbour  Commissioners  of  Montreal,  represent- 
ing not  merely  the  interests  of  Montreal,  but  of  Canada, 
have  taken  an  eminently  fair  attitude  upon  the  question. 
In  their  excellent  annual  reports  they  have  stated  that 
they  do  not  believe  that  ocean  vessels,  except  specials, 
are  either  fitted  for  inland  navigation,  nor  can  they 
compete  with  the  Great  Lakes  type  of  vessel,  including 
a  transfer  at  Montreal. 

They  would  welcome  and  have  reserved  harbour 
accommodation  for  the  10,000  ton  lake  vessel,  but  they 
specifically  state  that,  in  their  view,  public  money  at 
the  present  time,  if  available,  will  yield  better  returns, 
if  applied  to  improving  proper  port  terminals. 
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The  question  of  Coastal  Laws,  now  being  Consi- 
dered by  Royal  Commission,  may  not  be  discussed,  but, 
in  connection  with  the  St-Lawrence  Deepwaterway,  the 
Free  Port  area,  at  Montreal  as  advocated  by  Dr.  McDou- 
gald,  would  appear  to  offer,  the  advantage  of  America 
competition  in  transportation  to  Montreal. 

For  navigation  alone,  therefore,  the  St.  Lawrence 
deep  waterway,  may  not  be  Canada's  immediate  concern, 
but  connected  with  the  development  of  hydro-electric 
power  for  industrial  production,  and  with  regulation  for 
navigation  improvements  below  Montreal,  the  question 
resolves  itself  into  one  requiring  immediate  serious 
concern,  if  a  way  of  safely  financing  it,  is  open.  We 
have  Ontario  and  Quebec,  without  coal,  but  blessed  with 
a  three-quarter  interest  in  5,000,000  h.p.  of  hydro-electric 
energy  within  a  short  distance  of  one  of  the  best  manu- 
facturing areas  in  Canada,  if  not  in  America,  viz.,  King- 
ston to  Quebec,  with  its  centre  at  Montreal  harbour. 

The  writer  does  not  propose  to  venture  a  debate  with 
Mr.  Thomas  Robb,  the  very  able  manager  of  the  Shipping 
Federation  of  Canada,  who  is  so  conscientiously  loyal  to 
Montreal's  interests. 

Canada  may  —  or  may  not  —  be  able  to  finance  the 
gigantic  scheme,  or  her  share  of  it.  Canada  is  well  able 
however,  to  safeguard  her  own  interests.  Assuming  that 
both  Canada  and  the  United  States  are  interested  in 
improved  navigation.  Assuming  that  Canada  is  vitally 
interested  in  the  regulation  of  levels,  What  may  be  the 
best  disposition  ?  It  is  not  only  a  survey  that  is  necessary. 
It  is  the  greatest  economic  question  Canada  has  ever 
faced,  as  well  internationally,  financially  and  practically, 
as  from  an  engineering  stand  point.  The  best  that  can 
be  made  of  it,  is  none  too  good,  for  it  will  last  for  a  long 
time,  impossible  of  change. 

It  has  been  variously  stated  that  American  capital 
is  available  for  the  financing  of  the  whole  project,  subject 
to  the  dictates  of  an  International  Commission;  that 
American  power  would  be  generated  on  American  soil, 
and  the  Canadian  share  on  Canadian  soil,  subject  to  their 
laws,  and  that  regulation  works  and  navigation  canals 
would  be  handed  over  free  for  operation  and  maintenance, 
as  the  price ;  that  power  would  be  developed  as  required  and 
sold  at  prices  fixed  by  the  International  Commission,  and 
that  a  percentage  of  the  income  would  be  reserved  to  redeem 
the  whole  development  in  a  certain  number  of  years. 

But  before  such  a  scheme  may  be  considered,  it 
should  have,  and  it  is  worthy  of  the  most  profound 
consideration  and  the  most  careful  investigation. 

In  the  interests  of  production  what  may  such  a 
project  offer  ?  It  would  ensure  enduring  agricultural 
production  in  the  west,  it  would  promote  industrial 
production  in  Ontario  and  Quebec,  and  it  would  improve 
navigation  below  Montreal. 

The  St.  Lawrence  project  will  not  down.  It  is 
backed  by  widespread  interests,  both  from  the  United 
States  and  Canada.  The  west  would  obtain  their  desires 
in  facilitated  navigation,  and  Ontario  and  Quebec  would 
compete  with  the  world  industrially,  if  successful  achieve- 
ment were  accomplished. 

A  Word  as  to  Transportation  Tolls 

It  has  been  argued  that  as  a  necessity  towards 
enduring  production,  that  either  by  genius  and  effort  in 
cheapening  routes,  or  by  actual  contribution  from  Cana- 
dians east  and  west,  a  cheaper  price  for  transportation 
must  he  found.  When  measured  only  by  making  produc- 
tion in  the  west,  successful,  eastern  Canada  may,  wisely 
or  otherwise,  refuse  to  pay  for  the  loss  on  operation  or 
to  contribute  towards  cheapening  other  routes,  hut  with 
an  appreciation  of  transportation  tolls,  paid  all  along  the 
line,  or  not  paid,  a  different  view  may  be  realized. 


The  integral  units  of  transportation  routes,  may  be 
considered  from  the  point-of-view  of  construction,  opera- 
tion, maintenance,  and  trading. 

Canadians,  with  their  money,  or  their  credit,  may 
develop  routes,  so  as  to  develop  productive  areas,  but 
almost  all  the  money  so  spent  is  paid  out  at  one  time  or 
another,  to  Canadians,  all  along  the  line-of-route. 

It  has  been  said  that  the  cost  of  transportation  varies 
inversely  with  the  volume  of  traffic.  Whether  that  be 
true  or  not,  it  is  reasonable  to  expect  that  increased 
production  and  increased  traffic  will  go  hand  in  hand. 

Conclusions 

Production  is  amply  possible,  in  Canada,  both 
agriculturally  and  industrially,  and  that  in  competition 
with  the  world.  Cheaper  transportation  prices  and 
hydro-electric  power,  are  possible,  and  will  result.  Rail 
rates  in  Canada,  on  grain,  have  not  advanced  abnormally. 
They  are  reasonable  when  compared  with  costs  of  labour, 
coal  and  supplies.  The  outlook  for  the  future  is  in 
favour  of  a  greatly  increased  volume  of  traffic,  and 
therefore  lower  rates.  Freight  rates  on  the  Canadian 
lake  and  canal  routes  are  now  being  investigated  by  a 
Royal  Commission. 

As  to  ocean  rates,  the  improved  facilities  at  Canadian 
ports,  which  are  now  attracting  the  most  splendid  liner 
and  tramp  service,  and  the  resulting  competition  gives 
reasonable  hope  for  fair  ocean  rates,  in  the  near  future. 

Holding  and  storage  accommodations,  to  result  in  a 
more  uniform  procession  of  grain,  relief  of  congestion 
and  favourable  marketing  is  most  important. 

The  best  hopes,  however,  are  inevitably  linked  up 
with: 

(1)  The  possibilities  of  the  Hudson's  Bay  route,  as 
an  additional  and  cheap  outlet,  for  a  portion  of  the 
western  wheat. 

(2)  The  Vancouver  route  for  the  extreme  northwest. 

(3)  The  10,000  ton  type  of  navigation  on  the  Great 
Lakes  being  extended  to  Montreal  and  Quebec. 

(4)  Increase  in  the  volume  of  traffic,  by  hydro- 
electric St.  Lawrence  development,  and  industrial  expan- 
sion in  Ontario  and  Quebec. 

(5)  With  cheaper  transportation  rates,  the  develop- 
ment and  increased  use  of  Canada's  winter  ports. 

It  has  been  the  object  of  this  paper,  to  promote 
constructive  discussion  on  a  most  vital  subject. 
Who  are  the  interested  parties  ? 

(1)  The  producers  of  the  west  in  particular,  and 
industrial  producers,  generally. 

(2)  The  Canadian  people,  to  whom  the  success  of 
agriculture  in  the  Canadian  west,  and  industrial  produc- 
tion in  the  east,  are  vital. 

Who  may  remedy  matters  ? 

(1)  Canadian  statesmen,  by  a  careful  investigation 
of  the  complex  problems,  and  by  legislative  action. 

(2)  The  Canadian  National  Railways,  under  whose 
executive  has  been  confided  most  of  the  railways  and 
port  terminals  built  as  a  price  of  Confederation  and  hav- 
ing in  view  to  the  development  of  Canada,  rather  than 
dividends. 

(3)  Public    commercial    organizations,    supporting 

what  is  in  the  public  interest. 

(4)  The  unbounded  influence  of  the  splendid 
Canadian  press. 

(5)  This  Engineering  Institute  and  it>-  members  may 
do  much. 

"And  what  must  he  done,  shall  he  done.*' 
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During  the  months  of  June,  July  and  August,  1922, 
the  writer  inspected  upwards  of  three  hundred  and  fifty 
miles  of  concrete  highway  for  the  Asphalt  Association. 
This  work  was  undertaken  primarily  for  determining,  if 
possible,  the  age  at  which  such  a  pavement  would  cease 
to  serve  satisfactorily  as  a  foundation  for  an  asphalt 
surface.  Since  the  effects  of  age  and  deterioration  could 
hardly  be  expected  to  be  very  apparent  in  the  case  of 
concrete  roads  of  recent  construction,  most  of  those 
examined  had  seen  some  years'  service.  Furthermore, 
city  streets  were  considered  only  incidentally,  as  reference 
to  table  No.  II,  a  general  summary  of  the  data  collected, 
will  show. 

As  a  starting  point,  a  list  of  all  counties  in  Canada 
and  the  United  States  which  had  ten  miles  or  over  of 
concrete  road  in  1915  was  prepared.  Each  of  these 
counties  was  visited  by  the  writer,  the  tour  taking  him 
through  seven  states  of  the  union  and  the  provinces  of 
Ontario  and  Quebec.  It  was  not  possible  in  all  cases  to 
gather  the  data  desired,  for  a  variety  of  reasons.  Once 
the  severe  illness  of  the  county  engineer  prevented, 
in  more  than  one  instance  essential  data  was  entirely 
lacking,  so  that  in  reality  a  considerably  more  extensive 
investigation  was  undertaken  than  that  represented  by 
table  No.  II. 

Naturally,  a  foot-by-foot  examination  of  three 
hundred  and  fifty  miles  of  highway  was  impracticable, 
nor  was  it  considered  necessary.  A  careful  noting  of  all 
defects,  such  as  could  be  made  from  an  automobile  driven 
at  low  speed,  enabled  an  estimate  of  condition  to  be  made 
which  it  is  thought  was  fairly  accurate.  Very  likely  a 
minute  examination  of  any  one  road  might  change  its 
classification  somewhat,  but  it  is  believed  that  in  the 
aggregate  the  results  are  close  to  the  truth. 

Classes  of  Concrete  Surfaces 

All  concrete  surfaces  were  divided  into  six  classes, 
based  on  those  used  by  the  engineers  of  the  United  States 
Bureau  of  Public  Roads  in  examining  the  California  road 
system,  as  follows:— 

Class  A.  Road  with  perfect  surface  or  having 
transverse  cracks  no  closer  together  than  might 
normally  be  expected  in  a  road  without  expansion 
joints.  There  must  be  no  visible  longitudinal  nor 
corner  cracks  nor  signs  of  surface  disintegration. 

Class  B.  The  road  may  have  more  frequent 
transverse  cracks,  extending  either  completely  or 
partially  across  its  width,  than  are  allowable  under 
class  A.  There  must  be  no  visible  longitudinal  nor 
corner  cracks,  and  the  surface  must  be  generally 
undisintegrated,  but  slight  surface  scaling,  not  over 
1-16  inch  in  depth  nor  in  patches  of  over  three  square 
feet  in  area,  are  permissible  in  not  over  10  per  cent 
of  the  road  surface. 

Class  C.  The  road  may  have  one  or  more 
visible  longitudinal  cracks,  either  with  or  without 
transverse  cracks,  but  the  latter  must  be  not  less 
than  an  average  of  50  feet  apart.     High  joints  are 


permissible,  but  not  over  10  per  cent  of  the  total 
number  may  be  thus  affected.  Surface  disintegra- 
tion not  over  }4  inch  deep  nor  in  patches  over  three 
square  feet  in  area  is  permissible  in  not  over  10  per 
cent  of  the  road  surface.  Not  over  10  per  cent  of 
the  total  number  of  slabs  may  have  corner  cracks, 
but  there  must  be  no  visible  evidence  of  settlement 
of  the  portion  cracked  off. 

Class  D.  The  road  may  be  cracked  in  any  manner 
so  long  as  no  slabs  less  than  about  50  square  feet  in 
area  are  formed.  Patches  of  an  area  of  less  than  15 
square  feet,  and  not  closer  together  than  200  feet, 
on  the  average,  are  permissible.  Corner  cracks  may 
be  twice  as  frequent  as  in  class  C,  and  the  portion 
cracked  off  may  have  settled  not  over  }{  inch  below 
the  general  level  of  the  road.  Three  times  as  much 
surface  disintegration  of  the  same  character  as 
allowable  in  class  C  may  exist. 

Class  E.  This  class  includes  all  sections  of  road 
not  falling  into  any  other  class,  i.e.,  all  those  worse 
than  class  D  and  better  than  class  F. 

Class  F.  Into  this  class  fall  all  completely 
disintegrated  roads  which  are  passable  for  auto- 
mobiles only  at  very  low  speeds  and  with  careful 
driving. 

It  may  be  admitted  at  once  that  this  classification 
is  a  rough  one.  However,  it  would  seem  to  make  little 
difference  what  basis  of  classification  is  adopted,  so  long 
as  the  standard  is  the  same  in  all  cases,  and  the  complete 
inspection  is  made  by  the  same  individual,  so  as  to 
eliminate  as  far  as  possible,  the  personal  equation. 

To  compare  roads  having  varying  percentages  of 
different  classes  of  surface,  they  may  be  reduced  to 
equivalent  roads  having  a  different  percentage  of  some 
one  class.  Class  A  was  adopted  as  the  basis  of  com- 
parison. The  relation  between  a  class  A  surface  and  that 
of  any  other  class  is  mainly  a  matter  of  conjecture.  Here 
again,  it  makes  little  difference  what  relationship  is 
adopted  so  long  as  it  is  applied  consistently.  For  the 
purposes  of  this  investigation,  the  following  were  chosen, 
not  entirely  arbitrarily,  but  after  a  rather  careful  con- 
sideration of  all  the  factors  affecting  the  matter: — 
Table  I:  —  Relation  between  class  A  surfaces  and  those 

of  lower  classification. 
Class  Value  in  percent  Class 

of  class  A 
A  100.00  D 

B  50.00  ■    E 

C  25.00  F 

Applying  these  factors  to  the  figures  of  columns  15 
to  20  inclusive,  of  table  No.  II,  the  results  of  column  21 
are  obtained. 

Attempts  have  been  made  to  protect  the  surface  of 
new  concrete  roads  by  coating  them  with  a  bituminous 
carpet.  The  general  experience  with  such  methods  seems 
to  have  been  unsatisfactory.  The  writer  saw  a  few 
sections  in  Maryland  which  had  been  thus  treated, 
although  this  procedure  has  long  been  a  thing  of  the  past 
there.     In  only  one  case  was  there  any  considerable  area 
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of  the  carpet  remaining,  and  in  that  case  not  more  than 
50  per  cent  of  it  was  still  left.  On  the  other  roads  it 
had  practically  disappeared,  there  being  only  an  occasion- 
al patch  along  the  extreme  edge  of  the  pavement,  where 
there  is  practically  no  traffic.  The  failure  of  such  coatings 
on  this  continent  is  notable,  in  contrast  with  their  report- 
ed success  in  England,  where  a  tar-and-chips  carpet 
appears  to  be  almost  standard  practice. 

Resurfacing  Roads 

It  should  be  pointed  out,  of  course,  that  "resurfacing", 
as  defined  by  the  writer  means  far  more  than  applying  a 
thin  coating  of  some  bituminous  materials  to  a  worn  road 
surface.  To  him  it  means  the  construction  of  a  high 
type  of  bituminous  pavement  —  be  it  sheet  asphalt, 
Topeaka  mix  or  what  not  —  using  the  old  road  as  a 
foundation. 

It  is  recognized  that  the  precise  moment  at  which 
it  becomes  good  business  to  resurface  any  road  is  largely 
dependent  upon  economic  factors,  which  are  constantly 
changing  and  which  vary  from  place  to  place  at  the  same 
time.  Some  help  may  be  given  the  highway  engineer, 
however,  if  an  upper  limit  of  age  beyond  which  resurfacing 
is  not  technically  practicable  can  be  established. 

In  a  resurfaced  concrete  road,  the  original  concrete 
acts  as  a  foundation  for  the  new  top.  The  function  of  a 
foundation  is  to  distribute  the  loads  imposed  upon  it 
over  the  sub-grade.  Thus  it  should  act  as  a  unit,  i.e., 
the  ideal  foundation  should  be  free  from  cracks.  Such  a 
condition  probably  never  exists  in  practice,  some  slight 
cracking  of  the  foundation  being  relatively  unimportant 
with  bituminous  wearing  surfaces  on  account  of  their 
flexibility  and  elasticity.  There  is,  however,  a  limit 
beyond  which  it  is  certainly  not  good  practice  and  perhaps 
unsafe  to  go. 

A  class  A  or  class  B  concrete  road  will  probably 
make  an  excellent  foundation  for  any  type  of  resurfacing, 
monolithic  or  otherwise.  A  class  C  concrete  road  would 
probably  give  quite  satisfactory  results  with  an  elastic 
and  flexible  wearing  surface,  but  would  hardly  be  con- 
sidered satisfactory  for  a  more  rigid  surfacing,  such  as 
brick  with  grout  filler.  A  class  D  road  or  either  of  one 
of  the  poorer  classes  might  be  satisfactory  if  resurfaced 
with  a  bituminous  coating,  but  in  all  probability  in  the 
majority  of  cases  trouble  would  be  experienced  sooner  or 
later  with  such  construction.  It  is  the  writer's  opinion, 
therefore,  that  if  resurfacing  is  contemplated,  a  road 
should  not  be  allowed  to  deteriorate  beyond  the  point 
where  it  may  fairly  be  placed  in  class  C  before  this  repair 
is  undertaken. 

It  is  now  pretty  generally  conceded  that  any  very 
extensive  cracking  of  a  concrete  foundation  will  tend  to 
produce  corresponding  cracks  in  a  bituminous  top.  If 
this  is  due  to  the  mere  presence  of  the  crack  in  the  foun- 
dation, and  not  to  accompanying  settlement,  it  constitutes 
an  argument  against  resurfacing  any  concrete  road  show- 
ing much  cracking.  On  the  other  hand,  if  settlement,  of 
which  cracks  are  the  evidence,  is  the  disturbing  factor, 
a  concrete  road  of  some  years'  standing,  the  cracks  in 
which  are  largely  due  to  expansion  and  contraction,  should 
not  be  entirely  unacceptable  as  a  foundation. 

Reference  to  figure  No.  I  will  show  that  the  heavy 
traffic  concrete  roads  inspected  reached  class  C  in  about 
nine  years,  while  those  carrying  light  traffic  reached  the 


Heavy  Traffic 

Light  Traffic 

20 

19 
IS 
17 
16 
IS 

h 

»>9 

00 

7 
6 
S 

4 

3 
2 
1 

■\           A  ) 

kA 

-sttL, 

i 

a 

j 

t 

i 

«3 

-•* 

1"' 

1 

1 

0 

l»5 

a 

^ 
C 

IS 

\ 

s 

14 

\ 

— \ 

V 

ra 

\ 

Sji 

\ 

— 

E   K> 

V 

«)   9 

00 

< 

8 

7 

■=5 

a^^a 

f— 

i 

B 

\ 

— 

s 

\ 

V 

^ 

2 

T^ 

X 

1    1    !  V 

10       20     30     40      SO      60      70     80      90     100 

Equivalent  Percentage  of  Area  in  Class  A 


10      20     SO     40      50     60     70     80     90     MO 

Equivalent  Percentage  of  Area  in  Class  A 


Figure  No.  1. 

same  condition  in  about  thirteen  years.  These,  then, 
would  seem  to  be  conservative  figures  to  adopt  as  the 
ages  beyond  which  it  is  not  technically  desirable  to  try 
to  resurface  concrete  with  a  bituminous  material. 

It  may  be  objected  by  some  that  the  roads  inspected 
do  not  represent  modern  practice  and  that  therefore  the 
ages  given  are  unduly  conservative,  and  will  not  hold 
good  for  the  newer  ones.  There  may  be  some  ground 
for  this  contention,  but  it  is  the  writer's  opinion,  based 
on  observation  of  present  practice  as  exemplified  in  many 
construction  jobs  visited  during  the  past  summer,  that 
unless  some  very  radical  improvements  in  the  design  and 
construction  of  concrete  roads  are  introduced,  of  which 
there  seem  to  be  few  indications,  the  conclusions  presented 
above  will  be  substantially  correct  for  the  newer  roads. 
Some  progress  is  being  made  in  the  art  of  designing  and 
building  concrete  roads,  but  it  appears  to  be  slow 
and  most  of  the  steps  in  advance  so  far  have  been  in 
connection  with  the  less  important  features  which  can 
hardly  be  presumed  to  affect  durability  in  a  great  degree. 

It  would  be  manifestly  unfair  to  offer  a  paper  of 
this  nature  to  the  members  of  The  Engineering  Institute 
of  Canada  without  emphasizing  the  fact  that  while  the 
work  it  describes  was  done  at  the  request  of  an  organ- 
ization vitally  interested  in  promoting  the  use  of  a 
particular  paving  material,  no  restrictions  of  any  sort 
were  imposed  on  the  writer,  either  as  to  the  data  he 
should  collect  or  the  conclusions  he  should  draw  from 
this  data  when  available.  In  effect  The  Asphalt  Associa- 
tion asked  merely  for  the  truth  as  the  writer  saw  it, 
without  regard  as  to  the  manner  in  which  it  might  affect 
their  interests 

In  conclusion,  ask  now  led  genie  nt  is  due  the  Associa 
tion  for  permission  to  present    tins  briel   digest   of  the 
complete  report,  and  to  the  main-  toad  authorities  which 
furnished  much  of  the  data,  often  at  considerable  o 
and  inconvenience  to  themselves. 
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Table  II  Digest  of  Data  Relating  to  Concrete  Roads  Inspected. 


Traffic:    H  =  heavy,    L=light. 


Aggregate:   S  =  stone,   G=gravel.         Sub-grade:         C=clay,   G —gravel.   L=loam,   S  =sand.         Drainage:   E  =ercellent,   G  -good, 
F=fair,  P«=poor.  'Estimated  immediately  after  inspection,  but  no  memo.  t  Plus  or  minus. 
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127,937 

1-2-4 

S 

S.L. 

G 

100.0 

20.00 

16 

Cecil, 

Chesapeake  City-Galena, 

1914-15-16 

L 

90,499 

13 

6-7 

30-50 

130,721 

1-2-4 

G 

s 

F 

3.2 

9.2 

56.2 

31.0 

0.2 

0.2 

28.08 

17 

Cecil, 

Northeast-Elkton, 

1913-17-19-20 

L 

34,161 

14 

6 

30 

53,140 

1-2-4 

G 

s 

F 

30.0 

25.4 

17.2 

1.8 

22.5 

3.1 

51.11 

18 

Cecil, 

Perrysville-Charlestown , 

1914 

L 

18,427 

14 

6 

30 

28,665 

1-2-4 

G 

s 

F 

3.3 

40.9 

5.7 

50.1 

35.20 

19 

Dorchester, 

Brook  view-Sharptown, 

1914 

L 

29,515 

14 

6 

30 

45,913 

1-2-4 

S 

s 

P 

Tar  co 

ated — 

cannot 

be  esti 

mated. 

20 

Dorchester, 

Hurlock-Shiloh  Church, 

1911 

L 

7,550 

14 

6 

30 

11,745 

1-2-4 

s 

s 

P 

17.1 

8.0 

67.1 

3.9 

3.9 

39.31 

21 

Queen  Anne, 

Roberts  Sta.-Goldsboro, 

1915 

L 

53,011 

14 

6 

30 

82,461 

1-2-4 

G 

s 

F 

33.7 

4.9 

46.9 

1.2 

12.3 

1.0 

50.17 

22 

Wicomico, 
Michigan. 

Salisbury-Ocean  City, 

1914-15 

H 

144,196 

14 

6 

30 

224.306 

1-2-4 

S 

s 

F 

95.9 

0.9 

1.3 

1.9 

97.06 

23 

Wayne, 

Eureka, 

1914-15 

L 

63,360t 

12 

7 

25 

84,480t 

1-1 }-3 

G 

s 

r 

•50.0 

•50.0 

37.50 

24 

Wayne, 

Fort, 

1912-13 

H 

26,400 1 

12 

7 

25 

35,200 1 

1-1 }-3 

G 

s 

F 

•100.0 

25.00 

25 

Wayne, 

Grand  River, 

1909-12 

L 

36,960 1 

18 

7 

25 

73,920 1 

1-1 }-3 

S 

s 

F 

•100.0 

25.00 

26 

Wayne, 

Huron  River  Drive, 

1913-15 

H 

18,480 1 

16 

7 

25 

32,853 1 

1-1 }-3 

s 

s 

E 

•75.0 

•20.0 

•5.0 

23.58 

27 

Wayne, 

Seven  Mile, 

1913-14-15 

L 

54, 120 1 

15 

7} 

25 

90,200 1 

1-1  }-3 

s 

s 

F 

•20.0 

•10.0 

•70.0 

42.50 

28 

Wayne, 

Sumpter, 

1921 

L 

34,320  f 

20 

9 

— 

76,267f 

1-11-3 

s 

S.C. 

F 

•95.0 

•5.0 

96.25 

29 

Wayne, 

Warren, 

1919-20 

H 

1 18,800 1 

18 

9 

50 

237,600 1 

1-1  }-3 

s 

s 

F 

•85.0 

•10.0 

•5.0 

87.83 

30 

Wayne, 
New  York. 

Willow, 

1920-21-22 

L 

31,680 1 

20 

9 

— 

70,400 1 

1-1  }-3 

s 

S.C. 

G 

•100.0 

100.00 

31 

Erie, 

Grand  Island, 

1913  or  pre. 

L 

23,760 

16 

6 

33} 

42,240 

1-2-4      T 

s 

G 

G 

•100. 

0.00 

32 

Erie, 

Holland-Protection, 

1920 

L 

27,403 

16 

6 

33} 

48,717 

1-1 }-3 

s 

C&G 

E 

•50.0 

•35.0 

•15.0 

71.25 

33 

Erie, 

Niagara  River, 

1918 

H 

18,160 

16 

6 

33} 

32,280 

1-1  }-3 

G 

G 

G 

•50.0 

•25.0 

•25.0 

14.17 

34 

Erie, 

Orchard  Pk.-E.  Aurora, 

1917 

L 

34,637 

16 

6 

33} 

61,577 

1-1 }-3 

s 

C&G 

G 

•90.0 

•5.0 

•5.0 

24.33 

36 

Erie, 
Ohio. 

S.  Wales-Holland, 

1915 

L 

23,866 

16 

6 

33} 

42,428 

1-1  }-3 

s 

C&G 

E 

•9.0 

•83.0 

•5.0 

•3.0 

26.  T5 

36 

Huron, 

Bellevue-Norwalk, 

1914 

H 

8,630 

16 

6 

30 

15,342 

1-1 }-3 

s 

s 

G 

63.2 

0.5 

35.4 

0.4 

0.5 

72.46 

37 

Huron, 

Monroe  vilie-ChicagoJct., 

1914 

L 

9,700 

10 

6 

30 

10,777 

1-1 }-3 

s 

S 

E 

70.4 

23.2 

6.1 

0.1 

0.2 

83.48 

38 

Huron, 

Oberlin-Norwalk-Sec.  G 

1913-14 

H 

13,910 

14 

6 

30 

21,437 

1-1 }-3 

s 

C&G 

G 

37.7 

27.8 

23.7 

10.8 

18.94 

30 

Huron, 

Sec.  H 

1914 

H 

13,602 

16 

6 

30 

24,181 

1-1 }-3 

s 

C&G 

G 

14.2 

30.9 

40.8 

7.0 

7.1 

42.43 

40 

Huron, 

Sec.  I 

1914 

H 

5,640 

16 

6 

30 

10,027 

1-1  }-3 

s 

C 

E 

78.6 

3.2 

2.2 

16.0 

83.95 

41 

Huron, 

Plymouth- Norwalk, 

1915 

L 

5,630 

10&20 

6 

30 

7,023 

1-1 }-3 

s 

C 

G 

81.8 

4.3 

11.2 

2.7 

87.29 

42 

Lake, 

Chardon-Madison, 

1913 

L 

7,445 

12 

6 

30 

9,927 

l-l}-3} 

s 

C 

F 

79.5 

3.6 

15.3 

0.8 

O.S 

85.26 

4;; 

Lake, 

Painesville- Warren, 

1914 

L 

7,075 

12 

4t  2 

30 

9,434 

1-2  }-5     1-1-2 

G 

C 

G 

44.6 

54.9 

0.3 

0.2 

36.09 

44 

Licking, 

Columbus- Newark, 

1914 

H 

20,698 

16 

7 

30 

36,796 

1-2-4      ? 

G 

G 

G 

•100.0 

16.67 

45 

Licking, 

National  Pike, 

1914 

H 

77,774 

16 

7 

30-70 

138,266 

1-1 }-3 

s 

C 

E 

•100.0 

25.00 

40 

Medina, 

Hinckley-Medina, 

1914 

H 

7,286 

10 

54  2 

30 

8,096 

1-11-3 

G&S 

C 

E 

22.2 

22.5 

9.4 

0.8 

32.8 

12.3 

41.43 

47 

Medina, 

Medina-  Norwalk-Sec.G 

1915 

L 

4,800 

10 

6 

30 

5,333 

1-1 }-3 

s 

C 

G 

88.0 

6.0 

6.0 

92.50 

48 

Medina, 

Sec.  M 

1915-16 

L 

8,882 

10 

6 

30 

9,867 

1-1 }-3 

s 

C 

G 

78.1 

12.5 

5.4 

4.0 

S6.37 

49 

Medina, 

"        Sec.  L 

1915-16 

L 

5,302 

10 

6 

30 

5,891 

1-1 }-3 

s 

C 

G 

54.0 

31.2 

12.0 

2.3 

0.5 

73.14 

50 

Mercer, 

Addy, 

1916 

L 

31,6S0t 

14 

6 

35 

49,280t 

1-1 }-3 

G&S 

C 

G 

93.0 

5.0 

2.0 

48.15 

51 

Mercer, 

Celina-Greenville, 

1910 

H 

10,560t 

14 

6 

30 

16,427 1 

1-2-4 

G 

C 

E 

32.5 

31.0 

32.5 

4.0 

31.17 

52 

Mercer, 

Dyzert, 

1916 

L 

21,120t 

14 

6 

35 

32,853 1 

1-11-3 

G&S 

C 

G 

95.0 

5.0 

48.75 

63 

Mercer, 
Ontario. 

St.  Marys-Fort  Wayne, 

1914 

H 

31,680f 

16 

6 

35 

66,320 

1-1  }-3 

G 

C 

G 

90.0 

9.0 

1.0 

47.45 

51 

Went  worth, 
Halton,  Peel  & 

York, 

Toronto-Hamilton, 

1915-20 

H 

180,278 

18-24 

8 

50 

390,000 1 

1-1 }-3 

S 

s 

E 

4.0 

96.0 

28  00 

Quebec. 

55 

D.  Montreal, 

Notre  Dame  St.  East, 

1912 

H 

3,960 1 

44 

10+2 

? 

19,360! 

1-2 }-5     1-1} 

S 

c 

E 

•50.0 

•50.0 

8.33 

66 

D.  Montreal, 

St.  Catherine  St.  East, 

1912 

H 

3,960t 

44 

10»2 

? 

19,360 1 

l-2}-5     1-1} 

s 

c 

E 

•35.0 

•65.0 

17.83 

57 

Napierville, 
Wisconsin. 

Napierville  Village, 

1913 

H 

2,600 1 

16 

7 

50 

4,622 1 

? 

S 

c 

E 

•90.0 

•10.0 

24.50 

68 

Milwaukee, 

Blue  Mound  No.  1, 

1913 

H 

22,682 

18 

6* 

50 

45,692 

1-2-3} 

G 

c 

G 

•100.0 

25.00 

58 

Milwaukee, 

Cedarburg  Ave.  No.  1, 

1914 

L 

8,395 

18 

6} 

50 

16,772 

1-2-3} 

G 

G 

G 

'100.0 

25.00 

60 

Milwaukee, 

Green  Bay  No.  1, 

1913 

H 

7,814 

18 

6} 

50 

15,709 

1-2-3} 

G 

c 

G 

14.7 

S5.3 

31.76 

61 

Milwaukee, 

Green  Bay  Nos.  2&  3, 

1914 

H 

25,344 

18 

6} 

50 

46.187 

1-2-3} 

G 

G 

E 

•50.0 

•50.0 

22.50 

62 

Milwaukee, 

Lovers'  Lane  No.  1, 

1915 

L 

3,802 

18 

6} 

50 

8,014 

1-2-3} 

G 

C 

F 

•100.0 

25.00 

63 

Milwaukee, 

North  Fond  du  Lac  No,  1, 

1913 

H 

26,611 

18 

6} 

50 

50,579 

1-2-3} 

G 

G 

E 

•100.0 

20.00 

64 

Milwaukee, 

Wallace  Ave, 

1915 

L 

4,171 

18 

61 

50 

8.398 

1-2-3} 

G 

C 

G 

•100.0 

25.00 

1,793,363 

3.181,432 

1              1 

340  mi.  t  1 

1              1 
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Institute  Committees  for  1923 


FINANCE 

F.  P.  Shearwood,  Chairman 
Sir  Alex.  Bertram 
George  E.  Bell 
Chas.  M.  McKergow 
P.  L.  Pratley 

LIBRARY  AND  HOUSE 

J.  A.  Duchastel,  Chairman 
J.  Colin  Kemp 
John  T.  Farmer 
Geo.  R.  MacLeod 
J.  A.  Lalonde 

LEGISLATION   AND   BY-LAWS 

Walter  J.  Francis,  Chairman 
Arthur  Surveyer 
J.  M.  Robertson 

PAPERS 

Chas.  M.  McKergow,  Chairman 
K.  L.  Dawson 

D.  W.  J.  Brown 
W.  J.  Johnston 
M.J.  Murphy 
Hector  Cimon 

E.  A.  Ryan 

F.  C.  C.  Lynch 
R.  C.  Flitton 
L.  T.  Rutledge 
J.  A.  Knight 
W.  F.  McLaren 
F.  Jas.  Bridges 
R.  W.  Downie 
J.  Clark  Keith 

C.  H.  E.  Rounthwaite 
Geo.  P.  Brophy 

Geo.  L.  Guy 

D.  A.  R.  McCannel 
Geo.  S.  Brown 

R.  H.  Douglas 
J.  A.  Spreckley 
P.  H.  Buchan 
Hugh  Peters 

GZOWSKI  MEDAL  AND 
STUDENTS'  PRIZE 

Frederick  B.  Brown,  Chairman 
C.  R.  Young 
J.  B.  Challies 
R.  DeL.  French 
Arthur  R.  Roberts 

STEAM  BOILERS 

L.  M.  Arkley,  Chairman 

W.  G.  Chace 

F.  C;.  Chirk 

R.  J.  Durley 

I).  W.  Robb" 

II.  H.  Vaughan 

PUBLICATIONS 

Frederick  B.  Brown,  Chairman 
C.  K.  Young 
I    B.  Challies 
R.  DeL.  French 
Arthur  L.  Roberts 

LEONARD  MEDAL 

V  Mansfield,  Chairman 
c«o.  I).  Macdougall 

Charles  Camsell 
John  F,  Robertson 
J.  Colli]  Kemp 


PLUMMER  MEDAL 

A.  Stansfield,  Chairman 
Geo.  D.  Macdougall 
Charles  Camsell 
John  F.  Robertson 
J.  Colin  Kemp 

BOARD  OF   EXAMINERS   AND 
EDUCATION 

H.  M.  MacKay,  Chairman 

Arthur  Surveyer 

Ernest  Brown 

J.  M.  Robertson 

R.  DeL.  French 

A.  R.  Roberts 

J.  M.  R.  Fairbairn 

J.  T.  Lafreniere 

CANADIAN  NATIONAL  COMMITTEE 
OF  THE  INTERNATIONAL  ELECTRO- 
TECHNICAL  COMMISSION 

Louis  A.  Herdt,  Chairman 

H.  A.  Dupre,  Secretary 

L.  W.  Gill 

O.  Higman 

J.  Kynoch 

T.  R.  Rosebrugh 

John  Murphy 

A.  B.  Lambe 

INTERNATIONAL  CO-OPERATION 

H.  H.  Vaughan,  Chairman 
J.  M.  R.  Fairbairn 
John  Murphy 
H.  R.  SafTord 

CANADIAN  ENGINEERING 
STANDARDS 

C.  J.  Mackenzie  (three  years) 
Sir  Alex.  Bertram  (two  years) 
Walter  J.  Francis  (one  year) 

HONOUR  ROLL  AND 
WAR  TROPHIES 

C.  J.  Armstrong,  Chairman 

A.  E.  Dubuc 

Sir  Alex.  Bertram 

Fraser  S.  Keith 

CONCRETE  DETERIORATION 
IN  ALKALI  SOILS 

C.  J.  Mackenzie,  Chairman 

W.  P.  Brereton 

J.  C.  Holden 

J.  N.  Finlayson 

J.  G.  Sullivan 

II    Mel.  Weir 

E.  A.  Markham 
.1.  R.  C.  Macredie 
G.  M.  Williams 
Alex.  Dawson 
Geo.  VV.  Craig 

R.  S.  Stockton 
A.  W.  Haddow 
J.  W.  Shipley 

F.  C.  Field 
J.  A.  Kelso 


CLASSIFICATION  AND 
REMUNERATION 

A.  H.  Harkness,  Chairman 

E.  R.  Gray 
Frederick  B.  Brown 
A.  R.  Decary 

J.  B.  Challies 

F.  P.  Shearwood 

STUDENTS'  ACTIVITIES 

Geo.  R.  MacLeod,  Chairman 
T. R  Loudon 
R.  W.  Downie 
A.  M.  Reid 

CODE  OF  ETHICS 

Frederick  B.  Brown,  Chairman 
F.  P.  Shearwood 

BIOGRAPHIES 

Peter  Gillespie,  Chairman 

A.  B.  Lambe 

Willis  Chipman 

J.  S.  Dennis 

W.  P.  Anderson 

C.  E.  W.  Dodwell 

M.  J.  Butler 

A.  R.  Decary 

J.  G.  Sullivan 

H.  K.  Wicksteed 

ENGINEERING  EDUCATION 

J.  B.  Challies,  Chairman 
Frank  D.  Adams 
C.  H.  Mitchell 

A.  L.  Clark 

PUBLICITY 

C.  P.  Edwards,  Chairman 

PAST  PRESIDENTS'  FUND 

R.  A.  Ross 

J.  M.  R.  Fairbairn 

J.  G.  Sullivan 

FUEL 

F.  A.  Combe,  Chairman 
Dr.  C.  V.  Corless 
Lesslie  R.  Thomson 
Geo.  C.  Mackenzie 
C.  A.  Magrath 
F .  I  .  Wanklyn 
l<   W.  Ingus 
I  .  \  .  Moore 

B.  K.  Eiaanel 
A.  R.  Greig 

R.  S.  L.  Wilson 

(     \.  Robb 

R.    V  Ross 
J.  T.  Farmer 
M    i    Butler 
\   I).  LePan 

James  Mi  I  voy 
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Institute  Fuel  Committee 

Several  branches  of  The  Institute  have  been  doing 
magnificent  work  in  connection  with  the  fuel  problem  of 
Canada  in  a  manner  calculated  to  show  the  public  that 
in  the  solution  of  this  problem  The  Institute  must  play 
a  prominent  part. 

At  a  recent  meeting  of  the  Council  a  Fuel  Committee 
of  The  Institute  was  established,  the  first  meeting  of  which 
was  held  at  headquarters  on  Thursday,  May  thirty- first, 
at  which  time  the  committee  was  organized,  and  a 
conference  held  with  a  delegation  of  five  members  of  the 
Dominion  Fuel  Board,  including  the  chairman  and 
secretary. 

There  were  present  of  the  committee,  F.  A.  Combe, 
chairman,  who  occupied  the  chair;  John  T.  Farmer, 
B.  F.  Haanel,  C.  V.  Corless,  E.  V.  Moore,  George  C. 
Mackenzie  and  Fraser  S.  Keith,  who  acted  as  secretary 
in  the  absence  of  Lesslie  R.  Thomson.  There  were  also 
present  Doctor  Charles  Camsell  and  J.  B.  Challies,  John 
McLeish  and  C.  P.  Hotchkiss,  of  the  Dominion  Fuel 
Board,  together  with  B.  F.  Haanel,  a  member  of  the 
board  and  also  a  member  of  the  committee.  Doctor  Allen 
of  Saskatoon,  and  Doctor  Alfred  Stansfield  were  also 
present  as  representatives  of  the  Canadian  Institute  of 
Mining  and  Metallurgy,  the  majority  of  the  members  of 
the  committee  being  also  members  of  that  body. 


Chairman  Combe  asked  for  a  general  discussion  as 
to  the  scope  and  activity  of  The  Institutes  committee, 
the  general  opinion  being  that,  inasmuch  as  several 
branches  were  discussing  the  problem  from  the  local 
viewpoint,  this  committee  should  consider  the  problem 
in  its  broadest  aspect,  and,  as  far  as  possible,  from  the 
national  viewpoint.  General  appreciation  was  expressed 
of  the  desire  of  the  Dominion  Fuel  Board  for  co-operation, 
there  being  a  unanimity  of  opinion  that  the  closest  co- 
operation should  be  maintained,  both  with  the  Dominion 
Fuel  Board  and  with  the  committee  of  the  Canadian 
Institute  of  Mining  and  Metallurgy. 

Doctor  Camsell,  B.  F.  Haanel,  John  McLeish  and 
J.  B.  Challies,  told  of  the  work  of  the  Dominion  Fuel 
Board,  of  the  problems  that  confronted  it,  of  the  line 
upon  which  they  were  directing  their  effort,  and  in  general 
indicating  clearly  what  the  Dominion  Fuel  Board  had 
done,  and  was  proposing  to  do.  Doctor  Camsell  explained 
the  efforts  being  made  to  establish  the  use  of  coke  for 
domestic  purposes  by  the  installation  of  coking  plants  at 
Hamilton,  Ottawa,  Montreal  and  Quebec  more  particularly 
with  a  view  to  using  Nova  Scotia  coal  for  that  purpose. 
Considerable  discussion  followed  on  the  use  of  coke  and 
its  desirability  for  use  in  the  ordinary  domestic  furnace. 

Mr.  McLeish  advised  that  a  study  was  being  made 
of  the  use  of  central  heating  plants  and  asked  for  sugges- 
tions. It  was  suggested  that  a  bibliography  be  secured 
from  which  could  be  chosen  articles  giving  the  most 
information  on  the  extent  of  the  use  of  central  heating 
plants  —  their  economy,  and  cost  of  operation. 

Doctor  Corless,  in  stating  that  the  problem  of  the 
moment  was  essentially  one  of  transportation,  declared 
that  the  ultimate  aim  of  the  committee  should  be  to 
work  for  a  solution  that  would  make  Canada  entirely 
independent  of  any  other  country  for  its  fuel,  indicating 
that  such  a  situation  would  be  one  of  the  greatest  factors 
possible  in  building  up  the  Dominion,  now  spending 
enormous  sums  for  foreign  fuels. 

Following  the  discussion  on  the  importance  of  the 
transportation  phase  of  the  problem  it  was  unanimously 
resolved  that  the  following  memorandum  be  submitted 
by  The  Engineering  Institute  of  Canada  and  the  Canadian 
Institute  of  Mining  and  Metallurgy  to  the  Fuel  Com- 
mittees of  the  Senate  and  House  of  Commons,  upon 
proper  authority  being  secured  from  the  councils  of 
these  bodies. 

WHEREAS  it  is  the  opinion  of  the  Fuel  Committee  of  The 
Engineering  Institute  of  Canada,  co-operating  with  the  Canadian 
Institute  of  Mining  and  Metallurgy,  at  a  regular  meeting  held  at 
Montreal  on  Thursday,  May  thirty-first,  nineteen  twenty-three,  that 
the  most  important  element  in  the  fuel  problem  of  Canada  is  the 
question  of  transportation,  and 

WHEREAS  the  Fuel  Committees  of  the  Senate  and  the  House 
of  Commons  are  at  present  studying  the  fuel  problem  of  Canada, 

Be  it  resolved  — 

THAT  the  Fuel  Committee  of  the  Canadian  Senate  and  the 
House  of  Commons  of  Canada  be  requested  to  consider  the  importance 
of  this  phase  of  the  fuel  problem  to  the  end  that  they  recommend 
provision  of  funds  and  that  they  appoint  a  committee  of  coal  transport- 
ation and  equipment  engineering  experts  to  act  in  consultation  with  the 
engineering  departments  of  the  transcontinental  railways,  to  determine, 
both  scientifically  and  experimentally,  the  greatest  extent  to  which 
the  cost  of  the  transportation  of  coal  from  Alberta  to  Ontario  can  be 
reduced. 

It  was  noted  that  the  secretaries  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  and  The  Engineering 
Institute  of  Canada  had  been  coopted  by  the  Dominion 
Fuel  Board. 
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The  Fuel  Situation  —  an  Opportunity 
for  Service. 

To  the  Membership  of  The  Institute: — 

The  first  number  of  The  Engineering  Journal 
was  devoted  to  the  Fuel  Situation  in  Canada,  and 
President  Vaughan  on  that  occasion  emphasized 
strongly  the  importance  of  the  subject  to  the 
Dominion.  To-day  the  Fuel  Situation  is  even  more 
important,  and  the  conditions  that  now  confront 
us  in  Canada  present  an  opportunity  for  service  to 
our  country  such  as  has  never  before  been  given 
to  the  profession. 

Linked  as  it  is  with  the  great  problem  of  trans- 
portation, in  which  for  its  own  sake,  every  Canadian 
has  a  personal  interest  and  duty,  the  fuel  problem 
becomes  more  important  every  day.  Our  principal 
fuel  deposits  are  generally  far  distant  from  the 
consumers. 

The  knowledge  of  our  available  fuel,  of  many 
kinds  and  every  kind  having  many  exellencies,  is 
inseparable  from  the  correct  understanding  of  its 
proper  use,  the  most  suitable  method  of  burning 
and  the  best  furnaces  and  heating  appliances, 
efficient  ventilation  and  insulated  walls  of  houses, 
not  to  mention  the  broader  and  even  more  com- 
prehensive principles  of  coking  and  by-products, 
briquetting,  and  central  heating  systems.  All 
these  points  and  many  others,  in  their  direct  and 
in  their  indirect  application,  are  appreciated  by 
the  members  of  the  Institute. 

The  Fuel  Committee  of  the  Council  is  actively 
studying  the  whole  question,  and  the  members  are 
invited  to  co-operate  with  them.  Communicate 
with  General  Secretary  Keith.  The  Fuel  Board 
of  Canada  has  already  met  our  representatives. 

But  in  taking  up  the  matter  in  its  broad  aspect, 
please  do  not  overlook  the  importance  of  the  ques- 
iton  LOCALLY.  The  problem  differs  widely  in 
its  application  from  ocean  to  ocean.  In  Sydney 
it  is  one  thing,  in  Montreal  another,  in  Toronto 
still  another,  in  Regina  another,  and  so  on  right 
across  the  continent.  The  proper  fuel  may  be 
wood,  peat,  lignite,  bituminous  coal  or  anthracite. 
Haulage  may  be  or  may  not  be  a  serious  factor. 

I  am  firmly  impressed  that  the  greatest  single 
service  The  Institute  can  render  the  Dominion 
to-day  is  by  every  branch  forming  an  active  fuel 
committee  to  study  the  local  problems  in  partic- 
ular, and  to  publicly  advise  the  people  of  the 
district  as  to  the  best  fuel  and  its  proper  use.  This 
work  should  be  commenced  now,  and  the  local 
information  should  be  given  out  from  time  to 
time,  having  regard  to  the  seasons  and  the  needs. 


Montreal,  June  2,    1923. 


Walter  J.  Francis, 

President. 


Maritime  Professional  Meeting 

Arrangements  are  under  way  for  a  maritime  pro- 

ional  meeting,  the  exact  date  of  which  has  not  yet 

been  established,  to  be  held  in  St.  John,  New  Brunswick, 

towards  the  end  of  September.     This  meeting  promises 

to  be  one  of  the  most  interesting  professional  meetings 

held,  and  it  is  expected  that  a  large  number  from  the 
central  provinces  will  be  present  to  supplement  the 
gathering    from   the   maritime    provinces. 


Saguenay  Branch  Approved 

As  a  further  indication  of  the  engineering  development 
of  the  Dominion,  and  a  growing  desire  on  the  part  of 
members  in  unorganized  districts  to  be  more  closely 
identified  with  the  affairs  of  The  Institute,  an  application 
for  the  establishment  of  a  branch  to  be  known  as  the 
Saguenay  Branch  was  received  by  Council  at  the  meeting 
held  on  Tuesday,  May  twenty-ninth,  nineteen  twenty- 
three,  and  hearty  approval  given  for  the  early  establish- 
ment of  the  branch  in  that  district.  The  secretary  was 
instructed  to  make  arrangements  for  an  organization 
meeting  to  be  held  during  the  summer.  The  Saguenay 
valley  has  become  an  important  engineering  centre  and 
reflects  the  strong  position  occupied  by  the  engineering 
profession  in  the  development  of  the  pulp  and  paper 
industry. 

The  application  reads  as  follows: 

Chicoutimi  West,  Que.,  May  14th,  1923. 
To  the  Council  — 

The  Engineering  Institute  of  Canada, 
Montreal,  Que, 

Gentlemen: — 

We,    the    undersigned    corporate   members   of    The   Engineering 
Institute  of  Canada,  hereby  make  formal  application  for  the  establish- 
ment of  a  branch  of  The  Institute  to  be  known  as  the  "Saguenay  Branch": 
C.  N.  Shanly,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Chicoutimi  West. 
C.  Ben  Bate,  A.M.E.I.C,  Price  Bros.  &  Co.  Ltd.,  Chicoutimi  West. 
H.  V.  Bignell,  a.m.e.i.c,  Price  Bros.,  &  Co.  Ltd.,  Kenogami,  Que. 

F.  L.  Darrell,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que. 
W.  G.  Mitchell,  m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que. 
C.  Roy  McCort,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que. 
A.  A.  MacDiarmid,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que. 

G.  F.  Layne,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que. 

G.  E.  LaMothe,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Chicoutimi  West. 
P.  E.  Rosenorn,  a.m.e.i.c,  Price  Bros.  &  Co.  Ltd.,  Chicoutimi  West. 
J.  F.  Grenon,  a.m.e.i.c,  Chicoutimi.  Que. 
G.  B.  Snow,  a.m.e.i.c,  Chicoutimi,  Que. 
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the  Wife  and  Family  <>f  late  President   St.  I  aurent, 


328 


THE    ENGINEERING    JOURNAL 


July,  1923 


THIS  MONTHS  CONTRIBUTORS 

Modern  Tendencies  in  Engineering  Education 

A  subject  deserving  of  even  greater  attention  than 
it  is  at  present  receiving  has  been  comprehensively 
treated  in  a  paper  by  Professor  H.  W.  McKiel,  A.M.E.I.C., 
entitled  "Modern  Tendencies  in  Engineering  Education"; 
presented  before  the  Moncton  Branch  on  February  19th, 
1923. 

Professor  McKiel  has  devoted  a  great  deal  of  time 
and  study  to  the  changing  requirements  of  the  engineer- 
ing courses  in  the  universities  and  has  presented  in 
his  paper  an  analysis  of  the  curricula  of  the  engineering 
faculties  of  many  of  the  principal  universities  on  this 
continent.  A  large  number  of  the  members  of  The  Ins- 
titute have  given  much  thought  to  the  present  needs  of 
the  profession  and  to  these  members  particularly  Pro- 
fessor McKiel's  paper  will  provide  new  food  for  thought. 

Professor  McKiel  received  his  primary  education 
in  the  public  schools  in  Gananoque,  Ontario,  in  which 
town  he  was  born  in  1888.  In  1903  he  matriculated 
from  Alexandria  (Glengarry)  high  school  and  entered  the 
arts  course  at  Queen's  University  in  1904;  graduated  four 
years  later  with  the  degree  of  Bachelor  of  Arts  with  honours 
in  experimental  physics  and  chemistry.  He  then  pursued 
a  course  of  graduate  study  for  one  year  following  which, 
he  entered  the  school  of  mining  or  as  it  is  now  known,  the 
faculty  of  applied  science  at  Queen's  University  and  again 
graduated  with  honours  in  1912  with  the  degree  of  Ba- 
chelor of  Science,  in  chemical  and  metallurgical  engineer- 
ing. For  one  year  he  was  director  of  the  collegiate  depart- 
ment and  teacher  of  science  at  Mount  Royal  College, 
Calgary  and  was  for  six  and  a  half  years  professor  of 
mechanical  engineering  and  for  three  and  a  half  years 
senior  professor  of  engineering  at  Mount  Allison  Univer- 
sity, Sackville,  N.B. 

During  vacation  periods,  Professor  McKiel  was  at 
various  times  with  the  Canada  Cement  Company  as  che- 
mist at  their  Lakefield,  Ontario  mill;  research  associate 
with  the  department  of  electro-metallurgical  research 
at  Queen's  University,  engaged  on  the  production  and  use 
of  cobalt;  research  chemical  engineer  with  the  British 
Chemical  Company  at  Trenton,  Ontario.  Professor 
McKiel  has  also  been  secretary  and  registrar  of  the  faculty 
of  applied  science  of  Mount  Allison  University  for  nine 
years  and  been  a  member  of  the  Canadian  Universities 
Conference  committee  on  engineering  education,  represent- 
ing the  university  at  two  of  these  meetings. 

He  was  admitted  into  The  Engineering  Institute  of 
Canada  as  Associate  Member  on  October  28th,  1919 
and  is  also  Member  of  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Mining  Engineers, 
the  Society  for  the  Promotion  of  Engineering  Education, 
Fellow  Canadian  Institute  of  Chemistry  and  vice-presi- 
dent of  the  Maritime  Chemists'  Association. 

Maximum  Age  for  Re-Surfacing  Concrete 

Roads 

In  a  short  paper  appearing  in  this  issue  of  Tin 
Journal,  Professor  R.  deL.  French,  M.E.I. C,  has  presented 
the  principal  features  of  his  report  on  the  Maximum  Age 
for  Re-Surfacing  Concrete  Roads. 

Professor  French  is  of  United  States  birth  and  educ- 
ation, but  has  been  naturalized  in  Canada  for  many  years. 
A  graduate  of  1905  of  the  Worcester  Polytechnic  Institute, 
he  at  once  became  assistant  to  Professor  M.  A.  Howe, 


engaged  in  the  revision  of  the  latter's  well-known  texts 
on  masonry  arches,  and  then  returned  to  his  alma  mater 
for  further  work,  for  which  he  was  granted  the  C.E. 
degree  in  1908.  Then  followed  two  years  with  the  com- 
missioners of  sewerage  of  Louisville,  Ky.,  as  assistant 
engineer  on  the  design  and  construction  of  about  o5,000,000 
worth  of  storm  and  sanitary  sewers,  including  some  very 
large  ones,  and  a  year  as  assistant  chief  engineer  of  the 
National  Concrete  Construction  Company,  also  of  Louis- 
ville, in  general  contracting. 

In  1911,  he  joined  the  staff  of  Messrs.  R.  S.  and 
W.  S.  Lea,  consulting  sanitary  and  municipal  engineers 
of  Montreal,  as  principal  assistant  engineer,  leaving  this 
position  in  1918  to  become  associated  with  Arthur  Sur- 
veyer,  m.e.i.c.  From  1919  until  the  completion  of  its 
plant  at  Bienfait,  Sask.,  he  served  the  Lignite  Utilization 
Board  of  Canada  as  its  engineer. 

In  addition  to  his  professional  work,  he  has  been 
in  charge  of  the  highway  and  municipal  engineering 
instruction  at  McGill  University  since  1911,  and  was 
finally  appointed  to  the  new  chair  in  these  subjects 
in  1921. 

Professor  French  is  a  member  of  both  The  Engineering 
Institute  of  Canada  and  the  American  Society  of  Civil 
Engineers.  He  has  written  a  number  of  papers  for  the 
technical  press,  and  will  be  remembered  as  the  author 
of  "The  Design  and  Construction  of  Reinforced  Concrete 
Covered  Reservoirs",  awarded  the  Gzowski  Medal  in 
1920.  He  was  admitted  to  The  Institute  as  Associate 
Member  on  March  11th,  1913,  and  elected  Member  on 
October  22nd,  1918.  He  has  served  The  Institute  in 
various  capacities  since  1913,  and  at  the  moment  is  a 
member  of  three  of  its  committees. 

Transportation  Routes  in  Canada 

Of  more  than  usual  interest 
is  the  paper  on  Transportation 
Routes  in  Canada,  by  F.  W. 
Cowie,  m.e.i.c,  read  before  the 
Montreal  Branch  on  April  19th, 
1923.  While  treating  the  sub- 
ject generally,  Mr.  Cowie  refers 
particularly  to  the  "Hudson's  Bay 
Route"  and  devotes  the  greater 
portion  of  his  paper  to  detailing 
the  features  of  this  project. 

Mr.  Cowie  was  born  in  1863 
at  Caledonia,  Haldimand  county, 
Ontario,  where  he  attended  the 
public  and  high  schools.  He  later 
spent  one  year  at  Woodstock 
College,  Woodstock,  Ont.,  taking  a  special  course  in 
mathematics  and  practical  astronomy,  and  in  September 
1883  entered  the  second  year  civil  engineering  course  at 
McGill  University,  graduating  with  the  degree  of  Bachelor 
of  Applied  Science  in  1886.  He  was  then  appointed 
assistant  engineer  under  the  late  Sir  John  Kennedy  then 
chief  engineer,  Montreal  Harbour  Commissioners.  Since 
that  date  Mr.  Cowie  has  continuously  devoted  his  service 
to  this  very  important  branch  of  engineering  work,  having 
been  for  a  number  of  years  chief  engineer  for  the  Harbour 
Commission  of  Montreal.  In  1922  he  resigned  from  the 
position  of  chief  engineer  and  was  appointed  to  the  position 
made  vacant  by  the  death  of  the  late  Sir  John  Kennedy 
that  of  consulting  engineer  to  the  Board. 
Admitted  to  The  Institute  as  Associate  Member  on 
November  11th,  1887,  Mr.  Cowie  was  transferred  to  the 
grade  of  Member  on  May  19th,  1898,  and  has  always 
taken  an  interest  in  Institute  affairs. 


F.  W.  COWIE,    M.E.I.C. 
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Geo.  W.  Craig,  m.e.i.c,  formerly  city  engineer, 
Calgary,  is  now  district  engineer  with  The  Asphalt  Asso- 
ciation, Chicago,  111. 

H.  W.  Perkins,  a.m.e.i.c,  is  engaged  in  highway 
work  with  the  State  Highway  Department  at  Two 
Harbors,  Minn. 

Trevor  C.  Thompson,  jr.E.i.c,  has  accepted  a  position 
with  the  Crosby  Steam  Gauge  and  Valve  Company,  at 
Charlestown,  Mass. 

T.  C.  Main,  a.m.e.i.c,  has  been  transferred  by  the 
Canadian  National  Railways  from  Paskwegin,  Sask.,  to 
Winnipeg,  Man. 

George  H.  C.  Norman,  s.E.i.c,  has  completed •  his 
third  year  in  electrical  engineering  at  the  University  of 
British  Columbia,  and  is  with  the  Canadian  Mining  and 
Smelting  Company  at  Trail,  B.C.,  for  the  summer. 

Boyd  Candlish,  a.m.e.i.c,  has  resigned  from  the  staff 
of  the  Herbert  Morris  Crane  and  Hoist  Company,  Niagara 
Falls,  Ontario,  and  has  accepted  a  position  with  a  firm 
of  industrial  engineers  in  Detroit,  Michigan. 

John  S.  Hall,  a.m.e.i.c,  is  locomotive  foreman  with 
the  Canadian  Pacific  Railway  at  Havelock,  Ont.,  having 
been  transferred  from  London,  Ont.  Mr.  Hall  graduated 
with  the  class  of  '14  from  McGill  University. 

F.  A.  Ellis,  s.E.i.c,  of  Toronto,  Ont.,  is  with  the 
Canadian  Westinghouse  Company,  Limited,  at  Hamilton, 
Ont.,  having  accepted  an  appointment  under  the  com- 
pany's two-year  apprenticeship  course. 

L.  Wilfred  Lockett,  s.E.i.c,  who  graduated  from 
Queen's  University  this  spring,  has  accepted  a  position 
with  the  Riordon  Company  Limited,  at  their  Temiskaming 
plant,  in  combustion  engineering  work. 

B.  M.  Hill,  m.e.i.c,  and  C.  McN.  Steeves,  m.e.i.c, 
were  selected  on  May  16th  as  the  representatives  of  the 
Alumni  Society  on  the  Senate  of  the  University  of  New 
Brunswick. 

H.  J.  Cooper,  a.m.e.i.c,  has  been  transferred  from 
the  Drainage  Branch,  Reclamation  Service,  Department 
of  the  Interior  at  Ottawa,  to  the  office  engineering  staff 
of  the  Irrigation  Division  at  Calgary. 

James  Ewing,  M.E.I.C,  town  planning  engineer  of 
Montreal,  together  with  Beaugrand  Champagne  and 
M.  Cormier,  architects,  have  been  appointed  technical 
advisors  to  a  committee  appointed  by  the  council  of  the 
city  of  Montreal  to  study  the  question  of  town  planning. 

J.  V.  Buttlerworth,  s.E.i.c,  graduated  this  year  from 
Nova  Scotia  Technical  College  with  the  degree  of  S.B. 
and  is  with  the  Geological  Survey  of  Canada  as  first 
assistant  on  a  topographical  survev  party  at  Springfield, 

N  - 

O.  C.  E.  Founder,  a.m.e.i.c,  has  been  transferred 
from  Ottawa  by  the  Dominion  Water  Power  Branch, 
with  headquarters  at  Montreal,  Que.,  and  is  now  on  the 
staff  of  engaged  in  hydrometrir  studies  in  the  provina 
of  Quebec,  of  which  Leo.  (',.  Denis,  A.M.E.I.C,  is  in  ehai 

C.  P.  Mills,  S.E.I.C,  of  Ottawa,  has  hem  appointed 
to   the   staff  of  the   management  division   of  Stone  and 


Webster,  Inc.,  at  Boston,  Mass.  Mr.  Mills  was  with 
this  company  on  summer  work  during  his  vacation  last 
year  and  returned  to  complete  his  course  at  McGill 
University  last  fall. 

L.  T.  Rutledge,  m.e.i.c,  secretary-treasurer  of  the 
Kingston  Branch,  has  been  appointed  architectural  super- 
intendent and  resident  engineer  on  the  construction  of 
the  new  library  for  Queen's  University.  Mr.  Rutledge 
represents  both  the  architects,  Messrs.  Shepard  and 
Calvin,  of  Toronto,  and  the  University. 

A.E.Stewart,  a.m.e.i.c,  has  been  appointed  roadmaster 
by  the  Canadian  Pacific  Railway,  covering  the  subdivisions 
of  Coutts,  Cardston  and  Sterling,  in  Alberta,  having  been 
transferred  from  Glacier,  B.C.  Mr.  Stewart  received  the 
degree  of  B.Sc.  in  civil  engineering  from  the  University 
of  Saskatchewan  in  1922. 

B.  C.  Rochester,  s.E.i.c,  has  joined  the  engineering 
staff  of  the  English  Electric  Company,  at  St.  Catharines, 
Ont.,  where  he  is  receiving  a  course  of  training  with  a 
view  to  entering  the  sales  department  of  the  company. 
Mr.  Rochester  graduated  in  electrical  engineering  this 
year  from  McGill  University. 

H.  G.  Thompson,  s.E.i.c,  has  resigned  from  the 
position  of  sales  engineer  for  the  Canadian  Sirocco  Com- 
pany, Limited,  of  Montreal,  to  accept  a  position  on  the 
engineering  staff  of  the  Riordon  Company  Limited,  at 
their  Temiskaming  mill.  Mr.  Thompson  graduated 
from  the  University  of  Toronto  in  1922. 

Harold  J.  Acton,  B.Sc.  (McGill  '21),  s.E.i.c,  received 
the  degree  of  Master  of  Science,  in  electrical  engineering 
at  the  graduation  exercises  of  the  Massachusetts  Institute 
of  Technology,  on  June  twelfth.  His  research,  under  the 
direction  of  Doctor  A.  E.  Kennelly,  was  on  inductive 
interference,  on  which  subject  a  thesis  was  presented. 

W.  J.  Dick,  m.e.i.c,  has  moved  from  Calgary  to 
Edmonton,  and  has  opened  an  office  in  the  Macleod 
Building.  Mr.  Dick  is  general  manager  of  the  Cadomin 
Mines,  Limited.  He  graduated  from  McGill  University 
with  the  degree  of  B.Sc,  in  mining  in  1908  and 
received  his  M.Sc.  three  years  later. 

I.  R.  Strome,  a.m.e.i.c,  is  now  with  the  department 
of  the  Interior  at  Ottawa  in  connection  with  the  Inter- 
national Waterways  Treaty.  Until  recently  he  has  been 
on  the  surveying  staff  of  the  department  at  Calgary, 
having  been  employed  there  since  1914.  Mr.  Strome 
graduated  from  the  University  of  Toronto  with  the  class 
of  '14. 

Albert  Auger,  a.m.e.i.c,  formerly  assistant  engineer 
in  charge  of  construction  work  for  the  Grand  Trunk 
Pacific  Railway  at  Prince  Rupert.  B.C.,  has  been  transfer- 
red by  the  Canadian  National  Railways  to  headquarters 
at  Winnipeg,  Man.  Mr.  Auger  received  his  degrees  of 
B.A.,  and  B.C.E.,  from  the  Universitv  of  Manitoba  in 
1908  and  1913  respectively. 

F.  W.  Townsend,  a.m.e.i.c,  is  on  a  four  months' 
leave  from  Peru,  South  America,  where  he  has  been  for 
the  past  three  years  with  the  London  and  Pacific  Petro- 
leum Company.  Mr.  Townsend  is  spending  his  vacation 
at  his  home  in  Wyoming,  111.,  and  will  later  return  to 
Peru  for  a  further  period  of  three  years,  Foi  a  mini 
of  years,  hi'  was  located  ;it  Regina,  Sask.,  a-  engineer  for 
the  Imperial  Oil  Company. 

R.  Harrison,  jr.E.i.( ..  was  recently  appointed  engineer 
and  superintendent  for  the  Scarboro  water  works  system, 
Scarboro,   Ont.    Mr.    Harrison   received   the  degree   oi 
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B.A.Sc.  from  the  University  of  Toronto  in  1920  and  was, 
for  a  time,  draughtsman  with  the  Hydro-Electric  Power 
Commission  of  Ontario,  in  the  hydraulic  department  and 
with  the  firm  of  James,  Proctor  and  Redfern  of  Toronto, 
Ont. 

Horace  L.  Seymour,  M.E.I. C,  C.E.  (Tor.)  with  offices 
in  Toronto  and  Weston,  has  been  appointed  engineer  to 
the  Weston  Water,  Power  and  Light  Commission.  He 
is  also  engaged  in  general  municipal  engineering  work  for 
the  town,  and  is  acting  as  resident  engineer  for  the 
town  on  the  sewerage  system  to  be  installed  in  unsewered 
districts  of  Weston,  for  which  work  W.  B.  Redfern, 
A.m.e.i.c.  is  the  consulting  engineer. 

G.  S.  Stairs,  a.m.e.i.c,  has  been  appointed  to  the 
position  of  town  manager  of  Wolfville,  N.S.  After 
graduation  from  the  University  of  Dalhousie  with  the 
degree  of  B.Sc.  in  1911,  he  was  connected  with  the 
Western  Canada  Power  Company  at  Slave  Lake,  and 
later  was  appointed  assistant  to  the  construction  engineer 
on  topographical  surveys  and  construction.  Prior  to  his 
present  appointment,  Mr.  Stairs  was  with  the  city 
engineer's  office  of  Halifax,  N.S. 

Frank  N.  Speller,  m.e.i.c,  received  the  degree  of 
D.Sc.  at  the  recent  convocation  of  the  University  of 
Toronto.  Mr.  Speller  graduated  in  1893  from  the 
University  of  Toronto  in  civil  engineering  and  a  year 
later  graduated  with  honours  in  mining  and  metallurgy. 
In  1898  he  was  appointed  lecturer  in  applied  mechanics, 
and  later  was  connected  with  general  mining  work  in 
Canada  until  1901,  when  he  left  Canada  to  join  the  staff 
of  the  National  Tube  Company  at  McKeesport,  Pa.,  and 
in  1905  was  appointed  metallurgical  engineer  with  offices 
at  Pittsburgh,  Pa.,  which  position  he  still  holds. 

NoelOgilvie,  m.e.i.c,  director  of  the  Geodetic  Survey 
of  Canada,  Ottawa,  Dr.  W.  Bell  Dawson,  m.e.i.c  super- 
intendent of  the  Tidal  Surveys,  Ottawa,  and  J.  Patterson, 
Meteorological  Service,  Toronto,  represented  the  National 
Committee  of  Canada  of  the  International  Union  of 
Geodesy  and  Geophysics  at  the  annual  meeting  of  the 
American  Geophysical  Union,  held  at  Washington,  D.C. 
from  April  17th  to  19th  inclusive.  Mr.  Ogilvie  had  the 
honour  of  presenting  an  address  on  "The  Organization 
and  Aims  of  the  National  Geodetic  and  Geophysical 
Committee  of  Canada." 

XIHth  International  Congress  of  Navigation 

C.  E.  W.  Dodwell,  Hon.  m.e.i.c,  is  in  Europe  to  attend 
the  XIHth  International  Congress  of  Navigation  opening 
in  London  on  July  second,  nineteen  twenty-three.  Mr. 
Dodwell  is  the  official  representative  of  The  Institute  at 
this  congress,  and  also  represents  the  Federal  government. 

Appointments  to  Canadian  Engineering  Standards  Comm. 

The  Council  of  The  Institute  has  nominated  Professor 
C.  J.  MacKenzie,  M.c,  m.e.i.c,  dean  of  the  faculty  of 
civil  engineering  of  the  University  of  Saskatchewan,  as  a 
member  of  the  Main  Committee  of  the  Canadian  Engin- 
eering Standards  Association,  to  replace  W.  H.  Winter- 
rowd,  m.e.i.c,  whose  resignation  was  necessary  owing 
to  the  fact  that  he  removed  to  the  United  States.  W.  H. 
Sutherland,  m.e.i.c,  assistant  engineer,  Montreal  Water 
and  Power  Company,  Montreal,  was  nominated  as  The 
Institute's  representative  on  the  sub-committee  on  Cast 
Iron  Pipe,  and  J.  W.  Orrock,  m.e.i.c,  assistant  engineer, 
Canadian  Pacific  Railway,  was  nominated  to  represent 
The  Institute  on  the  C.E.S.A.,  sub-committee  on  Railway 
Fences  and  Gates. 


Recent  Graduates  in  Engineering 

The  following  lists  of  students  who  have  recently  receive-]  degrees 
and  honours  have  been  received  from  the  University  of  New  Brunswick. 
University  of  Manitoba,  McGill  University,  Queen's  University,  and 
the  University  of  Toronto. 

University  of  New  Brunswick 
Degree  of  B.Sc. 

Akerley,  Edward  Cecil,  B.Sc.,  (Civ.;,  St.  John,  N.B. 
Burgess,  Francis  Hubert,  B.Sc,  (Elec),  Grand  Falls,  N.B. 
Burtt,  James  Henry,  B.Sc,  (Elec),  Fredericton,  N.B. 
Burpee,  Charles  Miles,  B.Sc,  (Civ.),  Edmundston,  N.B. 
Carson,  Claude  Roy  Hunter,  B.Sc,  (Elec.),  Grand  Manan,  N.B. 
Creed,  George  Edward,  B.Sc,  (Elec),  Sussex,  N.B. 
Dummer,  Ronald  Alfred,  B.Sc,  (Elec),  St.  John,  N.B. 
Ferris,  Laurance  Holden,  B.Sc,  (Civ.),  St.  John,  N.B. 
Gilmore,  Lawrence  Edgar,  B.Sc,  (Forestry),  Stanley,  N.B. 
Gunter,  Ernest  Herbert,  B.Sc,  (Forestry;,  Fredericton,  N.B. 
Hagerman,  Bernard  Harrison,  B.Sc,  (Civ.),  Fredericton,  N.B. 
Hagerman,  Edward  Wendell,  B.Sc,  (Forestry),  Fredericton,  N.B. 
Haines,  Benjamin  Willard,  B.Sc,  (Elec),  North  Devon,  N.B. 
Jamer,  Daniel  Watson.  B.Sc,  (Forestry;,  North  Devon,  N.B. 
Jewett,  Clarence  Glenwood,  B.Sc,  (Elec),  Fredericton,  N.B. 
Lawlor,  Walter  Francis,  B.Sc,  (Civ.),  Fredericton,  N.B. 
Lister,  Leland  Stratton,  B.Sc,  (Forestry;,  Fredericton,  N.B. 
Lounsburv,  William  Lawrence,  B.Sc,  (Elec),  Fredericton,  N.B. 
MacDona'ld,  William  Dollard,  B.Sc,  (Elec),  Sussex,  N.B. 
MacKenzie,  Kenneth  Perley,  B.Sc,  (Elec),  Portland,  Me. 
Maxwell,  Harold  James,  B.Sc,  (Civ.),  St.  John,  N.B. 
MacNeil,  William,  B.Sc,  (Forestrv),  Dalhousie,  N.B. 
Phillips,  Richard  Darrell,  B.Sc,  (Elec),  Fredericton,  N.B. 
Scott,  Harold  Watson,  B.Sc,  (Civ.),  Barker's  Point,  N.B. 
Smith,  Henry  Eric  Connell,  B.Sc,  (Elec),  Woodstock,  N.B. 

University  of  Manitoba 

Degree  of  B.Sc.  (with  honours) 

Abraham,  Yehuda,  B.Sc,    (El.),    Winnipeg,  Man. 

Eyford,  Cornell  T.,  B.Sc,   (EL),    " 

LeNeveu,  Arthur,  B.Sc,    (EL), 

Sterritt,  W.  Robert,  B.Sc,  (EL), 

Trueman,  James  C,  B.Sc,  (CL), 

Trueman,  Mark  C,  B.Sc,  (EL), 


Winnipeg,  Alan. 
Winnipeg,  Man. 
Blackpool,  England. 
Winnipeg,  Man. 
Winnipeg,  Man. 


Degree  of  B.Sc. 

Allen,  John  M.,  B.Sc,  (CL),  Winnipeg,  Man. 
Battershill,  Charles  A.,  B.Sc,  (CL),  Winnipeg,  Man. 
Cheshire,  W.  V.,  B.Sc,  (EL),  Winnipeg,  Man. 
Creighton,  James  M.,  B.Sc,  (CL),  Winnipeg,  Man. 
Duncan,  J.  E.,  B.Sc,  (EL),  Edmonton,  Alta. 
Halland,  H.  M.,  B.Sc,  (CL),  Starbuck,  Man. 
Lechtzier,  Saul,  B.Sc,  (EL),  Winnipeg,  Man. 
MacLean,  Vincent,  B.Sc,  (CD,  Winnipeg,  Alan. 
McCuaig,  Donald  A.,  B.Sc,  (EL),  Alinto,  Alan. 
McKay,  James  E.,  B.Sc,  (EL),  Winnipeg,  Man. 
Mitchell,  James  L,  B.Sc,  (CL),  Selkirk,  Alan. 
Muir,  J.  Fred,  B.Sc,  (CL),  Winnipeg,  Alan. 
O'Neille,  Patrick,  B.Sc,  (EL),  Winnipeg.  Alan. 
Steenberg,  Neil,  B.Sc,  (CL),  Winnipeg,  Alan. 
Tempest,  William  F.,  B.Sc,  (CL),  Winnipeg,  Alan. 
Walden,  J.  G.  Loftin,  B.Sc,  (EL),  Bagot,  Man. 
Watson,  Stewart  C,  B.Sc,  (EL),  Winnipeg,  Alan. 
Worthington,  Robert  E.,  B.Sc,  (CL),  Winnipeg,  Alan. 

McGill  University 
Honour  Graduates  with  Degree  of  B.Sc. 

Buffam,  Basil  Scott  Whyte,  B.Sc,  (AIL),  Perth,  Ont. —  Honours  in 
Geology. 

Buller,  Francis  Hamilton,  B.Sc,  (El.i,  Alontreal,  Que. — British 
Association  Medal;  Honours  in  Electrical  Engineering. 

Cregeen,  Kenneth  Thomas,  B.Sc.  (EL),  Montreal,  Que.  —  Under- 
graduates Society's  First  Prize  for  Summer  Essay;  Honours  in 
Electrical  Engineering. 

Culpeper,  Bernard  Armel,  B.Sc.  (CL),  Montreal,  Que.  —  British 
Association  Medal;  Honours  in  Civil  Engineering 

Gegg,  Richard  Conrad,  B.Sc,  (ML),  Hong  Kong,  China.  —  Honours 
in  Alining  Engineering. 

Lawrence,  Frederick  Sylvester,  B.Sc,  (CL),  Alontreal,  Que.  —  Depart- 
mental Prize  for  Summer  Essay. 

Layne,  John  Graham,  B.Sc,  (Met.),  Barbados,  B.W.I.  —  British 
Association  Medal;  Alilton  Hersey  Prize  for  Summer  Essay: 
Honours  in  Metallurgical  Engineering. 

AlcLagan,  Thomas  Rodgie,  B.Sc,  (Me.),  Westmount,  Que. —  Crosby 
Steam  Gauge  Co.'s  Prize  for  Summer  Essav. 

Moore,  Reginald  Arthur,  B.Sc,  (EL),  New  Westminster,  B.C. — 
British  Association  Medal;  Honours  in  Electrical  Engineering. 
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Sherwood,  Thomas  Kilgore,  B.Sc,  (Chem.),  Montreal  West,  Que.  — 

Honours  in  Chemical  Engineering. 
Steacie,  Edgar  William  Richard,  B.Sc,  (Chem.),  Westmount,  Que.  — 

British  Association  Medal;  Honours  in  Chemical  Engineering. 
Whittemore,  Carl  Raymond,  B.Sc,   (Met.),  Trail,  B.C.  —  Research 

Fellowship  in  Metallurgical  Engineering. 
Woods,  Walter  Hamilton,  B.Sc,  (Mi.),  Victoria,  B.C.  —  Honours  in 

Mining  Engineering. 

Degree  of  M.Sc. 

Bain,  George  William,  M.Sc,  Lachute,  Que. 
Bickell,  William  Albert,  M.Sc,  Vancouver,  B.C. 
Bissell,  Harold  Rudolph,  M.Sc,  Toronto,  Ont. 
Humes,  Harold  Louis,  M.Sc,  Westmount,  Que. 
McClelland,  William  Raymond,  M.Sc,  Halifax,  N.S. 

Degree  of  B.Sc. 

Abbott-Smith,  Henry  Bancroft,  B.Sc,  (El.),  Westmount,  Que. 
Ahem,  Philip  Charles  Bvrne,  B.Sc,  (El.),  Ottawa,  Ont. 
Allan,  John  Maynes,  B.Sc,  (Chem.),  Halifax,  N.S. 
Anderson,  Dan,  B.Sc,  (EL),  Charlottetown,  P.E.I. 
Armstrong,  Arnold  Victor,  B.Sc,  (El.),  Montreal,  Que. 
Benett,  Charles  Morgan,  B.Sc,  (EL),  Brantford,  Ont. 
Binns,  George  Frederick,  B.Sc,  (Me.),  Montreal,  Que. 
Blackall,  John  Fenwick  Walker,  B.Sc,  (Me.),  St.  John's,  Nfld. 
Bleau,  Alphonse,  B.Sc,  (Met.),  Beloeil,  Que. 
Bloomsfield,  Jacob,  B.Sc,  (Me.),  Montreal,  Que. 
Bown,  Charles  Roy,  B.Sc,  (Me.),  Sydney,  N.S. 
Bradshaw,  Gordon  Rothwell,  B.Sc,  (Mi),  Nelson,  B.C. 
Brisbane,  William  Gordon,  B.Sc,  (Ci.),  Westmount,  Que. 
Brodeur,  Jean  Charles,  B.Sc,  (Mi.),  Ottawa,  Ont. 
Budden,  Arthur  Napier,  B.Sc.  (Me.),  Montreal,  Que. 
Chisholm,  Joseph  Donald,  B.Sc,  (EL),  Antigonish,  N.S. 
Craik,  Oliver  Stanley,  B.Sc,  (EL),  Melbourne,  Que. 
Crain,  George  Edwin,  B.Sc,  (Ci.),  Ottawa,  Ont. 
Cross,  George  Esplin,  B.Sc.  (Me.),  Westmount,  Que. 
Desloover,  Jean  Albert  R.,  B.Sc,  (EL),  Montreal,  Que. 
Dewis,  Edwin  Harold,  B.Sc,  (Me.),  Shubenacadie,  N.S. 
Dickinson,  Albert  Godfret,  B.Sc,  (EL),  Vancouver,  B.C. 
Dormer,  William  John  Smillie,  B.Sc,  (EL),  Lennoxville,  Que. 
Eadie,  Thomas  Wardrope,  B.Sc,  (Ci.),  Ottawa,  Ont. 
Elkington,  Gerald  Erlam,  B.Sc,  (EL),  Duncan,  B.C. 
Fagan,  James  Wilfred,  B.Sc,  (Me.),  Montreal,  Que. 
Farnsworth,  Arthur  Leslie,  B.Sc,  (Me.),  Cookshire,  Que. 
Finlayson,  Harold  Musgrave,  B.Sc,  (Ci.),  Montreal,  Que. 
Foss,  Donald  Burrowes,  B.Sc,  (Me.),  Sherbrooke,  Que. 
Gilbert,  Edgar  Valentine,  B.Sc,  (Ci.),  Montreal,  Que. 
Goldberg,  Harry  Julius,  B.Sc,  (EL),  Montreal,  Que. 
Grant,  Alexander  James,  B.Sc,  (EL),  Moncton,  N.B. 
Griffith,  Thomas  Raymond,  B.Sc,  (Chem.),  Outremont,  Que. 
Hague,  Edward  Cousins,  B.Sc,  (EL),  Montreal,  Que. 
Harbert,  Edward  Thomas,  B.Sc,  (Me.),  Montreal,  Que. 
Harling,  Frank  Norman,  B.Sc,  (Ci.),  Westmount,  Que. 
Jackson,  Lawrence  Wright,  B.Sc,  (EL),  Ottawa,  Ont. 
Johnson,  William  James,  B.Sc,  (Ci.),  Lachine,  Que. 
Jordan,  John  Nealon,  B.Sc,  (Me.),  St.  John,  N.B. 
Laidley,  Wendell  Howard,  B.Sc,  (Ci.),  Montreal,  Que. 
Maclnnes,  Donald  Alexander,  B.Sc,  (Me.),  Montreal,  Que. 
McKinrisey,  Gordon,  B.Sc,  (Ci.),  Lennoxville,  Que. 
MacLaren,  Albert  Roy,  B.Sc,  (Me.),  Buckingham,  Que. 
McLennan,  Gordon  Roderick,  B.Sc,  (EL),  Ottawa.  Ont. 
Matheson,  Arthur  Marshall,  B.Sc,  (Chem.),  Ottawa,  Ont. 
Moran,  Taylor  Matthew,  B.Sc.  (Me  |,  Ottawa,  Ont. 
Monro,  David  John  Best,  B.Sc.,  (El.),  Montreal,  Que. 
O'lleir,  Hugh  Bingham,  B.Sc,  <Mi.i.  Hamilton,  Ont. 
Oliver,  Cuthbert  Jack,  B.Sc,  (El.),  New  York,  N.Y. 
Oliver,  James  Harold,  B.Sc,  (El  I,  Rockburn,  Que. 
Peters,  Arthur  Wright,  B.Sc.,  (EL),  Montreal,  Que. 
Rainnie,  Ronald  James,  B.Sc.,  (Me.  .  Sackville,  N.B. 
Renouf,  Edward  T.,  B.Sc.,  (Me.),  Montreal,  Que. 
Rochester,  Bertram  Cole,  M.Sc,  (El.),  Ottawa,  Ont. 
Roquet,  Leo  Laurent.  B.Sc,  (Me.  i,  Ottawa,  Out. 
Ross,  Malcolm  Vaughan,  B.Sc,  (El.),  Quebec,  Que. 

ftt,  James  McDonald,  15. Sc.  (Me.),  Vallevheld,  Que. 

tt,  Lewis  John,  B.Sc.,  (Me.),  Grand  Falls",  Nfld. 
Simpson,  Richard  Landon,  B.Sc.,   (  i   .  Montreal,  Que. 
Smallhorn,  Edward  Robert,  B.Sc.,  (Ci.),  Montreal,  Que. 
Smith,  Adam  Wyndham  Simpson,  B.Sc..  (El,  I,  London,  Ont. 
Smith.  David  Whitney,  15  S.  (Me    .  Montreal,  Q 
Timmis.  Harold  Gordon,  15. Sc,  (Me.),  Passiac,  X  I 
Toole,  Francis  James,  B.Sc,    (  hem.),  London.  England. 
Vrooman,  Harold  William,  B.Sc  .  (Chem.),  Walkerville,  Ont 

ter,  Robert  Chilion  Peter,  B.S  .  Me.),  Ottawa,  Ont. 
Wetmore,  Douglas  Stevenson,  15  Sc  .  (Chem  i,  Truro,  N.S. 
Wylde,  Charles  Napier,  15. Sc,  'Me.:,  Monti,  il.  I 


Queen's  University* 
Degree  of  B.Sc.  (with  honours) 

James,  Victor  Arnold,  B.Sc,  (Mi.),  Toronto,  Ont. 

Degree  of  B.Sc. 

Baker,  Ackland  James,  B.Sc,  (EL).  Lakeside,  Ont. 
Bastedo,  Thomas  Franklin,  B.Sc.  (Ci.),  Woodstock,  Ont. 
Foster,  Arthur  Richards,  B.Sc,  (Ci.),  Sault  Ste.  Marie,  Ont. 
Kennedy,  Thurlow  William,  B.Sc,  (Me.),  Ottawa,  Ont. 
Koen,  James  Doyle,  B.Sc,  (Ci.),  Sydenham,  Ont. 
MacDonald,  Neil  Thomas,  B.Sc,  (Ci.),  Kingston,  Ont. 
McClure,  John  Burns,  B.Sc,  (EL),  Thamesford,  Qnt. 
Read,  George  Wilbert,  B.Sc,  (Me.),  Dunrobin,  Ont. 
Tomkins,  John,  B.Sc,  (Ci.),  Kingston,  Ont. 

Governor-General's  Medal 

Monteith,  A.  C,  B.Sc. ,  Powassan,  Ont.,  Governor-General's  Medal  to  the 
graduate  receiving  the  highest  standing  in  the  third  and  fourth 
years. 

University  of  Toronto* 
Degree  of  M.A.Sc. 
Culliton,  P.  J.,  B.A.Sc,  M.A.Sc.  (Ci.),  Stratford,  Ont. 
Wynne-Roberts,  R.  L.,  B.A.Sc,  M.A.Sc.  (Chem.),  Elizabeth,  N.J. 

*Lists  for  the  University  of  Toronto  and  Queen's  University  were 
published  in  the  June  1923  Journal. 
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ELECTIONS  AND  TRANSFERS 


i 

\ 


At  the  meeting  of  Council  held  on  May  29th,  1923, 
the  following  elections  and  transfers  were  effected: — 

Member. 
McDIARMID,  Fergus  Archie,  B.A.  (Univ.  of  Tor.),  supervisor 
of  standards,  Geodetic  Survey  of  Canada,  Ottawa,  Ont. 

Associate  Members. 

BARRINGTON,  Yorke  C,  town  engr.,  Sydney  Mines,  N.S. 

BARWICK,  Oliver  Archibald,  B.Arch.  (McGill  Univ.),  dftsman., 
for  D.  J.  Spence,  architect,  Montreal,  Que. 

EDWARDS,  Thomas  Appleby,  dftsman.,  Hydro-Electric  Power 
Commission  of  Ontario,  Chippawa,  Ont. 

GRAHAM,  John  Henry,  junior  engr.,  Dept.  P.W.  Canada, 
London,  Ont.  , 

HOLE,  John,  private  practice,  Toronto,  Ont. 

MCLEAN,  Charles  Luther,  transport  officer,  James  Bay  extension, 
Temiskaming  and  Northern  Ontario  Rly.,  Chute,  Ont. 

MORRISON,  David  Montrose,  engr.  in  charge,  design  and 
constrn.  terminals,  grading,  tracklaying,  etc.,  London  and  Port  Stanley 
Rly.,  London,  Ont. 

POUNDER,  John  Allan,  B.A.  (Univ.  of  Tor.),  engr.,  International 
Boundary  Commission,  Ottawa,  Ont. 

ROBB,  Roland  Wentworth  Tuppcr,  district  manager,  Prov.  of 
Quebec,  Robb  Engineering  Works,  Limited,  Montreal,  Que. 

ROBERTSON,  Randal  Killaly,  B.Sc.  (McGill  Univ.).  works 
manager,  Cooksvillc  Shale  Brick  Company  of  Canada,  Ltd.,  Cooksville, 
Ont. 

Juniors. 

EDWARDS,  Samuel  Michael,  gen.  engrg.  work,  technical  service 
dept.,  City  of  Montreal,  Que. 

KNAPP,  Kdward  Winslow,  B.Sc.  (McGill  Univ.),  Montreal,  Que. 

MUMMERY,    Charles    Rutherford,    B.A.Sc.    (Univ.    of    Tor.), 
demonstrator  in  elec   and   mech.    laboratories,   Univ.    of   Manito 
Winnipeg,  Man. 

VINEBERG.  Samuel  Sulim,  B.Sc.  (McGill  Univ.),  City  of  Win- 
nipeg Hydro-Electric  System,  Winnipeg,  Man. 

Transferred  from  the  class  of  Associate  Member  to  (hat 
of  Member. 

DENNIS,  William  Mellnun.  B.Sc,  (McGill  Inn  i,  geodetic  engr.. 
Geodetic  Survey  of  Canada,  Ottawa,  Ont. 

FORBES-MITCHELL,  William  Joseph,  Major,  I). so.,  senior 
asst.  engr.,  Dept.  P.W.  Canada.  1   in  Ion,  ' 

GRANT,  Alexander  Macdonald,  B.S     (Queen'    I  ■•■•  idetic 

engr..  Geodetic  Survey  ol  Canada,  Ottawa.  Ont. 

HARVIE,  Thomas  White,  ttmi  engr,  ol  the  Port  ol  Montreal, 
Montreal,  Que 

M((  \L1  i  M.  I V  .  B.S      M>(  oil  Univ.),  in  full  chargi 

operation  I       ida, 

Ottawa,  Ont 
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^c  lll.l-.MM.  Leonard  E.,  (Mass.  Inst.  Tech.),  private  practice, 
Montreal,  Que. 

SEYMOUR,  Horace  Llewellyn,  B.A.Sc.  (Univ.  of  Tor.  |,  consulting 
municipal  and  town  planning  engr.,  Toronto,  Out. 

TAIT.  Isaac  Joseph,  (Heriol  Watl  Coll.),  supt.  engr.,  Canadian 
Government  Merchant  Marine,  Limited,  Montreal,  Que. 

YOUNG,  Roderick  Bearce,  B.A.Sc.  (Univ.  of  Tor.),  senior  asst. 
laboratory  engr.,  Hydro-Electric  Power  Commission  of  Ontario, 
Toronto.  Ont. 

Transferred  from  the  class  of  Junior  to  that  of 
Associate  Member. 

BARNES,  Charles  Thomas,  struct'l.  designer,  City  of  Winnipeg 
Hydro-Electric  System,  Winnipeg,  Man. 

BOOKER,  Harvey  D.,  service  dept.  engr.,  Canadian  Westinghouse 
Company,  Fort  William,  Ont. 

BOWMAN,  Frederick,  (Grad.  Univ.  of  Tor.),  checker  and  squad 
leader,  struct'l.  drawing  office,  and  engr.  on  erection  of  steel  bridges, 
Dominion  Bridge  Company,  Lachine,  Que. 

KANE,  Charles  Stanislaus,  engr.  in  charge,  local  contracting 
office,  Dominion  Bridge  Company,  Montreal,  Que. 

OULTON,  Aubrey  Ernest,  asst.  engr.,  bridge  dept.,  C.N.R., 
Moncton,  N.B. 

PLAMONDON,  J.  Adrien,  (Grad.  Ecole  Poly.),  consltg.  engr.  for 
Roberts  Filter  Mfg.  Co.,  of  Darby,  Pa.,  Montreal,  Que. 

WALCOT,  John  Bevan,  (Heriot  Watt  Coll.),  field  and  office  work, 
Walter  J.  Francis  &  Co.,  Montreal,  Que. 

Transferred  from  the  class  of  Student  to  that  of  Junior. 

CLARKE,  Terence,  B.A.Sc.  (Univ.  of  Tor.),  struct'l.  dftsman, 
Canadian  Bridge  Company,  Walkerville,  Ont. 

FORD,  Robert,  B.Sc.  (McGill  Univ.),  constrn.  engr.  under  W.  L. 
Ketchen,  M.E.I.C,  Riordon  Companv,  Limited,  Temiskaming,  Que. 

McCONVILLE,  Cecil  A.,  B.Sc.  (Honours),  (Queen's  Univ.), 
recording  instrument  engr.,  Abitibi  Power  &  Paper  Co.,  Iroquois 
Falls,  Ont. 

The  following  Students  were  admitted: — 
ANTLIFF,  James  Cooper,  B.Sc,   (McGill  Univ.),  Club  House, 

Cedars,  Que. 

BROUGH,   Frank  Sheldon,   B.Sc.    (McGill  Univ.),   48   Windsor 

Avenue,  Westmount,  Que. 

WELLS,  Curtis  Maclvor,  B.A.Sc.  (Univ.  of  Tor.),  68  Alexandra 

Boulevard,  Toronto,  Ont. 

I 
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EMPLOYMENT  BUREAU 


\ 
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Situations  Wanted 
Sales  Engineer 

Sales  Engineer,  B.Sc,  McGill  University,  electrical  engineering, 
P.E.Q.,  A. M.E.I.C,  a.m.a.i.e.e.  Two  years  test  experience,  C.G.E., 
Peterborough.  Ten  years  experience  in  design,  manufacture,  sales 
and  installation  of  all  kinds  of  cable  with  large  cable  manufacturing 
company.   Apply  Box  105-W. 

Civil  Engineers 

Graduate  of  McGill  University,  age  30,  several  years  experienced 
on  railway  location  and  construction  in  Jamaica  and  Guatemala, 
forest  reconnaissance  and  land  surveys;  one  year  hydro-electric  power 
plant  construction,  desires  work  with  firm  of  engineers  or  contractors, 
location  immaterial.     Apply  Box  106- W. 

Civil  engineer,  age  29,  seeks  engagement  with  contracting  or 
engineering  firm  preferably,  or  with  railway  or  government.  Irrigation, 
railway  canal  and  lock  construction,  and  building  experience.  Good 
French  and  a  smattering  of  Spanish  and  have  worked  in  Canada, 
England,  Belgium.  Four  years  war  service.  Willing  to  go  anywhere. 
Leaving  present  firm  because  of  their  lack  of  work.     Apply  Box  107-W. 

Electrical  Engineer 

Electrical  engineer,  Assoc.A.I.E.E.,  age  27,  married.  Employed 
during  the  last  year  by  a  large  public  utility  corporation,  on  meter 
testing  and  records,  distribution  mapping,  switchboard  operation  and 
maintenance,  desires  a  change  in  position.  Would  especially  appreciate 
a  position  with  opportunity  for  advancement.  C.E.F.  experience 
includes  construction  of  Nissen  steel  huts  and  installation  and  erection 
of  small  electric  plant.     Available  early  in  August.  Apply  Box  108-W. 

Situations  Vacant 
Electrical  Engineer 

Man  to  take  charge  of  transformer  assembly  department.  Must 
thoroughly  understand  high  voltage  apparatus  and  the  assembly  of 
such  apparatus  in  large  units.    Apply  Box  40-V. 

(For  additional  "Situations  Vacant"  see  page  346). 


BRANCH  NEWS 


Toronto    Branch 

J.  A.  Knight,  A. M.E.I.C,  Secretary-Treasurer. 
L.  W.  Wynne-Roberts,  A.M.E.I.C,  Branch  News  Editor. 

A.  C.  Oxley,  A.M.E.I.C,  has  been  re-appointed  chairman  of  the 
Library  Committee  for  the  present  year.  Arrangements  have  been 
made  for  a  series  of  luncheons  this  summer  at  which  engineers  promi- 
nent in  the  various  branches  of  the  profession  will  speak,  and  it  is 
hoped  to  announce  the  first  of  these  to  take  place  shortly. 

For  several  winter  sessions  the  members  of  the  Toronto  Branch 
have  held  their  meetings  in  the  Engineers'  Club  where  the  lecture  hall 
has  been  taxed  to  overflowing  at  almost  every  meeting.  The  Attend- 
ence  Committee  are  investigating  alternative  meeting  places,  which 
will  be  central  and  suitable  to  the  needs  of  the  increasing  membership 
of  the  branch. 

Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C,  Secretary-Treasurer. 
The  annual  meeting  of  the  branch  was  held  at  8  p.m.  Thursday, 
May   10th   1923,   at   the   Royal   Connaught   hotel.    The   secretary- 
treasurer  read  his  report,  as  follows:— 

Secretary's  Report 

During  the  year  eight  branch  meetings  have  been  held.  All  these 
are  reported  in  the  branch  news  of  The  Engineering  Journal.  The 
following  were  the  speakers,  with  their  subjects  and  attendance: — 

Attendance 
Sept.  15 — Annual  dinner  —  Hon.  F.  C.  Biggs,  Minister  of 

Public  Works  and  Highways 81 

Nov.     1— C.  H.  Mitchell,  m.e.i.c  —  "Italv  in  War" 120 

Dec.    14— F.  A.  Gaby,  M.E.I.C  —  "Hydro  Radials" 150 

Jan.    23— J.  B.  Carswell,  a.m.e.i.c  —  "Re-Rolled  Steel" 50 

Mar.   12 — Debate  —  Tye-Cauchon  Report 50 

Apr.      6 — S.  Q.  Hayes  —  "Japanese  Developments" 150 

Apr.    27 — Messrs  Adams,  Black  and  Marston — "Roads"..         35 

May   10— H.  C.  Boyden  —  "Cement" 100 

Total  —  eight  meetings     — ■     Average  attendance  —  92. 
Your  executive  committee  held  nine  meetings,  with  an  average 
attendance  of  five  out  of  ten  members  on  the  executive.    The  following 
table  shows  the  changes  of  membership  during  the  year: — 


Resigned 

Total 

Class 

June  1st 

or 

New 

Members 

May  31st 

1922 

transfered 

joined 

transfered 

1923 

Members .  .  . 

20 

2 

- 

3 

21 

Associate 

Members . 

60 

8 

1 

4 

57 

Juniors 

10 

4 

1 

2 

9 

Students. .  . . 

27 

9 

1 

7 

26 

Affiliates 

54 

12 

1 

— 

43 

Total . 


171 


35 


16 


156 


In  spite  of  slight  reduction  in  membership  during  the  year,  our 
finances  are  in  good  shape.     The  accompanying  statement  shows: — 

Receipts $420.97 

Expenses 385.32 

Excess  receipts 35.65 

Last  year's  balance 202.38 

Cash  in  bank $238.03 

Financial  Statement,  year  ending  May  31st,  1923. 

Receipts 

Forward $202.38 

Rebates: — 

Apr.  to  June $  26.75 

July  to  Oct 40.50 

Nov.  and  Dec 9.00 

Jan.  to  Mar 84.25 


Less  discount . 


160.50 
.40 


160.10 
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Branch  News: — 

May $    2.09 

June 5.14 

July 5.83 

August 1-11 

October 6.53 

December 2.09 

January 6.67 

February 10.00 

March 3.06 

April 10.00 

52.52 

Affiliate  fees  1922-23  —  36  at  $3.00,  less  disc,  one  chq.  15c. . .       107.85 

Journal  subscriptions  —  5  at  $2.00 10.00 

Annual  dinner 90.50 

Expenses  $623.35 

Expenses  of  meetings: — 

Sept.  15— Annual  dinner $147.00 

Nov.     1— C.  H.  Mitchell 7.84 

Dec.    14— F.  A.  Gaby 11.53 

Jan.    23— J.  B.  Carswell 6.53 

Mar.   12— N.  Cauchon 58.23 

Apr.      6— S.Q.Hayes 11-53 

Apr.    27— U.  of  T.  Members 28.21 

May    10 — H.  C.  Boyden  and  annual  meeting 38.21 

309.08 

Postage  and  telegrams 11.01 

5  Journal  subscriptions 10.00 

500  statements 5.23 

Stenographer 50.00 

385.32 

Balance 238.03 

$623.35 
The  scrutineers,  W.  Hollingworth,  M.E.I.C.,  and  F.  W.  Hubbard, 
a.m.e.i.c,  reported  results  of  the  ballot,  which  showed  the  following 
as'.the  new  executive: — 

Hon.  Chairman  —  H.  U.  Hart,  m.e.i.c. 
Chairman  —  J.  W.  Tyrrell,  M.E.I.C. 

Vice-Chairman  —  W.  G.  Milne,  a.m.e.i.c. 
Past  Chairman  —  F.  W.  Paulin,  m.e.i.c. 
Secty.-Treas.      —  W.  F.  McLaren,  m.e.i.c. 
Committee:        —  J.  J.  Mackay,  m.e.i.c.  —  1  year. 
C.  H.  Marrs,  m.e.i.c,       —  1  year 
F.  P.  Adams,  A.M.E.I.C,  — 2  years 
C.  J.  Nicholson,  a.m.e.i.c,  —  2  years. 
The  chairman  then  called  upon  Lt.-Col.  H.  C.  Boyden,  of  the 
Portland  Cement  Association  of  Chicago,  for  his  address  on  "Recent 
Developments  in  Concrete".     He  spoke  in  part  as  follows: — 

Concrete 

Concrete  is  usually  said  to  contain  three  ingredients,  cement, 
fine  aggregate  and  coarse  aggregate,  but  the  fourth  ingredient,  water, 
is  also  most  important.  The  fine  aggregate,  sand,  must  be  clean 
and  hard  but  not  "sharp".  Its  cleanness  can  be  easily  determined  by 
a  colour  test.  Take  a  twelve  ounze  prescrpition  bottle  and  fill  up 
with  sand  to  four  and  one-half  ounzes;  then  add  three  per  cent  solution 
of  caustic  soda  up  to  scven-ounze  mark;  shake  well  and  leave  for  24 
hours.  If  liquid  on  top  is  clear,  the  sand  is  good,  if  a  dark  brown 
colour,  relict  it.  The  coarse  aggregate  need  not  necessarily  be  very 
hard  to  get  Rood  results  provided  proper  principles  are  followed. 

Wat  important  as  cement  and  yet  it  is  the  most  carelessly 

used  ingredient.  Strongly  alkaline  water  should  not  be  used.  Marsh 
waters  should  he  tried  before  being  trusted.  The  temperature  of  the 
water  has  very  little  effect  on  the  concrete.  The  most  important 
consideration  is  the  water  ratio,  or  the  ratio  of  the  volume  of  water 
to  cement,  one  cubic  foot  water  to  one  sack  cement  is  called  a  water 
ratio  of  one.  The  less  the  water  the  stronger  the  concrete,  providing 
it  is  plastic.  To  determine  the  proper  consistency  in  the  field,  the 
slump  test  is  used.  A  frustum  of  a  cone  4  inches  at  top,  8  inches  at 
bottom  and  12  inches  high  is  used.  The  settlement  or  "slump"  of 
the  mixture  when  turned  out  ol  the  form,  indicates  it*;  quality.  For 
road  work  a  slump  oi  !  j  inch  to  1  inch  is  used;  while  reinforced  concrete 
requires  '.'  to  2J4  inches  slump.  If  water  is  increased,  cement  must 
o  be  increased  to  maintain  strength  under  greater  plasticity.  The 
mixing  of  the  ingredients  is  most  important.  Mixing  must  be  carried 
on  for  at  least  one  minute  in  a  mixei  after  .ill  four  ingredients  have 
been  put  in.    Finally,  during  the  "curing"  ol  the  concrete,  it  is  essential 

to  keep  it   wet   for  at  least  two  weeks  and  three  weeks  is  better.       I  hi 

will  double  the  compressive  strength  and  increase  imperviousne 
moisture  five  times 

In  the  discussion  it   w  i  out  that  adding  hydrated  lime 

to  concrete  would  increase  the  tie  i,  with  very  little  effeel 

on  strength.     Results  from  use  ol   Super  Cement    were   said   to  be 
uncertain.     To   colour   concrete,   any   mineral    coloui    may   be   used 


The  meeting  closed  with  a  hearty  vote  of  thanks  to  the  speaker.  The 
chair  was  occupied  by  F.  W.  Paulin,  m.e.i.c  The  attendance  was 
about  one  hundred. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 
At  the  meeting  of  April  the  19th,  a  report  was  presented  by  the 
Committee  on  Roads.  At  the  Western  Professional  meeting  held  in 
Saskatoon  two  years  ago,  a  committee  was  appointed  to  standardize 
road  practice  in  the  west  and  to  evolve  a  road  policy.  The  committee 
consisted  of  three  members,  one  from  each  of  the  prairie  provinces; 
it  was  found,  however,  that  it  was  impossible  to  work  effectively  at 
long  range,  and  furthermore,  that  conditions  were  so  different  in  each 
province  that  no  agreement  on  any  phase  was  possible.  Each  branch 
then  appointed  its  own  committee,  charging  it  with  similar  functions. 
The  committee  in  reporting  presented  an  outline  of  the  history 
of  road  building  in  the  province,  tracing  its  development  from  individual 
enterprise,  through  local  improvement,  municipal  supervision  to 
provincial  aid  and  federal  assistance  as  exists  to-day.  The  conclusion 
drawn  from  this  portion  of  the  report  would  appear  to  be  that  there 
is  a  close  analogy  between  the  history  of  the  growth  of  civilization 
and  that  of  road  building  in  any  particular  locality.  The  evolution 
from  the  nomad  to  the  tribe,  from  the  tribe  to  the  state,  from  the 
state  to  the  nation  is  characteristically  the  same  process  of  central- 
ization of  authority  as  manifests  itself  in  all  places  and  ages  in  road 
building.  So  that  in  evolving  a  road  policy,  it  would  appear  that 
the  first  consideration  ought  to  be  a  determination  of  the  stage  to 
which  civilization  as  evolved  in  the  particular  locality  under  consider- 
ation. This  opens  up  the  question  as  to  whether  here  in  Manitoba 
our  civilization  is  not  very  advanced,  notwithstanding  the  adornments 
which  have  been  hung  on  it,  whether  we  are  not  impeding  our  real 
progress  by  clothing  ourselves  with  the  spurious  habilments  of  carriage 
folk  when  we  should  really  be  plodding  behind  the  plough. 

The  committee  was  reticent  about  touching  these  questions  just 
now,  and  confined  itself  to  establishing  that  it  was  the  function  of  the 
engineers  as  a  body  to  analyze  such  subjects  and  as  a  result  of  their 
findings  to  instruct  and  lead  the  profanum  vulgus.  This  proposition 
gave  rise  to  discussion.  Some  thought  that  the  engineers  had  no 
right  to  pretend  to  instruct  those  charged  with  the  final  authority  in 
matters  of  policy.  The  general  concensus  of  opinion  however,  seemed 
to  be  that  in  matters  essentially  of  an  engineering  character,  they  not 
only  had  the  right  but  that  it  was  a  duty  to  express  a  definite  opinion 
before  such  matters  were  initiated.  This  would  appear  to  be  the  broad 
view  of  the  functions  of  The  Institute,  and  the  meeting  charged  the 
committee  to  bring  down  a  draft  policy  that  would  be  supported  by 
the  branch. 

The  annual  meeting  of  the  Winnipeg  Branch  was  held  on  Thursday, 
May  third.  While  the  scrutineers  were  counting  the  ballots  for  the 
election  of  new  officers,  the  chairman  called  upon  Professor  E.  P. 
Fetherstonhaugh,  m.e.i.c,  to  present  the  Plummer  medals  to  Dr. 
Shipley  and  W.  Nelson  Smith,  M.E.I.C 

Dr.  Shipley,  in  his  acknowledgment,  explained  that  a  great  handi- 
cap existed  for  research  work  in  Manitoba  University  on  account  of 
the  lack  of  adequate  library  facilities  as  well  as  laboratory  equipment . 
Further,  he  was  able  to  give  only  his  leisure  time  to  this  work.  On 
account  of  the  vast  amount  of  hydro-electric  power  available  here, 
he  believed  that  electro  chemical  industries  should  be  established  here. 
As  the  location  of  these,  however,  is  an  economic  question,  it  was 
impossible  for  him  to  state  definitely  which  particular  industries  might 
be  placed  here  to  advantage.  The  university  appreciated  highly  the 
sympathetic  support  rendered  it  by  the  engineers  and  medical  men 
in  this  city.  Ho  concluded  by  thanking  the  members  and  The  Institute 
for  the  honour  given  him  in  the  presentation 

Mr.  Smith  also  expressed  his  appreciation  of  The  Institute  in 
awarding  him  the  medal.  He  eulogized  the  work  of  Dr.  Shipley, 
with  whom  he  co-operated  on  the  investigation  which  was  the  subjet  I 
ol  his  paper.  He  mentioned,  however,  that  European  scientists  had 
investigated  this  action,  but  that  their  records  ol  this  fact  was  nm 
known  to  them  in  their  investigation.  He  gave  in  detail  the  family 
history  back  as  far  as  five  or  si\  generations.  Following,  he  indicated 
the  intimacj  existing  between  chemistry  and  engineering,  and  cited 
the  experience  of  Andrew  Carnegie  in  tins  re:  showing  what 

real  value  was  placed  upon  the  engineering  chemist.      He  was  ol    the 

opinion  thai  foi  the  propei  consideration  oi  combustion  engineering 
problems,  thai  the  co-operation  oi  chemists  would  be  advisable  He 
on i lined  m  del: ul  die  meihods  adopt  em  m  i hen  investigation 

ni  tins  problem,  and  -i, iied  thai  l  h   Shipley  w  -  til  continuing 

the  i  and  prophesied  thai  further  knowledge  would  he  obtained 

as  the  result  ol  his  endeavour. 

I  >i    Frank  Ulen  then  addressed  the  members  on  modern 
ation  "i  i  n<  n  j      He  followed  the  gradual  change  in  ideas  with 
to  this  subject,  from  Sir  Isaac  Newton's  theoi  \  ol  light,  the  corpusi 
theory,  th<   eli  ctro  tnagni  tic  theory,  to  1  tion 

thai    hrhl    h.i     ma  I  Mmated    that    .U    a 

rate  ol  twentj  cents  i» '  kilowatl  houi  foi  power,  we  would  be  paying 

2. 1  billion  doll. it.  pei   pound  foi    light,  while  .|  the  fin 
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brim  own  to  a  very  small  amount.    Eddington  estimated 

thai   16 ns  ol  lighl  falls  on  the  earth  from  the  sun  per  day.    He 

enlarged,  through  the  application  of  Einstein's  theory,  on  the  amount 
of  energy  contained  in  all  matter.  The  problem  before  the  scientist 
to-da  ome  method  of  being  able  to  make  use  of  the  immense 

amount  ol  energj  contained  in  matter. 

A  report   was  read  from  P.   Burke-Gaffney,  A.M.E.I.C.,  giving  the 
names  of  a  committee  to  arrange  the  details  for  a  golf  competition 
among  the  members  of  the  branch  during  the  coming  summer.     He 
recommended  that  return  cards  be  issued  in  an  endeavour  to  find  out 
the  number  and  names  of  those  who  would  participate.     After  a  short 
discussion,  the  chairman  announced  that  these  cards  would  be  issued. 
The  retiring  chairman  gave  a  short  address,  thanking  the  officers 
and  members  of  committees  and  others  for  their  active  support  during 
the  year,  and  for  the  honour  bestowed  upon  him  in  electing  him  chair- 
man of  the  branch.     The  new  officers  elected  were  as  follows: — 
Chairman:  A.  McGillivray,  A.M.E.I.C. 
Secretary-Treasurer:  Geo.  L.  Guy,  M.E.I. C. 
Executive:  M.   A.   Lyons,   A.M.E.I.C.,   A.   A.   Young,   a.m.e.i.c, 

Wm.  Walkden,  a.m.e.i.c. 
Nomination  Committee:  E.  V.  Caton,  m.e.i. c,  W.  P.  Brereton, 
m.e.i.c,  H.  W.  McLeod,  a.m.e.i.c,  T.  L.  Roberts,  m.e.i.c, 
T.  H.  Kirby,  A.M.E.I.C. 
Programme:  P.  Burke-Gaffney,  A.M.E.I.C,  D.  A.  Ross,  M.E.I.C, 
C.  H.  Attwood,  a.m.e.i.c,  E.  V.  Caton,  m.e.i.c,  N.  M.  Hall, 

M.E.I.C 
Research   and    Investigation:   J.    N.    Finlayson,   m.e.i.c,    J.    W 

Dorsey,   a.m.e.i.c,   W.   N.   Smith,   m.e.i.c,   J.   W.   Sanger, 

a.m.e.i.c,  W.  Walkden,  a.m.e.i.c 
Auditors:  A.  H.  O'Rielly,  a.m.e.i.c,  Thos.  Lees,  a.m.e.i.c 
Library  and  Publications:  E.  P.  Fetherstonhaugh,  M.E.I.C,  C.  A. 

Clendening,  a.m.e.i.c,  G.  R.  Pratt,  a.m.e.i.c,  B.  A.  Johnston, 

a.m.e.i.c,  G.  B.  McColl,  a.m.e.i.c 
Legislation  and  Public  Affairs:  Frank  Lee,  m.e.i.c,  J.  D.  Ruttan, 

a.m.e.i.c,  M.  A.  Lyons,  A.M.E.I.C,  H.  A.  Dixon,  a.m.e.i.c, 

C.  A.  Clendening,  a!m.e.i.c. 

Advisory:  E.  P.  Fetherstonhaugh,  m.e.i.c,  J.  G.  Sullivan,  m.e.i.c, 
T.  R.  Deacon,  m.e.i.c,  J.  C.  Holden,  m.e.i.c,  Theo.  Kipp, 

M.E.I.C 
Remuneration:  E.  V.  Caton,  M.E.I.C,  P.  Burke-Gaffney,  A.M.E.I.C, 

D.  A.  Ross,  m.e.i.c,  J.  G.  Legrand,  m.e.i.c,  C.  A.  Clendening, 
a.m.e.i.c 

Councillors:  Geo.  L.  Guy,  m.e.i.c,  E.  V.  Caton,  m.e.i.c 

Statement  of  Secretary-Treasurer 

for  period 
May  5th,  1922  to  May  2nd,  1923. 

Receipts 

Local  dues $514.00 

Rebates  from  Headquarters: 

May  6,  1922 $  219.50 

Aug.  24,  1922 87.75 

Dec.  1,  1922 96.25 

Jan.  11,  1923 61.25             464.75 

Branch  news: 

May  6,  1922 $   25.69 

Aug.  24,  1922 2.22 

Jan.  3,  1923 9.45  37.36 

Advertising: 

Jan.  3,  1923 $  16.65  16.65 

Interest  earnings: 

Current  interest $  13.59 

Bond  interest 27.50  41.09 

Expenses  general  professional  meeting  paid 
by  Headquarters: 

Reporting  proceedings $  104.00 

Official  programmes 78.09 

Badges 61.75  243.84 

Special  advertising 166.25 

Sale  of  tickets 583.50 

Total  receipts $2,067.44 

Brought  forward,  May  1922 471.64 

$2,539.08 
Expenditures 

Journal $123.67 

Stationery 119.92 

Printing 418.07 

Stenography  and  postage 145.50 

Honorarium 180.00 

General 878.80        $1,765.96 


Assets  and  Liabilities 

Office  furniture  and  fixture,  10%  depreciation $      87.64 

Library,  10';;  depreciation 248.40 

Victory  bonds  '. 

Dues  in  arrears,  50%  of  outstanding 128.00 

Cash  in  bank 773.12 

Total  assets $2,037.16 

Liabilities  Nil 

Surplus $2,037.16 

Report  of  the  Executive  Committee 
Gentlemen: — 

Your  executive  begs  to  report  on  the  activities  of  the  branch  for 
the  past  fiscal  year,  as  follows: — 

The  active  membership  of  the  branch  at  this  date  is  303,  being  a 
decrease  of  6  against  that  of  last  year.  The  membership  is  distributed 
as  follows:  Members,  49;  Associate  Members,  174;  Juniors,  33;  Students, 
22;  Associates,  5;  Branch  Affiliates,  20;  total  303. 

Fourteen  regular  meetings  were  held  with  an  average  attendance 
of  47.  On  June  27th,  1922,  a  special  meeting  was  held  at  which  the 
general  secretary  gave  a  very  interesting  address  on  the  report  of 
The  Institute's  Committee  on  Policy.  On  September  30th,  the  members 
went  to  Transcona,  where  an  inspection  was  made  of  the  new  electric 
heat-treating  furnaces  installed  in  the  shops  of  the  Canadian  National 
Railways,  which  proved  very  interesting  and  instructive.  On  January 
17th,  1923,  a  special  meeting  was  held,  at  which  a  moving  picture  was 
presented,  showing  the  processes  of  manufacture  of  galvanized  iron. 
D.  M.  Buck,  metallurgical  engineer  of  the  American  Sheet  Metal  and 
Plate  Company  of  Pittsburgh,  described  the  various  processes.  There 
were  about  180  present  at  this  meeting. 

Following  is  a  list  of  the  regular  meetings,  with  appurtenant 
information,  held  during  the  year: — 

Date  Subject  Speaker       Attendance 

1922 

May  4 — Annual  Meeting 40 

Oct.    3 — "Concrete  Highway  Investig- 
ations and  Specifications".. .  Lt.-Col.  H.  C.  Boyden  .  .     31 

Oct.  19— "Relativity" Rev.  Father  Morton,  D.sc.  94 

Nov.  2 — "Electric   Furnaces   for   Heat 

Treatment  of  Steel" A.  W.  Lamont,  a.m.e.i.c    37 

Nov.  16 — "Rate-making  for  Public  Util- 
ities"    F.  H.  Martin,  m.e.i.c 56 

Dec.    7 — Progress  Report  —  Committee 

on  Foundations Harold  Edwards,  m.e.i.c  .     48 

Dec.  21 — "Operation  of  a  Distribution  C.A.Clendening.A.M.E.i.c 

System" H.  C.  Michell,  A.M.E.I.C     26 

1923 
Jan.    4 — "Automatic  Fire  Protection".  J.  C.  Davis,  a.m.e.i.c...     24 
Feb.    1 — Discussion  on  Report  of  Com- 
mittee on  Classification  and 
Remuneration  of  Engineers. 

Report  of  Annual  Meeting.  J.  G.  Sullivan,  M.E.I.C.  .     40 
Feb.  15 — -"Three-wire  Trolley  Distribu- 
tion"   W.  Nelson  Smith,M.E.l.c    34 

Mar.   1 — "The  Marketing  of  Grain" . . .  Jas.  Stewart 51 

Mar.  15 — "The  Use  of  Powdered  Fuel 

under  Steam  Boilers" Harlow  D.  Savage 89 

Apr.    5— "Lignite  Plant  at  Bienfait".  .  .  J.  M.  Leamy,  M.E.I.C 61 

Apr.  19 — Progress  Report  —  Committee 

on  Roads M.  A.  Lyons,  A.M.E.I.C  .     29 

Nineteen  executive  meetings  were  held  with  an  average  attendance 
of  seven.  At  these  meetings  careful  consideration  was  given  to  sixteen 
recommendations  to  classifications  of  applications  for  membership  and 
transfer. 

At  the  regular  meeting  of  the  branch  held  on  October  19th,  clause 
23  of  the  by-laws  was  amended  to  read  as  follows:  "The  Nominating 
Committee  shall  select  names  of  corporate  members  of  the  branch 
for  the  offices  hereinafter  set  forth,  after  having  obtained  the  consent 
of  all  nominees  for  the  offices  of  chairman,  secretary-treasurer  and 
executive,"  etc. 

A  successful  general  professional  meeting  was  held  under  the 
auspices  of  this  branch,  on  September  5th  to  7th  inclusive.  Interesting 
and  instructive  papers  were  read  and  discussed.  Visits  were  arranged 
to  several  important  engineering  projects,  and  entertainment  provided 
for  the  delegates. 

At  the  regular  meeting  of  the  branch  held  on  November  2nd, 
R.  J.  Durley,  m.e.i.c,  secretary  of  the  Canadian  Engineering  Standards 
Association,  addressed  the  meetings  on  the  advisability  of  getting 
uniformity  of  standards  on  electrical  installations  and  fittings,  with  a 
view  to  the  formation  of  a  Canadian  National  Code.  At  this  meeting, 
the  following  resolution  was  passed: 

"MOVED:  — WHEREAS  the  Winnipeg  Branch  of  The 
Engineering  Institute  of  Canada  is  vitally  interested  in  the  work 
of  establishing  a  Canadian  electric  code  —  and  —  that  a  com- 
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mittee  composed  of  Messrs.  J.  G.  Glassco,  m.e.i.c,  Professor  E.  P. 

Fetherstonhaugh,  m.e.i.c,  E.  V.  Caton,  M.E.I.C,  and  D.  A.  Ross, 

M.E.I.C,  be  appointed  to  co-ordinate  with  the  committees  appointed 

by  the  Manitoba  Electrical  Association  to  urge  upon  our  provincial 

government  the  advisability  of  their  participating  in  the  proposed 

conference  in  Ottawa,  to  establish  a  Canadian  National  Electric 

Code,  and  a  National  Bureau  of  Inspection." 

The  chairman  of  the  committee  reports  that  they  were  unable 
to  convince  the  members  of  the  government  of  the  advisability  of  having 
Manitoba  officially  represented  at  the  proposed  convention. 

At  the  meeting  held  on  March  1st,  the  branch  decided  to  offer 
its  services  to  the  city  in  the  matter  of  the  revision  of  the  building 
by-laws,  and  the  city  clerk  was  notified  to  this  effect. 

On  February  6th,  1923,  the  Engineering  Society  of  Manitoba 
University  held  a  dance  at  the  Fort  Garry  hotel,  to  which  the  members 
of  the  branch  were  invited;  also  to  the  annual  grads'  farewell  banquet 
which  was  held  on  March  16th. 

W.  Nelson  Smith,  m.e.i.c,  and  Dr.  J.  W.  Shipley  were  awarded 
the  Plummer  Medal  for  their  joint  paper  "The  Self-Corrosion  of  Cast 
Iron  and  Other  Metals  in  Alkaline  Soils",  and  "The  Self-Corrosion 
of  Buried  Lead  Pipes". 

The  branch  was  further  honoured  in  having  two  of  its  members, 
W.  E.  Hobbs,  A.M.E.I.C,  and  D.  L.  McLean,  a.m.e.i.c,  appointed  to 
the  office  of  deputy  provincial  secretary,  and  deputy  minister  of  public 
works,  respectively. 

It  is  with  deep  sorrow  that  we  record  the  death  of  one  of  our 
esteemed  members,  Colonel  J.  A.  Hesketh,  m.e.i.c,  who  died  on 
Januarv  26th,  1923. 

The  Committee  on  Foundations,  under  the  chairmanship  of 
Harold  Edwards,  m.e.i.c,  carried  on  some  valuable  research  and 
investigations  along  the  line  of  the  general  geology  of  the  district, 
the  best  practice  as  to  soil  loading,  and  the  design  for  surface  founda- 
tions, and  on  December  7th  presented  an  interesting  report  to  the 
branch. 

The  Committee  on  Legislation  and  Public  Affairs  dealt  with  the 
matter  of  the  abolition  of  the  Public  Utilities  Commission,  and  decided 
that  it  was  in  the  best  interests  of  this  province  that  the  commission 
be  retained.  This  matter  was  presented  to  the  branch  and  a  resolution 
was  forwarded  to  the  provincial  government,  urging  the  continuance 
of  the  commission. 

The  Advisory  Committee  of  the  branch  reports  that  no  meetings 
were  held  during  last  year,  as  no  request  for  advice  was  received  either 
from  individual  members  of  the  branch  or  from  the  executive. 

The  Library  Committee  reports  that  in  view  of  the  fact  that  the 
local  requirements  in  respect  to  an  engineering  library  are  being  attend- 
ed to  by  the  corresponding  committee  of  the  Association  of  Professional 
Engineers,  it  was  not  found  necessary  to  call  any  meetings  of  the 
committee  during  the  year. 

The  Municipal  Committee  reports  that  little  can  be  added  to  the 
report  presented  by  the  committee  during  The  Institute  year  of  1921-22. 
The  matter  of  devising  ways  and  means  of  standardizing  connections 
of  fire-fighting  apparatus  throughout  the  province  has  engaged  the 
attention  of  the  members  of  this  committee  and  it  is  hoped  that  further 
progress  may  be  reported  a  year  hence. 

The  Committee  on  Research  and  Investigation  reports  that  no 
formal  meetings  have  been  held  during  the  year.  Several  members 
of  this  committee,  however,  have  been  active  on  other  committees 
involving  research  and  investigation,  notably  the  Committee  on 
Foundations  and  the  Committee  on  the  Deterioration  of  Concrete  in 
Alkali  Soils. 

The  Remuneration  Committee  reports  that  no  matters  of  salary 
have  been  referred  to  it  for  action  during  the  year. 

At  the  regular  meeting  of  the  branch  held  on  April  19th,  the 
chairman  named  Messrs.  W.  M.  Scott,  M.E.I.C,  W.Nelson  Smith,  m.e.i.c, 
and  M.  A.  Lyons,  a.m.e.i.c,  a  committee  to  act  with  a  similar  committee 
of  the  Association  of  Professional  Engineers,  to  devise  ways  and  means 
for  the  co-ordination  of  the  work  of  The  Institute  and  Association 
within  this  province. 

Respectfully  submitted,  Chairman,  E.  V.  Caton,  m.e.i.c, 
Secretary,  Geo.  L.  Guy,  m.e.i.c 

Montreal  Branch 

E.  A.  Ryan,  A.M.E.I.C,  Secretary-Treasurer. 
The  Executive  Committee  held  one  meeting  during  the  month  o 
May  and  the  purpose  of  same  was  to  consider  matters  in  connection 
with  the  convention  of  the  A.S.M.E. 

A.S.M.E.  Convention 

This  convention  was  a  decided  BUCCeflS  from  every  point  of  view 

and  the  assistance  rendered  the  nster  society  by  the  members  of  the 

Montreal  branch  was  highly  commented  upon  and  appreciated.     The 

iker  was  pre  eminently  successful  and  proved  to  be  entirely  oul  o 

the  ordinary.  The  touch  of  provincial  and  national  coloui  riven  it 
by  reason  of  "several  of  the  stunts"  was  notable  -particularly  the 
advanced  model  of  Quebec  heaters  and  coolers. 


Papers  and  Meetings 

The  chairman  has  called  a  meeting  of  the  representatives  of  the 
various  sections  for  the  12th  instant  to  consider  the  question  of  papers 
and  meetings  for  next  year.  It  is  proposed  to  adopt  a  different  policy 
from  that  of  other  years  in  so  far  as  the  papers  are  concerned.  What 
is  hoped  to  make  for  added  interest  will  be  the  policy  of  determining 
which  of  all  the  subjects  will  prove  the  most  suitable  for  the  time  and 
conditions  applying  and  when  this  is  done  speakers,  whom  it  is  thought 
can  best  deal  with  these  subjects,  will  be  approached.  The  members 
of  the  various  committees  would  be  glad  if  the  branch  members  would 
make  known  their  views  as  to  special  subjects  they  would  like  to  have 
dealt  with  in  some  of  the  papers  to  be  given.  Any  communications 
in  this  regard  will  be  highly  appreciated  and  should  be  directed  to 
the  chairman,  H.  W.  Fairlie,  The  Monarch  Electric  Company, 
205  St.  James  St.,  Montreal. 

International  Mathematical  Congress 

Word  has  been  received  from  the  chairman  of  the  Canadian 
committee  of  the  above  that  it  is  proposed  to  hold  this  congress  in 
Canada  in  1924  and  it  is  probable  that  it  will  be  held  in  Montreal. 
Before  the  war  the  congress  met  once  in  four  years,  its  meetings  being 
held  in  important  centres  of  culture  in  Europe,  such  as  Rome,  Paris, 
Cambridge.  It  has  never  met  in  America.  Deputations  would  be 
expected  to  be  present  from  most  of  the  European  countries,  from  Japan, 
the  United  States  and  other  countries  on  this  continent.  European 
and  other  governments  would  be  invited  to  send  official  representatives. 
It  might  be  pointed  out  in  this  connection  that  scientists  in  Europe 
are  more  in  touch  with  governments  and  public  affairs  than  is  the  case 
in  America. 

All  phases  of  mathematics,  both  pure  and  applied,  would  be 
represented  at  the  congress,  and  it  would  accord  well  with  the  atmos- 
phere and  conditions  of  America  to  accentuate  the  latter.  Besides 
pure  mathematics  then  the  congress  would  cover  the  mathematics  of  the 
physical  sciences,  the  mathematics  of  the  various  branches  of  engin- 
eering and  actuarial  science.  We  would  expect  to  have  in  attendance 
mathematicians  like  Picard,  Painleve,  Hademord,  Volterra,  mathe- 
matical physicists  of  the  grade  of  Langevin,  Lorentz,  Bohr,  Einstein, 
Eddington,  engineers  of  the  class  of  Bairstow,  Steinmetz,  Pupin, 
and  some  of  the  foremost  actuaries  in  the  world.  A  very  moderate 
estimate  of  the  attendance  at  the  congress  would  place  it  at  1500. 

As  the  British  Association  for  the  Advancement  of  Science  meets 
in  Toronto,  it  would  seem  not  inappropriate  that  the  other  scientific 
gathering  should  be  held  in  Montreal.  There  are  other  reasons,  how- 
ever, why  it  would  be  appropriate  to  hold  the  Congress  in  the  province 
of  Quebec.  The  French  people  have  always  been  pre-eminent  in  the 
mathematical  sciences,  and  the  largest  and  most  distinguished  depu- 
tation to  the  congress  from  the  continent  would  be  French.  Most  of 
the  papers  presented  by  continental  mathematicians  would  be  in  the 
French  language.  The  congress,  too,  would  present  a  happy  opportu- 
nity for  co-operation  between  the  French  speaking  and  English  Can- 
adians in  receiving  and  entertaining  our  guests  from  overseas. 

The  holding  of  this  congress  in  Canada  would  mean  a  great  intel- 
lectual stimulus  to  the  country.  It  would  greatly  enhance  the  prestige 
of  Canada  in  the  eyes  of  intellectual  Europe.  It  would  place  our  country 
on  a  higher  level  in  the  eyes  of  the  United  States  as  well  as  of  Europe. 
It  would  be  incomparably  the  greatest  event  in  the  history  of  the  ma- 
thematical sciences  which  has  ever  taken  place  in  America.  It  would 
be  one  of  the  historic  events  in  science  on  this  continent,  and  would  be 
known  as  "The  Congress  of  Montreal",  as  the  preceding  congresses 
are  known  as  those  of  Rome,  Paris,  Cambridge,  etc. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Affiliate  E.I.C.,  Secretary-Treasurer. 

The  paramount  necessity  of  adequate  and  uniform  salaries  being 
paid  to  civil  servants,  who  must  be  picked  men,  was  voiced  by  Col. 
E.  Lester  Jones,  director  of  United  States  Coast  and  Geodetic 
Survey,  and  International  Boundary  Commissioner.  United  States. 
Alaska  and  Canada,  who  was  the  guest  of  honour  and  speaker  at  a 
luncheon  held  by  the  Ottawa  Branch,  on  May  16th,  in  the  palm  room 
of  the  Chateau  Laurier. 

Col.  Jones,  who  was  introduced  by  O.  S.  Finnic,  m.e.i.c..  chairman 
of  the  Ottawa  Branch,  as  the  man  to  whom  President    Harding  had 
given  the  pen  with  which  he  signed  the  United  Stati     Recla  sification 
Bill  of  the  civil  service  on  March  ith.  spoke  on  the  question  oi 
Adequate  Salaries  to  Technical  and  Scientific  Men  vital  to  el 
in  Government  Service  "    lie  featured  the  importance  : 
efficiency  in  engineering   services;   the  difficult}       without   adeq 
salaries  being  paid  to  them      m  holding  technical  men  ssed 

the  point  that  adequate  salaries  ,ue  a  (rise  investment  in  the 
service,  as  shown  by  past  experience  in  the  l  rrited  Statt 

Colonel  Jones  staled  that   he  desired  it   understood  he  was  not 
J  ins,  in  anj  official  capacity,  bul  had  gladlj  >•  i  ■>  talk  In 

view  oi  the  co-operation  which  existed 
ments  oi  the  two  countries. 
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Speaking  on  the  United  States  civil  service  Reclassification  Bill, 
he  said  thai  it  had  been  passed  so  late  thai  main  had  not  yet  realized 
its  significance,  now  how  u  would  do  away  with  many  of  the  great 
drawbacks  to  efficiency  in  the  service  which  had  hitherto  existed. 
One  o!  them  was  that  there  had  been  no  uniformity  in  salaries;  people 
doinu  the  same  work  in  different  departments  had  been  paid  vastly 
differenl  salaries.  This  was  not  the  fault  of  the  Civil  Service  Com- 
mission, which  in  spite  of  adverse  criticism,  he  believed  had  functioned 
well,  but  because  the  act  had  been  organically  at  fault.  Its  greatest 
feature  m  this  respect  had  been  that  civil  servants  had  not  been  paid 
a  decent  living  wage,  which  resulted  in  the  service  being  overloaded 
with  men  of  inferior  qualifications.  Technical  and  scientific  men,  who 
joined  the  service,  did  not  stay  when  they  found  they  had  no  future 
before  them,  which  had  resulted  in  the  annual  employment  turnover 
in  the  service  reaching  as  high  a  percentage  as  40  to  60  per  cent.  The 
new  act  provides  that  men  in  charge  of  departments  may  be  heard 
from  in  necessary  appointments  and  adjustments  in  the  branches. 
This  was  a  good  feature,  for  they  were  in  the  best  position  to  know 
what  was  best  for  their  respective  departments.  In  turn,  their  recom- 
mendations were  passed  upon  by  the  commission.  Technical  men 
had  always  been  too  quiet  in  the  past,  and  he  understood  this  was 
one  of  the  troubles  here.  He  believed  they  should  use  some  of  the 
applied  science  which  they  possessed  in  their  own  behalf. 

The  speaker  drew  a  somewhat  pessimistic  picture  of  conditions 
in  the  United  States  Civil  Service  prior  to  the  passage  of  the  new  act, 
stating  that  men  of  experience  had  been  lost  to  the  government  who 
could  never  be  replaced.  A  pointed  disadvantage  to  the  service  and 
country  had  been,  that  men  of  inferior  educational  qualifications 
had  been  taken  on  who  proved  to  be  breeders  of  inefficiency.  Their 
constant  replacement  had  occupied  time  of  the  men  higher  up,  which 
should  have  been  devoted  to  their  own  work.  This,  in  his  opinion, 
constituted  an  extravagant  method  of  handling  the  country's  finances, 
and  the  government  had  long  ago  felt  the  reaction  from  experienced 
and  good  men  leaving  the  service. 

He  stated  that  in  the  United  States  Civil  Service,  the  old  order 
of  things  had  been  replaced  by  the  regrouping  of  civil  servants  into 
fourteen  groups,  which  were  graded,  each  grade  according  to  the 
especial  qualifications  of  the  employees,  by  which  the  men  doing  the 
same  work  received  the  same  salaries.  The  reclassification  was  being 
fitted  to  the  service  by  the  departmental  heads,  and  then  approved 
by  the  Civil  Service  Commission  as  a  re-allocation  of  employees. 
By  this  means  the  task  of  the  commission  had  been  considerably 
clarified.  Col.  Jones  believed  there  could  be  no  better  investment  in 
this  economic  age  than  that  made  by  the  Reclassification  Bill,  which 
would  make  for  better  work  in  the  civil  service,  with  a  higher  standard 
of  men.  He  felt  sure  that  the  salaries  would  bring  an  adequate  return 
to  the  country  for  the  money  invested.  It  was  by  far  better  to  reduce 
the  number  of  statutory  positions  in  the  service  and  put  picked  men  in 
the  remainder  with  adequate  remuneration,  than  to  maintain  the  old 
huge  system.  The  new  act  was  flexible,  and  left  room  for  readjust- 
ments if  they  should  be  required. 

Col.  Jones  is  here  in  his  official  capacity  to  confer  with  N.  Ogilvie, 
M.E.I. c,  director  of  the  Canadian  Geodetic  Survey,  J.  J.  McArthur, 
m.e.i.C,  h.b.m.,  International  Boundary  Commissioner,  Dr.  W.  B. 
Dawson,  M.E.I.C,  superintendent  of  Tidal  Surveys,  and  others  in 
connection  with  geodetic,  boundary,  tidal  and  other  surveys  being 
carried  on  by  the  United  States  and  Canada.  He  saw  service  in  the 
great  war  as  a  colonel,  in  France  and  Italy,  and  was  decorated  by  the 
King  of  Italy  for  conspicuous  civil  and  military  service.  He  is  also 
one  of  the  pioneer  advocates  of  the  use  of  airplanes  for  survey  work, 
and  is  known  as  the  "Father  of  the  American  Legion  in  America". 
In  addition,  Col.  Jones  is  an  author  of  note,  a  member  of  the  Washington 
Society  of  Engineers,  and  a  number  of  other  important  technical  and 
■scientific  bodies. 

Halifax  Branch 
K.  L.  Dawson,  A. M.E.I.C,  Secretary-Treasurer. 
A  special  meeting  of  the  branch  at  which  the  student  members 
had  full  charge  of  all  details  was  held  in  the  Nova  Scotia  Technical 
College,  on  Friday,  April  13th.  The  chair  was  occupied  by  M.  B. 
Wyman,  s.e.i.c,  who  conducted  the  meeting  in  a  very  fitting  manner. 
In  addition  to  the  papers  presented  the  students'  orchestra  provided 
a  number  of  musical  selections  during  the  evening.  The  main  programme 
consisted  of  four  short  papers  prepared  and  read  by  the  students,  as 
follows: — 

"Recent  Tests  on  Concrete"  —  H.  W.  Humphrey,  s.e.i.c. 
"Radio  Telephony"  —  C.  J.  Burchell. 

"Automobile  Troubles  and  their  Remedies"  —  L.  A.  Gauvin. 
"Oil  Shale"  —  J.  C.  Dawson. 

Recent  Test  in  Concrete 

Mr.  Humphrey,  in  opening  his  paper,  referred  to  the  important 
place  cement  holds  in  the  construction  world  and  to  its  startling  leap 
into  commercial  prominence.  No  other  commodity  has  had  such  a 
rapid  ascent  or  has  so  quickly  become  an  indispensable  product  in 
building  construction.     Of  all  materials  of  construction,  cement  is  the 


one  most  difficult  to  test  and  also  the  only  subject  to  the  grea' 
variation  and  therefore  the  one  most  in  need  of  testing.  The  advances 
continually  being  made  through  experiment  and  research  together 
with  actual  experience  rentier  former  tests  and  rules  for  proportioning 
and  mixing  concrete  of  little  or  no  value.  Progress  is  still  being  made 
in  many  directions  in  improving  and  standardizing  tests  and  practices, 
all  of  which  will  exert  an  important  influence  on  the  quality  of  work 
and  will  in  the  near  future  result  in  a  higher  average  of  good  concrete. 

The  speaker  then  proceeded  to  describe  in  detail  a  number  of  tests 
performed  at  the  N'.S.T.  College  during  the  past  year.  The  first  test 
described  was  an  experiment  to  determine  the  effect  of  the  size  of 
grains  of  sand  upon  the  tensile  strength  of  cement  mortars  and  the 
results  showed  conclusively  that  relatively  coarse  sand  makes  the 
strongest  mortar,  other  materials  and  conditions  being  equal. 

The  second  experiment  was  to  design  a  concrete  mixture  by  the 
fineness  mcxlulus  method. 

The  quantities  to  be  determined  were: — ■ 
( 1 1     Plasticity,  which  is  governed  by  the  type  of  job. 

(2)  Mixture,  which  is  controlled  by  the  plasticity,  strength  and  size 
of  the  aggregates. 

(3)  Water-cement  ratio,  which  is  governed  by  the  desired  strength. 
The  importance  of  this  quantity  was  stressed  by  Colonel  Boyden 
in  his  paper  before  the  branch  in  May,  1922. 

(4)  The  quantities  of  ingredients  per  cubic  yard  of  completed  concrete. 
The  speaker  described  in  detail  the  method  used  in  determining 

these  quantities.  A  desired  strength  of  4,000  lbs.  per  sq.  inch  was 
very  closely  approximated,  the  average  compressive  strength  of  all 
specimens  being  4,009  lbs.  per  sq.  in.  The  third  experiment  described 
was  a  test  making  a  comparison  of  neat  cement,  and  cement  containing 
"Master  Mix"  —  a  liquid  compound  claimed  by  its  makers  to  quicken 
the  set,  increase  tensile  strength,  prevent  concrete  from  freezing  and 
make  dust-proof,  water-proof  surfaces. 

Experiment  showed  that  "Master  Mix"  accelerated  the  setting 
of  the  cement  with  a  consequent  higher  tensile  strength  but  that  as 
the  age  of  the  mortar  increased  the  effect  of  the  "Master  Mix"  decreased 
so  that  at  the  end  of  a  month  the  effect  was  not  very  pronounced. 

Radio  Telephony 

Introducing  the  subject  of  radio  telephony,  Mr.  Burchell  said, 
"In  radio  communication  energy  is  transmitted  from  point  to  point 
in  the  form  of  ether  waves.  Some  forms  of  radiated  energy  are  fam- 
iliar to  everyone,  light  being  probably  the  most  common.  The  distance 
between  corresponding  points  in  successive  waves  is  termed  the  wave 
length  and  in  radio  work  is  usually  expressed  in  meters.  Light  consists 
of  waves  from  39  to  76  millionths  of  a  centimeter  in  length  while  the 
wave  lengths  commonly  used  in  radio  work  lie  between  150  and  24,000 
meters.  The  wave  length  does  not  depend  on  the  power  used  but 
only  on  the  electrical  constants  of  the  transmitting  circuits." 

Signals  are  received  from  a  radio  station  by  placing  a  conducting 
wire  in  such  a  position  that  it  will  cut  the  waves  emitted  by  the  tran- 
smitter. As  a  general  rule  the  higher  the  aerial  the  better,  and  it 
should  be  kept  away  from  surrounding  objects  which  might  shield  it. 
In  order  to  eliminate  all  stations  but  the  one  desired,  the  aerial  must 
be  tuned  to  the  frequency  of  that  station.  This  is  done  by  adjusting 
the  capacity  and  inductance  of  the  circuit  so  that  their  reactances 
balance  out  at  the  desired  frequency  and  the  current  is  opposed  by 
resistance  only. 

The  speaker  explained  in  detail  the  various  forms  of  receiving 
sets,  amplifiers,  etc.,  adapted  to  various  conditions  and  uses.  The 
question  of  range  and  signal  strength,  depends  on  the  power  of  the 
transmitter,  atmospheric  conditions,  the  sensitivity  of  the  receiver 
and  the  skill  of  the  receiving  operator.  For  this  reason  manufacturers 
do  not  attempt  to  state  the  range  of  their  sets  as  such  a  statement 
would  be  misleading  and  meaningless. 

In  closing  his  interesting  paper  Mr.  Burchell  said,  "It  requires  a 
little  time  and  patience  to  learn  the  operation  of  even  the  simplest 
receiver  but  it  is  well  worth  the  trouble,  for  radio  is  a  most  fascinating 
and  instructive  hobby". 

Automobile  Troubles  and  their  Remedies 

Describing  the  automobile  from  an  engineering  viewpoint,  Mr. 
Gauvin  said  "Possibly  no  other  piece  of  apparatus  embodies  in  a 
condensed  form  phases  of  all  branches  of  engineering  such  as  one  found 
in  the  modern  automobile.  The  civil  engineer  will  find  examples  and 
designs  of  structural  steel  in  the  axles  and  frames.  Upon  the  electrical 
engineer  the  ignition  and  lighting  depend.  The  high  grade  and  special 
alloy  steels  and  the  non-ferrous  metals  used  in  its  construction  require 
the  ablest  skill  of  our  best  mining  engineers  and  metallurgists.  The 
mechanical  engineer,  in  whose  department  the  whole  mechanism 
belongs,  will  find  problems  to  cause  considerable  minute  study  as  to 
methods  of  producing  power,  and  the  various  links  through  which 
it  must  transmit  this  power  efficiently  and  noiselessly." 

Mr.  Gauvin  discussed  three  common  troubles:  —  t,l)  Engine  slows 
down  in  speed  losing  power.  (2)  Engine  misses,  firing  irregularly. 
(3)  Engine  suddenly  stops. 
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In  the  first  case  the  whole  trouble  is  carburetion  and  is  due  to  a 
rich  or  a  lean  mixture.  The  second  trouble  may  depend  on  carburetor, 
ignition  system  or  valves,  the  most  common  cause  being  a  defective 
spark-plug.  The  third  trouble  can  generally  be  traced  to  the  ignition 
or  electiical  devices,  such  as  a  broken  wire  or  a  loose  or  corroded 
connection  or  trouble  with  the  battery. 

The  speaker  dealt  in  detail  with  each  of  these  troubles,  their 
causes,  symptoms  and  remedies  and  explained  fully  the  carburetor 
adjustments  and  said  in  conclusion,  "It  is  a  very  satisfactory  sign, 
when  an  engine,  starting  cold,  has  no  power  for  three  or  four  minutes 
and  must  even  be  choked  in  order  to  start,  providing  of  course  that 
the  engine  will  develop  its  maximum  power  after  it  has  heated  up 
somewhat.  An  engine  developing  nearly  full  power  when  cold  is,  to 
say  the  least,  just  throwing  gasoline  away." 

Oil  Shale 

Mr.  Dawson  treated  the  oil  shale  subject  under  three  headings: — 
(1)  The  present  oil  situation.  (2)  Shale  oil  as  a  substitute  for  petro- 
leum oil.     (3)  The  oil  shale  resources  of  the  Maritime  Provinces. 

Referring  to  the  present  oil  situation,  the  speaker  called  attention 
to  the  increasing  use  and  demand  for,  and  the  diminishing  supply  of 
petroleum.  It  was  shown  that  the  American  home  consumption  is 
already  20  per  cent  in  excess  of  the  production  and  that  according  to 
estimates  by  experts  the  oil  wells  of  the  United  States  will  be  practically 
dry  in  20  years.  It  is  therefore  apparent  that  long  before  this  time 
has  passed  some  new  industry  must  offer  a  substitute  for  petroleum. 

Oil  shale  was  described  as  a  compact  lominated  rock  of  sedimentary 
origin  yielding  over  33  per  cent  ash  and  containing  organic  matter 
that  yields  oil  when  distilled.  In  appearance  it  resembles  a  hard 
dark  wood  and  is  a  light  to  a  very  dark  brown  or  black  in  colour. 
The  products  of  distillation  of  oil  shale  are  carbon,  oil  vapours  and  gas. 
By  varying  the  temperature  in  the  retort  it  is  possible  to  vary  the 
amount  of  oil  and  gas  produced.  The  great  trouble  at  present  is 
to  get  a  retort  which  will  operate  continuously,  have  a  reasonable 
first  cost,  a  good  output  and  a  good  quality  of  oil. 

The  speaker  explained  that  ample  fuel  for  heating  the  retort 
and  running  the  plant  can  be  obtained  from  the  shale  itself  and  de- 
scribed some  oil  shale  operations  which  are  at  present  yielding  20 
gallons  of  oil  per  ton.  Deposits  of  oil  shale  occur  near  Moncton,  N.B., 
estimated  to  be  4,000  to  6,000  feet  long,  1,500  feet  wide  and  extending 
to  a  depth  of  1,400  feet,  and  the  average  yield  is  estimated  to  be  in 
the  vicinity  of  40  gallons  of  oil  per  ton.  Seams  of  oil  shale  are  also 
found  in  Pictou  county,  N.S.,  in  which  are  estimated  to  be  100,000,000 
tons  of  workable  shale  which  will  average  from  15  to  75  gallons  of 
oil  per  ton. 

Mr.  Dawson  said.  "The  price  of  crude  petroleum  is  now  on  the 
increase,  and  with  wells  costing  up  to  $100,000  each  it  will  not  be 
long  before  the  market  price  of  petroleum  will  permit  the  extraction 
of  oil  from  shale  at  a  profit  in  the  Maritime  Provinces." 

An  interesting  discussion  of  these  papers  was  participated  in  by 
C.  E.  W.  Dodwe'.l,  Hon.M.E.I.C,  Professor  Faulkner,  me. I.e.,  F.  A. 
Bowman,  m.e.t.c,  C.  St.  J.  Wilson,  A.M.E.I.C,  and  others. 

Niagara  Peninsula 

R.  W.  Downie,  A.M.E.I.C,  Secretary-Treasurer. 

At  the  annual  meeting  of  the  Niagara  Peninsula  Branch  Willis 
Chipman,  M.E.I.C.,  president  of  the  Association  of  Professional  Engineers 
of  Ontario,  outlined  the  history  of  professional  engineering  from  the 
eighteenth  century  to  date.  He  described  briefly  the  effort  that  had 
been  made  to  secure  legislation  which  would  give  the  engineering 
profession  the  same  advantages  and  protection  enjoyed  bv  those  of 
law,  and  medicine.  He  described  in  greater  detail  the  final  effort 
which  ended  in  the  formation  of  the  present  body. 

Reviewing  the  Ontario  Professional  Engineers  Act  of  ]f.)'2?..  the 
speaker  admit  terl  that  it  is  nol  all  that  had  been  hoped  for,  but  claimed 
that  at  least  the  profession  has  now  legal  standing  as  an  organized  unit. 
As  an  association  brought  into  being  by  the  government  it  is  in  a 
much  better  position  to  secure  further  legislation.  It  was  pointed 
out  that  although  the  definition  of  professional  engineering,  embodied 

in  the  Act,  has  been  criticized,  Us  wording  is  in  accordance  with  advise 

of  council  retained  in  drafting  the  Bill. 

The  qualifications  required  foi  registration  have  not  been  objected 
to.  but   the  provisions  for  licensing  ovincial  engineers  have 

come  under  fire.     The  younger  element  were  for  the  most  part  disposed 
to   exclude   outsiders.      However    the   majority   of   the   committee   felt 

that   too  strict  a  rule  would  be  unwise  and  therefore  provided  for 
reciprocity  with  professional  bodies  in  other  provinces  and  states 

mining  engineers  opposed  any  residential  or  reciprocal  restriction 
on  licensing. 

The  presenl  council   feel  that   examinations  are  for  exceptional 
only.    That  while  an  engineerin  is  ol  great  value  then 

are  man)    pro  pective  members  who  v  >  hie  to  avail  themselves 

of  that  advantage,  but  who  have  years  oi  experience  in  responsible 

charge   and   accomplishments   which   demonstrate   then    ability.      Ibis 
is  of  much  more  value  than  examinations. 


Passing  over  the  penalty  clause  the  speaker  pointed  out  that 
more  was  hoped  for  in  this  direction  particularly  with  reference  to 
other  acts  affecting  engineering  works.  If  the  membership  in  the 
association  is  large  and  representative  enough,  there  will  be  less  trouble 
securing  amending  legislation. 

The  sneaker  paid  a  glowing  tribute  to  the  work  of  the  provisional 
council.  Their  duties  entailed  the  performance  of  much  work  in  a 
limited  time.  This  was  done  without  friction  and  the  work  was 
passed  on  to  the  present  council  in  good  shape. 

The  work  of  the  association  in  no  way  interferes  with  that  of 
The  Institute.  Its  function  for  some  time  to  come  will  be  to  work 
for  further  legislation.  The  Association  is  in  good  shape  financially. 
The  membership  is  nearing  the  thousand  mark. 

The  speaker  concluded  with  a  brief  outline  of  the  efforts  being 
made  in  the  United  States  to  secure  legislation.  It  was  pointed  out 
that  they  are  having  much  more  trouble  than  we  had  in  Canada  due 
to  the  difficulty  of  bringing  all  associations  together  on  common  ground. 

Mr.  Kennedy  asked  the  speaker  what  arrangements  could  be 
made  for  Ontario  engineers  temporarily  in  residence  and  employed 
in  the  States.  Mr.  Chipman  pointed  out  that  if  not  in  residence  in 
Ontario  they  could  not  be  registered. 

Mr.  Blanchard  asked  the  speaker  first,  what  was  the  attitude 
of  the  council  on  qualifications  and  second,  of  what  value  was  the 
association  to  junior  engineers.  Mr.  Chipman  in  answering  the  first 
question  pointed  out  that  much  the  same  procedure  is  followed  as  in 
determining  qualifications  for  Associate  Membership  in  The  Institute. 
If  an  applicant  is  a  corporate  member  of  The  Institute  there  is  very 
little  question  of  his  qualification.  In  any  case  the  technical  qualifica- 
tions are  first  investigated.  If  these  are  absent  the  applicants  record 
is  investigated  very  carefully.  It  is  recognized  that  technical  qualifica- 
tions are  not  everything  and  the  lack  of  them  may  be  outweighed  by 
several  years  practice  in  responsible  positions.  Examinations  are 
considered  by  the  present  council  to  be  a  last  resort.  Answering  the 
second  question  the  speaker  stated  that  registration  would  bring  no 
immediate  return  to  junior  engineers  in  dollars  and  cents,  but  pointed 
out  that  the  association  was  not  for  the  present  engineers  but  for 
those  of  the  future.  The  present  generation  has  laid  the  foundation 
for  them  to  build  upon  and  it  depends  upon  those  who  are  now  juniors 
whether  engineering  shall  be  a  profession  or  merely  a  poor  trade. 

Mr.  Blanchard  in  moving  a  vote  of  thanks  paid  tribute  to  the 
work  done  by  Mr.  Chipman  in  bringing  about  the  formation  of  the 
association.  Mr.  Gibson  in  seconding  the  motion  pointed  out  that 
in  New  York  state,  the  law  required  one  member  or  employee  only 
of  a  firm  to  be  registered.  Nevertheless  in  the  case  of  the  company 
for  whom  most  of  his  work  was  done,  not  only  were  all  head  of  depart 
ments  registered  but  juniors,  with  a  view  to  future  advancement 
were  registering  in  large  numbers. 

Annual  Meeting 

The  annual  meeting  was  held  on  May  29th  at  the  Refectory, 
Queen  Victoria,  Niagara  Falls  Park.  Members  and  guests  to  the 
number  of  seventy-two  sat  down  to  dinner. 

The  retiring  chairman,  F.  S.  Lazier.  M.E.I.C.,  in  his  report,  outlined 
the  work  of  the  executive  throughout  the  year  that  was  closing.  On 
behalf  of  the  executive  he  expressed  thanks  for  the  hearty  co-operation 
of  the  members  individually  and  collectively  in  making  the  various 
functions  successful. 

The  secretary  reported  a  net  increase  in  the  membership  of  twelve 
bringing  the  present  membership  to  1  l.r). 

The  auditors  reported  having  audited  the  books  and  found  all 
correct. 

The  scrutineers  reported  the  results  of  the  election  to  be  as  follows: 
Chairman  S.  R.  Frost,  vm  i   I  i 

Vice-Chairman  E.  P.  Johnson,  a.m.k.i.c. 

Secretary-Treasurer      -  R.  W.  Downie,  \.\t  i-.i.c. 
Executive  Committee       .1.  R.  Bond.  \.\t.i  I  i 

A.  W.  I..  Butler.  A.M.I    I  < 
The  entertainment  provided  by  the  Welland  Ship  Canal.   Instru- 
mental  Trio  and  tin'  "Hydraulocutioners"  in  then  one  shift  comedy 
"The  Ditchers"  was  much  appreciated.     Their  programme  follows: — 
The  management  of  the  E.I.C.   I  ive  pleasun  in  pre- 

senting to  their  numerous  and  lone  suffering  patrons,  a 

Gala  Performana 

of  the  celebrated  | 
"THE  DITCHERS" 
An  Hydraulicing  Farce  in  "in  shift  bj  the 
famous  Cymric  Dramatist  Teadw 
Seen"      Somewhere  neaj  a  c  anal. 

TIME      Mean  Lundj  's  1  ane  I  mi. .  ■.  va- 

line, refrai  tion  and  ( )  'I'.  A. 

"  l' in  Gait 
Mi'"  Dolighl       An  instrument  man    VUeged) 
l     \m  *  ni  Links       \  rodman  (But  should  be  m  chaii 
Buck-hard      < 'in  <•!  tin  main  i 
Bucyrus  Blasl        \  dm  rem 
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Lighting  by  the  Philp  Juice  Company  of  Niagara  Falls. 

Q)stumes  by  Les  Consumers'  Bag  Cie  of  Stamford. 

Scenery  (Such  as  it  is)  by  Bond,  Bond,  Bond  and  Cie  of  Chip- 

pawa  and  Paris. 
Stage  Manager  —  Jagor  Donwite. 
Notice  —  The  management  wish  to  state  that  much  of  the  language 

in  this  play  is  symbolic  and  must  not  be  taken  literally,  and 

that  the  characters  are  entirely  imaginary. 

Any  of  the  audience  intending  to  take  action  for  libel  are 

requested  to  communicate  with  our  solicitors.     No  personal 

interviews  can  be  entertained. 

The  audience  are  requested  to  refrain  from  throwing  missiles 

a  I  the  actors  during  the  course  of  the  play.     They  are  doing 

their  best. 

The   management   would   consider  it   a   compliment   if  the 

audience  remained  until  the  end  of  the  play. 

GOD  SAVE  THE  KING 

Vancouver  Branch 

P.  H.  Buchan,  A.M.K.I.C.,  Secretary-Treasurer. 
The  members  of  the  Vancouver  Branch  were  the  guests  of  the 
British  Columbia  Electric  Railway  Company,  on  Saturday,  May  19th, 
when  they  visited  the  plant  of  the  company  at  Stave  Falls.  The  party 
assembled  at  8.30  a.m.  at  the  C.P.R.  Station,  where  a  special  car 
had  been  attached  to  the  Toronto  Express.  About  thirty  of  the 
members  were  present.  Ruskin  was  reached  at  10  o'clock,  where  the 
party  transferred  to  a  special  train  furnished  by  the  railway  company 
for  the  seven  mile  run  up  the  river  to  the  site  of  the  power  plant. 


Present  and  projected  plan  of  the  Alouette-Stave  Development. 

The  rest  of  the  morning  was  put  in  inspecting  the  plant  and  the 
new  work  which  was  in  progress.  The  old  plant  consists  of  four 
13,000  h.p.  a.c,  units  direct  connected  to  low  head  turbines,  and  the 
new  work  consists  in  the  installation  of  one  more  large  machine  and 
the  raising  of  the  dam  an  additional  30  feet,  approximately,  thus 
carrying  out  the  plans  of  the  Western  Canada  Power  Company  who 
were  the  original  owners  of  this  plant.  The  work  is  progressing  very 
expeditiously  and  is  just  about  half  completed;  the  concrete  is  heavily 
reinforced  and  the  old  sluice  ways  will  be  done  away  with  and  the 
surplus  water  run-off  through  the  Blind  Slough  which  is  about  one- 
quarter  of  a  mile  from  the  main  dam.  When  the  new  plant  is  in 
operation  a  further  development  will  be  carried  out  on  the  Alouette 
river,  which  empties  into  Stave  lake.  The  entire  development  of 
power  at  the  turbines  by  the  Alouette-Stave  scheme  will  be  as  follows: 

Present  plant 52,000  h.p. 

Alouette  plant  10,000  h  p. 

Addition  to  Stave  Falls  plant 25,000  h.p. 

Ruskin  plant 80,000  h.p. 

167,000  h.p. 
To  this  may  be  added  the  water  wheel  capacity 
of  the  Lake  Burtzen  plants. 

Plant  No.  1 43,500  h.p. 

Plant  No.  2 40,500  h.p. 

8 1.000  h.p. 
And  the  capacity  of  the  Vancouver  steam  stand-by  plant       17,000  h.p. 


Grand  total 268,000  h.p. 

After  the  inspection  had  been  completed  the  members  were  invited 
to  partake  of  a  very  enjoyable  lunch  furnished  by  the  B.C.  Electric 
Railway  Company.  After  lunch  the  vice-president,  G.  A.  Walkem, 
m.i-.i.c,  thanked  the  company,  for  their  hospitality  referring  to  the 
fact  that  this  was  the  second'  visit  of  The  Institute  to  this  plant  — 
once,  long  ago  when  the  Western  Canada  Power  Company  owned  it  — 
and  expressing  the  hope  that  they  might  be  permitted  to  again  visit 


it  when  the  work  was  completed.  In  reply  Mr.  Glover,  representing 
the  B.C.  Electric  Railway  Company,  said  that  it  gave  the  company 
very  much  pleasure  to  be  able  to  have  a  body  of  engineers  see  the 
work  which  their  engineering  staff  was  carrying  out,  and  extended  an 
invitation  to  The  Institute,  on  behalf  of  the  railway  company,  to  again 
visit  them  at  any  time  they  saw  fit,  and  particularly  when  the  work 
had  been  completed. 

After  lunch  the  start  was  made  for  Vancouver,  stops  being  made 
at  the  gravel  washing  plants  about  two  and  four  miles  from  Ruskin. 
In  the  first  a  monitor  was  washing  the  gravel  down  from  a  high  bank, 
where,  after  passing  through  screens  and  over  grizzlies,  thus  separating 
the  sand  from  the  gravel  and  sizing  the  gravel,  it  was  loaded  by  means 
of  an  electric  driven  clam-shell  into  hopper  cars  for  transmission  to 
the  site.  The  other  gravel  plant  was  in  the  nature  of  a  dragline  ex- 
tending across  the  Stave  river,  it  being  operated  by  an  electric  hoist. 
This  plant  has  a  capacity  to  furnish  all  the  gravel  in  use,  but  unfortun- 
ately, owing  to  the  limited  depth  of  the  gravel  deposit,  it  was  not 
possible  to  work  it  to  capacity.  Vancouver  was  again  reached  at 
7  p.m.,  after  a  very  fine  trip  and  a  most  enjoyable  day. 

Visit  to  Plant  of  Britannia  Mining  and  Smelting  Company 

The  Vancouver  Branch  in  conjunction  with  the  Vancouver 
Board  of  Trade,  on  Wednesday,  June  20th  visited  by  invitation 
the  plant  of  the  Britannia  Mining  and  Smelting  Company  at  Britannia 
Beach  on  Howe  Sound.  This  company,  which  is  the  largest  copper 
producer  in  B.C.,  (if  not  in  America),  has  recently  completed  the 
installation  of  a  new  concentrator,  the  old  one  having  been  destroyed 
about  two  years  ago. 

Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 
The  annual  meeting  of  Moncton  Branch  was  held  on  Friday 
evening  June  1st.     In  the  absence  of  chairman,  F.  B.  Tapley,  m.e.i.c. 
C.  S.  G.  Rogers  presided. 

Third  Annual  Report  of  the  Executive  Committee 

The  second  annual  meeting  of  Moncton  Branch  was  held  in  the 
Mayor's  office,  City  Hall,  on  May  11,  1922.  At  this  meeting  reports 
were  read,  and  the  result  of  the  ballot  for  officers  for  the  ensuing  year 
was  announced. 

The  attendance  at  our  meetings  during  the  past  year  has  been 
very  good,  and  the  supper-meetings  still  continue  to  be  most  popular. 
There  were  three  meetings  of  the  branch  in  1922  and  three  in  1923. 
The  executive  committee  held  four  meetings  during  the  branch  year. 

Papers  were  read,  addresses  given  and  important  business 
transacted  as  follows: — 

October  12,  1922,  W.  C.  McMullin  of  the  Department  of 

Land  and  Mines  delivered  an  address  on  the  Mineral  Resources  of 

New  Brunswick. 

November  8,  1922,  Dr.  V.  A.  Clarke  addressed  the  members 

on  "Radio  Telephony"  and  A.  E.  McNutt  gave  demonstrations 

with  a  radio  receiving  set. 

December  7,  1922,  Dr.  Bigelow,  dean  of  the  Faculty  of  Science 

and  professor  of  chemistry  at  Mount  Allison  University  addressed 

the  branch  on  the  subject  of  "The  Place  of  Research  in  the  Develop- 
ment of  Canadian  Industries". 

January  5,  1923,  a  special  meeting  was  called  to  discuss  the 

"Report  of  the  Committee  on  Classification  and  Remuneration", 

but  owing  to  the  few  members  present  the  meeting  was  adjourned 

by  order  of  the  chairman,  F.  B.  Tapley,  M.E.I.C. 

February  9,  1923,  Professor  McKiel,  a.m.e.i.c,  delivered  an 

address  on  the  "Modern  Tendencies  in  Engineering  Education". 
February  27,   1923,  a  special  meeting  was  held  at  Mount 

Allison  University,  Sackville,  at  which  W.  B.  McKenzie  delivered 

an  address  on  "Halifax  Harbour". 

March  15,  1923,  Nominations  for  officers  for  the  ensuing  year 

were  held  and  a  discussion  took  place  on  the  "Report  of  the  Com- 
mittee on  Classification  and  Remuneration". 

April  3.  1923,  a  farewell  dinner  under  the  auspices  of  Moncton 

Branch  was  held  in  honour  of  Mr.  Tapley  and  Mr.  Gage.   A  large 

number  of  members  were  present,  also  a  large  representation  of 

the  officials  of  the  Atlantic  Region  of  the  Canadian  National 

Railways. 

In  May  1922  the  membership  was  66  —  it  is  now  86.  Our 
membership  is  as  follows:  —  Members,  10;  Associate  Members,  27; 
Juniors,  8;  Students,  38;  Affiliates,  3;  Total,  86. 

The  increase  consists  of  one  Member  and  nineteen  Students. 

The  sincere  thanks  of  the  members  of  Moncton  Branch  are  due 
to  Major  McKee  and  the  ladies  and  gentlemen  who  so  kindly  provided 
entertainment  at  all  our  supper-meet ings. 

The  Financial  Statement  which  was  submitted  at  this  meeting 
shows  a  surplus  of  $40.33. 

The  thanks  of  the  executive  are  due  to  Mr.  Rogers,  chairman  of 
the  Papers  Committee,  and  Messrs.  Finnemore  and  Freeman,  of  the 
Entertainment  Committee,  for  their  untiring  efforts  in  promoting  the 
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interest  and  entertainment  that  has  been  achieved  in  the  branch 
during  the  past  year,  and  if  the  committees  that  are  to  be  appointed 
for  the  next  term  will  give  the  service  that  has  been  accorded  last 
season,  the  success  of  the  branch  is  assured. 

Financial  Statement  For  Annual  Meeting 

Receipts 

Balance  in  bank $  14.26 

Rebates  from  Headquarers 145.97 

Affiliates  dues 6.16 

Surplus  from  supper-meetings 13.75 

Bank  interest 3.31 

Donation  from  Andrew  Wheaton 5.15 

Miscellaneous 1.70 

$190.30 
Expenditures 

War  Monument  fund $  10.00 

Christmas  presents 7.50 

Expenses  speakers 4.80 

Taxi  hire 1.00 

Stamps 8.62 

Printing 42.61 

Bank  discount .30 

Fraser  Floral  Co 24.80 

Telegraph  and  telephone 3.73 

Guests  at  banquet  held  April  3rd 7.50 

Expenses  banquet  to  Messrs.  Tapley  and  Gage 16.75 

Attache  case 18.15 

Miscellaneous 4.21 

Cash  in  bank 40.33 

$190.30 
Assets 

Cash  on  hand $  48.90 

Balloptican  lantern 60.00 

Attache  case 18.00 

Rubber  stamp 1.00 

Stamps  on  hand 2.53 

$130.43 

Balance  in  bank $  40.33 

Rebates  due  from  Headquarters 42.22 

$  82.55 
F.  B.  Fripp,  a.m.e.i.c,  V ice-Chairman. 
M.  J.  Murphy,  a.m.e.i.c,  Secretary-Treasurer. 

Election  of  Officers 

The  following  officers  were  elected  for  the  ensuing  year: 

W.  B.  MacKenzie,  M.E.I. c,  consulting  engineer,  chairman. 

F.  O.  Condon,  M.E.I.C.,  engineer  of  maintenance  of  way,  C.N.R., 

vice-chairman. 
M.    J.   Murphy,    a.m.e.i.c,   ass't.   engineer,   C.N.R.,   secretary- 
treasurer. 

Executive  Committee: — 

H.  J.  Crudge,  a.m.e.i.c,  building  engineer,  C.N.R. 

E.  G.  Evans,  m.e.i.c,  district  engineer,  C.N.R. 

J.  D.  McBeath,  m.e.i.c,  assistant  city  engineer. 

The  following  members  of  the  Executive  Committee  hold  office 

for  another  year: 
A.  F.  Stewart,  m'.e.i.c,  chief  engineer,  C.N.R.,  Ex-officio  Member 

of  Council  of  The  I>tslitutr. 

G.  C.  Torrens,  a.m.e.i.c,  division  engineer,  C.N.R. 
C.  S.  G.  Rogers,  a.m.e.i.c,  bridge  engineer,  C.N.R. 
A.  S.  Gunn,  a.m.e.i.c,  ass't.  engineer,  C.N.R. 

St.  John  Branch 

W.  S.  Johnston,  A.M.E.I.C,  Secretary-Treasurer. 

A  special  meeting  of  the  St.  John  Branch  was  held  on  May  19th 
with  G.  N.  Hatfield.  A.M.E.I.C,  vice-chairman,  presiding.  An  address 
illustrated  by  lantern  slides  was  delivered  by  Col.  H.  C.  Boyden.  ol 

Portland  Cement  Association,  Chicago.  The  speaker  treated'  of 
concrete  as  applied  to  highway  construction. 

The  increased  use  of  the  highway  during  recent  years  by  both 
automobile  and  motor-truck  traffic  had  mad''  necessary  a  more  durable 
type   of   road    than    the   earth   and    macadam    roai  rally 

prevailed  a  few  years  ago.     In  an  effort  to  find  the  mosl  durable  type 
of   road,   governmenl    departments   and   private   organizations   had 

ted  on  many  investigations  in  both  laboratory  and  held  during 

'i  an  effort  to  eliminate  those  types  which  failed  under 

modern   traffic  conditions.     Probably   thi    best    field   test    had   been 

ions  "i  highway  built  with  alternate  sections  of  different  pa 

■era!  types  of  highway  were    ubjecl   to  the 

■  traffic  loads  and  continued  in  use  without  repairs  to  destructi  >n. 


It  has  been  estimated  that  over  a  million  dollars  has  been  spent  to 
date  in  these  investigations,  while  a  like  amount  will  be  required  for 
completion  of  tests  now  being  made. 

The  members  of  the  St.  John  Branch  tendered  an  informal 
luncheon  to  Walter  J.  Francis,  M.E.I.C,  president  of  The  Engineering 
Institute  of  Canada,  at  the  Royal  Hotel,  on  Saturday,  June  2nd.  In  the 
absence  of  the  chairman  and  vice-chairman  from  the  city  C.  C.  Kirby, 
M.E.I.C,  presided  and  included  among  the  guests  were  U.  Valiquet, 
m.e.i.c,  C.  R.  Coutlee,  m.e.i.c,  and  S.  J.  Chapleau,  m.e.i.c,  of  Ottawa, 
and  H.  G.  Acres,  m.e.i.c,  of  Niagara  Falls. 

At  the  conclusion  of  the  splendid  luncheon,  the  chairman  intro- 
duced the  guests  and  Mr.  Francis  addressed  the  gathering  on  the 
work  of  The  Institute  in  general.  He  spoke  of  the  splendid  work 
being  carried  on  by  the  branches  and  he  mentioned  several  features 
with  which  he  had  been  especially  pleased  during  his  travels.  Mr. 
Francis  spoke  of  the  great  need  for  study  of  the  fuel  situation  and 
asked  all  engineers  to  help  solve  the  problem.  Messrs.  Acres,  Chapleau, 
Coutlee  and  A.  G.  Tapley  spoke  of  the  pleasure  of  being  present  to 
welcome  the  president  to  the  city. 

Calgary  Branch 

/.  A.  Spreckley,  A.M.E.I.C,  Secretary. 
W.  St.J.  Miller,  A.M.E.I.C,  Branch  Editor. 

If  this  was  to  be  an  account  of  the  coming  Stampede  at  Calgary 
it  would  be  an  easy  matter  to  fill  several  columns  with  news  of  local 
interest.  Our  citizens  in  particular  are  steeped  to  affluence  in  the 
big  event  at  which  not  only  Dominion  but  world  championships  will 
be  decided. 

However,  when  one  endeavours  to  champion  the  cause  of  the 
engineer  these  days,  or  to  expound  on  his  spirit  of  enterprise,  one  is 
confronted  with  a  superabundance  of  inactivity  that  would  seem  to 
make  the  profession  unattractive  to  the  coming  generation.  But  we 
are  going  to  have  "some  crop"  this  year,  as  a  result  of  which  there  will 
doubtless  follow  in  the  wake  a  revival  of  engineering  activity  in  all 
parts  of  the  country.  Every  line  has  been  encountering  with  trepidity 
the  hard-times  orgie,  and  with  the  advent  of  said  bumper  crop  the 
pessimist  will  have  to  take  a  very  far  back  seat. 

East  Calgary  Oil  Refinery 

Reference  may  again  be  made  to  the  oil  refinery  of  the  Imperial 
Oil,  Ltd.,  in  East  Calgary.  Rapid  progress  is  bein§  made  and  the 
site  is  a  busy  place.  Nearly  all  of  the  forty-eight  storage  tanks  are 
now  erected  in  place,  and  these  contain  to  date  some  26,000  barrels 
of  crude  oil,  with  more  on  the  way  from  Montana.  It  is  stated  that 
two  trainloads  will  be  shipped  in  weekly  for  treatment.  These  tanks 
are  in  sizes  ranging  from  ten  to  forty-two  feet  in  height  and  ten  to  one 
hundred  and  twenty  feet  in  diameter,  the  largest  having  a  capacity 
of  84,000  barrels.  Steam  duplex  pumps  deliver  the  oil  to  the  tanks 
through  a  quarter  of  a  mile  of  pipe  line.  There  are  1,340  men  on  the 
pay  rolls  and  C.  H.  Moore  is  the  manager.  In  a  recent  report  he 
stated  that  he  could  not  tell  definitely  at  what  date  the  plant  would 
be  completed,  probably  in  September.  It  is  hoped  at  a  later  date  to 
give  a  first-hand  description  of  this  interesting  plant  in  more  detail. 

In  addtion  to  the  production  of  fuel  oil  and  gas  oil  it  is  interesting 
to  know  that  a  by-product  will  be  produced  in  the  form  of  petroleum 
coke.  This  may  greatly  assist  the  local  fuel  situation  at  critical  periods. 
At  Regina  this  petroleum  coke,  in  the  form  of  cakes,  competed  success- 
fully with  the  commercial  coal  coke. 

There  are  nine  stills,  each  with  a  capacity  of  1.0!);)  barrels,  and 
the  refining  separators,  one  of  the  most  important  sections  of  the 
plant,  are  practically  completed.  The  construction  of  a  tank-car 
heating  shed  (217  feet  long  by  50  feet  wide)  is  well  advanced. 

Banff- Windermere  Hi'hway 

Considerable  interest  is  being  evinced  locally  regarding  the  official 
opening  of  the  Banff- Windermere  road,  which  is  scheduled  to  take  place 
on  or  about  July  1st.  This  intcrprovincial  road  must  mean  .u\  added 
influx  of  motor  traffic  through  this  city,  and  will,  therefore,  prove  of 
value  to  us  in  this  wav  as  well  as  affording  a  delightful  round  tup  for 
the  motoring  public.  The  road  crosses  the  Rock}  m  tuntains  via  the 
Vermillion  Pass,  reaching  a  maximum  altitu  le  oi  5,6  ■  i  The 

total  descenl  travelling  westwards  is  1,295  feel  at  a  remarkablj   low 
average  made  of  three  pei  cent.     The  road  width  provi  les  a  wheelv 
clearance  ol  sixteen  feel  with  an  additional  foui  feel  thr  to 

allow  for  drainage  ditches.    Curves  throughout  have  been  a  le  [uately 
elevated  and  ai   these  points  the  roadbed  has  been  widened      it 
claimed  thai   the  scenic  splendour  along  this  Blm    I  here 

surpassed  in  its  natural  beauty,  the  pick  of  which  lies  m  the  vicinity 
of  Sinclair  canyon,  where  the  road  passe  through  towering 

Chartered  Accountants    Engineers  Goli  Match 
On  May  17th.  a  goll  match  was  played  of!  between  the  Chartered 
\<  <  ountant  i  ol  thi  i  itj  and  the  mi  mbi  re  of  The  It       ■     it  Bo 

Vftei  a  cl >ntesl  the  i  wen(  down  to  defeat 

beiore  their  opponents  the  total  scon    being  8}4  and  i   ,.    \\<  would 
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undoubted!}  have  been  the  victors  if ,  but  it  is  thai  little  word 

thai  has  so  often,  and  always  will,  provoke  us  at  certain  times  by 
reversing  the  order  <>i  things  from  whal  they  might  have  been!  The 
members  lined  up  as  follows:  V.  A.  Newhall,  a.m.e.i.c,  J.  Wilkes, 
P.  J.  Jennings,  M.E.I.C.,  \V.  B.  Hutcheson,  A.M.E.I.C,  1).  T,  Townsend, 

L.  StOCkett,  M.E.I.C.,  II.  V.  HeathCOtt,  B.  Russell.  A.M.E.I.C.,  G.  II. 
Whyte,  a.m.k.i.c.,  C.  C.  Planche  and  T.  E.  Emery,  A.M.E.I.C. 
The  arrangements  of  the  match  were  mainly  in  the  hands  of  J.  A. 
Spreckley,  a.m.k.i.c,  the  efforts  resulting  in  a  most  enjoyable  outing. 

Elbow  River  Elood 

ft 

Calgary,  like  many  other  towns  in  the  west  has  experienced  the 
eftects  of  a  phenomenal  amount  of  spring  precipitation  this  year, 
amounting  to  a  flood  for  two  or  three  days.  The  Elbow  river  rose  to 
an  alarming  extent  on  June  1st,  inundating  a  large  part  of  the  res- 
idential section  adjacent  to  the  banks.  The  flood  waters  exceeded  those 
of  1915  by  0.4  inch  and  effected  considerable  damage  to  lawns,  gardens 
and  cellars.  The  basement  of  the  city  power  house  was  flooded  with 
four  feet  of  water  and  some  of  the  boilers  were  put  out  of  commission. 
None  of  the  electrical  machinery,  however,  was  damaged.  Preparations 
are  under  way  to  have  the  plant  thoroughly  protected  against  any 


Bridge  over  Elbow  River,  Calgary,  Alta. 

Flood  June  1st  1923  —  7  p.m.  —  Peak  of  flood  at  2  p.m. 

possible  recurrence  of  such  damage,  and  it  will  be  made  both  flood 
and  storm  proof.  In  general  the  flooded  area  appears  to  have  been 
confined  roughly  to  a  triangular  section  of  the  country  included  between 
the  foothills  of  the  eastern  slope  of  the  Rockies  and  the  towns  of  Blair- 
more,  Lethbridge  and  Calgary.  The  rise  of  the  Highwood  river  was 
abnormal,  the  capacity  being  some  23,000  c.f.s.,  as  compared  with 
13,000  c.f.s.,  during  the  1915  floods,  and  the  level  was  about  five  feet 
higher.  Part  of  the  retaining  wall  at  the  headworks  of  the  Little 
Bow  Irrigation  District  was  somewhat  damaged.  Damage  was  also 
reported  by  the  Lethbridge  Northern  Irrigation  District  engineers, 
some  of  the  main  canal  having  been  washed  out,  as  also  a  portion 
of  the  steel  flume  at  the  crossing  over  the  Oldman  river.  This  river 
behaved  badly  and  rose  to  a  dangerous  height  in  excess  of  previous 
flood  records. 
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Canadian  Good  Roads  Association  Convention 

The  tenth  annual  convention  of  the  Canadian  Good  Roads 
Association,  with  headquarters  at  the  Royal  Connaught  hotel, 
Hamilton,  Out.,  June  11th  to  14th,  inclusive,  1923,  proved  most 
interesting  and  enjoyable  to  the  many  delegates  who  attended.  Six 
sessions  were  provided  for  the  transaction  of  business  and  the  present- 
ation of  papers,  the  first  being  opened  on  Monday,  June  11th,  at 
10.30  a.m.,  with  the  Hon.  J.  L.  Perron,  president  of  the  association, 
in  the  chair.  In  opening  the  convention,  the  Hon.  Mr.  Perron  first 
welcomed  the  delegates,  and  then  briefly  outlined  the  activities  of 
the  association  during  the  past  year. 

The  programme  oi  technical  papers  covered  a  wide  range  of 
subjects  relative  to  highways,  among  which  were  the  following 

Provincial  System  oj  Highways  and  Permanent  Construction,  by 
Geo.  Hogarth,  M.E.I.C;  discussion  by  H.  M.  Necker. 

Test  Road  Experiments,  bv  J.  A.  Duchastel,  M.E.I.C;  discussion 
by  Clifford  Older. 


The  Need  for  Specialty  trained  Highway  Builders,  by  R.  DeL . 
French,  M.E.I.C;  discussion  by  A.  T.  Laing. 

Lessons  of  the  Past  and  Problems  oj  tlie  Future  in  Highway  Develop- 
ment, by  A.  W.  Campbell,  M.E.I.C. 

Who  should  pay  for  the  Road,  by  Hon.  E.  H.  Armstrong  and  Hon. 
P.  J.  Veniot;  discussion  by  H.  S.  Carpenter,  M.E.I.C. 

Maintenance  —  (a)  Methods  and  Cost  data;  (b>  Gravel  and  Earth 
Roads  (Scrapers  and  Graders),  by  E.  A.  James,  M.E.I.C. ;  discussion 
by  B.  M.  Hill,  M.E.I.C. 

Patrol  Systems,  how  best  conducted,  by  L.  H.  Nielsen;  discussion 
by  A.  McGillivray,  a.m.e.i.c. 

Methods  for  reconstructing  Old  Macadam  Roads,  by  James  Pearson; 
discussion  by  A.  P.  Sandles. 

Culverts  and  Small  Bridges,  by  E.  L.  Miles,  M.E.I.C;  discussion 
by  Chas.  Talbot,  m.e.i.c. 

Refined  Tar  in  Construction  and  Maintenance,  by  J.  S.  Crandell; 
discussion  by  A.  F.  Macallum,  m.e.i.c. 

Cement  Concrete  (Single  track),  by  A.  M.  Jackson,  a.m.e.i.c; 
discussion  by  J.  G.  Wilson. 

Bituminous  Surfaces,  by  Irving  W.  Patterson;  discussion  bv 
T.  S.  Scott,  m.e.i.c. 

Functions  of  a  Suburban  Area  Commission,  James  J.  MacKay, 
M.e.i.c;  discussion  by  W.  C.  Thompson. 

The  proper  use  of  the  Highway  —  (a)  Methods  for  regulation  of 
traffic  and  enforcing  speed  laws,  (b)  The  Autobus,  (c)  Motor  Truck, 
(d)  Uniform  hand  and  danger  signals,  (e)  Headlight  regulations, 
(f)  Lights  on  all  vehicles,  by  J.  F.  H.  Wyss;  discussion  by  Elmef 
Thompson. 

Tourist  Traffic,  by  John  F.  Pierce;  discussion  by  J.  B.  Harkin. 

The  annual  general  meeting  of  the  association  took  place  at 
4.30  p.m.,  Wednesday,  June  13th,  and  the  newly  elected  officers  were 
announced:  Honorary  President,  Hon.  J.  L.  Perron,  Quebec;  President, 
Russell  T.  Kelley,  Hamilton;  Vice-President,  Hon.  F.  C.  Biggs,  Ontario; 
Second  Vice-President,  A.  McGillivray,  a.m.e.i.c,  Manitoba;  Secretary- 
Treasurer,  George  A.  McNamee,  Quebec;  Directors,  H.  H.  Shaw, 
Prince  Edward  Island;  G.  Frederick  Pearson,  Nova  Scotia;  A.  S, 
McMillan,  Nova  Scotia;  T.  P.  Regan,  New  Brunswick;  Joseph  Beaubien; 
Quebec;  A.  L.  Caron,  Quebec;  Col.  F.  M.  Gaudet,  m.e.i.c,  Quebec' 
Wm.  Findlay,  Ontario;  T.  J.  Mahoney,  Ontario;  S.  R.  Henderson. 
Manitoba;  H.  S.  Carpenter,  m.e.i.c,  Saskatchewan;  J.  B.  Robertson, 
Alberta;  P.  Philip,  m.e.i.c,  British  Columbia;  F.  R.  McD.  Russell, 
British  Columbia. 

Toronto  Branch  Engineering  Alumni  S.P.S. 

The  annual  meeting  of  the  Toronto  Branch,  Engineering  Alumni 
of  the  "School",  was  held  at  Hart  House,  May  10th.  Reports  were 
received  from  the  president,  F.  A.  Dallyn,  M.E.I.C,  in  which  he  outlined 
the  work  of  the  year.  He  drew  particular  attention  to  the  fact  that 
the  obligation  of  the  war  scholarship  scheme  had  been  successfully 
retired,  and  the  money  borrowed  from  the  alumni  fund  to  meet  past 
payments  to  the  fund,  had  been  returned  to  the  treasury  of  the  Toronto 
Branch.  His  statement  also  reported  good  progress  on  the  university 
residence  proposal  brought  before  the  branch  at  its  last  annual  meeting. 

The  elections  were  then  held,  —  six  nominations  to  fill  the  three 
vacancies  on  the  executive  were  received  and  the  balloting  resulted 
in  the  election  of  A.  A.  Kinghorn,  '07,  G.  D.  Maxwell,  '21.  Jr. E. I.e., 
H.  G.  McVean,  '01,  a.m.e.i.c 

Walter  J.  Francis,  m.e.i.c,  past  president  of  the  Engineering 
Alumni,  and  president  of  The  Engineering  Institute  of  Canada,  addressed 
the  "School"  men  on  "Alumni  Co-operation".  Every  person  who 
had  the  good  fortune  to  hear  Mr.  Francis  went  home  with  a  new- 
inspiration  in  business  and  a  better  idea  of  the  importance  and  necessity 
of  co-operation  in  all  matters  relative  to  our  Alma  Mater. 

Special  Convocation. — Toronto  University 

Of  special  interest  to  "School"  men  in  all  parts  of  the  Dominion 
was  the  special  convocation  held  on  May  1st.  at  which  degrees  were 
conferred  upon  the  class  of  1923.  Examinations  were  concluded  about 
April  21st,  and  with  the  co-operation  of  the  professors,  arrangements 
were  made  whereby  results  would  be  published  and  degrees  conferred 
within  the  comparatively  short  period  of  ten  days,  thus  allowing  a  very 
large  number  of  science  graduates  who  would  ordinarily  be  scattered 
all  over  Canada  to  remain  in  Toronto  and  receive  their  de. 


The  Kaelin  Electric  Steam  Gem  rotor.—  Bulletin  101,  is  an 
interesting  pamphlet  being  distributed  by  the  Dominion  Engineering 
Works.  Limited,  Montreal,  outlining  the  field  of  application  of  this 
new  steam  generator,  and  describing  its  construction,  operation  and 
control.  The  Bulletin  is  well  illustrated  with  half-tones  and  sectional 
views,  and  contains  a  very  complete  chart  for  comparing  the  cost  of 
coal-fired  and  electric  steam  plants  under  various  conditions. 
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Einstein's  Theory  of  Relativity  and  Gravitation 

Professor  L.  T.  Rutledge,  M.E.I.C. 

Abstract  of  Paper  read  before  the  Peterborough  Branch,  The  Engineering  Institute  of  Canada,  February  22nd,  1923. 

Abstracted  by  R.  C.  Flitton,  A.M.E.I.C. 


The  Philosophy  of  Relativity 

Professor  Rutledge  endeavoured  in  the  space  of  two  hours  to  advance 
our  ideas  of  the  structure  and  laws  of  the  universe  a  step  further. 
It  was  a  real  effort  to  break  through  the  wall  which  separates  men  from 
truth  The  speaker  first  briefly  traced  the  advancement  of  learning 
from  the  time  of  Socrates,  who  founded  the  school  of  absolutism. 
A  Socratic  philosopher  could  discuss  absolute  being,  absolute  space 
and  absolute  time.  The  Greek  mode  of  thought  persisted  into  the 
late  Middle  Ages,  when  Des  Cartes  and  Bacon  began  to  doubt  the 
validity  of  Greek  philosophy. 

During  the  long  ages  great  advances  had  been  made  in  science 
by  such  men  as  Archimedes,  Galileo,  Kepler,  Leonardi  de  Vinci,  Des 
Cartes,  etc.,  but  no  important  generalizations  had  been  made  until  the 
seventeenth  century.  The  seventeenth  century  has  always  been  re- 
garded as  one  of  the  most  eventful  periods  in  the  history  of  positive 
knowledge.  The  discoveries  and  speculations  of  the  preceding  ages 
had  prepared  the  way  for  some  grand  generalizations  of  the  phenomena 
of  the  material  world,  and  scholars  of  all  ages  anticipated  the  advent  of 
that  master  mind  by  which  this  might  be  accomplished.  A  general- 
ization of  such  vast  extent,  enabling  one  to  determine  the  positions 
and  aspects  of  the  planets  during  thousands  of  years  that  are  past  and 
for  thousands  of  years  to  come,  cannot  but  be  regarded  as  an  achieve- 
ment of  the  highest  order  and  the  name  of  Sir  Isaac  Newton  has,  by 
universal  consent,  been  placed  at  the  head  of  the  list  of  those  great  men 
who  have  been  the  ornaments  and  benefactors  of  their  race.  His 
great  work,  "The  Principles  of  Natural  Philosophy"  stands  pre-emi- 
nently as  one  of  the  greatest  productions  of  human  genius. 

His  epitaph,  in  latin,  in   Westminster  Abbey,   tells  the  whole 
story  in  majestic  language.     Translated,   it  reads: — 
"Here  lies 

Isaac  Newton,  a  Knight, 

Who  with  a  vigor  of  mind,  almost  supernatural, 
First  demonstrated 

The  figures  and  the  motions  of  the  planets. 

The  paths  of  the  comets  and  the  tides  of  the  ocean. 

He  diligently  investigated  the  different  refrangibilities  of  the 

rays  of  light, 

And  the  properties  of  the  colours  they  give  rise  to, 

An  assiduous,  sagacious  and  faithful  interpreter, 

Of  Nature,  antiquity  and  the  Holy  Scriptures, 

He  asserted  in  his  philosophy  the  Majesty  of  God, 

An  exhibited  in  his  conduct  the  simplicity  of  the  Gospel, 

Let  mortals  rejoice 

That  there  has  existed  such  and  so  great  an  ornament  of  the 

human  race 

Born  December  the  twenty-fifth,  1642, 

Died  March  twentieth,  1727." 

During  the  Renaissance  another  type  of  absolutism  equally  extreme 
and  equally  arbitrary  as  the  Greek  came  into  existence.  In  the  Greek 
thought,  the  observer  was  everything  and  the  external  reality  of  no 
importance.  Socrates  looked  entirely  inside  himself  for  the  elusive 
truth,  whereas  the  classical  scientist  looked  entirely  outside  himself. 
The  external  was  the  important  factor.  Our  thought  at  the  present 
day  is  a  mixture  of  these  two  systems  of  thought.  Einstein  was  the 
first  to  realize  this  so  fully  as  to  make  a  determined  effort  to  free  human 
thought  of  this  mixture. 

Einstein's  viewpoint  which  is  the  viewpoint  of  relativity  is  that  all 
phenomena  are  joint  phenomena  of  the  observer  and  the  externals 
and  the  events  or  phenomena  exist  only  in  their  joint  presence. 

The  law  of  nature  was  next  explained  as  a  working  hypothesis 
subject  to  alteration  or  even  abandonment  as  man's  vision  widens. 
A  law  of  nature  is  a  generalized  statement  obtained  after  many  obser- 
vations by  different  observers.  The  test  of  one  of  these  laws  is  that 
new  phenomena  can  be  predicted.     This  is  the  method  of  relativity. 

Time  and  Space  and  Mechanical  Principle  of  Relativity 

Then  using  this  m(xlern  meth«xl  of  reasoning,  the  speaker  confined 
his  attention  to  "time  and  space".  Newton  gave  his  views  of  time  and 
space  in  the  words:  "Absolute,  true  and  mathematical  time  flows,  in 
virtue  of  its  own  nature,  uniformly  in  one  direction  without  reference 
to  any  external  object  and  is  known  in  other  words  as  duration,  also 
absolute  space,  by  virtue  of  its  own  nature  and  without  reference  to 
any  external  object  always  remains  the  same  and  is  immovable."  So 
Newton  regarded  "spate  and  time"  as  forma  of  exist  cure  of  the  real 
world.  Matter  was  a  real  substance.  Einstein  considers  space  and 
time  as  concepts.  However  whether  space  and  time  may  be  regarded 
as  real  or  not,  it  is  obvious  that  mil  Ik  i  can  be  measured  directly. 


Rene  Des  Cartes  showed  us  how  to  set  up  for  the  measurement  of 
space  the  framework  of  Cartesian  or  Galilean  co-ordinates,  a  system 
which  we  all  use  in  plotting  graphs.  When  using  the  system  for  phy- 
sical purposes,  synchronized  clocks  must  be  used  to  give  the  times  at 
which  events  occur.  A  system  of  axes  with  its  clock  is  called  a  frame 
of  reference,  and  every  observer  is  equipped  with  such  a  reference 
system  partaking  of  his  motion. 

Sir  Isaac  Newton  formulated  the  "Mechanical  Principle  of  Relati- 
vity" which  states  that  all  systems  of  Cartesian  frames  of  reference 
are  suitable  for  the  mathematical  statement  of  mechanical  laws,  pro- 
vided their  motion  is  rectilinear  and  uniform  and  without  rotation, 
that  is  unaccelerated.  This  was  proved  by  the  equations  of  momentum. 
However  it  was  pointed  out  that  there  are  no  co-ordinate  frames  of 
reference  in  nature.  They  are  only  introduced  for  the  analytical 
representation  of  phenomena. 

Special  Theory  of  Relativity 

Continuing  on  the  search  for  absolute  motion  in  space,  Einstein 
cites  the  case  of  a  passenger  on  a  train,  who,  before  he  can  decide  whe- 
ther his  train  is  in  motion  or  the  adjacent  one,  he  must  wait  for  jolts, 
that  is,  accelerations  or  else  he  must  look  at  some  object  he  knows  to 
be  stationary,  or  in  other  words,  he  has  to  perform  an  experiment 
outside  his  system.  Accordingly  Einstein  laid  down  a  postulate 
which  states,  "By  no  experiment  conducted  on  his  own  system  can  an 
observer  detect  the  unaccelerated  motion  of  his  system". 

Many  years  ago,  scientists  hoped  for  absolute  motion  in  space  and 
invented  the  "ether".  Ether  was  a  substance  to  carry  the  waves  of 
light.  Ether  was  imagined  to  be  an  all  pervading,  imponderable  sub- 
stance filling  all  the  vast  emptiness  of  space  and  all  the  inter-molecular 
spaces  of  all  matter.  Lord  Kelvin,  in  his  celebrated  Baltimore  lectures 
of  1888,  gave  the  splendid  exposition  of  the  conception  that  the  ether 
is  a  continuous,  homogeneous,  non-atomic  elastic  solid. 

The  Michelson-Morley  experiment  of  1887  was  carried  out  to  ob- 
serve the  relative  velocity  of  the  earth  and  the  ether.  It  was  supposed 
to  be  about  18>2  miles  per  second.  By  a  method  of  light  transmission 
between  mirrors  it  was  anticipated  that  interference  of  light  would 
demonstrate  this  velocity.  The  retardation  was  to  be  measured. 
Knowing  the  velocity  of  the  light,  it  would  be  possible  to  calculate  the 
velocity  of  the  medium  relative  to  the  observer.  The  experiment 
gave  the  results  that  under  all  circumstances  and  conditions  the  velocity 
of  light  past  the  earth-bound  observer  was  the  same.  So  it  was  inferred 
that  the  earth  had  no  velocity  relative  to  the  ether. 

Ingenious  explanations  were  offered  by  many  scientists.  Lorenz 
and  Fitz-gerald  offered  an  explanation  stating  that  the  motion  of  the 
earth  through  the  ether  was  balanced  so  far  as  the  measuring  instru- 
ments were  concerned  and  that  they  suffered  a  contraction  in  t  he  di- 
rection of  their  motion.  They  stated  that  all  matter  was  electrical 
in  nature  and  that  the  dimensions  of  the  magnetic  and  electric  fields 
which  accompany  the  electrons  of  which  matter  is  constituted  change 
with  the  velocity  of  motion. 

Professor  Einstein  without  advancing  any  opinion  as  to  whether 
there  existed  any  ether  or  not  conceived  the  idea  that  it  might  be  infi- 
nitely more  valuable  to  take  the  more  general  explanation  possible 
and  then  try  to  find  out  "a  priori"  its  logical  consequences.  This  more 
general  explanation  of  Professor  Einstein  is  his  assumption  that  it  is 
impossible  in  any  way  whatever  to  measure  the  absolute  motion  "I 
a  body  in  space.  Einstein  asserted  that  objects  may  appear  shortei 
to  one  observer  than  to  another  depending,  of  course,  on  the  relative 
velocities  of  their  frames  of  reference.  Clocks  may  appear  to  go  slowei 
for  one  observer  than  another.  If  one  moved  away  from  a  clock  with 
the  speed  of  light  the  minute  hand  would  forever  appeal  to  stand  still 
whereas  the  minute  hand  on  his  own  watch  in  his  hand  would  ap 
tobe  going  at  its  ordinary  rate.  Tims  Einstein  does  nol  admit  ol  lengths 
and  time  having  absolute  values,  but  they  are  relative  Thej  are  re 
lations  between  the  observer  and  the  objeel  and  these  change  as  t  In- 
relative  motion  changes.  Time  can  no  longer  1"  !  fling 
independent  of  position  and  mattei  and  the  question  is,  "what  is  the 
reality  ?" 

\  possible  answet   is  one  proposed  by  I'm>!<^sm,   \;  j  .,,,  i 

accepted  and  enlarged  upon  by  I  >r  Einstein      li  is  thai  objects  must  be 
regarded  as  existing  in  four  dimensions    length,  breadth,  thicl 
and  the  fourth,  time.  The  term    pao   i     ipplii 
a  region.     It  has  been  called  a  continuum      V  continuuri  thing 

thai   proceeds  without  anj   open   spaces      \  line  is  .i  continuun 
points.     Minkowski  expressed  1 1 

In     the    time-space    continuum    bj     the    mathematical     equation 
V(X  x)J    r    iY  vr    !     /  .        CT-Ci      where  the  capital  lettei 
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CO-ordinates  in  one  frame  and  t lie  small  letters  in  the  other  frame 
C  is  the  veiocitj  oi  light  This  quantity  has  the  same  value  for  all 
observers  and  is  therefore  absolute.  In  a  plane  it  represents  absolute 
distance  between  two  points  and  in  dealing  with  events  it  represents 
the  true  absolute  interval  of  time  and  space  together  between  the  events 
It  is  a  combination  of  space  and  time. 

Taking  into  account  the  revised  views  of  lengths  and  times,  the 
mechanical  principle  of  relativity  has  been  extended  to  physical  laws  as 
follows:  "All  unaccelerated  frames  of  reference  are  equivalent  for  the 
statement  of  the  general  laws  of  physics  using  Mankowski's  time- 
space  co-ordinate  system".  This  is  called  the  special  or  restricted 
theory  of  relativity,  since  it  is  restricted  to  unaccelerated  motion. 

The  speaker  then  explained  the  Lorenz  transformation  in  which 
an  equation  was  submitted  giving  a  relationship  between  lengths  and 
times  on  two  systems  having  a  relative  velocity.     The  Lorenz  factor 

is:        l— -^  where  v  is  the  velocity  of  one  frame  relative    to  another 

and  C  is  the  velocity  of  light,  both  in  the  same  units. 

If  an  observer  on  a  train  1,000  feet  long,  as  measured  by  him, 
passes  at  60  miles  an  hour  an  observer  on  the  embankment,  what 
is  the  length  of  train  as  observed  by  the  man  on  the  ground  if  he  could 
measure  it  at  the  instant? 


The  answer  is: 
V" 


General  Theory  of  Relativity 


L  + 


_  C2 


1,000    x    Vl 


(186,330   x    5.280)2 
=  999.999999999999996  feet. 

The  speaker  next  proceeded  from  the  special  theory  of  relativity 
to  the  general  theory.  The  special  theory  is  limited  to  unaccelerated 
motion  whereas  the  general  theory  is  not.  This  was  explained  by 
Einstein's  example  of  an  observer  on  a  rotating  disc.  It  was  shown 
that  inertia  and  gravitation  were  identical  and  that  acceleration  was 
a  framework  to  be  discarded  when  the  general  theory  was  developed. 
It  was  demonstrated  that  a  more  complex  mathematics  was  necessary 
to  give  an  analytical  representation  of  general  phenomena.  The 
cartesian  co-ordinates  were  no  longer  adequate.  The  Gaussian  co- 
ordinate system  which  is  a  generalization  of  the  Cartesian  system 
furnishes  the  necessary  frame  work  of  mathematics. 

The  absolute  differential  calculus  of  Christoffel  and  Riemann  shaped 
by  Ricci  and  Levi-Civita,  furnishes  equations  solving  problems  in  nature 
hitherto  unsolved  when  properly  applied  according  to  the  general 
theory.  The  equations  are  vector  equations  and  at  the  same  time 
differential.  They  are  unaffected  by  a  change  of  origin  and  do  not 
depend  on  any  reference  system.  This  geometry  involves  the  use  of 
tensors.  "A  linear  form  in  several  series  of  variables,  which  is  depend- 
ent on  the  co-ordinate  system,  is  a  tensor  if  in  every  case  it  assumes  a 
value  independent  of  the  co-ordinate  system  (a)  whenever  the  com- 
ponents of  an  arbitrary  contra-variant  vector  are  substituted  for  every 
contra-gredient  series  of  variables  or  whenever  the  components  of  an 
arbitrary  co-variant  vector  are  substituted  for  a  co-gredient  series", 
(Herman  Weyl  ).  Using  the  above  mathematics  to  illustrate  the  laws 
of  nature  the  general  theory  states,  "That  all  Gaussian  co-ordinates 
are  equivalent  for  a  statement  of  the  general  laws  of  physics". 

Applications  of  Theory  of  Relativity 

With  the  help  of  the  general  law,  Einstein  predicted  many  things, 

solved   many   problems   and   explained   certain   natural  phenomena. 

He  stated  that  the  rays  of  light  should  be  bent  in  passing  the  sun. 

Light  is  affected  by  the  gravitational  field.     This  was  verified  at  the 

last  two  important  eclipses.    Stars  which  were  behind  the  sun  were 

photographed.     In  one  revolution  of  the  planet  Mercury,  the  orbit 

will  advance  by  a  fraction  of  a  revolution  equal  to  three  times  the 

square  of  the  ratio  of  the  velocity  of  the  planet  to  the  velocity  of  light 

3  v2 
or  j    The  orbit  of  Mercury  advances  by  574  seconds  of  arc  in  a 

century.  The  Newtonian  mathematics  of  gravitation  accounted  for 
532  seconds.  The  remaining  42  could  not  be  accounted  for  till  Einstein 
worked  it  out  by  the  general  theory  and  accounted  for  43  seconds  which 
was  considered  close  enough. 

The  third  prediction  of  Einstein  was  that  of  the  displacement  of 
light  from  the  sun  towards  the  red  end  of  the  spectrum,  as  compared  with 
light  of  the  same  kind  on  the  earth.  This  prediction  is  difficult  to  verify 
but  scientists  are  working  on  it. 

According  to  the  theory  of  relativity  momentum  is  no  longer  mv 
mv 


but  is 


Vi_  v 


2  -mv  +  K 


+  H 


+  =  sum  total  of  momenta 


in  the  system.  The  action  of  a  moving  body  in  passing  from  one  po- 
sition to  another  may  be  defined  as  the  space  integral  of  the  momentum 
taken  over  the  path  of  motion.  It  is  possible  to  show  that  this  is 
equation  to  the  summation  of /mv2  dt.  Here  the  principle  of  least 
action  is  involved.     It  states  that   the  free  motion  of  a  conservative 


system  between  any  two  given  configurations  has  the  property  that  the 
above  summation  is  a  minimum.  In  more  simple  language  this  means 
that  nature  fulfills  its  laws  with  the  minimum  expenditure  of  energy. 

The  principle  of  least  work  is  a  very  important  one  from  anlengin- 
eering  standpoint.  It  affords  a  general  solution  of  all  problems  involv- 
ing the  static  equilibrium  of  elastic  solids.  An  important  example 
of  a  tensor  field  is  offered  by  the  stresses  occurring  in  an  elastic  body. 
It  is  indeed,  from  this  example  that  the  name  "tensor"  has  been  derived. 
Its  most  useful  application  is,  perhaps,  to  problems  which  are  otherwise 
statically  indeterminate,  that  is  to  say,  problems  in  which  the  number 
of  unknown  quantities  involved  is  greater  than  the  number  of  relations 
furnished  by  the  ordinary  conditions  of  equilibrium.  It  has  an  appli- 
cation in  the  solution  of  problems  in  continuous  beams.  For  stable 
equilibrium  the  potential  energy  of  any  system  is  a  minimum. 

In  accordance  with  the  theory  of  relativity,  the  kinetic  energy 
of  a  material  point  of  mass  "m"  is  no  longer  given  by  mv2,  but  by  the 
mc2  ~2~ 

expression,   v       v2=  mc2  +  HLZ.2  +  tf  m  -  +       It  gives  the  total 

1  -  "7  2  c2 

kinetic  energy  stored  in  a  mass  from  the  beginning. 

The  electromagnetic  equations  of  Maxwell  can  be  derived  and 
expressed  in  their  original  form  by  the  general  theory.  Einstein's 
conception  of  the  universe  is  explained  by  the  general  theory.  Space 
is  curved  and  finite.  The  universe  is  quasi-spherical.  Its  radius  is 
expressed  algebraically  by  the  mathematics  of  the  general  theory. 
If  the  density  were  known  it  would  be  known  exactly. 

In  conclusion  the  speaker  stated  that  many  things  would  not  be 
explained  without  a  full  mathematical  analysis  but  a  few  points  should 
be  noted.  The  law  of  gravitation  restricts  the  curvature  of  time 
space.  It  connects  this  curvature  with  the  measurable  properties  of 
matter  such  as  density,  velocity  stress,  etc.  Thus  these  properties 
define  the  curvature.  We  know  that  the  laws  of  conservation  of 
energy  and  momentum  can  be  deduced  by  a  purely  mathematical 
process.  It  must  also  be  borne  in  mind  that  such  things  as  length, 
velocity,  energy,  momentum,  time  are  not  absolute,  but  relative.  They 
are  not  attributes  of  the  physical  realty  but  relations  between  the  realty 
and  the  observer.  Thus  the  laws  of  conservation  are  not  laws  of  the 
real  world  like  gravitation,  but  of  the  observed  phenomena.  The  law 
which  is  of  most  importance  and  is  most  fundamental  is  the  principle 
of  least  work  since  all  the  laws,  even  that  of  gravitation  can  be  derived 
from  it. 

The  great  charm  of  Einstein's  Theory  lies  not  so  much  in  the  veri- 
fication of  some  pretty  prediction  but  in  the  wonderful  heuristic  power 
it  possesses,  and  the  broad  view  of  nature  which  it  affords.  Sir  J.  J. 
Thompson  of  the  Royal  Society  of  England  stated  that  it  is  the  most 
important  result  obtained  since  Newton's  time.  Einstein's  reasoning 
is  the  result  of  one  of  the  highest  achievements  of  human  thought. 


I 
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CORRESPONDENCE 


Canada's  Fuel  Problem 


Ottawa,  May  10,  1923. 
The  Editor,  Journal, 
Dear  Sir, 

Regarding  the  fuel  problem,  I  consider  that  the  report  of  Dr. 
B.  F.  Haanel's  address  at  a  recent  meeting  of  the  E.I.C.,  published 
in  your  issue  of  April,  covers  the  ground  in  a  thorough  manner  from 
an  expert  chemical  engineer's  point  of  view.  To  my  mind  this  question 
should  receive  the  attention  of  other  branches  of  engineering  also, 
including  electrical  and  heating  engineers. 

Having  been  actively  engaged  in  the  line  of  domestic  heating 
engineering  for  the  past  forty  years  in  many  countries,  the  question 
of  combustion  of  coal  has  been  my  constant  study.  Heating  engineers, 
previous  to  drawing  plans  for  an  installation  of  a  furnace  or  a  battery 
of  furnaces  must  know  the  grade  of  coal  that  will  be  burnt  in  those 
furnaces,  as  such  has  considerable  bearing  on  the  design  of  the  com- 
bustion chamber.  The  height  of  boiler  shell  from  fire  bed,  also  the 
type  of  grate  bars  and  per  cent  of  air  space  between  those  bars  if  coal 
is  wished  to  be  burned  economically,  without  black  smoke,  and  the 
necessary  horse  power  developed. 

With  some  grades  of  soft  coal  fired  on  grates  of  furnaces  that 
were  designed  for  hard  coal,  it  would  be  impossible  to  get  the  desired 
results,  for  many  reasons.  Any  grade  of  soft  coal,  regardless  of  its 
high  percentage  of  volatiles  can  be  burned  satisfactorily  on  grates 
of  rectangular  shape  furnaces,  such  as  we  have  in  power  boilers,  provid- 
ing it  is  fired  on  right  lines,  also  providing  that  the  furnaces  have  been 
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constructed  or  remodeled  for  burning  soft  coal  and  are  maintained 
in  a  condition  that  will  keep  out  surplus  air  which,  when  allowed  into 
the  flues  or  tubes  of  boilers,  causes  a  reduction  of  the  temperatures 
of  those  gases  produced  from  burning  coal  to  a  temperature  below  the 
ignition  point  necessary  for  those  gases  to  burst  into  flames  and  so 
consume  the  hydro  carbons,  instead  of  those  by-products  escaping 
from  the  smoke  shaft  in  the  form  of  black  smoke.  This  should  be 
the  constant  care  of  every  operating  engineer  from  the  Atlantic  to 
the  Pacific.  Prevent  excess  air  if  it  is  wished  to  prevent  the  awful 
waste  of  coal,  also  unnecessary  polution  of  the  air  we  breathe. 

It  is  natural  for  the  metal  in  steam  boilers  to  expand  and  contract 
according  to  the  intensity  of  the  fire  and  pressure  of  steam.  Such 
results  in  cracks  in  the  walls  of  multibular  also  water  tube  boilers. 
These  cracks  if  not  plugged  will  admit,  owing  to  the  pull  of  smoke  shaft, 
a  very  large  volume  of  cold  air  to  filter  through,  cases  the  writer  has 
seen,  where  more  coal  was  being  wasted  each  day  through  this  cause 
than  would  pay  the  wages  of  the  boiler-room  staff  for  a  week.  These 
remarks  are  applicable  to  automatic  stoker  furnaces,  as  well  as  hand 
fired  furnaces.  The  device  or  equipment  for  consuming  smoke  other 
than  the  practical  carbonization  and  combustion  of  the  gases,  has  not 
been  devised,  nor  never  can  be,  except  to  lower  the  efficiency,  with  hand- 
firing. 

There  are  several  types  of  automatic  stokers  that  will  burn  any 
grade  of  soft  coal  without  black  smoke.  Indeed,  from  the  stacks  of 
many  large  plants,  burning  100  tons  per  24  hours,  only  a  light  brown 
haze  is  noticed  at  any  time.  In  other  cases  there  is  no  indication  of 
smoke  of  any  colour.  Such  not  only  burn  the  coal  efficiently  but 
increase  the  boiler  rating  200  to  300  per  cent.  But  such  equipment 
cannot  be  used  in  domestic  furnaces  most  of  which  have  deep  round 
fire  pots  and  are  designed  for  slow  combustion  of  fuel,  low  in  percentage 
of  volatiles  and  fairly  high  in  British  thermal  units.  Such  a  fuel  we 
have  in  coke  made  in  ovens  for  metallurgical  purposes.  The  analysis 
of  this  fuel  is  as  follows: — ash  17.4  per  cent,  volatiles  2  per  cent, 
carbon  79.7  per  cent,  B.t.u.  12,200.  The  average  of  some  of  our 
soft  coals  is  as  follows:  —  ash  9.7,  volatiles  33.4,  carbon  54,  B.t.u. 
11.970.  It  is  the  high  percentage  of  volatile  gases  that  practically 
forbids  soft  coal  being  used  in  the  ordinary  domestic  furnace  or  cook 
stoves.  Slow  combustion  of  coal  requires  that  the  dampers  and  the 
drafts  of  domestic  furnaces  be  nearly  closed,  so  that  a  fire-pot  filled 
with  fuel  will  last  8  to  10  hours  without  attention.  It  is  obvious  that 
with  a  fire-pot  filled  with  soft  coal  provision  must  be  made  for  the 
escape  of  the  large  quantity  of  volatile  gases,  otherwise  the  same  would 
either  find  their  way  into  the  air  pipes  of  a  hot  air  furnace  and  out 
of  the  registers  in  the  room  or  accumulate  to  such  an  extent  in  the 
furnace  as  to  ignite  and  explode.  The  same  provision  that  is  made 
for  the  escape  of  these  gases  causes  the  rate  of  combustion  of  the  coal 
to  be  faster.  Consequently  the  replenishing  of  the  fire  must  be  oftener. 
Further  with  dampers  closed,  assuming  that  considerable  volume  of 
the  volatiles  have  been  burned  or  allowed  to  escape  to  the  chimney, 
previous  to  closing  off  the  drafts  to  last  through  the  night,  it  would 
not  be  possible  to  get  heat  units  from  the  fire  fast  enough  to  com- 
pensate to  a  reasonable  extent  for  the  heat  units  lost  through  the 
weather  walls  or  the  glass  surface  of  a  building.  The  fire  bed  would 
soon  lose  its  temperature,  become  sluggish,  and  would,  in  course  of 
time  die  out.  Assuming  that  such  fuel  remained  alight  at  the  rising 
hour  the  next  morning  more  coal  would  have  to  be  burned  to  restore 
the  lost  temperature  of  the  house  for  the  first  two  hours  of  a  cold 
morning  than  would  be  necessary  for  the  whole  day. 

Accurate  formulas  for  the  heat  units  lost  from  the  different  kinds 
of  building  material  have  been  furnished  by  the  engineering  colleges 
and  are  known  and  used  the  world  over.  Such  loss  must  be  counter- 
balanced by  the  heat  units  extracted  from  the  fuel,  which  must  be  a 
hard  and  slow  burning  fuel.  Looking  at  the  matter  from  any  point 
of  view  there  is  not  the  least  doubt  but  that  72  hour  by-product  coke 
will  be  found  the  very  best  substitute  for  anthracite  coal.  This  fuel 
should  not  be  classed  with  coke  from  city  gas  works,  but  in  some 
cases  it  can  with  advantage  be  mixed  with  15  to  20  per  cent  of  the 
gas  works  coke.  For  a  quicker  fire,  it  should  be  passed  through  a 
crusher  previous  to  delivery  —  to  sizes  similiar  to  the  standard  sizes 
of  American  anthracite.  The  coking  process  should  be  according 
to  a  specification  prepared  by  the  government  in  order  that  too  many 
by-products  are  not  extracted,  also  that  as  much  of  the  carbon  as 
possible  is  retained  in  the  fuel.  There  are  large  reserves  of  soft  coal 
suitable  for  such  ovens  in  both  our  eastern  and  western  mines.  As 
the  question  of  mil  transportation  seems  to  prevent  such  coal  being 
used  for  such  purpose  at  a  reasonable  figure,  my  suggestion  is  to  have 
a  fleet  of  3,000  or  4,000  ton  freighters  actively  engaged  during  the 
whole  of  the  season  of  navigation,  bringing  coal  from  Nova  Scotia 
and  New  Brunswick  mines  by  the  water  route  to  towns  and  cities 
along  the  shore  through  the  canal  and  up  to  Toronto,  thereby  supply- 
ing lx)th  the  provinces  of  Quebec  and  Ontario  with  our  coals  for  coking 
purposes.  The  coke  ovens  to  lie  erected  close  to  the  water  landing, 
the  coal  handled  by  mechanical  conveyors  right  into  the  coking  plants, 
adjacent    to   such    coking   plants.      I    would    have   a    ban  earn 

boilers,  the  fire  for  such  furnaces  to  he  th(  u  ted  from  the  coal 

coked  in  the  previously  described  col  jd  also  be 

piped  to  houses,  for  heating  or  cooking  i  adjacent  to  n 

two  plants  I  would  have  an  eleitnc  current  generating  station,  the 
8team  for  which  would  he  furnished  by  the  previous!',  described  hoilei 
plant.  After  this  steam  had  done  duty  m  those  engines,  I  would  tuni 
it  into  mains  laid  under  the  streets  of  the  towns  or  i  ities  in  the  vicinity 


of  the  coke  ovens,  for  heating  purposes,  the  electric  current  to  be 
used  for  hauling  coal  trucks  or  coke  to  the  quenchers  or  sold  for  lighting 
or  power  purposes  or  to  heat  houses.  During  the  summer  months 
when  the  demand  for  heating  and  lighting  is  low  the  surplus  electric 
current  could  be  used  for  working  the  pumps  of  an  artificial  ice  plant. 
Apart  from  the  valuable  by-products  extracted  from  each  pound  of 
coal  coked,  the  revenue  from  the  other  sources  suggested  should  be 
such  as  to  make  the  whole  scheme  a  logical  proposition.  The  question 
would  be  asked:  "What  about  these  freighters  returning  empty?" 
My  answer  is  that  by  efficient  management  they  could  after  the  first 
trip  load  up  with  coke  for  distribution  to  the  cities  and  towns  right  up 
to  the  mining  towns,  and  including  Prince  Edward  Island,  thereby 
supplymg  the  people  with  cheap  fuel  which  in  my  humble  opinion 
will  be  the  salvation  of  Canada,  for  the  hight  cost  of  living  depend 
not  only  directly,  but  indirectly  on  the  cost  of  our  fuel  for  artificial  heat 
and  many  factory  purposes.  If  joint  stock  companies  were  formed,  no 
doubt  there  are  very  few  householders  in  the  provinces  of  Ontario  and 
Quebec,  who  would  not  buy  at  $10  or  $20  bond  similar  to  the  Victory 
bonds,  redeemable  in  a  stated  number  of  years  without  interest  for 
the  sake  of  getting  a  good  domestic  fuel  at  say  $5  or  perhaps  less  per 
ton.  Another  point  in  favour  of  such  fuel  is  that  if  a  man  had  a  ton 
of  the  fuel,  I  suggest,  in  his  cellar,  he  could  burn  every  pound  of  it. 
Another  point  in  favour  of  such  fuel  is  that  there  would  be  no  soot 
choked  furnaces  or  chimney  fires.  It  may  not  be  generally  known 
that  in  1922  the  haulage  of  incombustible  fuel  that  passed  over  the 
American  railroads  in  the  form  of  extra  high  percentage  of  ash,  slate, 
shale,  bone,  and  dirt  amounted  to  five  million  tons  of  useless  haulage, 
allowing  25  cars  to  a  train,  each  of  25  tons  represents  200,000  cars 
or  8,000  trains,  plus  the  coal  burned  on  those  8,000  locomotives  or 
wages  for  8,000  train  crews.  No  wonder  that  we  were  constantly 
reminded  by  the  press  of  the  country  during  the  past  few  winters 
of  the  coal  shortage  that  cars  were  not  available.  Should  not  the 
200,000  cars  previously  mentioned  have  been  more  usefully  employed  ? 

It  is  obivous  that  I  cannot  furnish  any  data  of  the  number  of 
cars  of  coal  that  have  gone  into  the  atmosphere  in  the  form  of  smoke 
that  should  have  been  avoided  and  most  certainly  would  be  if  no 
coal  were  used  in  its  raw  state,  which  is  unscientific,  wasteful,  dirty, 
and  assisting  to  prolong  the  white  plague  in  our  country.  It  may 
not  be  during  our  time  on  earth,  but  the  day  will  surely  dawn  when 
the  people  will  be  better  informed  of  the  harmful  influences  of  carbon 
monoxide  gas  from  coal.  Legislation  will  no  doubt  be  enacted  that 
no  coal  shall  be  burned  in  its  raw  state  not  only  for  health  sake,  but 
for  economic  reasons.  The  hundreds  of  millions  of  tons  of  coal  taken 
from  the  bowels  of  the  earth  each  year  is  gone  forever.  It  is  not  an 
article  that  can  be  manufactured.  Fuel  combustion  engineers  of 
England  and  America  are  warning  their  governments  of  future  coal 
resources  and  advocating  conservation  of  coal  in  every  way  possible. 

Another  factor  in  favour  of  by-product  coke  is  that  a  man  can 
get  in  his  winter  supply  during  the  months  of  summer  without  fears 
of  spontaneous  combustion  of  that  fuel,  and  perhaps  the  burning  down 
of  his  house.  The  same  cannot  be  said  of  many  of  our  soft  coals  which 
the  writer  has  seen  heated  and  become  a  huge  furnace  inside  of  one 
day  after  storage  in  the  bunkers.  There  is  no  doubt  but  that  many 
of  our  western  coals  are  suitable  for  coking  process.  When  one  realizes 
the  large  volume  of  useful  gas,  motor  liquids,  oils,  and  other  valuable 
by-products  that  can  be  got  from  coking  the  coal  previous  to  use,  it 
causes  one  to  think  that  we  are  marching  backwards  regarding  the 
conservation  of  our  natural  resources.  Now  these  by-products  are 
passing  from  the  smoke  shafts  in  our  cities  from  millions  of  tons  of 
coal,  never  to  be  regained. 

In  conclusion,  I  think  that  you  will  agree  that  by  deriving  the 
heat  value  and  energy  from  each  ton  of  coal  that  is  coked  as  explained 
that  the  price  of  that  coke  as  a  domestic  fuel  would  be  so  low  as  to  be 
a  real  blessing  to  the  people  of  our  provinces.  Not  only  the  p 
class  would  benefit  hut  the  capitalists  and  manufacturers  also  directly 
and  indirectly,  for  docs  not  coal  enter  into  every  man's  business  either 
for  artificial  heat  or  power  purpose?  High  priced  fuel  is  reflected 
in  the  tax  rate  on  his  property,  owing  to  the  fact  that  city  councils 
must  fix  their  rate  according  to  the  upkeep  of  municipal  build 
and  schools.     Fuel  plays  no  small  part  of  such  e  By   the 

scheme  suggested  millions  of  dollars  will  he  kept  in  our  country  to  be 
circulated  and  used  for  other  purposes.  By  this  scheme  employment 
would  be  available  for  thousands  of  our  men  to  erect  and  equipt  such 
plants,  for  I  am  confidenl  thai  th  !  would  show  such 

results  as  to  be  the  index  to  hundreds  of  such  plants.     It  i  ious 

that  such  plants  would  furnish  stead}  employment  for  hundreds  ol 
our  men  the  year  round.     As  a  mai  right 

future   lor  such  an  en'  1   a  millionaire  or  a   IK 

I.  I  would  not   hesitate  one  momi  ich  plants       1" 

would   he  no  '  the  products  required.      The  people 

must  have  fuel,  artificial  heat  and  light,  uch 

fuel  is  only  an  expei  Iment, 
Onl-  go  we  read  in  our  new- 

seizing  500  by-product  coke  ovens   from 

id  fuel  at  Sault  N,< ,  Mai ie,  <  tat,  and 
the  written  t<   timonj  ol  a  reliable  citizen  who  has  used  h  under  all 

•in  1 

it  eminentl  w  hat  more  could  we 

ily, 
1   S   Kit 
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Report  of  Fuel  Committee  of  the 
Montreal  Branch 

For  the  benefit  of  householders  who  are  wisely  considering  getting 
in  their  coal  supply  for  next  winter's  use,  the  Fuel  Investigating  Com- 
mittee of  Tin  ine  Institute  oj  Canada  (Montreal  Branch)  has 

prepared  the  adjoining  table,  which  should  be  a  useful  guide  in  giving 
reliable  information  regarding  the  different  coals  and  other  fuels  which 
can  be  bought  in  Montreal  during  the  summer  months. 

It  is  strongly  recommended  that  as  far  as  possible  orders  be  placed 
early  as  owing  to  the  fact  that  the  present  working  agreement  of  the 
American  anthracite  miners  terminate  next  August,  and  for  other 
reasons,  the  prices  after  that  date  are  uncertain. 

The  table  shows  the  relative  economy  of  burning  different  fuels 
for  domestic  heating  as  compared  with  American  anthracite,  with 
brief  notes  regarding  the  particular  characteristics,  advantages  and 
disadvantages  of  each.  In  addition  to  coals,  coke  and  oil,  peat  and 
wood  are  included  as  auxiliary  or  supplementary  fuels,  but  it  is  doubt- 
ful whether  any  peat  will  be  procurable  this  year.  Gas  and  electricity 
are  mentioned  merely  as  a  matter  of  interest  since  questions  regarding 
them  are  occasionally  brought  up,  and  not  because  their  use  is  advocated. 
The  figures  given  should  be  taken  with  reserve;  in  the  case  of  gas 
particularly,  if  close  attention  is  paid  to  regulating  the  consumption 
as  actually  required,  the  figures  given  can  be  materially  reduced,  but 
on  the  other  hand,  the  very  convenience  of  the  supply  often  leads  to 
costly   waste. 

It  will  be  seen  that  the  true  Welsh  anthracite  is  really  the  most 
economical  fuel  to  burn  although  the  price  per  ton  is  the  highest,  since, 
as  it  gives  more  heat,  a  considerably  less  quantity  is  required.  The 
ashes  to  be  handled  are  also  extremely  small  compared  with  American 
anthracite. 

Distinction  must  be  made  between  the  true  Welsh  anthracite, 
which  has  been  screened  and  the  Welsh  semi-anthracites,  or  'dry' 
steam  coals,  which  are  also  on  the  market  and  which  were  sold  in  some 
quantity  unscreened  during  last  winter.  These  latter  also  are  good 
fuels  but  they  require  somewhat  more  attention.  It  is  very  advisable 
that  any  coal  be  screened  for  use  in  domestic  furnaces. 

There  is  a  certain  amount  of  high  grade  American  semi-bituminous 
coal  available,  sold  in  picked  lump  form,  which  is  economical  to  burn. 
The  common  bituminous  or  'soft'  coals  unscreened  are  the  lowest  in 
price  per  ton,  but  have  certain  disadvantages  as  noted,  and  a  larger 
quantity  is  required  to  give  the  same  heat  is  is  given  by  other  coals 
when  burned  in  the  ordinary  house  furnace  unless  special  attention  is 
given  and  the  furnace  and  flues  cleaned  daily.  It  also  requires  that  the 
furnace  fire  pot  be  of  ample  size  and  the  flues  and  chimney  large. 

Metallurgical  coke  gives  excellent  satisfaction  and  usually  is  greatly 
preferred  to  American  anthracite  by  those  who  are  accustomed  to  it. 
It  is  expected  that  by  the  latter  part  of  this  year  a  considerable  extra 
supply  of  this  high  grade  coke,  produced  by  a  plant  now  being  built 
in  Canada  will  be  available. 

In  connection  with  oil,  the  majority  of  the  appliances  on  the  market 
burn  the  lighter  grades  of  oil,  as  given  in  the  table,  but  some  types  are 
designed  to  use  the  heavy  'fuel'  oil,  the  cost  of  which  runs  about  10  per 
cent  less  per  gallon.  Anyone  contemplating  using  oil  should  obtain 
full  information  from  the  suppliers  of  the  different  equipment  and  ob- 
tain a  copy  of  the  regulations  governing  oil  installations,  issued  by  the 
Canadian   Fire    Underwriters'   Association. 

American  anthracite  must  be  regarded  to-day  as  a  'luxury'  fuel 
in  that  a  high  price  is  paid  for  acquired  habits  of  use.  Welsh  anthracite 
and  metallurgical  coke,  particularly  are  much  better  fuels  in  that  they 
give  more  heat  for  less  money,  are  easy  to  handle  and  have  very  little 
ash. 

It  must  be  understood  that  different  fuels  have  different  heating 
values,  and  also  that,  when  burned  in  the  ordinary  domestic  stoves  and 
furnaces  it  is  possible  to  utilize  a  greater  amount  of  the  heat  contained 
in  some  fuels  than  in  others,  so  that  the  value  or  economy  of  any  coal 
is  not  proportionate  to  the  actual  price  per  ton. 

Each  kind  of  fuel  requires  a  particular  treatment  or  method  of 
burning  to  give  the  best  results,  but  all  those  given  are  easy  to  handle 
although  it  may  take  one  a  few  days  to  become  thoroughly  accustomed 
to  their  use.  For  the  benefit  of  those  desiring  such  information,  the 
Fuel  Investigation  Committee  propose  to  publish  before  next  heating 
season  simple  directions  for  the  proper  methods  of  firing  the  various 
fuels  mentioned. 

In  the  table  the  amounts  given  are  very  liberal  and  can  be  reduced 
by  any  one  who  takes  a  special  interest  or  care  with  his  furnace. 

Heating  with  Quebec  heaters  takes  considerably  less  fuel  but  the 
house  will  of  course  not  be  so  evenly  heated  throughout  as  with  a  fur- 
nace and  radiators. 


For  warm  air  furnaces  the  remarks  and  relative  values  of  the  differ- 
ent fuels  can  be  taken  as  applicable,  but  it  is  s'rongly  recommended,  if 
bituminous  coal  is  used,  that  the  radiator  of  the  furnace  be  of  cast 
iron. 

It  cannot  be  stated  with  any  accuracy  that  a  house  of  a  certain 
size  should  require  a  definite  amount  of  coal  per  season  to  heat  it,  since 
it  will  depend  upon  the  exixjsure,  number  of  windows  and  details  of 
building  construction.  The  number  and  size  of  radiators  should  be 
put  in  to  suit  these  conditions  but  roughly  speaking  it  may  be  said 
that  an  average  flat  will  have  between  200  and  300  square  feet  radiator 
surface,  a  small  semi-detached  house  400  to  500,  and  so  on. 

A  given  amount  of  radiator  surface,  if  properly  proportioned  and 
installed,  will  require  a  certain  amount  of  fuel  per  year,  so  that  if  one 
knows,  or  cares  to  find  out,  how  much  radiator  surface  there  is  installed 
in  a  particular  house,  an  idea  can  be  got  from  the  table  of  the  amount 
of  fuel  that  should  be  burned.  It  it  takes  considerably  more  fuel, 
then  either  the  radiator  surface  or  furnace  capacity  is  insufficient  or 
badly  put  in,  or  the  fuel  is  not  being  used  with  reasonable  care,  and 
one  can  see  the  extra  price  being  paid  yearly  on  account  of  such  reasons. 

Cost  and  Relative  Economy  of  Heating  with 

Different  Fuels 

This  table  is  made  up  according  to  prices  prevailing  in  Montreal 

in  May,  1923,  and  is  referred  to  in  the  accompanying  article: 

Fuel  req'd  per  season 
to  heat  100  sq.ft.  water 
radiator  surface. 
Kind  of  Fuel.  Price  Amt.        Cost  of 

Per  ton  lbs. 

Welsh  Anthracite  (screened)  $17.00  2820         $24.00 

Remarks:  Easy  to  burn,  hot  fire;  very  little  ash;  not  sized  but  should 
be  screened;  breaks  rather  easily. 

Semi-Bituminous  (1st  qualitv  picked 

lump)  $13.00  3700        824.00 

Remarks:  Gassy,  slightly  smoky;  coal  not  sized;  preferable  for 
furnace  to  have  large  fire  pot  and  flues;  sections  should  be  kept 
cleaned  from  soot. 

Bituminous  (good  run-of-mine)  $10.00  4950        S24  80 

Remarks:  Smoky,  dirty;  coal  not  sized,  preferable  if  not  much  fine 
screenings:  furnace  and  flues  should  be  of  ample  size;  necessary 
to  clean  furnace  sections  dailv. 

Welsh  Semi- Anthr.  (screened)  $16.00  3220        825.80 

Remarks:  Free  burning,  gassy;  small  amount  of  ash;  coal  not  sized 
but  should  be  screened;  breaks  easilv. 

Coke  (Metallurgical)  $16  50  3150        $26.00 

Remarks:  Clean,  ash  easy  to  handle;  very-  little  draft  required;  heats 
up  quickly;  light  weight  (2  tons  coke  takes  same  space  as  3  tons 
coal);  requires  more  frequent  firing  than  coal. 

Coke  (gas  house)  $14  00  4550        $31.90 

Remarks:  Similar  to  metallurgical  coke,  but  more  friable  and  not 
so  clean;  requires  more  attention,  some  clinkers;  burns  quickly 
unless  draft  kept  very  low. 

American  Anthracite  $16  25  4000        $32  50 

Remarks:  Clean,  easy  to  bum;  familiar  to  general  householder; 
large  quantity  of  slate  and  ash.  making  ash  sifting  advisable. 

Oil  (light)  12.8 cents      205        $26.20 

per  gal.  gal. 

Remarks:  Cleanly,  heat  raised  and  dropped  quickly;  no  shovelling 
or  ash  handling;  some  burners  more  or  less  noisy;  if  not  burned 
properly  may  smell  and  deposit  tar  on  furnace  sections;  requires 
intelligent  operation;  special  regulations  and  precautions  against 
fire;  preferable  with  automatic  control.  Extra  cost  of  auxiliary 
gas,  electricity  or  water,  also  interest  on  investment  and  depre- 
ciation must  be  added  for  yearly  cost. 

Supplementary  Fuels 

Peat    $10.00   per    ton. 

Remarks:  Good  for  open  fireplace  or  kitchen  range,  and  as  auxiliary 
fuel  for  fires  in  fall  or  spring:  burns  quickly  and  easily,  very  light 
ash;  distinctive  but  not  unpleasant  odor  when  burning;  bulky, 
requiring  large  storage  space. 

Wood  $18.00  per  cord. 

Remarks:  Clean,  good  for  fireplace  and  as  supplementary  fuel  to 
get  quick  heat;  burns  quickly,  difficult  to  regulate;  maple  and 
birch  best. 

Other  Sources  of  Heating 

Gas  —  $1.15  per  1,000  cu.  ft.  —  62,000  cu.  ft.  —  $72.40  —  Clean,  easy 

to  control;   convenient;   high  price. 
Electricity    - 1 '  -.c.       per       Kva  —  6750      Kva  — $101.00  — Clean. 

easy  to  control;  dependence  on  electric  current  supply;  high  price. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


June  19th,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  the  Secretary  any  facts 
wh;ch  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
July,  1923. 

Fraser  S.  Keith,  Secretary. 

*The  professional  requirements  arc  as  follows: — 
A  Member  shall  be  at  least  thirty-five-  years  of  age,  and  shall  have  been  engaged 
in  some  branrh  of  engineering  for  at  least  twelve  years,  which  period  may  include 
apprenticeship  or  pupilage  in  a  qualified  engineer's  office,  or  a  term  of  instruction  in 
a  school  of  engineering  recognized  by  the  council.  The  term  of  twelve  years  may, 
at  the  discretion  of  the  council,  be  reduced  to  ten  years  in  the  ease  of  a  candidate  for 
election  who  has  graduated  from  a  school  of  engineering  recognized  by  the  council. 
In  every  case  the  candidate  shall  have  held  a  position  in  which  lie  had  responsible 
charge  for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
[leering  projects.      The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of  applied 

:e  or  engineering,  after  the  candidate  has  attained  the  age  of  thirty  years,  shall 
be  considered  as  responsible  charge. 

An  Associate  Member  shall  be  at.  least  twenty-seven  years  of  age,  and  shall 
have  been  engaged  in  some  branch  of  engineering  for  at  least  six  years,  which  period 
may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office  or  a  term  of 
instruction  to  a  school  of  engineering  recognized  by  the  council.  In  every  case  a 
candidate  for  election  shall  have  held  a  position  of  professional  responsibility,  in  charge 
of  work  as  principal  or  assistant,  for  at  least  two  years.  The  occupancy  of  a  Chair 
as  an  assistant  professor  or  associate  professor  in  a  faculty  of  applied  science  of  engin- 
eering, after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con- 
sidered as  professional  responsibility. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  shall  be  required  to  pass  an  examination  before  a  board  of  examiners 
appointed  by  the  council.  The  candidate  shall  be  examined  on  the  theory  and  practice 
of  engineering  with  special  reference  to  the  branch  of  engineering  in  which  he  has  been 
engaged.  This  examination  may  lie  waived  at  the  discretion  of  the  council  if  the 
candidate  has  held  a  position  of  professional  responsibility  for  five  or  more  years. 

A  Junior  shall  be  at,  least  twenty-one  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  four  years  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  council,  if  the  candidate  for  election  has  graduated 
from  a  school  of  engineering  recognized  by  the  council  He  shall  not  remain  in  the 
class  of  .Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  puss  an  examination  iii  the  following  subjects:  geography,  history 
'that  of  Canada  in  particular),  arithmetic,  geometry,  euclid  (books  I,  IV  and  VI), 
trigonometry,  algebra  up  to  and  including  quadratic  equations. 

A  Student  si, .-ill  be  at  least  seventeen  years  of  age,  and  shall  present  a  certificate 
of  having  passed  BUCcessfullj  ■'"'  examination  equivalent  to  the  final  examination  of  a 
high    school    or    the    matriculation    cif    an    ails    or    science    course.       1 1  <  -    shall    either    be 

pursuing  a  course  of  instruction  in  a  school  of  engineering  recognized  by  the  council, 

in  which  ease  he  shall  not  renriiii  in  lie  class  of  student  for  more-  than  fwo  years  after 
graduation;   or   he  shall   be   receiving   a    practical   training  in   tin1  profession,   in  which 

...lion  equal  tec  thai  prescribed  lor  admission  to  the  grade 
of  ,Iu nicer  in  the  i  i  tion  and  ice-  shall  not  remain  in  i In-  class  of  Student  after 

he  lias  attained  t  be  ag<   ol  I  •■■  i  ntj    »  i  en 

An  Affiliate  shall  be  one  who  i-  not  an  engineer  by  profession  but  whose  pursuits, 
oi  practical  experience,  qualifj  him  to  co-operate  with  engineei 
m  the  advancement  of  professional  knowledgt 


The    fact  that   candidate      gi    •    the  ertain    member;    as   references  does 

not  necessarilj   mean  that   their  application!  i  ■!  by  such  members. 


FOR   ADMISSION 

BLAKE     JAMES   HEWAT,   ol    1411    Haultain  Street,   Victoria     B.(       Born 
at  Temple,  Midlothian,  Scotland.     Edue     1898  1902, 

College.                    ind  Edinbui  1903,  engi   ap'tce,  Haw- 

Leith,  Si  ot  land  ;  1903  (6  mi  tor,  Leitb    rei  h    Coll.,  in 

evening  h  &  Co..  New  i  ai  I  li 

ling  gunmountinge  and  boat   hoi  I     on  battli    hip      ID  tailing  and  erecting 

engr.,  Fraser  4  Chalmei       1907-11       ipervisii  t  and  plant  engr.,  C.P.R 

at  Kenora,  Ont.,  and  Field,  B.I      1911-12,  installu  r.,  Maysmith  &  Low< 

I  td  ,    \  ictoria,    B.C      1912-14      tation  mai  in  North 

Fisherii       \  ii  toi  ia,    B.C      1914-18,  ei  smini  i    ol     imi a    fqi    Imperial 

Munitions  board,   ■  •   tern  branch    Ifl  I  Derations  for  the 

Intern  it                            nd  1     ploration  Co.  Ltd.,  Victo  mechs 
inapectoi    Depl    oi   Lands,   B.C     Proi     '  lovt. 

li    \\    Bodsdon  '.iii   ,i.    ■•  n<    I  '■   Marriott,  K   \i   Chadwiek, 

l     r   Oirdwood,  II    \l    Bigwood,   I     w    I    irhui  |    I  v\     i 

BOWER-JOSEPH  lll.M:>    WINTERINGHAM.  ol    16  KingSt.,  1    .   roronto 

l  int  ,  Maj    14tb,  1891       I  Idui      B.A  C.I        Honoui       I  oronto 

14;  1908-13,  (about  2  rn    work, 

rodman,  inatrumentman,  office  engr     e|n    office   Can     Nor     im         1914   ipring  1914, 

field  charge    location    party  and    rex    ens  trn      roronto,    Samil 

Buffalo  Rly  .  Sunt  in  die.  Dunnville,  Port  M:eiti:,i,.i  Line    191  ti  a 


3  span  concrete  arch  bridge,  Toronto;  engr.,  in  charge  Heron  Bros.,  contractors,  Toron- 
to Harbour;  1915-16,  field  and  office  engr.,  P.  Lyall  &  Sons,  Toronto  Union  Station 
and  Parliament  Bldgs.,  Ottawa;  1917-20,  asst.  in  charge  hospital  constrn..  Military 
Hospitals  Coram.  In  summer  of  '17  assumed  full  responsibility  as  gen.  supt.,  of  engr'g. 
for  M.H.C.  and  D.S.C.R.;  1920-22,  resigned  position  above  but  retained  as 
consultant;  appointed  constrn.  engr.,  E.  G.  M.  Cape  &  Co..  (estimates,  design,  con- 
strn.) Nor.  Elec.  plant.  Steel  Co.,  of  Canada,  Dom.  Cartridge  Co.,  Redpath  Li- 
brary extension,  McGill  Univ.:  1922,  appointed  engr.,  in  charge  sales  and  development 
new  lines  Asbestos  Mfg.  Co.,  Lachine,  P.Q.;  1922-23  obtained  temporary  release  As- 
bestos Mfg.  Co.,  and  appointed  sec'y.  Hydro-Elec.  Inquiry  Commission.,  co-ordina- 
tion of  engr'g.,  financial,  legal,  investigations,  Hydro-Elec.  Power  Commission  of 
Ont. 

References:  P.  Gillespie,  C.  R.  Young,  A.  F.  Stewart,  R.  L.  Latham,  H.  E.  T. 
Haultain,  R.  A.  Ross,  M.  J.  Haney,  A.  R.  Sprenger,  H.  S.  Johnston,  J.  T.  Steeves,  James 
Adam. 

CONSTABLE— LAURENCE  EARL,  of  3  Benson  St.,  Niagara  Falls,  Ont. 
Born  at,  Seaforth,  Ont.,  Oct.  11th,  1894.  Educ,  Collegiate  1  yr.  and  home  study; 
1917-18,  rodman  on  reconnaissance  surveys  with  H.E.P.C.;  1918-19,  rodman  and 
insp'r.  Ontario  Power  Co.,  extension  for  the  H.E.P.C.;  1919,  (June-Oct.1,  exper. 
hydraulic  work  on  intake  model  for  H.E.P.C.,  Niagara  development;  Oct.  1919  -  Feb. 
1920.  insp'n,  and  office  work  at  Ontario  Power  Co.,  for  the  H.E.P.C.;  Feb.  1920.  to  date 
with  H.E.P.C.,  Niagara  development  instrument  work  on  power  house  railroad; 
2  yrs.  insp'r  on  concrete  and  structural  steel  on  canal  and  screen  house;  1  yr.  instrument 
work  on  power  house  layout. 

References:  A.  C.  D.  Blanchard,  W.  Jackson,  A.  A.  McLaren,  F.  W.  Clark, 
U.  R.  Moore. 

EVANS— HERBERT  GEORGE,  of  St.  John,  N.B.  Born  at  London,  Ontario. 
July  1.5th,  1886;  First  class  engr's.  license,  Prov.  of  Sask.  1913;  has  followed  mech. 
engrg.  work  since  1902,  as  dftsman,  erecting  engr.,  supt..  salesman,  etc.;  1913-14, 
installed  elec.  light  plant,  Humboldt,  Sask.;  1914-18,  supt.,  T.  M.  McAvity  &  Sons, 
shell  plants;  1919-23,  engrg.,  salesman;  At  present  district  manager,  Canadian  Inger- 
soll  Rand  Co.  Ltd.,  St.  John,  N.B. 

References:  E.  G.  Cameron,  F.  P.  Vaughan,  G.  G.  Hare,  G.  N.  Hatfield,  G.  Stead, 
J.  A.   W.   Waring,  C.  C.   Kirby. 

HENDERSON— .TUDSON  PULFORD,  of  Ottawa,  Ont.  Born  at  Toronto. 
Ont.,  March  2nd,  1891;  Educ,  B.A.  1914,  MA.  1915,  Univ.  of  Toronto.  Post- 
graduate in  Univ.  of  Toronto  excepting  when  on  more  specific  electrical  work  in  eon- 
nection  with  war  till  1919,  when  came  to  Ottawa;  radio-telegraphic  research  work: 
1916-17,  teaching  under  I)  S.C.R.,  radio  and  several  branches  of  elec.  engrg.;  1919  to 
date,  in  charge  of  radio  equipment,  Dominion  Observatory,  Ottawa,  elee'l.  testing. 
receiving  and  transmitting   in  connection  therewith 

References;  J.  I..  Rannie,  II.  M.  Barton,  J,  W.  Menzies,  D.  H.  Nelles,  W,  A. 
Rush,  C.  P.  Edwards,  II.  1'.  J.  Lambart,  G.  H.  Blanchet. 

McLEISH— ARTHUR  JOHN  DENHOLM,  of  304  Margaret  Avenue  Peterbo- 
rough, tint.  Born  at  Balloch,  Dumbartonshire,  Scotland,  Jan.  11th,  1898;  Educ, 
technical  schools,  Glasgow  and  Peterborough;  2  years,  munitions  inspr.,  Toronto  and 
Peterborough;  l  years  ap'ticeship  course  as  dftsman,  Can.  Gen.  Elec.  Co.,  Peter- 
borough; At  present  dftsman..  Can.  Gen.  Elec.  Co.,  Peterborough. 

References:  E.  Maybee,  F.  Bowness,  B.  L.  Barnes,  G.  R.  Langley,  D.  L.  Mc- 
Laren. 

RICHARDS— GEORGE  HENRY,  of  95  Peel  Street,  Brantford,  Ont.  Born  at 
Willington,  Derbyshire,  England.  May  25th,  1898;  Kdin  ,  I  years  secondary  school; 
O.L  s.  1923;  Four  yea  is  to  date,  with  Lee  and  Nash,  Engineers  and  Surveyors,  in  full 

charge  of  survey  parties,  design  and  constrn.  of  concrete  curbs,  walks  and  pavements, 

sewers,  roads  and  drainage  works. 

References:  A.  M.  Jackson,  F.  P.  Adams,  G.  R.  Marston,  C.  Robertson,  D.  T. 

Black,  J.  E.  Jackson. 

SIM  mi;  COLIN  HOLMES,  of  13  Ubany  Wenue,  Toronto,  Ont.  Horn 
at  Toronto.  ( ict  1st,  1894;  Two  years,  Facultj  oi  Applied  Science,  Univ.  of  Toronto, 
1914-15,  1919-20;  1916-18,  overseas  Lieut.,  Can.  Im  and  Can.  Engrs.;  1920-21, 
leveller  on  water  power  surveys  foi  Kerrj  •*.  Chace,  Ltd.;  1921  (Apr.-Sept.),  leveller 
Temiskaming  and  Nor,  Ont.  UK.;  1921  (Oct  Dec  I,  transitman,  James  ' 
sion;   1922  (Jan.-Apr.),  in  charge  of  party  making  conti 

on  the  Abitibi  and  Blanche  Rivers  in  connection  with  T.   &  N.O    Rlj    electrification 
report;  1922  (Mas  June),  trial  lines  and  tocatii  n    ui    i  \      Nipis  ing  Central  Rlj  ;  July 
1922,  trial  line,  T   and  \n    Rlj   ;  1922  (Sept    Dei   I   explorati 
and  Vbitibi  Rivers;  At  prest  q1  loi  il  ing  engi  .  I  ardei  Laket 
Rlj 

R,  erence  S  B.Clement,  \  I  C  McMaster,  \  I  McDougall  W  R.  Maher, 
\\n(  ollis,   W.   W.  Christopherson,  T,   I     Harri    >n 

TA'i  I  OB     li"W  \lfli   SMITH,  of  Da 
July  8th,  1881 ;  I  due  ,  B.C.!     I  oil    ol  Maim     1904;  1904 

Fei     ison,  pulp  and  pap  r.;  1906-10,  i  Ly,  pulp  and 

panel    mill  i  ngi      1911-16  nd   Papei    Mills,   I 

1917-22,  vice-pri    identand  '  ea,  Montreal,  Management 

I  and  Development  !  ior, 

ed,   Montreal,  and   H.  8.  Taylor,  Conult 

i;,  ferenci     G.  A.  Gaheii      I  y,  3.  II.  Brace,  <  I.  v>    Ulen,  J   D.  Calvin, 

V.  B    Brown, 

rOPPING — VICTOR,  of  ' 

i l     England     Feb    21st     1896;   I  dut      B  '•  :  '"• 

Vt.A.  Uni  i 

i  ,i  .  -'I 

bo  district     roronto   Hai 
for  1915  rep 
hydn  I   land     ui  '• 

luni 

hi  Flying  (  iffi  ei    R.A.I       In  bo  pit  il   < 

engr     ol    i  raffic    anal  pais,   Toronto   Transi  i   ed    M   v 

i  Probli  in"  L 

l!..f,  i. ,   .      '     ii    Mitt  bell,  P   '  (ill    pie,  I      El    J    unfl    N    D    Wil  on,  I    i     B 

liiiiin.  n 
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W.M  i  ICE  GORDON  LESLIE,  ol  Toronto,  Out.  Born  at  Baintfield,  Ont. 
Oct.  Toronto,     1012;     1912-  19,    winter 

ni    Toronto.     Summer  ork,    including 

8  Mum,  .  i  concri  te  ai  i 

i  on  tl  ni!  'i  boa    w 

Lamb  r.,J    B. Nicholson,  Ltd.,  Toronto,  Board  c 

cation.  Toronto,  and  Dowswell  ,v  Dolphin,  Toroi 1922  (Maj  Sept  I,  enp  .  with 

Board  of  Education,  Toroi Sept,  1922  to  date,  da ngengi   onbridgi     and  bldgs, 

with  Norman  MoLeod,  Limited,  General  Contractor,  Toronto.     (Also  private  prac- 
tice on   bldg.   const  ni.) 

K  ferencee:  C.  K.  Young,  P.  Gillespie,  J.  R.  Coclcburn,  R.  E.  W.  Hagarty,  J.  B. 
Carsw  II,   W.    W.   Peawe,   N.  M.  McLeod,  ('.    W.  Cornell. 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF  MEMBER 

COLLIER— ERNEST  VICTOR,  of  Maidan-i-Napthun,  Ahwaz,  Persia.  Born 
at  Falmouth.  Cornwall.  England,  Sept.  12th  1878;  Educ,  Falmouth  Grammar  School. 
and  private  tuition;  IS!  19,  junior,  C.P.R.,  McGregor  to  Rapid  City;  1900-02.  a-st  . 
Dominion  Public  Works,  Winnipeg;  1902-11,  asst.,  St.  Lawrence  Ship  Channel,  under 
F.  W.  Cowieanil  V.  F.  VV.  Forneret;  1912-1  I,  representative  in  Eastern  Canada  for  Jas. 
Howden  &  Co.  Ltd..  Krunneers,  Glasgow;  191  1-19,  overseas.  I,ieut.-Col  mentioneil 
in  despatches.  D.8.O.;  1921,  appointed  by  Anglo-Persian  Oil  Co.  Ltd.,  to  examine 
ports  on  Persian  Gvdf  and  survey  alignments  to  test  areas  inland.  Report  adopted 
and  port  of  Ganowah  recommended,  now  a  coy  depot;  1921-22,  in  charge  of  surveys- 
oil  fields  to  Andaka  testing  areas.  Plans  and  level  sections  covering  60  miles  mountain 
country,  also  complete  estimates  roads  and  bridges;  1922,  hydro-electric  survey  for 
H.  Y.  V.  Jackson,  M.C.,  M.Sc,  chief  engr.,  Ando-Persian  Oil  Co.  Ltd.,  River  Karuu 
to  oil  fields  at  Maidan-i-Napthun;  1922-23,  pipe  line,  desert  survey,  Ahwaz  to  Mama- 
tain  with  estimates  and  opening  up  new  test  areas.  Engagement  with  A.P.O.C.  Ltd. 
extended  from  two  to  five  years. 

References:  V.  F.  W.  Forneret,  A.  D.  Swan,  G.  E.  Bell,  G.  E.  McCuaig,  N.  B. 
McLean. 

FOR  TRANSFER  FROM   CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

GIFFORD— FRANCIS  DARRELL,  of  333  Burnham  St.,  Peterboro,  Ont.  Born 
at  Port  Hope,  Ont.,  Eov.3rd,  1889.  Educ,  high  school  and  pvte  study;  1910,  rodman 
on  constrn.  Frasar  River  div.,  Can.  Nor  Pac.  Rly.:  1911-13,  instrument  man  and 
res.  engr.,  on  donstrd.  Thompson  River  div..  Can.  NoJ.  Pac.  Rly.:  1913-14,  asst.  surve- 
yor B.C.  Govt.  Forestry  Branch,  Clearwater  dist.  B.C.;  1914,  instrument  man  Pacific 
and  Great  Eastern  Rly.;  1915-19,  overseas,  Major,  M.C.;  Feb.  1919-  Nov.  1922,  indus- 
trial surveyor,  D.S.C.R.,  later  insp'r.  and  dist.  voc.  officer,  Peterboro  dist.;  since 
Jan.  1923,  in  charge  field  work  on  Crow  River  storage  project  under  Jas.  Mackintosh, 
A.M.E.I.C.  H.E.P.C. 

References:  J.  Mackintosh.  R.  L.  Dobbin,  A.  A.  Richardson,  W.  C.  McLaren, 
R.    M.    Taylor. 


HUGHES     BERNARD  HOPE,  of  Ke  Born  at  London,  England. 

Nov.  3rd,  1889:  Educ,  Compli  .-.  of  Toronto,  1914;  1910  and 

1912  [summers),  rodman.  iit\   of  Toronto  sewer  dept  ;  I'll.;,  asst.  engr.,   Winnipeg 
Power  Survey,  Dept.  of  the  Interior;   1913,  (summer)  rodmai 

1914-19,  overseas,   <  1920-21,   inatr'man.,   n 

i  the  Lit'  nor,  Ottawa;  April  1921  to  date,  asst.  engr.,  The  Nigerian  Railways, 
Nigeria. 

References:  W.  R.  Worthington,  G  Phelps,  W.  M.  Ogilvie.  J.  T.  Johnston.  F.  S. 
Rutherford,  T.  Taylor,  R.  O.   Wynne- Robert*. 

WILSON— JOHN  S  ,  of  Dryden,  Ont.  Born  at  Green  River.  Ont.  Mar.  oth. 
1892;  Educ  ,  li  AS...  Toronto  1'niv.  1929;  1912,  13,  11.  19,  29,  'operating  seasons) 
in  charge  power  plant,  Indian  Lake  Luml  iguan,  On!  ;  191.0-19,  overseas, 

Lieut.,  M.C.,  artillery;  1920,  to  date  Dryden  Paper  Co  ,  1  yr.  dftsman,  1  yr.  master 
mechanic,  Nov.  1922  to  date,  engineer  in  charge  of  design  arid  oonstr'n  of  boiler  plant 
and  new  main  pumping  station  also  in  operating  charge  of  boiler  plant. 

References:  B.  S.  McKenzic,  H.  A.  Mackay,  K.  E.  Whitman,  W.  A.  Mather, 
T.  R.   Loudon. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

JACKSON— CARL  HENRY,   of  249    Wilson   Ave..    Montreal,   Que.     Born   at 
Montreal,  Que  ,  Mar.  10th.  1900;    Educ,  B.Sc,  MeGill  Univ.  1921;  1920.  (summer) 
doorman,  and  1921,    (June- Nov.),  asst.  operator  and  system  operator.  Southern  Canada 
Power  Co.,  Ltd.;  Dec.  1921-  May  1922,  instructor  in  elect'l.  engrg.   Univ.  c 
1922  to  date  testman.  Can.  Gen.  Elec  Co.  Ltd. 

References:  A.  R.  Greig,  C.  J.  Mackenzie,  G.  M.  Williams,  C.  V.  Christie,  A.  B. 
Gates,  C.  E.  Sisson. 

NOONAN— WILLIAM  HY8ANTH,  of  Halifax.  N.S.  Born  at  Pictou,  NS. 
Oct.  13th,  1891;  Educ.  B.Sc  (Civil),  N.S.  Tech.  Coll.  1913:  F.  W.  Wilson  course, 
reinforced  concrete;  1911  'summer).  engrg.  staff.  N  B.  Steel  and  Coal  Co.;  1912  (sum- 
mer), student,  dept.  public  works.  Canada:  1913-14,  designer  and  dftsman..  Trussed 
Concrete  Steel  Co.;  1915-18,  rodman,  instr'man.  asst.  engr.,  Halifax  Ocean  Ter- 
minals; 1918  to  date,  private  practice,  Halifax,  N.S 

References:  C.  E.  W.  Dodwell,  W.  P.  Morrison,  C.  A.  D  Fowler,  O.  S.  Cox, 
I.  P.  MacNab,  H.  W.  L.  Doane,  J.  R.  Freeman. 

THOMPSON— HOWARD  GRANT,  of  Timiskaming.  Que.  Born  at  Belmont. 
Ont.,  Aug.  21st.  189C;  Educ,  B.A.Sc,  Univ.  of  Toronto,  '22;  1915-19.  o- 
2nd  Lieut,  R.A.F. ;  1920  (summer),  fitter  and  tester,  Gould,  Shapley  &  Muir,  Ltd., 
Brantford,  Ont.;  1921  (summer),  office  manager.  Webster  Constrn.  Co.  Ltd..  London, 
Ont.;  1922  (May-Nov.),  student  sales  course,  American  Blower  Co.,  Detroit,  Mich.; 
Nov.  1922  to  May  1923,  sales  emir.,  Montreal  office,  Canadian  Sirocco  Co.  Ltd.;  At 
present  stores  engr.,  Eipawa  Mill,  Riordon  Company,  Limited. 

References:  C.  H.  Mitchell,  P.  Gillespie,  C.  R.  Young.  R.  W.  Angus,  F.  S.  Keith, 
T.   R.   Loudon.    W.   L.    Ketchen,   R.    W.   Downie. 


Recent  Publications  Received 

General  Publications 

Presented  by  Gauthier-Villars  et  Cie,  Editeurs,  Paris,  France. 

"Statistique  cinematique,"  par  Robert  d'Adhemar. 
Reports 
Presented  by  Department  of  Commerce,  Bureau  of  Standards, 
Washington,  D.C. 

"Scientific  papers  of  the  bureau  of  standards"  volume  17,  1922. 
"Tables  for  the  calculation  of  the  inductance  of  circular  coils  for 
rectangular   cross   section"   by   Frederick   W.    Grover,   con- 
sulting physicist,  Bureau  of  Standards,  No.  455,  part  of  volume 
18. 
"Spectrophoto-electrical  sensitivity  of  some  halide  salts  of  thallium, 

lead  and  silver,"  No.  456,  part  volume  18. 
"Apparatus  for  the  determination  of  the  magnetite  properties  of 

short  bars,"  No.  458,  part  of  volume  18. 
"Preparation  and  properties  of  pure  iron  alloys:  II  magnetic  pro- 
perties of  iron-carbon  alloys  as  affected  by  heat  treatment  and  carbon 
content,"  No.  463,  part  of  volume  18. 

"The  international    metric    system   of    weights    and    measures" 

second   edition  miscellaneous  publications — No.   2. 
"Copper".     No.  73,  second  edition. 
"Bibliography  of  scientific  literature  relating  to  helium"  No.  81, 

second  edition. 
"Description  and  operation  of  an  electron-tube  detector  unit  for 
simple  radio  receiving  outfits."  No.  133. 

Technologic  Papers 
"Test  of  a  hollow  tile  and  concrete  floor  slab  reinforced  in  two 
directions,"  No.  220,  part  of  volume  16. 

"Rate  of  exhaustion  of  a  closed  tank  by  a  reciprocating  air  pump," 
No.  224,  part  of  volume  17. 

"A  new  method  for  determining  the  rate  of  sulphation  of  storage- 
battery  plates,"  No.  225,  part  of  volume  17. 
Technical  Papers 
Presented  by  Department  of   the    Interior,    Bureau   of   Mines, 
Washington,  D.C. 

"Proposed  method  for  reducing  mineral  waste  in  the  Wisconsin 
zinc  district,  Wisconsin,"  by  Will  H.  Coghill  and  C.  O.  An- 
derson. Technical  paper  No.  301. 
"Value  of  coke,  anthracite  and  bituminous  coal  for  generating 
steam  in  a  low-pressure  cast-iron  boiler"  by  John  Blizard, 
James  Neil  and  F.  C.  Houghten.     Technical  paper  No.   303. 


"Specifications  for  petroleum  products  and  methods  for  testing" 
standard  specification  No.  2,  Technical  paper  No.  323. 
Presented  by  Department  of  the  Interior,  Canada,  Geodetic  Survey 
of  Canada. 

"Annual  report  of  the  superintendent  of  the  Geodetic  survey  of 
Canada  for  the  fiscal  year  ending  March  31,  1922." 
Presented  by  Tidal  and  Current  survey  in  the    Department   of 
Marine  and  Fisheries  of  the  Dominion  of  Canada. 
"Tide  tables  for  Nelson,  Hudson  bay  and  tidal  data   for  Hudson 
strait  and  James  bay  for  the  season  of  1923." 
Presented  by  Department  of  Mines,  Province  of  Ontario. 

"Thirtieth  annual  report  of  the  Ontario  department  of  mines, 
being  volume  30,  part  1,  1921." 
Presented  by  The  University  of  Wisconsin. 

Bulletin  of  the  University  of  Wisconsin,  Engineering  Series  Volume 
9,  no.  1,  "Experience  on  loss  of  head  in  valves  and  pipes  of 
one-half  to  twelve  inches  diameter,"  by  Charles  Ives  Corp  and 
assisted  by  Roland  O.  Ruble. 
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(Continued  from  page  332) 


I 

i 

i 
-4 


Situations  Vacant 

Civil  Engineer 

Engineer  for  waterworks  plant  design,  architectural  experience 
desirable,  salary  $250.00.  State  when  available  in  first  letter.  Required 
by  Utilities  Commission  in  Ontario.     Apply  B  »c  No.  37-V. 

Draughtsman 

Experienced  draughtsman,  preferably  a  mechanical  engineer  and 
must  have  experience  on  paper  machine  design,  required  by  Power 
and  Paper  companv  in  Northern  Ontario.  Salary  SI 75.00  per  month. 
Apply  Box  No.  38-V. 

Structural  Steel  Detailer 

Large  steel  company  in  Chatham,  Ontario,  requires  a  structural 
steel  detailer  and  a  checker,  with  experience  and  ability.  Salary 
$125.00  to  si  73.00  per  month.  Applicants  to  give  complete  inform- 
ation in  first  letter.    Apply  Box  No.  39-V. 
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Engineering  Index 


This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  invited.  Information  concerning  the  charge  for  any  specific  service  wil' 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library, 
29  West  Thirty-ninth  Street.  New  York,  N.Y 


ABRASIVE  WHEELS 
M  \nufacture.     Manufacturing  Abrasive  Wheels  at  Hamilton  Plant.     Can.  Machy. 
vol.  29,  no.   17.  Apr.  2(i,   1923,  pp.   17-10  and  26,  5  figs.     Crushing  ore  and 
grading   grains;    removing    magnetic   material;    mixing;    preparing   wheel   for 
burning;  truing  and  testing;  method  of  grading. 

ACCIDENT  PREVENTION 
Welding  Apparatus.  Compressed-Gas.  Regulations  for  the  Prevention  of  Acci- 
dents in  Welding  and  Cutting  Plants  Using  Compressed  Gases  (Unfallverhii- 
tungsvorsehriften  fur  die  mit  verdichteten  Gasen  arbeitenden  Sohweiss-  und 
Schneidanlagen).  Autogene  MetaUbearbeitung,  vol.  Id,  nos.  7  and  8,  Apr. 
1  and  IS,  1923,  pp.  83-84  and  96-98.  Details  of  German  regulations  in  force 
Jan.   1,   1923. 

ACCIDENTS 
Jmhstrial.     Industrial  Accidents  and   Hygiene.     Monthly  Labour  Rev.,  vol.  16, 
no.  2,  Feb.   1923,  Pp.  220-231,      Safety  activities  of  U.S.  Government..      I 
oven  accidents  in  the  United  States  during  1921.      Coal-dust  explo 
(las   masks  and   respirators   fur   use   in   railroad   tunnels.      Metalliferous    nun.' 
idents  in  Colorado,  1920  and  1921.     Effects  of  fatigue  and  temperature  on 
causation  of  industrial  accidents,  (.rent  Britain, 

ACCOl  vn  m; 

[ORATION.      Futur  Accounting    and     Disbursement,    Charles    Hine. 

Iiy.  Age.  vol.  71,  no.  22,  May  5,  1023,  pi>  1103-1105,  l  fig  Critici  ol 
present  methods  and  sugt"  impufication;  pay-before-audit  system, 

Industrial.     Organizi  Keeping  in  Industrial  Plants  (Exemple  d'organi- 

sation  de  la  comptabilite  en  vue  de  son  utilisation  pour  le  controle  de  Is  marchs 
et  la  direction  (Tune  entrepriae  industrielle),  C  Barbel  Arts  et  met  ins,  vol 
76,  no.  28,  Jan.  102.'!,  pp  ins-llo  I  )i  cusses  complete  scheme  of  accounts, 
payrolls,  etc.,  as  means  of  management  of  works. 

tERONAl  TICAL  INSTRUMENTS 
Mi  uuntiNa  Insthumbnw      Aeronautical   Measuring  Instruments  (Mesegerate  der 
hit).     Zeit     fur   Flugtechnik    u     Motorhiftachiffahrt,    vol     14,  m 
Feb.  2  id  of  M.  ■<■  ><•  <  apa- 

of   Airplanes,  Heinrich  Koppe,  pp  Measuring  Instrumi 

and  Mechanic  E  l  erling,  pp  25-29;  Bibliography  of  German  Literature  on 
Ver utieal  Ii  pp  28-33      Review  of  books  on  aeronautical  instru- 

ineliU,    pp.    33 

AIR  COMPRESSORS 
I'oiTuiit.     ^  Self-contained  Portable  Air  Compressor,     Engineer,  vol  l.'t.r>.  no  3511, 
Apr.  13, 1923,  p  399,  2  figs.     New  type  for  u  i    for  steel  construe 

[-breaking    and    contractors'    work    generally. 
lO-CouPRMSORS      (  a],  ulation  of  Turbo-Compri  ssors  (Calcul  dea  turbo-compres- 
s«utb),  0    Etollet,     Arts  et  Metiers,  vol   7:..  no  27    Dei    1922  and  vol.  7flT  no 
28,  Jan    1923,  pp.  376-387  and  128  138,  7  figs      tsothermio,  adiabatio  and  poly- 
trop  ion;  cooling  systems;  heating  of  gas  m  centrifugal  compressors; 

calculations;  application   to  air  turbo-oompressors   lor    o 

AIRCRAFT  CONS1  IM  'I  l<  >  \    \1  \  I  I   HI  \  I.S 
Fabbios,  Wrjfo.     Experiments  with  Fabrics  for  Covering  Virplane  Wings.    A  Prill 
Advisory  Committee  for  Aeronautics     Tech   Notes.no  L87,  Apr.  1923, 37 

PP  ,  38  figs.        Deals  with  strength  and  di-fot  mat  ion  of  fabric  Itself,  both  nil. loped 

and  doped;  it  was  shown  t hat.  ( 'el ion  exercises  predominant  Influence  on  n 
".ding  to  nature  and  Dumber  of  coats.     Transitu'  bnischs  Berichts 

vol.  3,  no.  3.  101 S 
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AIRPLANE  ENGINES 

Fins,  Heat  Conduction  in.  Mathematical  Equations  for  Heat  Conduction  in  the 
Fins  of  Air-Cooled  Engines,  D.  R.  Harper  3d  and  W.  B,  Brown.  Nat.  Advisory 
Committee  for  Aeronautics  —  Report  no.  158,  1923,  32  pp.,  12  figs.  Results 
of  laboratory  investigations. 

Navy  Developments.  Recent  Developments  in  Aircraft  Engines  in  the  Navy, 
Bruce  C.  Leighton.  Aerial  Age,  vol.  16,  no.  5,  1023,  pp.  220-226.  7  figs.  Review 
of  tests  on  different  models;  reduction  in  weights;  air-cooled  vs.  water-cooled 
engine;  influence  of  power-plant  weight  on  transportation  costs. 

AIRPLANE  PROPELLERS 
Calculation  and  Manufacture.  Calculation  and  Construction  of  Wooden 
Propellers  (Le  calcul  et  la  construction  des  helices  en  bois),  Suffrin-Hebert. 
Technique  Moderne,  vol.  15,  no.  8,  Apr.  15,  1923,  pp.  232-236,  10  figs.  Cha- 
racteristics of  propelle.-s;  calculation  of  resistance;  raw  materials;  processes 
of  manufacture. 

AIRPLANES 

Factors,  Analysis  of.  Analysis  of  Airplane  Factors,  A.  F.  Zahm.  Franklin  Inst. 
—  Jl.,  vol.  195,  no.  3,  Mar.  1923,  pp.  289-302,  9  figs.  Factors  occasionally 
used  in  forecasting  and  comparing  performance  of  airplane  are  derived  and 
graphically    illustrated. 

Lacierva  Autogiro.  New  Type  of  Flying  Machine  —  The  Lacierva  "Autogiro," 
Heraeho  Alfaro.  Aviation,  vol.  14,  no.  15,  Apr.  9,  1923,  pp.  397-398,  2  figs. 
Most  interesting  feature  of  Spanish  gyroplane  is  said  to  be  its  ability  to  land 
with  practically  no  forward  speed,  engine  being  shut  off;  experiments  snowed 
that  it  has  remarkable  stability:  consists  of  big  wind  vane  mounted  in  ball 
bearings  on  ordinary  tractor  airplane  with  80-hp.  Le  Rhone  engine  and 
tractor  propeller;  see  also  (editorial)  p.  393. 

Oscillation,  Longitudinal.  Complete  Study  of  the  Longitudinal  Oscillation 
of  a  VE-7  Airplane,  F.  H.  Norton  and  W.  G.  Brown.  Nat.  Advisory  Committee 
for  Aeronautics —  Reports,  no.  162,  1923,  5  pp.,  4  figs.  Investigation  to  study 
behavior  of  airplane  when  making  longitudinal  oscillation;  air  speed,  altitude, 
angle  with  horizon  and  angle  of  attack  were  all  recorded  simultaneously  and 
resulting  curves  plotted  to  same  time  scale. 

Ribs.  Influence  of  Ribs  on  Strength  of  Spars,  L.  Ballenstedt.  Nat.  Advisory  Com- 
mittee for  Aeronautics  —  Tech.  Notes,  no.  139,  May  1023,  IT,  pp.,  12  figs., 
2  tables.  It  is  pointed  out  that  assumption  that  ribs  are  connected  to  spars 
by  flexible  joints  is  not  accurate,  as  they  are  attached  very  firmly  to  spars  by 
means  of  brackets,  nails  and  flue;  investigation  to  determine  what  effect  this 
type  of  joint  has  on  strength  of  spars. 

AIRSHIPS 
Rigid,  Stresses  in.     General  Theory  of  Stresses  in  Rigid  Airship.  ZR-1.  W.  Walters 
Pagon.     Nat.  Advisory  Committee  for  Aeronautics  —  Tech.   Notes,  no.   140, 
May  1023,  43  pp.,   13  figs.     Deals  with  primary  and  secondary  stresses,  and 
with  effect  of  keel  girder. 

ALLOY  STEELS 
Figuring  Proportions.     Short  Method  for  Figuring  Alloys,  3.   M.  Quinn.     Blast 
Furnace  and  Bteel   Plant,  vol,   11.  no.  .r>.   May  1023.  pp.  279-282.     Compre- 
hensive system  of  tables  and  proportions  used  by  practical  steel   makers. 

ALLOYS 

\timi\tm.     Sre  Aluminum  Alloys. 
l'i  ii;i\b    Metals.     See   Bearing   Metals. 
B  i  I-.S     See   Brass. 
Bronze.     .See  Bronze. 

>■>    Coppei    Alloys. 

Hi  *|    i  in  m\ii  -i      Heal    treatment  of  Alloys  (Sur  la  di  mditions  de 

traitement   thermique  dei   alliagi        I     i   I      Technique  Moderne,  vol    15, 

nos.  5  and  7.  Mar.  1  and  April  1,  1023.  pp    L35  Ml  I,  14 

nitnm  ol  alloys  from  standpoint  itution  of  al 

unstable  phases;  effect  of  velocity  of  cooling;  stal"!  ;  etc. 

Iron.    See  Iron   A 

Magnesium,     See    Magnesium   Alloys. 

i'i"i  BUTE         i  :  El  istic  and  Mechanii  al  P 

(Considerations  relatives  a  l'influence  de  la  sti 
et  mecaniques  d'un  mi  lange)     Albert  Porti 

20,    no     1.   Jan.    1023.   pp.    10-62,  23  figs.     Expansion,  electric  resistance  and 
other  properties  of  alloys. 

ALUMIN1  M  ALLOYS 

'  New   and   Important  Alloys  of  Aluminum,  T.  B.  L    Cain 

Metal  Industry  (Lond.),  vol.  22,  no   17,  \pr  27.  n 

of  work  done  in  development,  foundin  Id  of  use  of  aluminum-eili 

alloys. 
Corn  i '  Zim  -Al  i  mim  m       PI  d    Mctallographic    Properties  Zino- 

Aliiminum   All.  I      1 1     I  ' 

figs      [nvi    tigation  to  determine  i 
minum  all  I  magnesium;  use  place 

of  ii. .ii  w:.s  found  to 
Phoi  i  si  s      Miiiiiinuii.  and   aluminum   Uloys  (Aluminium  und  AJumi- 

niuo  '  i  /,  itung,  vol    21  Mat 

in. I   \pr    i.  [923,  pp.  121-127  and  148  162,  I  Bg 

of  aluminum;  meltim  i  Iting  aluri 

ings;  aluminui  its,  their  all 

appucationa;  aluminum  br.  aluminum  aii">s.  duralumin  and 

silumin 
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\M  Ml  >\l  \ 
i  Thermodj  as  ■   ii    Propertii  Ammonia. 

I    -    Bui    of  Standards     Circular.no    142,  Apr    16,  1923, 47  pp     i  fig         I 

.    and  havi   bi  ed  in 

fori i .^  com  rin,  ring;  same  data  are  also  p 

graphically    in   form   oi    Mollier   i 

V-ll    II  WDI.IXC 

S    \pr    18,  1923, 
pp.    137  138, 

nethod  ol  handling  ashi    fromboilei  room  which  ■  li 
away  with  i                      du  t,  etc  and  moves  refusi  mechanically  to  any  desired 
point .  manual  labor  al I  enl  iri  h  eliminal 

ATOMS 
An, mm'    I'll, in  ,  i  ii  i  -      atomic    Projectiles   and   Their    Properties,   Ernesl    Ruther- 
ford.    Engineering,  vol.  115,  nos    2982,  2983,  2984,  2985  and  2986,  Feb.  23, 
Mar.  2,  9,   16  and  23,  1923,  pp.  242-243,  264  266,  306   108,  338  340  and 
29   figs,      I.  five  lectures  delivered   lie.,,.     I.  In-tn        \eco 

of  properties  o(  swiftlj   electrons  and  atoms,  and  of  effects  produced  by 

their  passing  through   matter, 

lli.  Structure  of  the  Atom,  II.  Stanley  Ulen.  Chem.  and  Industry, 
vol.  -12.  no.  II.  \ i >r  < J.  1923,  pp.  338-342.  Development  of  atomic  theory;  ato- 
mic tin  i,i\  oi  electricity;  atomic  and  molecular  numbers;  arrangement  of  elec- 
trons in  space;  mechanics  of  atom;  structure  of  nucleus. 

Al  TOMOBILE  ENGINES 
Heavy-Oil.  The  Bagnolo  Heavy-<  Hi  Engine  (II  motore  Bagnolo  veloce  ad  olio  pesan- 
te),  Emanuele  Koch.  Bolletinb  della  Sezione  di  Roma  dell'  A.  N.  I.  A.  I., 
vol.  16  no  10,  Oct.  1922,  i>i>.  131-133,  2  figs.  Comparison  of  heavy-oil  and 
gasoline  engines;  construct  inn  and  operation  of  30-lip.  Bagnolo  engine  work- 
ing on  an  explosive  air  mixture  of  23;1;  fuel  consumption  240  grams  per  lip. 
Ionttion.     See  Ignition. 

I  rchaBGING.  Super-charging.  Autocar,  vol.  50,  no.  1437,  May  4,  1923,  pp. 
757-759,  5  figs.  Development  of  supercharger  as  means  of  increasing  efficiency 
of  a  given   size   of   engine. 

The  Benefits  of  Super-Charging.  Autocar,  vol.  50,  no.  1434,  Apr.  13, 
1923,  615-018,  7  figs.  Principle  of  supercharging.  Description  of  Mercedes 
supercharger  as  .standardized  on  the  10-40-hp.  touring  chassis;  details  of  new 
10-40  hp.  Mercedes  chassis  and  test  made. 

AUTOMOBILE  FUELS 
Type.  Motor-Fuel  Symposium.  .11.  Indus,  and  Eng.  Chem.,  vol.  15,  no.  5,  May 
1923,  pp.  470-488,  2  figs.  Contains  following  articles:  Fuel  Requirements  of 
Internal-Combustion  Engines,  Stanwood  W.  Sparrow;  Economic  Aspects  of 
Motor-Fuel  Supply  from  Petroleum,  F.  W.  Lane  and  A.  D.  Bauer;  Refinery 
Problems  Affecting  Motor-Fuel  Supplied,  F.  A.  Howard  and  N.  E.  Loomis;  Ai- 
cohol  as  a  Motor-Fuel  Constituent,  Henry  A.  Gardner;  Coal  Tar  as  a  Source 
of  Fuel  for  Internal-Combustion  Engines,  Wilbert  J.  Huff. 

AUTOMOBILES 

Air  Resistance.  Calculation  of  Efficiency  of  Automobiles  (Leistungsberechnung 
von  Motorfahrzeugen),  Hans  Keitel.  Motorwagen,  vol.  26,  no.  7,  Mar.  10, 
1923,  pp.  108-110,  3  figs.  With  special  consideration  of  net  weight  and  air 
resistance,  based  on  results  of  experiments  with  new  Keitel  air-stream  car. 

Air-Resistance  Investigations  on  Automobile  Models  (Luftwiderstands- 
Untersuchungen  an  Automobil-Modellen),  W.  Klemperer.  Zeit.  fiir  Flug- 
technik  u.  Motorluftschiffahrt,  vol.  13,  no.  14,  July  31,  1922,  pp.  201-200,  14 
figs.  Based  on  ideas  and  designs  developed  by  P.  Jaray,  series  of  systematic 
tests  were  carried  out  in  large  wind  tunnel  of  Zeppelin  works  to  determine  what 
advantages  could  be  gained  by  building  automobile  bodies  along  aereodynamical 
ly  favourable  lines;  investigation  of  Jaray  streamline  cars  and  other  models. 

Brakes,  Four-Wheel.  Four-Wheel  Brakes  Extensively  Used  in  France,  Italy  and 
Belgium,  W.  F.  Bradley.  Automotive  Industries,  vol.  48,  no.  12,  Mar.  22,  1923, 
pp.  658-005,  27  figs.  Sixty-seven  manufacturers  employ  them  on  one  or  more 
models  of  passenger-car  chassis;  adopted  on  cars  of  nominally  10  hp.;  describes 
braking  mechanism   of  various  cars. 

Differentials.  New  Differential  Prevents  Stalling  When  One  Wheel  Turns  Free. 
Automotive  Industries,  vol.  48,  no.  18,  May  3,  1923,  pp.  979-980,  6  figs.  A 
gearless,  self-locking  type,  involving  no  changing  in  method  of  operation,  deve- 
loped by  C.  Andrade,  Jr.;  vehicle  equipped  with  it  can  be  run  even  though  one 
live  axle  is  broken;   decreases  tire   wear. 

Noise-Testing  Device.  The  Evaluation  of  Noise.  Automobile  Engr.,  vol.  13,  no. 
75,  Apr.  1923,  pp.  109-112,  7  figs.  Describes  sound-testing  device  for  com- 
paring and  expressing  sound  in  unit  terms;  consists  of  sonometer  mounted  on 
tripod,  to  which  is  fitted  standard  G-type  set  on  bin-aural  instruments. 

Producer-Gas  Application.  Gas  Producers  and  Their  Application  to  Industrial 
Automobiles  (Les  Gazogenes  et  leur  application  aux  vehieules  automobiles  in- 
dustriels),  Maurice  Dubois.  Industrie  des  Tramways  Chemins  de  Fer  et 
Transports  Public  Automobiles,  vol.  17,  no.  195,  Mar.  1923.  pp.  80-83.  Present 
state  of  application  of  producer  gas  to  automobiles;  notes  on  gas  producers  used 
for  automobiles;   details  of  tests  carried   out. 

Taxicabs.  Taxicab-Body  Construction,  Hugh  G.  Bersie.  Soc.  Automotive  Engrs. — 
Jl.,  vol.  12,  no.  5,  May  1923,  pp.  480-183,  7  figs.  Differences  in  body  require- 
ments for  taxicabs  as  compared  with  passenger  cars;  methods  used  to  secure 
durability  to  discount  severe  service  to  which  body  is  .subjected;  woods  suitable 
for  body  framework;  desirable  types  of  roof  and  factors  influencing  design; 
summary  of  present  conditions.     Bibliography. 

Torque  Systems.  Special  Torque  Systems.  Autocar,  vol.  50,  no.  1435,  Apr.  20, 
1923,  pp  640-641,  8  figs.  Selection  of  methods  adopted  to  take  torque  reaction 
wh'  "l  gear  box  are  in  one  unit. 

Tractor-Automobile.     The  Citroi  n-Kegresse.    Tractor-Automobile  (Le  propulseur 

Delanghe.     Genie  Civil,  vol.  82,  no     13,    Mar 
31,  1923.  pp.  293-300,  12  ligs.     The  two  pairs  oi  rear  wheels  are  developed 
tractor-fashion  with  enveloping  tread,  to  enable  traffic  "> 
and  any  irregular  ground. 
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BAG  \ssr. 
I  ilization  of  i  is  Fuel    Zuce   Kogar 

Mfr.,  vol.  10,  no.  Is,  question  of  fuel 

beds. 

r.i    LRING    METALS 

White  Anti-Fi  ict  ion    Uluvt.  .1     I      Hursl       M 
dustry  (l.ond.1.  vol.  22,  no    15,    \|>i     13,   1928,   p]  count 

of  bearing-metal  ca  i  nthor,  in  which  failure  of  bearing   was 

entirely  to  o  izing. 


Mil. 

Mai 

of  oil  d  "ith  heal 

'1  hi  Rial  Ni  ■■•    !'••  aring  Metal 

16,   \|i-    21.  1923,  pp    113-111,  4  I 
of  lead  and  tin  bearings;  composition,  ring 

rlin. 

BEARING8,   ROLLEB 

Roller   Bearing,    II     E     Brunner      Wood- 
Worker,   vol     12,   DO    2,  Apr     1923,  pp.   50-57,  2   fig  -ion 
:,,,,|  anal;                                                             •  *  oi  new  type  of  roller  bearing' 
RoUi  r-Bearii                                                 Ry.  JL,  vol    61,  no.   18,  Apr.  21. 
1923,   pp    682-683,    I                               ried   by    Nat.   Phj                     ratory  in 
01  don  and   \\  igaii  on   Hoffmann  bear. 

BEAMS 

I-Bi:  ag  steel  Reinforced  I-Beame  ibis  T  en  fonte 

icier),  Albert  de  Marm  DniverseOe  des  Mines,  vol.   16, 

,     15,  1923,  pp    Ul-426,  13  figs.     Results  ol  U 

M,    proportion  of  steel  or  iron  to  be  used,  and  results  of  flexure  teats  with 

>US  reinforei  mi 

];,  r  i       Rapid  Calculation  of  Beams  and  Slabs  With  Any  Kind  of 

Reinforcement   [Calculo  rapid,,  de  vigas  y  losas  de  hormigon.  con  armadura 

cu:ib  Bo   i  '       niena,  vol.  2(  10,  11  and  12, 

S,  pi  ,  i  let.,  Nov.  and  I),r    19,  1923,  pp    177-486,  537-513.  593-601  and  049 -■ 

10  figs  Sept.  and  Oct  Percentage,  height  and  shearing  forces.  Nov.; 
Compound  flexure  and  deformation  due  to  flexure.  Dec.:  Calculation  of 
T-sections. 

Reinforcement  for  Shear  in  Reinforced  Concrete  Beams.  Edward  Godfrey. 
Concrete  &  Constr.  Eng.,  vol.  18,  no.  4.  Apr.  1923.  pp.  235-212.  10  figs.  It  is 
shown  that  analogy  which  asserts  that  rcinforeed-eoncrete  beam  is  modified 
Howe  or  Pratt  truss  is  totally  fake,  and  that  one  that  asserts  that  stirrups 
act  in  concrete  beam  as  bolts  or  pins  is  also  totally  false.     (Abstract.) 

BELTING 

Leather.  New  Findings  on  Transmission  of  Power  by  Leather  Belting,  J.  Edgar 
Rhoads  and  R.  R.  Tatnal!.  Belting.  VoL  22.  no.  4.  Apr.  1923,  pp.  3s.  40, 
44,  40  and  48,  7  figs.  Considers  step  by  step  factors  having  to  do  with  power 
transmission.  Big  overloads  possible  because  coefficient  of  friction  increases 
with  slip;  improved  production  makes  belts  carry  a  third  more  power  than 
formerlv. 

BLAST   FURNACES 

Blowing-in.  Blowing-in  a  Blast  Furnace  (Mise  a  feu  des  hauts-fourneaux),  Maurice 
Derclaye.     Revue   de   Mctallurgie.    vol     20,    no.    4.    Apr     1923,    pp.   209-234. 

11  figs.  Composition  of  charge;  furnace  operations;  difficultits  met  with  in 
starting  a  furnace. 

Progress.  Progress  in  Iron  Blast-furnace  Practice.  Ralph  H.  Sweetser.  Mm.  & 
Metallurgy,  vol.  4,  no.  197,  May  1923.  pp.  247-249.  Wider  acceptance  of 
fact  that  satisfactory  results  are  largely  dependent  on  coke  quality:  ash  in 
coke  an  economic  waste;  enrichment  of  mixture;  furnace  capacity;  blast- 
furnace labour;  research  work. 

BLASTING 

Black  Powder,  with.  A  New  Method  of  Blasting,  T.  W.  Bacchus.  Explosives 
Engr.,  vol.  1,  no.  2,  Apr.  1923,  pp.  33-36,4  figs.  Discovery  by  which,  under 
certain  conditions,  black  powder  in  column  loading  reduces  blasting  costs  30 
per  cent. 

BLOWERS 

Turbo.  Results  of  Tests  on  an  Escher  Wyss  &  Cie  Turbo-Blower  Yersuchsergebnisse 
an  einem  Turbo-geblSse  Bauart  Escher  Wyss  <fc  Cie.  P.  Ostertag  Schweize- 
risehe  Bauzeitung,  vol.  81,  nos.  14  and  15,  Apr.  7  and  14.  1923,  pp.  105-168 
and  181-183,  15  figs.  Tests  were  carried  on  one  of  three  blast-furnace  blowers 
delivered  to  Royal  Dutch  Blast  Furnace  &  Steel  Works,  The  Hague,  Holland. 
Description   and   regulation   of   blower;   experimental   apparatus  and  results. 

BOILER    FEEDWATER 

DeaREAtion.  Deareation  of  Feed  Water.  Elcc.  Times,  vol.  63,  no.  1640,  Mar.  22, 
1923,  pp.  295-296,  3  figs.  Deals  with  system  of  Contraflo  Condenser  &  Kinetic 
Air  Pump  Co.  for  deareation  of  feed  for  water-tube  boilers,  recommends  type 
of  deaerator  in  which  heater  is  combined  with  deaerator,  lower  part  of  ap- 
paratus containing  bank  of  steam-heated  tubes  over  which   water  falls. 

Oxygen  Estimation.  Estimating  Dissolved  Oxygen  in  Wrater.  Power  Engr., 
vol.  19,  no.  205,  Apr.  1923,  pp.  144  and  140,  1  fig.  Simple  testing  apparatus 
and  method  for  determining  amount  of  oxygen  dissolved  m  sample  of  water. 

Treatment.  Industrial  Waters  (Lea  eaiix  Indus trielles),  G.  Paris.  Chimie  ft 
Industrie,  vol.  9,  no.  3.  Mar.  1923,  pp.  439-453,  10  figs.  Deals  with  boiler- 
feed  and  other  waters.  Modern  methods  of  purification;  filtration  and  filters: 
chemical,  thermic,  and  electrolytic  purification;  elimination  of  iron  and  gas; 

separating  oil.  

BOILER    FURNACES 

Arch  Design.  The  McLcod  &  Henrv  Flat  Suspended  Furnace  Arch.  Power. 
vol.  57,  no.  21,  May  22,  1923,  p.  795.  2  tigs  Describes  new  type  of  flat  sus- 
pended sectional  furnace  arch,  m  which  any  single  block  can  be  removed 
either  from  underneath  or  above,  without  disturbing  any  other  block  or  sus- 

Firebabs,  Allot  for.  The  Burning  of  Cast  Iron.  Power  Engr.,  vol.  19,  no.  205,  Apr. 
1923,  p.  143,  3  figs.    Describes  new  alloy  for  firebars  known  as  L  sco  alloy. 

BOILER   OPERATION 
Steam-Data  Chart.     Graphic  Determination  of  Steam  Data  and  factors  of  Evapor- 
ation, 11.  C.  I  inderman.     Blast  Furnace  ft  Steel  Plant,  vol.  11.  no.  o.  May 
193,  -'  figs      Graphical  method  of  finding  factor  of  evaporation 
ratlin,  pressure,  superheat  and  quality  of  steam 
and  boiler  fecdwater  are  given. 

BOILER    PLANTS 

II*-,      ,  Sll   Ul    EcONOMl    OF.      Cutting    Steam    Costs   in    Hand    Fired    Boiler 

p      ts,   a     i;     Mumford      Power  House,  no!    16,  no.  B,  Apr    20.  1923,  pp. 

...   i   :  o      so  p, .  oi  ni  sai  ii  g  in  fui 
in  I ..  i  in  control  ol  operation  of  boilers. 

Bull  I   RS 
,     inii  COMBI  BTION       Heat  Transference  I 
in  i  tic  I  ".d,  r.  John  Blisard,  w    M.  Myler,  Jr..  J.  K  Seabright  and 

C.  P  £  *  Vi  I  s. — Jl.,  vol.  29.  no    4.  -May 

le  with  various  luels 
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BONUS   SYSTEMS 
Croup.     A   Group  Bonus  Plan  That   Reduces  Costs,  J.   R.   Rogers.     Factory,  vol. 
30,   no.   5,   May   1023,  pp.   538-540,   1   fig.     Describes  plan  which  does  away 
with  much  of  costly  routine  required  in  gaging  actual  performance  of  individual 
workman;  applicable  in  both  large  and  small  plants. 

BRASS 
Fnt-Nunv    Alloys.      Modern    Brass    Foundry    Alloys,    Francis    YV.    Howe.      Foundry 
Trade  .11.,   vol.   27,   no.  350,   May   3,    1923,   pp.   354-359.   12  figs.      Deals  with 
tin   and   phosphor  bronzes,   gun   metals,   brasses,   manganese   and   aluminum 
bronzes,  nickel  alloys,  copper  castings  and  light  aluminum  alloys. 

BREAKWATERS 
Rubble  Mound.  Breakwater  Construction,  Toronto  Island  Shore,  John  M.  Wilson. 
Can.  Engr.,  vol.  44,  no.  15,  Apr.  10,  1923,  pp.  387-390,  5  figs.  Formation  of 
Toronto  Island:  early  protection  work;  describes  rubble  mound  breakwater 
founded  on  mattresses;  mattress  sections  100  by  60  by  3  ft.  thick;  stone  for 
mound  subjected  to  frost  test;  abstract  of  specifications. 

BRICK 
Concrete.     The  Field  for  Concrete  Common  Brick.  A.  F.  R.  Curtis.     Rock  Products, 
vol.  2ti,  no.  8,  Apr.  21,  1923,  pp.  13-19,  15  figs.     Statement  embracing  a  survey 

of  possibilities,  costs,  etc.,  of  concrete  brick  manufacture  as  an  outlet  for 
crushed  stone,  sand  and  gravel. 

Masonry  Specifications.  Specifications  for  Brick  Masonry.  Am.  Architect  & 
Architectural  Rev.,  vol.  123,  no.  2417,  Apr.  11,  1923,  pp.  341-343.  Miscella- 
neous specification  data;  testing  of  cement;  screching  of  old  foundations; 
concrete  proportions,  and  mixing;  damp-proof  concrete;  depositing  of  concrete; 
construction   joints  and   work  planes. 

Structural  Value.  Brick  —  Its  Structural  Value,  G.  C.  Mars.  Am  Architect 
&  Architectural  Rev.,  vol.  123,  no.  2418,  Apr.  25,  1923,  pp.  383-387,  6  figs. 
Discusses  types  of  construction. 

BRIDGED 

Arched.  Static  Calculation  of  Arched  Bridges  (Beitrag  zur  statischen  Bereehnung 
von Bogenbrficken  als  riiumliche  Faehwerke),  Karl  Pohl.  Bauteehnik,  vol.  1, 
no.  12,  Mar.  20,  1923,  pp.  111-131,  64  figs.  Double-  and  triple-hinged 
bridges;  effect  of  one-sided  braking,  one-side  heating  and  one-sided  wind  loads. 

BRIDGES,  CONCRETE 

Design.  Reinforced-Conn  etc  Bridges  Over  the  Sorocabana  (Pontes  de  concrete 
armado  na  E.  F.  Sorocabana),  Alvaro  Neves  da  Rocha.  Revista  Brasileira 
dc  Engcnharia,  vol.  5,  no.  3,  Mar.  1923,  pp.  90-98,  9  figs.  Details  of  construc- 
tion; calculation  of  reinforced-concrete  bridge  of  IS  in.  roadway. 

Precast  Parts,  with.  Reinforced  Concrete  Footbridge  at  Neepsend,  Sheffield. 
Engineering,  vol.  115,  no.  2991,  Apr.  27,  1923,  pp.  514-517.  43  figs,  partly 
on  p.  520.      Design  and  erection  of  bridge  making  use  of  precast  parts. 

BRIDGES.  RAILWAY 

Locomotive  LOADS.  Equivalent  Loads  on  Bridges,  P.  II.  Parr.  Engineer,  vol. 
135.  no.  3512,  Apr.  20.  1923.  pp.  111-112.  2  figs.  Shows  rapid  method  of 
determining  equivalent  loads  for  one  or  more  locomotives  on  bridges  of  various 
spans 

REINFORCEMENT  of  STEEL.  Check  Bridge  Reinforcement  with  Strain  Gage,  H.  S. 
Loeffler.  Ry.  Ace,  vol.  74.  no.  23.  May  12,  1923.  pp.  1157-1159,  3  figs.  Tests 
after  introduction  of  center  truss  show  exceedingly  uniform  stress  distribution. 

Widening  wo  Reinforcing.  Railroad  Bridge  Widened  and  Reinforced,  G.  H. 
Wilsey.  Eng.  News-Kec  ,  vol.  90,  no  IS,  May  3.  1923,  p.  796,  1  fig.  Mam 
spans  of  old  bridge  are  used  in  new  structure  over  Mississippi  River  in  Min- 
neapolis. 

BIUDGES,  STEEL 

ARCH.  Gerrard  Street  Steel  Arch  Bridge,  Toronto,  J.  S.  Burgovnc  and  G.  Allison. 
Can.  Engr.,  vol.  44,  no.  17,  Apr.  24,  1923.  pp.  125-428,  12  figs  Consists  of 
three  steel  arch  spans  of  four  ribs  each,  each  arch  being  three-hinged;  bridge 
deck  of  reinforced-concrete  slab  9  in.  thick;  expansion  joints  every  50  ft. 

BRONZES 

Coromum.  \  New  Bronze  Uloy,  E.  Hall  Craggs.  Foundry  Trade  .11.,  vol.  27, 
no.  350,  May  3,  1923,  p.  359.  Physical  properties  of  new  alloy  allied  to  bronze, 
known  as  Coronium.      (Abstract.)      Paper  read  before  Cleveland  Instn.  Engrs. 


CABLES,  ELECTRIC 
Current-Carrying  Capaciot      Cable  Geometry  and  the  Calculation  of  Current- 
Carrying  Capacity,  Donald  M.  Simons       \m    Inst    Elec    Engrs      .11,  vol.42, 
no.  5,  May  1923,  pp   526-539,   i  figs      Deals  with  errors  in  standard  formulas 
for  calculating  thermal  resistance  and  geometric  properties  between  conduc- 
tors and  s|,,  :,tli   georru  trie  factor  for  3-conductor  cables  under  3-phase  \  oltage; 
ilculation  of  current-carrying  capacitj  under  various  conditions, 
and  of  dielectric  loss. 
Binolb-Core  Sin  sunn      The   I    i    of  Single-Con  for  Altera 

Currents,    W.    Cramp   and    Mora    1     Caldern I      fnatn.    Elec     Engrs.  — Jl., 

vol.  81,  no.  317.  Apr.  1923,  pp.  177-485,  l  fig        '  m    analyzed  fo 
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Future  Development.  Future  of  Carburetor  Lies  in  Detail  Development,  Not  New 
Inventions, _H.  Dechamps.  Automotive  Industries,  vol.  48.  no.  16,  Apr.  19, 
1923,  pp.  878-883,  16  figs.  Points  out  that  greater  accessibility  and  case  of 
adjustment  are  much  needed;  discusses  existing  devices. 

CARS 

Aluminum  Parts.     Weight   Reduction  in   Rolling  Stock.     Elec.   Rev.,  vol.  92,  no. 

2370,   Apr.   27,    1923,   pp.   644-646,   4   figs.     Discusses   use   of   aluminum   and 

its  alloys  for  purpose  of  reducing  weight   of  cars,  and  lefers  to  parts  of  ear 

equipment  which  could  be  satisfactorily  lightened  by  adoption  of  aluminum. 

CARS,  FREIGHT 
Boyden  Co-Ordinating  Truck.     The  Bovden  Six-Wheel  Co-ordinating  Truck.     Ry. 
Mech.  Engr.,  vol.  97,  no.  5,  May  1923,  pp.  285-2N7,  f.  tigs.      Designed  to  pro 
vide  extreme  flexibility  in  order  to  minimize  curve  resistance  and  flange  wear. 

CARS,  PASSENGER 

Design.  Passenger  Carriages,  Int.  Ry.  Congress  Assn.  —  Bu!.,  vol.  5,  no.  4.  Apr. 
1923.  pp.  344-365.  Discussion  on  improvements  to  be  made  in  design  of 
carriages  and  rules  to  be  observed  in  make-up  of  trains,  so  as  to  increase  safety 
and  comfort  of  passengers. 

CAST  IRON 

Hardness  Control.  Controlling  Cast  Iron  Hardness,  S.  J.  Felton.  Foundry,  vol. 
51,  no.  8,  Apr.  15,  1923,  pp.  321-322.  Metallographic  study  showing  different 
constituents  indicates  causes  of  hardness;  control  methods;  close-grained 
iron   not  apt  to  be  porous  but  has  large  internal  shrinkage 

Pearlitic.  Pearlitic  Cast  Iron,  Its  Production,  Properties  of  Strength,  and  I'seful 
Possibilities  (Das  Pcrlitgusseisen  seine  Herstellung,  Festigkeitseigenschaften 
und  Anwendungsmoglichkeiten),  O.  Bauer.  Stahl  u.  Eisen,  vol.  43,  no.  17, 
Apr.  26,  1923,  pp.  553-557,  7  figs.  Describes  method  for  obtaining  pearlite- 
graphite  texture  in  cast  iron;  strength  properties  of  pearlitic  iron  in  comparison 
with  other  varieties  of  cast-iron;  technical  uses  of  pearlitic  eastings  and  review 
of    development    of   gray    castings. 

Physics  of.  Physics  of  Cast  Iron,  E.  Adamson.  Foundry  Trade  .11.,  vol.  27,  no.  349, 
Apr.  2G,  1923,  pp.  332-33(5.  Replies  of  author  to  criticisms  by  .1.  E.  Hurst 
and  H.  J.  Young  of  his  paper  printed  in  same  journal.  Mar.  29.   1923. 

CELLULOSE 
Disintegration.  Chemical  Production  of  Vegetable  Fibers  (Die  chemische  Auf- 
schliessung  pflanzlichcr  Rohfaserstoffe:  Spinnfasser-  und  Zellstoffgewinnung), 
Carl  G.  Schwalbe.  Zeit.  fur  angewandte  Chemie,  vol.  3(3,  nos  25  and  26, 
Mar.  28  and  31,  1923,  pp.  173-176  and  179-183.  Celluloses,  hemieelluloses 
and  lignine;  extraction  for  different  purposes;  oxidation;  hydrolizing,  boiling; 
dissolving  with  calcium  bisulphate  under  pressure;  recent  patents. 

CEMENT,  PORTLAND 

Manufacture.     Viscosity  of  Raw  Material  Used  in  Manufacture  of  Portland  Cement, 

.1.  W.  Christelow  and  E.  Bowes.     Cement,  Mill I  Quarry,  vol   22,  no.  7.   \pr. 

5,  1923,  pp  11  and  I  t-49,  1  tigs  Results  of  m\  estigation  bj  British  Portland 
Cement  Research  Assn.  to  devise  a  laboratory  method  of  arriving  at  amounts 
of  water  which  can  he  removed  from  various  cement  raw  material  slurries  by 
addition  of  definite  quantities  of  soda  ash  (i.e.,  crude  sodium  carbonate,  and  to 
investigate  action  of  other  substances  likely  to  be  of  value  for  purpose.  Des- 
cribes   method    devised. 

CHROME  STEEL 

Properties.  Some  Mechanical  Properties  of  a  Series  of  Chromium  Steels,  Charles 
R.    Austin.      Iron    and    Steel    Inst.,    advance    paper,    no     3,    for    meeting    May 

1923.  l.",  i > i .  .  l  figs.  Record  oi  effect  of  heat  treatment  on  mechanical  properties 
of  two  groups  of  steels,  containing  0.35  per  cent  carbon  and   I   per  cent  carbon 

respectively,  chromium  content  varying  from  2  to  12  per  cent. 

CIRCUIT  BREAKERS 
Oil.      Oil  Circuit  Breakers  for  High  Power  and   High  Voltage  '  Mcune  Considers 

sugli  interruttori  in  olio  per  grandi  potenze  ed  altissime  tensioni),  <  larlo  Pales- 
trino.  Elettrotechnica,  vol.  10,  no.  9,  Mar.  25,  1923,  pp.  173-181,  IS  figs. 
Proper  distance;  quality  of  oil;  standards  for  construction. 

COAL 

Bituminous.  United  States  Bituminous  Coals  Available  lor  Canada.  Can  [nst 
Mm.  and  Metallurgy,  no.  133,  May  1923.  pp.  370-382  Discussion  ol  paper 
by  Geo.  11.  Cushing. 

Carbonization.  Low-Temperature.     The  Low-Temperature  <  Carbonization  of  «  loal, 
Harry  A.  Curtis  and  Walter  J.  Chapman.     Chem.  and  Met    Eng.,  vol   28 
1,  Jan.  3,  1923.  pp.  11-17,  7  tigs      Development  ol  Carbocoal  process  at  Irving- 
ton  plant  of  lot    Coal  Products  Corp. 

Research.     Present  state  ,,i  Coal  Research  (Etat  actuel  des  recherches  but  le  char- 
ban),  J     \rnoul  de  Grey  and  G    de  Boisdemangc      Chaleui  et   tndu 
4,  no   35,  Mar.  1923,  pp.  233  236      Differenciation  ol  coal  and  lignitt  -    origin, 

composition,  dissolution,  distillati hydrogenation  ol  coal    n  i  itro- 

gen    and    sulphur. 

Calorific  Value,  Determination-      Deter. the  I  alorifii    Value  ol  Coal 

fVereinfachte  Bestimmung  des  HeizwertesderKohle),  Fritz  Kb'  iker- 

Zeitung.vol    17,  no    17.  U>r.  19,  1923,  pp  335-336      Di   ci 

method  based  on  I  now  le, I,.,,  ol  n  ii.i  and  ash  content  and  yield  in 

Moisture  Content      Vhe  Specific  Gravity  and  Moisture  Content  ol  Coal      I    J 
Drakely  and  \\    0    hues.  Chem   and  Industry,  vol    12 
pp    163  I  - 166  r.  2  figs       b  to  determini 

paration  of  coal  sample  which  might  be  generally  adoj    ei      It  ition, 

drying,  and  air  di\  m-  ol  coal  samples;  moi  tun   content  ol  ci 
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.    Vgainst.     Use  of  Calcium  Chloride  Ab  a  Protection  Agi 
Freezing   ol   Concrete,    Paul   Cottringer  and    Harold   8.    Kendall.     Concrete, 
\..l    22,   no.    1,   Apr.   1923,  pi>     150-156,  7  figs      Details  of  experiments  and 
results:   obtained. 

CONCRETK  (i '\STRUCTION 
(   iv.as.     Paving  a  34-Degree  Slope  With  Concrete,  A.  C.  1).   Blanchard.     Con- 
crete,  vol.   22,   no    -1.   Apr.    1923,   pp.    125-128,  6  figs.     Describes  concreting 
methods  employed  in   construction   of  canal  of   Queenston-Chippawa    Power 
development. 

4     Contractor's    Plant.      Concrete,    vol.    22,    no.    4,    Apr.    1923,    pp.  _  150-159, 
PLANTS     figs       Analysis    of    chuting    and    wheeling    plant;    rental,    installation    cost, 
maintenance  and  operating  cost.     Abstract  of  report  of  Am.  Concrete  Inst. 
Committee. 

CONCRETE  CONSTRUCTION,  REINFORCED 
CALCULATION.  The  Use  of  a  Slide  Rule  for  Reinforced-Concrete  Calculation  (1,'Uti- 
lisation  d'une  regie  a  calcul  pour  1'etude  des  projets  do  beton  arme),  Ren6 
Dcguillaume.  Genie  Civil,  vol.  82,  no.  15,  Apr.  14,  1923,  pp.  350-354,  2  figs. 
Details  of  Deguillaume  circular  slide  rule  and  examples  of  calculation. 
Slabs.  Reinforced-Concrete  Slabs  Under  Flexure  (Eisenbewehrte  Flatten  bci  all- 
gemenem  Biegungszustende),  II.  Leiz.  Bautechnik,  vol.  1,  nos.  1G  and  17. 
Apr.  13  and  30,  1923,  pp.  155-157  and  163-167,  6  figs.  Inferior  forces;  determi- 
nation of  cross  sectional  stresses  from  changes  in  form  of  slabs. 

CONDENSERS,  ELECTRIC 

Action  of.  Electrical  Condensers.  Practical  Engr.,  vol.  57,  no.  1S87,  Apr.  20, 
1923,  pp.  231-232,  10  figs.      Action  of  electrical  condenser;  describes  some  types. 

Losses.  Measuring  Condenser  Losses  (Verlustmessungen  an  Kondensator  en},  Ul- 
filas  Meyer.  Zeit.  fur  Fcrnmeldetcchnik,  vol.  4,  no.  l,.Ian.  16,  1923,  pp.  1-3, 
1  fig.  Experiments  to  show  that  dimmer  condensers  do  not  possess  desired 
constancy  for  measuring  purposes,  although  losses  are  small. 

CONDENSERS,  STEAM 

Ejecteau-Air.  Ejecteau-Air  Condenser.  Power  Plant  Eng.,  vol.  27,  no.  10,  May 
15,  1923,  p.  516,  1  fig.  Combination  water  and  air  pump  and  steam  condenser 
of  French  design. 

CONVEYORS 

Marcus.  Shaking-Sliding  Conveyor  and  the  Marcus  Acceleration  Process  (Die 
Siliuttelrutschenforderung  und  das  Beschleunigungsverfahren  von  Marcus), 
Otto  Ohnesorge.  Fordertechnik  u.  Frachtveikehr,  vol.  16,  no.  4,  Feb.  16,  1923, 
pp.  37-40,  5  figs.  Describes  principles  of  acceleration  process  in  conveying 
and  its  application  in  mining,  and  reviews  apparatus  leading  up  to  its  develop- 
ment. 

COOLING  LIQUIDS 

Safety  Devices  for.  Safety  Devices  for  Circulating  Systems.  Engineering,  vol. 
115,  no.  2993,  May  11,  1923,  pp.  584-585,  22  figs.  Monitor  safety  devices 
for  application  to  cooling-water  supply  systems  of  air  compressors,  oil  and 
gas  engines,  electric  controllers  for  large  winders,  transformers,  etc.,  as  well  as 
to  oil-cooling  systems  for  large  bearings,  gearing  and  thrust  blocks. 

COPPER  ALLOYS 
Melting  and  Casting.     Melting  and  Casting  Copper  Alloys  (Quelques  Considera- 
tions a  propos  de  la  Fusion  et  du  Moulage  des  Alliages  de  Cuivre),  Fondeiie 
Moderne,  vol.  17,  Mar.  1923,  pp.  76-78.     Chemical  properties  of  some  metals; 
fluxes;   reducing  agents   and   their  properties. 

CORROSION 

Theory  and  Practice.  Practical  and  Theoretical  Aspects  of  Corrosion,  W.  R. 
Douglas  Shaw.  Beama,  vol.  12,  no.  61,  May  1923,  pp.  269-273.  Author 
endeavors  to  throw  more  light  on  unexplained  phenomena  of  corrosion;  discus- 
ses corrodibility  of  alloys;  corrosive  mine  watei,  corroded  economizers,  turbine 
practice,  eddying  in  pumps,  absorption  and  corrosion,  etc. 

COST  ACCOUNTING 

Production.  Nature  and  Bases  of  Calculating  Cost  of  Pioduction  (Wesen  und 
Grundlagen  der  Sclbstkostenbereehnung),  Kurt  Maier.  Gummi-Zeitung, 
vol.  37,  nos.  15-16,  19-20  and  27-28,  Jan.  19,  Feb.  16  and  Apr.  13,  1923,  pp. 
233-234,  296-297  and  438-439.  Definition  of  cost  of  production;  kinds  of  costs; 
distribution  of  C03ts;  methods  of  determining  costs 

Time-Saving  I'i.an.  More  Accurate  Costs  in  Less  Time,  11.  A.  Krill.  Factory,  vol. 
30,  no.  5,  May  1923,  pp.  545-547,  5  figs.  Plan  for  tying  up  operation  costs 
with  payroll  disbursements  readily  adaptsble  to  any  plant,  large  or  small. 

COTTON  MILLS 
lmit-RoLL  Drafting.  Four  Roll  Drafting  on  Roving  Frames,  A.  N.  Sheldon. 
Textile  World,  vol.  63,  no.  17,  Apr.  28,  1923,  pp.  147-148.  Experiments  to 
show  its  effect  on  yarn  strength  and  evenness,  number  of  processes,  drafts  and 
doublings;  gentler  treatment  of  fiber  and  better  parrallelization  claimed. 
From  paper  read  before  Textile  Division,  A.S.M.E. 

CRANES 

Electric.  Electric  Gantry  Crane  of  25  Tons  at  the  Zurich  Freight  Station  (Por- 
tique  roulant  de  25  tonnes,  avec  commande  electrique,'  a  la  gare  des  mar- 
chandises  de  Zurich),  W.  Druey.  Bui.  Technique  de  la  Suisse  Romande,  vol. 
49,  no.  8,  Apr.  14,  1923,  pp.  91-97,  5  figs.     Details  of  design  and  construction. 

Rotary.  Slewing  Crane  of  60  Tons  Capacity,  at  Harfleur  Navy  Yard  (Grue  pivotan- 
te  et  basculantc  de  60  tonnes,  installed  aux  Chanticrs  navals  d'Harfleur). 
Genie  Civil,  vol.  82,  no.  15,  \pr.  11,  1923,  pp.  341-343,  4  figs.  For  loading  boil- 
ers, turbines  and   other  heavy   machinery;  design  and  operation. 

Steaii.  Steam  Cranes  (Der  Dampfkran  im  Eisenbau),  Benedict.  Bantcchnik,  vol. 
1.  no.  18,  Apr.  27.  1923,  pp.  169-170.  3  figs.  Advantages  of  locomotion  and 
transportation;  comparison  with  electric  cranes. 
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•May     1     pp     1923   351-35,   1   fig.      Work  of  different   investigators  i 
to  show  location  ard  effect  of  inciting  zone;  flexibility   of  cupola  as  melting  fur- 
ions. 

CUT!  l\'.   Ml.  i 
Elbctbii    \ni   (,,!,.,.      Electric  Arc  Cutting,  A.  M   Candy  Welding  Engr.,  voL  S, 
no.  4.  Apr    re:!,  pp.  36  and  :is.  9  figs      Graphite  or  carbon  electrodes  used; 
pro©  as  applied  to  cutting  risers  and  rivets;  economical  for  cutting  copper. 

CUTTING  TO< 
Design.     Metal  Cutting  Tools,  W    E.  Bplain.     Am.  Mach.,  vol.  58,  no.  18,  May  3, 
1923,  pp.  663-664,  2  figs.      Factors  affecting  speed  with   winch  tool  cuts  eco- 
nomically; angles  of  tools  for  cutting  different  metals;  why  round-nosed  tools 
are  best. 
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DAMS 

Earth.  The  Design  of  Earth  Dams,  Joel  D.  Justin.  Am.  Soc.  Civ.  Engrs,  —  Proc, 
vol.  49.  no.  5,  May  1923,  pp.  856-916,  24  figs.  Author's  object  is  to  aid  in 
establishing  more  scientific  methods  of  designing  earth  dams;  six  criteria  for 
design  are  presented,    which   are   practically  axiomatic. 

Hetch  Hetcby,  San  Fhancisco.  O'Shaughnessy  Dam  Completed  and  Reservoir 
Storage  Begun.  Eng.  News-Rec,  vol  90,  no.  17,  Apr.  26.  1923,  pp.  741-742, 
3  figs.  Closure  made  at  low  water  "in  the  dry";  precast  railing  placed  in  short 
sections  to  be  used  again  when  dam  is  raised. 

DIESEL  ENGINES 

Developments.  The  Development  of  Diesel  Engines  at  the  Krupp  Concern  (Aus 
der  Entwicklung  des  Dieselmotors  bei  der  Firma  Krupp  i.  Kruppsche  Monat- 
shefte,  vol.  4,  Feb.-Mar.  1923,  pp.  25-39,  22  figs.  Initial  development  as  sta- 
tionary engine;  development  as  marine  engine  before  and  during  war,  U-boat 
engines;  development  since  the  war;  compressors. 

Manufacture.  Building  Diesel  Engines.  Eng.  Production,  vol.  6,  nos.  127  and  128, 
Apr.  and  May  1923,  237-241  and  259-263,  26  figs.  Methods  and  equipment 
of  Mirrless  Watson  Co.,  Glasgow.  Scotland. 

Operating  Costs.  Report  on  Heavy-Oil  Engine  Working  Costs.  Diesel  Engine 
Users  Assn.  —  Report,  no.  31,  19  pp.  Report  submitted  at  meeting,  Mar.  2, 
1923,  including  discussion.  Costs  per  unit  generated;  maintenance,  working 
and    fuel-oil    costs.     Bibliography. 

DROP  FORGINGS 

Manufacturing.  The  Manufacture  or  Drop  Forgings,  Arthur  Ptubbs.  Metal 
Industry  (Lond),  vol.  22,  nos.  12.  13.  17  and  18,  Mar.  23,  30,  Apr.  27  and  May 
4,  1923,  pp.  287-289,  315-316,  427-128  and  454-456,  9  figs.  Design:  hardening 
of  dies;  quenching  arrangements;  casting  and  ingots;  preliminary  heat  treat- 
ment; tools  for  drop  forgings;  final  forging  temperature;  heating  furnaces;  con- 
necting rods;  crankshafts;  etc.  Choice  of  fuels;  pyrometers;  testing.  Future 
of  industry. 

DRYING  PLANTS 

Hot-Air.  The  Design  of  Hot-Air  Drving  Plant,  George  H.  Gill.  Engineering,  vol. 
115,  nos.  2991  and  2992,  Apr.  27  and  May  4,  1923,  pp.  511-512  and  541-542. 
Types  of  hot-air  driers  which  are  divided  into  main  classes,  namely,  batch, 
and  continuous  or  tunnel-type  driers;  construction  of  driers;  rate  of  drying; 
calculation  of  air  supply. 
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EDUCATION,  ENGINEERING 

Technical  School  and  Practical  Training.  The  Training  of  Engineers  (Zur 
Ingenieurerziehung\  G.  M.  Strobl.  Zeit.  des  Yereines  deutscher  Ingenieure, 
vol.  67,  no.  17,  Apr.  28,  1923,  pp.  419-421.  Refers  to  paper  by  G.  Lippart  in 
same  journal  (Dec.  16,  1922)  on  demands  made  upon  technical  schools  for 
practical  requirements  of  engineers.  Present  author  recommends  less  theo- 
retical and  more  practical  mathematics,  training  of  practical  constructors  in 
place  of  draftsmen,  and  closer  co-operation  between  instructor  and  student. 

ELECTRIC  CONDUCTORS 

Diameter  Calculation.  Calculation  of  the  Diameter  of  Transmission  Lines  (Pro- 
cesso  para  o  calculo  do  diametro  de  uma  linha  transmissao),  Pantoja  I.eite. 
lie  vista  Brasileira  de  Engenharia,  vol.  5,  no.  3.  Mar.  1923.  pp.  S5-S9,  5  figs. 
Formulas;  graphic  calculation  of  reactances  to  find  diameter  of  conductor  and 
examples. 

ELECTRIC  CURRENTS 

Superimposing  A.C.  on  D.C.  The  Electrochemical  Effects  Produced  by  Super- 
imposing Alternating  Currents  upon  Direct  Currents,  W.  R.  Copper.  Faraday 
Soc.  —  Trans.,  vol.  18,  part.  1,  no.  52,  Oct.  1922,  pp.  102-111,  11  figs.  Results 
of  author's  observations. 

ELECTRIC  FURNACES 

Acid.  Operation  of  an  Acid  Electric  Furnace.  Thomas  Hill.  West.  Machy.  World, 
1  ,il  11.  no.  4,  Apr.  1923,  pp.  12S-130and  148.  Notes  on  acid  and  basic  charges; 
charging;  melting  and  orcing  down;  formation  and  functions  of  slag;  power  in- 
put;   final   additions;   electrodes;   etc. 

Design.  Design  and  Construction  of  Electric  Furnaces.  Larry  P.  Barton.  Blast 
Furnace  and  Steel  Plant,  vol.  11,  no.  5,  May  1923.  pp  272-276,  6  figs.  Compa- 
rative sizes  of  various  types;  practical  wiring  and  diagrams. 

Development.  Recent  Electric  Furnace  Developments,  Edward  T.  Moore.  For- 
ging and  Heat  Treating,  vol.  9,  no.  4,  Apr.  1923,  pp.  187-192,  6  figs.  Increase 
in  installations  during  1922;  types  of  furnaces  including  Hcroult.  Greaver- 
Etchells  and  Moore  Lectromelt  furnaces;  density,  electrical  and  thermal  resis- 
tivitv  of  electrodes;  use  of  electric  furnaces  in  non-ferrous  field. 
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Induction.  Heating  by  High-Frequency  Induction  (Chauffage  par  induction  h  haute 
frequence) .  G.  Ribaud.  Technique  Moderne,  vol.  15,  no.  8,  Apr.  15,  1923,  pp. 
225-231,  15  figs.  Historical  review;  describes  various  types  of  furnaces  and 
their    operation. 

Pyrelectrode.  The  Combustion-Flame  Electrode,  George  T.  Southgate.  Assn. 
Iron  and  Steel  Elec.  Engrs.,  vol.  5,  no.  4,  Apr.  1923,  pp.  87-100  and  (discussion) 
101-104,  12  figs.  Describes  process  and  apparatus  involving  use  of  combustion 
flames  as  paths  along  which  to  induct  electric  arcs  into  furnaces  or  other  spaces 
where  work  of  high  temperatures  is  desired;  apparatus  is  called  pyrelectrode. 
•Steel.  Advantages  of  Electric  Furnace  in  Steel  Making,  Ernest  W.  Cornelius. 
Can.  Foundryman,  vol.  14,  no.  4,  Apr.  1923,  pp.  41-43,  1  fig.  Product  is  of 
more  uniform  quality;  meets  demand  for  high  standards;  better  temperature 
control;  less  loss  in  melting  and  refining;  etc. 

Three-Phase.  Some  Problems  in  Electric  Furnace  Operation,  F.  V.  Andreae. 
Am.  Inst.  Elec.  Engrs.  —  Jl.,  vol.  42,  no.  5,  May  1923,  pp.  498-509,  14  figs. 
General  equations  of  3-phase  furnace  aie  developed;  methods  are  suggested 
to   reduce    unbalancing    of    load. 

ELECTRIC  GENERATORS,  A.C. 
High-Speed.  Some  Problems  in  High-Speed  Alternators,  and  Their  Solution,  J. 
Rosen.  Instn.  Elec.  Engrs.  —  Jl.,  vol.  61,  no.  317,  Apr.  1923,  pp.  439-458  and 
(discussion)  458-476,  40  figs.  History  and  failures  of  turbo-alternators; 
mechanical  construction  of  rotors  and  caps  supporting  coil  ends;  stator  windings 
and  insulation;  statot  slots;  alternator  ventilation  and  water  cooling;  exciter 
instability;  eddy  currents  in  rotors;  oscillograph  tests. 

ELECTRIC  LOCOMOTIVES 

4000-Hc  New  4000  Hp.  Locomotives  for  the  Norfolk  &  Western  Railway,  T.  C. 
Wurts.  Railroad  Herald,  vol.  27,  no.  5,  Apr.  1923,  pp.  23-27,  4  figs.  De- 
cribes  Baldwin-Westinghouse,  consisting  of  two  cabs  permanently  connected 
to  form  a  locomotive;  single-phase  current  is  collected  from  trolley  and  trans- 
formed inside  locomotive  to  three-phase  at  voltage  suitable  for  induction-type 
traction    motors. 

Italian.  The  Electrification  of  the  Italian  Railways,  F.  Savorgnan  di  Brazzi.  Elec. 
Rev.,  vol.  92,  no.  2367,  Apr.  6,  1923,  pp.  525-526,  2  figs.  Describes  new  3000- 
hp.  3-phase  locomotive. 

Vibrations.  Natural  Vibration  of  Systems  with  Periodically  Variable  Elasticity 
(Eigenschwingungen  von  Systemen  mit  periodisch  veriinderlicher  Elastizitat), 
L.  Dreyfus.  Archiv  fur  Elektrotechnik,  vol.  12,  no.  1,  Mar.  10,  1923,  pp.  38- 
59,  13  figs.  Discusses  shaking  vibrations  of  electric  locomotives  and  gives 
mathematical  treatment  of  question  of  periodically  variable  elasticity  connected 
with  it. 

ELECTRIC  MOTORS,  A.C. 

Asynchronous.  Asynchronous  Motors  and  Generators  (Moteurs  et  generatrices 
asynchrones),  P.  Pierre.  Electricien,  vol.  54,  no.  1321,  Apr.  1,  1923,  pp. 
153-155,  2  figs.  Leblanc's  principle;  application  to  three-phase  electric  traction 
mining  industry  and  low  heads  of  water. 

Specification  of  Performance.  British  Standard  Specification  for  the  Electrical 
Performance  of  Industrial  Electric  Motors  and  Generators  with  Glass  A  Insu- 
lation. Brit.  Eng.  Standards  Assn.,  no.  168,  Feb.  1923,  31  pp.  Definition;  types 
of  enclosure  and  of  machine;  standard  voltages,  frequency, phases  and  wave  form; 
service  conditions;  classes  of  rating;  overloads;  efficiency  of  power  factor;  etc. 

ELECTRIC  MOTORS,  D.C. 
React  \nce  Voi.tace.  The  Dependence  of  Reactance  Voltage  on  the  Width  of  Brush 
in  D.C.  Motors.  (Die  Abh&ngigkeit  der  Reaktanzspannung  von  der  Bursten- 
breite  bei  Gleiehstrommaschinen),  Claudius  Schenfer.  Elektrotechnische 
Zeit.,  vol.  44,  no.  16,  Apr.  19,  1923,  pp.  358-362,  18  figs.  Presents  reactance 
curves  with  different  brush  widths  and  different  commutator-segment  widths; 
results  of  tests. 

IXECTRIC  RAILWAYS 
Car  M  mntknance.     East  Bay  Electric  Service  of  the  Southern  Pacific  Railroad. 
■    By.  Jl.,  vol.  61,  no.   15,  Apr.   14,  1923,  pp.  633-637,  6  figs.     Describes 
system  of  maintenance  followed  in  order  to  keep  maximum  number  of  cars  in 
service. 
Practice  and  Equipment.     Observations  on  Electric  Railway  Practice,  William  B. 
Potter.      .Am.  Inst.  Elec.  Engrs.  —  . II.,  vol.  42,  no.  5,  May  1923,  pp.  490-497, 
13  figs.     Practice  and  equipments  in  America  and  Europe;  systems  of  railway 
trification  adopted  in  various  countries;  locomotive  types. 
Three-Wire  Distribution.     The  Principles  <>l    I  lnn-W  ire  Distribution  for  Electric 
Railways,  W.  Nelson  Smith.     Eng.  .11.   (Eng.  Inst.  Can.),  vol,  6,  no.  5,  May 
1923,   pp.   235-243,   7   figs.     As   applied   to  mitigation   of  electrolysis  due   to 
stray   currents. 

ELECTRIC  TRANSMISSION  LINES 
High-Tension.      The  Cinca   Line  of  the  IberiCB  Hydro-electric  Company  (La  linea 
de  Cinca,  de  la  Hidroelectrica  Ibcrica).     Energia  Electrics,  vol.  25,  no.  5,  Mar. 
10.    1923,   pp.    61-63.      Has   working   current    of    132,000  volts,   stepped-up   bj 

■  rican  type  out-door  transformer  stations  from  6600;  length  of  line  298  km. 

ICTRIC  RAILWAYS,  TRACK 

Track  Circuiting.     Track  Circuit   Developments  on  the  Underground  Railways. 

liy  Gaz  .  vol.  38,  do   16,  Apr.  13,  1923;  pp.  585-586.  3  figs.     Installation  of  what 

laimed  to  be  latest  development  in  a.c.  track-circuiting  work  consists  of  14 

■ii  -rail  track  circuits  of  condenser-feed  type,  using  two  1 It  men!  vane  relays, 

and  six  siding  tracks  with  indication  only. 

I'  i.  Load.     White  I  rosf  on  a  120,000-Voll  'I  tansmission  Line  (Observations  relatives 

au  givre  but  une  ligne  a  120,1  C   Duval,     Revue  generate  de  l'Electri- 

cite\  vol.   13,  no,   13,  Mar.  31,    l!  44-645,   1   Gg.     Effect  of  ice  load, 

ii  (it  in  some  places,  on  conductors,  and  precautions  to  be  taken 

■  instruction    of    poles    and    Ii] 

'  m.\  Protective  Systems  —  The  Callcnder-Hunter  Foui-Condurtor  Syst,  n, 
Beams,  vol.  12,  bo  61,  May  1923,  pp  308  309,  2  figs.  Combination  of  Mers- 
Pric<  and  splits-conductor  system,  resulting  in  greatly  reduced  capital  cost 
and   simplified    connections. 

ELECT  ROW  \'.\i  i  [C  w  w  ESS 
Propagation.     Propagation  of  Electromagnetic  Waves  on  the  Surface  of  the  Earth 
I  a  props  electromagnetiques  a  la  surface  de  la  Terre  .  icon 

Bouthillon      Journal  Telegraphique,  vol    it.  no,  3,  Mar.  25,  1923,  pp.   19-54. 

fbject;  laws  of  prop.ir.it  ion .  stray  and  parasitis 
if  ions  in  atmosphere. 

ill'   I  RIC  W  II  DING,    \i:c 
Developments     Recent  Developments  in  the  Are  Welding  Field,  W.  f.    Warner. 
Am.  Welding  Soc        Jl.,  vol    2,  no.  4,   \|.r    1923,  pp    10-30     Standardization 
activities  of  Am.  Pur  of  Welding      General  report  in  fol- 

lowing sub  ificationa  for  steel  to  be  welded;  unfired]  ■  i 

welding  oil  tanks;  welded  rail  elding  applications;  welding 

monel  metal,  manufacture  of  pure  iron,  aro-welding  apparatus,    Sugg- 
research    activities. 
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ELEVATORS 

Electric  and  Hydraulic.  Electric  and  Hydraulic  Lifts,  C.  H.  J.  Day.  Power 
Engr..  vol.  IS,  nos.  205  and  206,  Apr.  and  May  1923,  pp.  133-140  and  177-180 
and  (discussion)  1S0-181,  12  figs.  Apr.:  Notes  on  safety  gears,  guides,  signaling 
devices  controller  operation  of  electric  elevators,  electric  motors,  methods  of 
blancing,  electric  self-levelling  elevator,  suitable  car  speeds,  passenger  eleva- 
tors,  etc. 

Motor  Controllers.  Operation  of  a  Slow  Speed  Elevator  Electric  Motor  Control- 
ler. Charles  A.  Armstrong.  Power,  vol.  57,  no.  18,  May  1,  1923,  pp.  670-673, 
8  figs.  Detailed  explanation  of  controller's  operation;  troubles  that  may  de- 
velop and  how  to  locate  them. 

Ropes.  Life  of  Elevator  Ropes,  C.  W.  Naylor.  Nat.  Engr.,  vol.  27,  no.  5,  May  1923, 
p.  212.  Length  of  service  of  elevator  ropes  in  a  modern  department  store 
hints  on  care,  service  and  selection. 

EMPLOYEES'  REPRESENTATION 
Union  Pacific  R.  R.     The  Union  Pacific  Plan  of  Employees'  Representation,  G.H. 
Sines.     Ry.  Rev.,  vol.  72,  no.  18,  May  5,  1923,  pp.  760-765.     Shop  and  mis- 
cellaneous employees'  association  works  with  management  to  improve  efficiency. 

ENGINEERS 

Classification  of  Positions.  Progress  in  the  Classification  of  Engineering  Po- 
sitions, A.  B.  McDaniel.  Eng.  News-Rec.,  vol.  90,  no.  17,  Apr.  26,  1923,  pp. 
744-745.     Progress  made  by  Committee  of  Am.  Assn.  Engrs. 

Training.  The  Training  of  Graduate  Engineers  (Ingenieurfortbildung),  O.  Lasche. 
Zeit.  des  Vereines  deutseher  Ingenieure,  vol.  67,  no.  14,  Apr.  7,  1923,  pp.  341-344. 
Discusses  work  being  done  in  Germany  in  organizing  advanced  courses  for  ex- 
perienced and  active  engineers;  courses  planned  by  Assn.  for  Advancement 
of  Industry,  and  other  associations  in  Berlin;  suggestion  for  further  extension 
of  this  work;  appendix  contains  account  of  experiences  with  so-called  works 
students. 

EVAPORATION 

Internal  Heat  of.  Relations  Concerning  the  Internal  Heat  of  Vaporization,  ,T.  E. 
Mills  and  P.  K.  Smith.  Jl.  Physical  Chem.,  vol.  27,  no.  4,  Apr.  1923, 
pp.  301-321.   Mathematical  study. 

Reaction  Due  to.  The  Reaction  Consequent  upon  the  Evaporation  of  a  Liquid 
and  upon  the  Emission  of  Vapours  from  Small  Orifices,  W.  G.  Duffield.  Lond., 
Edinburgh  and  Dublin  Philosophical  Mag.  and  Jl.  of  Sci.,  vol.  45,  no.  268, 
Apr.  1923,  pp.  041-688,  10  figs.  Describes  type  of  interference  between  mole- 
cules of  vapor  and  those  of  external  medium,  which  appears  to  pay  considerable 
part  in  phenomenon  of  evaporation  and  in  discharge  of  vapor  from  boiler; 
manner  in  which  vapor  is  discharged  into  atmosphere  from  boiling  liquid. 


FANS 

Selection  and  Application.  The  Selection  of  Fans  and  Their  Application,  A.  Fle- 
ming Browne.  Power  Eng.,  vol.  18,  no.  204,  Mar.  1923,  pp.  105-109  and  (dis- 
cussion) 109-111.  Ventilating  fans;  mechanical  draft;  cupola  fans;  dust  and 
fume  removal;  drying  plants;  propeller  fans;  centrifugal  fans;  fan  standardi- 
zation. 

Testing.  Standard  Code  for  the  Testing  of  Centrifugal  and  Disc  Fans.  Am.  Soc. 
Heating  and  Vent.  Engrs.— Jl.,  vol.  29,  no.  4,  May  1923,  pp.  371-380,  5  figs, 
t'ode  framed  by  joint  committee  from  Nat.  Assn.  Fan  Mfrs.  and  Am.  Soc.  Heat- 
ing and  Vent.  Engrs. 

FILTRATION  PLANTS 

Detroit  320-M.  G.  D.  Detroit  320-M.G.D.  Filtration  Plant  Is  World's  Largest, 
Theodore  A.  Leisen.  Eng.  News-Rec,  vol.  90,  no.  20,  May  17,  1923,  pp  .st'.tl- 
865,  8  figs.  Eighty  4,000,000  gal.  daily  units  treat  Detroit  River  water  at  high 
rate  of  160  m.g.d.  per  acre;  steel  roofs  over  filters  and  coagulant  basins  give 
uniform  appearance;   whole  plant  on  piles. 

FLAME  PROPAGATION 
Gaseous  Fuel.     The  Measurement  of  Flame  Velocity,  Walter  Mason.     Fuel  in  Sci. 
and  Practice,  vol.  2,  no.  4,  May  1923.  pp,    110-114,  8  figs.     Points  out  that 
general  behavior  of  gaseous  fuel  on  burping  can  be  judged  from  speed-percentage 

curve  for  uniform  movement  of  flame  in  its  mixture  with  air,  and  describes  how 
such  speed  percentage  curves  are  obtained. 

FLOORS 
Loads,  School  Buildings.  Excessive  Floor  Loads  Specified  for  School  Buildings, 
Norman  M.  Stineman.  Am.  Architect  and  Architectural  Rev  ,  vol,  123,  no 
2417,  Apr.  11,  1923,  pp.  331-335.  In  author's  opinion,  60-lb.  load  specified 
by  state  codes  of  Cair  and  Wisconsin  seem  very  conservative!  and  there  is 
not  excuse  for  specifying  loads  of  75  or  100  lb.  per  sq.  ft.  as  some  cities  do. 

FLOW  OF  WATER 
Discharge  of  SLUICES.     The  Similarity  of  Motion  of  Water  through  Sluices  and 
through  Scale   Models     Fxperiments  with   Models  ol   Sluices  of   the    Vssuan 

Dam,  H.  E.  Hurst  and  D.  A.  F.  Watt.    Instn.  Civ.  Engrs         I  Notices, 

no.."..  \|"    1923,  pp  71  .1      Results  of  experimi  it  rate  usef  ulm 

models  to  determine  discharge  ol   large  sluices,  etc 

Law  of   l.'i  ■  ■!■  lain  i    to   Mow  in   Pipe  of  (  irculai    < 

fQr  den  Durchflusswiderstand  In  Rohrleitungen  an  ttes), 

II.  Lang      Bautechnik,  vol.  l.  no.  18,  Apr   27,  1923,  p)  Discusses 

Lang's  formulas  and  his  most  recent  proofs  of  their  correctness. 

FLUE-GAS   \\  ILYSIB 
C02  Recorder.     Mechanical  Force  Ma       <  in  Indicate  CO2.      Power  Plant 

Eng  .  Mil.  27,  no.   10,  May  15,  1923,  p.  517,  .;  B|  Ion  of 

gns  samples  is  featured  in  nefl   instrument,  called    Ranarex  recorder,  winch 
docs  not  use  chen  licate  electrical  d 

CO2T1STS.  The  Practical  Utility  an. I  Limitations  of  COi  Tests.  Chasi  1  " 
Practical  Engr.,  vol  67,  no.  1885,  Apr.  12,  1923,  pp  199-200.  Diaov 
methods  of  But  .  viz.,  snap  tests,  t'  ats  of  samples 

n  over  .'Hi  extended  period,  and  continu 
.1.  Vpparatus.     Automatu   Flu    Gas  Analysis      Power  Engr.,  vol.  18,  no 
May    1923,   pp.    174-176,    6   figs.     Comparatn  eh    novel    forms   of   automatic 
of  various  constituents  in  « 
I  In     1  CO*  Tester.      Engineering,  \..l     Ii  \pr.  27, 

1923,  pp    620-521,  2  figs.     Describes  new  ami  very  simple  type  ol 
lor  testing  amount  of  ( '<  >2  in  flue  gases. 

Undi  1  1 mi-  (in.-.       \   Method  of  Determininj 

Oases  Due  to  Incomplete  Combustion,  0   1    B  Fuel 

in  Sci   and  Practice,  vol   2,  do    i.  Mas   1923,  pp    115-120,  4  figs.     Results  of 
Investigation  conducted  in  D  1  method  of  Hue-gas  analysis 

gives  quick,  reliable  ami.  within  I tl  of  ciror  of  foi I  1 

of   loss  ,.l    In  nt   due  to  unburncd  gases. 
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I     raylo     Roj     Soo.   Lond,       Philosophical    [Vans.,  voL 

msta- 
liiln  i  intents  in   » hioh   n  •  eted 

to    D 

FL1  u  Hi  i 

Explosions      Flyw!  md  rheirPn    eni I     H  Tolated.     Tech.  Eng. 

News,  vol    i    no   2,    \<       1923,  pp.  51  and  64.     [limiting  speeds  for  flywheels 

and   p  .  md  cfefi 

forging 

Dies.  Prolonging  the  Life  of  Forging  Dies,  Morgan  Parker.  Machy.  (N.Y.),  vo.l 
29,  ii"  9,  May  1923,  pp.  671-674,  3  Sge  Method  of  increasing  resistance  of 
eel  '     repi  ited     hoc]     and  resulting  fatigue  and  crystallization 

Practp  i       i 'I  Smithwork.     Metal   Industry   (Lond.),  vol.  22,  nos.  C,  7, 

8,  9,  10  and  11,  Feb  9,  16,  23,  Mar  2,  B  and  16,  1923,  pp  131-132  and  133,  155- 
157,  177-180,  203-200,  231-232  and  259-261,  69  figs.  Selection  and  testing 
of  materials;  forging  methods;  examination  oi  typical  class  of  smithwork: 
genera]  problems  of  drop  forging;  production  of  forcings  from  iron  and  steel 
scrap;  production  of  forgings  from  steel  ingot  ,  ei  pecially  in  respect  to  forgings 
made  under  hydraulic  forging  press;  manufacture  of  chain  cable. 

FOUNDRIES 
Cost  Accounting.     Material  Cost  Accounting  in  a  Foundry,  F.  C.  Everitt  and 
Johnson  Hey  wood.     Iron  Age,  vol.  Ill,  no.  17,  Apr.  26,  1023,  pp.  1165-1109, 
5  figs.     Outline  of  piocedure  and  blank  forms  suitable  for  small  and  large 
foundries. 

Non-ferrous  Foundry  Costing,  H.  Scheffield.  Metal  Industry  (Lond.), 
vol.  22,  no.  17,  Apr.  27,  1923,  pp.  419-421.  Suggestions  with  regaid  to  special 
needs    of    non-ferrous    industry. 

FUELS 

See  Bagasse;  Pulverized  Coal. 

FURNACES 

Linings.  Fireproof  Furnace  Linings  (Feuerung  und  feuerfestes  Futtermateiial), 
Tonindustrie-Zeitung,  vol.  47,  nos.  19  and  20,  Mar.  7  and  10,  1923,  pp.  143- 
145  and  152-154,  12  figs.  Properties  of  various  types  of  refraetories  and  their 
behavior  on  exposure  to  heat;  melting  points  of  coal  and  lignites;  proper  mor- 
tise for  slag  brick. 

FURNACES,  ANNEALING 

Fuel  Economy.  Fuel  Economy  in  Connection  with  Annealing  Furnaces,  Chas.  F. 
Wade.  Metal  Industry  (Lond.),  vol.  22,  no.  14,  Apr.  6,  1923,  pp.  332-333,  3 
figs.  Emphasizes  need  for  reduction  in  amount  of  fuel  consumed  in  furnace 
plant  and  shows  how  this  may  be  effected  by  adopting  improved  methods  of  ope- 
ration. 


GARAGES 
Ramp.     The  Ramp  Garage.     Am.  Architect  and  Architectural  Rev.,  vol.   123,  no. 
2418,  Apr.  25,  1923,  pp.  375-382,  19  figs.     Three  examples  of  different  types. 

GAS  ENGINES 
Large.  Large  Gas  Engines,  F.  Johnstone  Taylor.  Gas  and  Oil  Power,  vol.  18,  nos. 
211,  Apr.  5,  1923,  pp.  109-110  and  115-116  and  125-128,  11  figs.  Demonstrates 
value  of  large  gas  engines  in  reducing  power  production  costs,  and  gives  parti- 
culars of  most  recent  design  together  with  notes  on  suitable  producer  plants 
and  figures  relating  to  operating  costs. 

GAS  PRODUCERS 
British  Practice.  British  Steelworks  Gas-Produccr  Practice,  Fred  Clements. 
Iron  and  Steel  Inst.,  advance  paper,  no.  6,  for  meeting  May  1923,  15  pp.,  15  figs, 
on  supp.  plates.  Producer  test  data.  Arrangement  and  details  of  testing  ap- 
paratus; chemical  and  thermal  balance  sheets;  schedules  of  producer  practice; 
comparison  of  producer  arrangements;  general  notes  and  definitions.  See  also 
(abstract)  in  Engineering,  vol.  115,  no.  2993,  May  11,  1923,  pp.  597-599. 

GASES 

Entropy  Diagrams.  Entropy  Diagrams  for  Gases  (Le  Diagramme  d'Entropie  des 
gaz),  F.  D'Espine.  Chaleur  et  Industrie,  vol.  4,  no.  33,  Jan.  1923,  pp.  27-31, 
4  figs,  partly  on  supp.  plate.     Discusses  simplification  by  Stadola. 

Properties.  Certain  Noteworthy  Properties  of  Gases  (Ueber  einige  merkwurdige 
Eigenschaften  der  Gase),  Friedrich  Wachter.  Zeit.  fur  technische  Physik,  vol. 
4,  no.  2,  1923,  pp.  56-63.  In  an  earlier  publication,  author  referred  to  three 
properties  of  gaseous  substances  which  had  heretofore  been  little  or  not  at  all 
observed;  in  present  article  these  phenomena  are  experimentally  confirmed. 

GEAR  CUTTING 
Rack-Cutting  Machine.     Rack-cutting,  Franklin  D.  Jones.     Machy.  (NY.),  vol. 
29,  no.  9,  May  1923,  pp.  711-713,  5  figs.     General  practice  in  cutting  racks 
on  machines  designed  for  this  work. 

GEARS 

Marine-Turbine  Machining.     Machining  a  Marine  Turbine  Gear  Wheel. 

(Lond.),  vol.  21,  no.  547,  Mar.  22,  1923,  pp.  769-773,  10  figs.  Practice  of  Wm. 
Bcardmore  &  Co.,  Ltd.,  in  machining  large  second-reduction  or  main  gear 
wheel  for  marine  turbine. 

Pinions  For.  Calculation  of  Pinions  for  Gears  (Note  sur  le  calcul  des  pignoc  d'en 
grenages),  Georges  Prudon.  G6nie  Civil,  vol.  82,  no.  16,  Apr.  21,  1923,  pp. 
373-376,     5 

Testing.     Testing   Machine   Developed   to  Solve  Gear  Strength   Problem,   Wilfred 
Lewis.     Automotive  Industries,  vol.  -IS,  no.   Is.   \|,n     :;.   1923,  pp    974-978,"  7 
Di    i    i"  d  for  use  in  determining  increment  load  due  to  spei  'I ;  will  establ- 
ish rel i  hip  between     this   load   on  one  hand  and  tooth-form  errors 

"  ■  ■  ■      »  1 1  ies  of  material  on  other;  permits  study  of  endurance  and  effi- 

ciency.    Paper  read   before    Vm.  Gear  Mfrs.  Assn. 

Tooth  Pboftli         ["he!     perimental  Determination  of  Gear-tooth  Profiles 

E.   Menu  I  ,,1.   21,   no.   .317,   .Mar.   22,    1023,   pp.    778 

4  figs.     Descril"      m  v,    process  for  generation  of  tooth  sections. 


GRINDING 
lal  Grinding  and  !  ■  .  ,i  ;    v.    (   nrtii      Am.  Maeb., 

vol  May    3,   1923,  !■  pro- 

duci  ctora  influencing  internal  f 

GRINDING   M  ICBTNE8 

I,  May. 

Gear.     Ne«  I    irve.     Auto- 

motivi    l  18,  no.   IV  May  3,   1923,  i>i> 

in  be  used  for  pressure  angles  up  to 
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Heat-resisting.     Hea       '        ting  Glass       u     IS.  Turner.     Roy,  Soc.  Arts— Jl., 

Discusses  atti              I  I                |  ing  power  ol 
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glass,  and  forecasts  possible  d 


HA  RDM 

Biunli.l  Ni  Mni.li.  Variation  with  Load.  The  Variation  of  Brinell  Hardness 
Number  with  Testing  Load,  Hugh  O'Neill.  Iron  and  Steel  Inst.,  advance  paper, 
no.  19,  for  meeting  May  1923,  28  pp.  10  figs,  Brinell  number  at  low  and  ordi- 
nary loads;  maximum  Brinell  number;  test!  on  soft  metals;  te^ts  on  viscous  ma- 
terials; effect  of  cold  work;  theoretical  considerations.  Brinell  and  scleroscope 
hardness.      Bibliography. 

Study.  A  Contribution  to  the  Study  of  Hardness.  C.  A.  Edwards  and  Charles  R. 
Austin.  Iron  and  Steel  Inst.,  advance  paper,  no.  9,  for  meeting  May  1923. 
18  pp.,  7  figs.  Determination  of  relationship  existing  between  heights  of  fall 
and  heights  of  rebound,  heights  of  fall  and  volumes  of  indents  produced,  Brinell 
hardness  numbers  and  rebounds  obtained  from  falls  that  gave  certain  constant 
volume  of  indent;  Brinell  hardness  numbers  and  rebounds  obtained  from 
constant  height  of    fall. 

BEAT  TRANSMISSION 

Dependence  on  Velocity.  The  Dependence  of  Heat  Transmission  on  Velocity 
(Die  Abhangigkeit  des  Warmeuberganges  von  der  Geschwindigkeit),  Wilhelm 
Nusselt.  Stahl  u.  Eisen,  vol.  43.  no.  14.  Apr.  .",.  1923,  pp.  458-462.  3  figs. 
Development  of  underlying  principle;  rapid  mathematical  solution;  numerical 
examples;  possibilities  of  different  measurement  of  heating  surfaces. 

HEATING 

Testing  Methods.  Research  Work  on  Practical  Scientific  Testing  Methods  in 
Heating  (Relatives  Forschcn  oder  wissenschaftlich-praktische  Vcrsuchsverfah- 
ren  in  der  Heizungsteehniki,  K.  Brabbee.  GesundheitsTngenieur,  vol.  46,  no. 
16,  Apr.  21,  1923,  pp.  157-162,  15  figs.  Methods  of  "absolute"  measurement 
of  efficiency  of  furnaces,  heating  and  cooking  apparatus,  heat  transmission, 
central  heating  boilers,  calorific  value  of  fuel,  heat  transmission  of  building 
materials,    etc. 

HEATING  AND  VENTILATION 

Hospital.  Heating  and  Ventilating  Plant  of  a  Kansas  City  Hospital.  Walter  E.  Gill- 
ham.  Am.  Soc.  Heating  and  Vent.  Engrs.  —  JL,  vol.  29,  no.  3,  Apr.  1923,  pp. 
289-294,  5  figs.  Oil-fired  supply  steam  for  power  and  heating;  exhaust  venti- 
lating fans  in  attic  form  main  system  for  maintaining  comfortable  air  con- 
ditions. 

HEATING.   HOT-AIR 

Register  Temperatures.  Register  Temperatures  in  Warm-Air  Heating.  V.  S.  Day. 
Am.  Soc.  Heating  and  Vent.  Engrs. —  Jl.,  vol.  29,  no.  4,  May  1923.  pp.  367- 
369,  1  fig.  Conditions  to  be  met  in  designing  gravity-furnace  installation  to 
operate  at  maximum  air  temperatures  of  140  deg.  at  registers. 

HEATING.  STEAM 
District.     District  Heating  Progress  in  Boston,  D.  S.  Boyden.     Am.  Soc.  Heating 
and  Vent.  Engrs.  —  JL,  vol.  29,  no.  4,  May  1923.  pp.  355-365.  5  figs.     OutUne 
of  equipment  and  rates  with  discussion  of  advantages  and  economics  of  pro- 
duction and  distribution  of  steam  service. 

HOISTS 

Electric.     Calculation  of  Motor  Performance  in  Electric  Hoists  iBerechnung  der 

Motorleistung  fiir  elektrisch  betriebene  Hebezeuge)  M.  Otto.     Praktische  Mas- 

ehinen-Konstrukteur,  vol.  56,  nos.  7-8  and  11-12.  Feb.  23  and  Mar.  23.  1923, 

pp.  72-73  and  103-105.     Examples  for  traveling  cranes,  slewing  cranes,  etc. 

HYDRAULIC  TURBINES 

Action  of  Water  in.  Action  and  Effect  of  Water  in  Turbines  and  Centrifugal  Pumps 
(Die  Art  der  Bewegung  und  Wirkung  des  Wassers  in  Turbinen  and  Krciselpum- 
pen),  Danckwerts.  Zentralblatt  der  Bauverwaltung,  vol.  43.  nos.  25-2t'\  Mar. 
28,  1923,  pp.  150-152,  11  figs.  Discusses  known  formulas  based  on  water-fila- 
ment theory;  comparative  table  giving  data  on  axial,  normal,  low-speed,  and 
high-speed      turbines. 

High-Speed  Suction.  Largest  Low-Head  Turbines  Installed  in  Siphon  Settings. 
Power,  vol.  57,  no.  21,  May  22,  1923,  pp  784-788,  7  figs  Four  turbines  of  high- 
Speed  suction  type  installed  in  siphon  settings  and  equipped  with  hydraucone 
regainers.  drive  double  generators.  Installation  at  power  house  in  Green  Island, 
N.Y. 

Testing  Stations.  Testing  Station  of  Escher  Wyss  A  Co  .  Zurich  -Station  d'essai 
de   1  seher   Wyss    A;   Cie,   Zurich)    It.    Dubs.      Bui.   Technique  dc  la 

Suisse  Romande,  vol.  49.  nos.  7  and  8,  Mar.  31  and  Apr  14,  1923.  pp.  77-S3 
and  S9-91.  10  figs  Details  of  station  at  Revensburg,  Germany,  for  testing 
turbine.-,  of  low  head,  and  oi  -tat  ion  at  Kapfnaeh,  Switzerland,  for  turbines 
of  high  head,  including  their  equipment. 

HYDRO-ELECTRIC  DEVELOPMENTS 

Hetcii    IlFTrHY,    San    FRANCISCO       Hetch     Hetchy     Water    Power    Development. 

\    w    Coplej       PowerPla  i    27,  no    10,  May  15.  1    i  .7.13. 

11  figs.     Details  of  project  which  will  supplj   San  Francisco  with  40d.tHHi.000 

Bal  250,000  hp       W    »er  wheels:  generation  units; 

[former   installation;   tr:  inea 

ll\  DRI  'Mltl  EUC  l'l  ANTS 
rgesj     Automatic   Hycbn  Station.     Power,  vol.  57.  no.   21. 

D  plant  ol  \  E.  Power  C  3     rsburg, 

parity  of  5000  kw  unit 

Frani  B  i  nergyofthe  Ups,  the  Central  Plateau  and  the  Pyrenees  (Etude 

sur  i  i Plateau  Central etdea 

mi  moyen  d'un  reseau  d'interconnection  a  tree  haute  tension,  et  de 
)uval  and  Ch.  Lavam  l  >       Ri 
1'Electrii  12,  Mar.  24.  1923,  pp    179-487,  8  figs, 

rgy  in  Franoe  bj  a  high-tension  system;  Iinktng-up 
i.tral    Plateau    and    Pyri 
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ICE  MANUFACTURE 
Water  Treatment.     Lime  is  linsis  of  Water  Treatment  for  lee  Making.     Power 
Plant  Eng.,  vol.  27.  no.  10,  May  15,  1923,  pp.  535-537.     Includes  table  showing 
effect  on  ice  of  various  minerals  contained  in  water  and  how  they  are  eliminated. 

ICE  PLANTS 

Brine  Tanks  Some  Notes  on  Freezing  Tank  Design,  H.  I.  Lewis.  Refrig.  Eng., 
vol.  9,  no.  10,  Apr.  1923,  pp.  301-306,  8  figs.  Heat  transfer  in  brine  tank  is  said 
to  be  very  much  dependent  upon  hydraulics  thereof;  by  proper  attention  io  fun- 
damentals of  fluid  flow,  heat-transferring  capacity  of  apparatus  within  tank 
can  be  greatly  increased. 

Raw-Water.  Kosmos  Ice  Plant  is  Electrically  Operated.  Power  Plant  Eng., 
vol.  27,  no.  9,  May  1,  1923,  pp.  455-460,  10  figs.  Raw-water  ice  plant  in  Chica- 
go installs  water-softening  system  to  reduce  core-pumping  costs. 

IGNITION 

Electric  Systems.  Electrical  Ignition  Systems,  .\.  P.  Young.  Beama,  vol.  12, 
nos.  59  and  60,  Mar.  and  Apr.  1923,  pp.  148-157  and  2.(5-244,  37  figs.  Mar.: 
Describes  hot-wire,  break-spark,  trembler  coil,  and  jump-spark  ignition.  Apr.: 
Relation  to  high-tension  magneto.     British  magneto  industry.     Bibliography. 

IMPACT  TESTING 

Izod  Test.  The  Izod  Impact  Test.  J  H.  Andrew  and  Robert  Hav.  West  of  Scot- 
land Iron  and  Steel  Inst.  —  Jl.,  vol.  30,  part  4,  Jan.  session  1922-23,  pp.  48-51 
and  (discussion)  51-53,  1 1  figs,  on  supp.  plate.  Results  of  experiments  on 
carbon    steels    low    in    manganese. 

Metals.  Some  Experiments  on  Impacts,  Junzo  Okubo.  Tohoku  Imperial  Univer- 
sity—  Sci.  Reports,  vol.  11.  no. 6,  Dec  1922,  pp.  455-461,  4  figs.  Results  of 
author's  observations  on  impact  phenomena  and  conclusions  regarding  mecha- 
nical properties  of  metals  based  on  experimental  data. 

INDICATORS 
Hydraulic   Pressure.     Hydraulic   Pressure   Indicator,   John   N.   Sioussa.     Machy. 
(N.Y.),  vol.  29,  no.  9,  May  1923,  pp.  708,  1  tig.      Device  for  determining  pressu- 
res of  more  than  100,000  lb.  per  sq.  in. 

INDUSTRIAL  MANAGEMENT 

Engineering  Department.  The  Successful  Operation  of  an  Engineering  Depart- 
ment. W.  E.  Irish.  Indus.  Management  (N.Y.),  vol.  65,  no.  5,  May  1923, 
pp.  292-299.     The  engineer's  pay. 

Paper  Industry.  Management  Engineering  in  the  Paper  Industry,  R,  B.  Wolf. 
Mech.  Engr.,  vol  45,  no.  5,  Slay  1923,  pp.  295-296.  Measurement  of  per- 
formance a  factor  in  good  management;  points  out  that  industry  should  be  or- 
ganized to  encourage  rather  than  repress  individual  development. 

Planning  DEPARTMENT,  The  Planing  Department.  J.  Knowles.  Indus.  Management 
(bond  I.  vol.  9.  nos.  7  and  9,  Apr.  Sand  19.  1923,  pp.  199-201  and  228-230,  7  figs. 
Practical  advice  on  organization  of  this  department,  and  examples  of  works 
records  m  common  use. 

Progress.  The  Management  Movement.  Richard  H.  Lansburgh.  Taylor  Soc. — 
Bui.,  vol.  8,  no.  2,  Apr.  1923,  pp.  46-52.  The  work  of  Frederick  W.  Taylor 
and  growth  of  management  movement;  effect  of  war  in  changing  operating 
methods  in  American  industry;  interest  of  public  is  considered  best  criterion 
for  continued  growth  of  management  movement. 

Taylor  System.  Notes  on  the  Taylor  System  (Remarques  sur  les  mcthodes  dp 
Taylor),  H.  Fillet  Arts  el  Metiers,  vol.  75,  no.  27,  Dec.  1922,  pp.  361-366,  3  figs. 

Time  Study.     See  Time  Study. 

INDUSTRIAL  RELATIONS 
Improvement  in.     Is  There  Enough  Leadership  in  Management  To-day?  A.  B.  Far- 
quhar.     Factory,  vol   311.  no   .",.  May  192.;.  pp.  535-537      In  author's  opinion, 
change  that    has  come  in   status  of  employer  and  employed   is  not.  to  be  de- 
plored; point  way  toward  even  better  relations  in  future. 

INLAND  WATERWAYS 
Interrelationship  to  Highways.     The  Interrelationship  of  Highways  and  Water- 
ways. I     W    Fcnn.      World  Forts,  vol.  11,  no.  6,  Apr    1923,  pp.  31-38.      Descri- 
bes plan  with  reference  to  New   Vork  State  Barge  Canal  in  combination  with 
motor    trucks. 

INTERNAL-COMBUSTION  ENGINES 

Two-Stroki,  Development  of.  Development  of  the  Two-Stroke  Engine  (Zur 
Weiterentwicklung  des  Zweitaktmotores),  Curt  Hanfland.  Motor  u.  Auto, 
vol.  20,  no.  6,  Mar  25.  1923,  pp.  12-J4,  3  tigs.  Discusses  tuo-channel  and 
three- channel  systems  of  construction ;  2-stroke  engines  with  rotary  compressors; 
comparison  with  4-stroke  engine. 

See  also  Airplane  Engines,     lulomobUi     Engines;  Diesel  Engines;  Gas  En- 
gines. 

IKON 
Chbomizino.     Chromizing,  F.  ( '    Kellej      Am.  Electrochem.     Soc,    advance  paper, 
19,  for  meeting  May  7,  1923,  pp   233-250,  s  tigs.     Summarj  ol  worl   done 
on  diffusion  of  metals  in  solid  -tat...  process  of  chromizing  and  its  effects  upon 
physical  and  chemical  properties  of  iron;  practical  application  ol   process 
Grain  Growth     Some   Experiments  on  Grain  Growth  in   Iron  and  Steel,   1     1 
Benson  and  1     C   Thompson,     Iron  and  Steel  Inst.,  advance  paper,  no.  4,  for 
meeting  May  1923,  19  pp    11  figs      Investigation  of  crystal  growth  durini 

Dealing  in  ferrous  materials;  »ork  is  confined  t,,  temperaturi     in  1   ding 

nd  d,aU  with  influence  0  I3  -,,  far  as  carbon  and 

manganese     are     concei  Dt  d 
Obat,  Graphjti  Gray  Iron,  J    u     Bolton      Foundry,  vol. 

51.  no    10,  Ma}   16,  1923,  pp    106-407,  12  figs      Points  out  thai   >ize  ol  Ba 
infill 

'"■'  'i  .  QtBj  P,  in,  ipl, 

Paper  read   before    im     1 di  s  mi  n'i    \ 

IRON    VLLOY8 
lit'  mo-Cm  mi'  u   F.i  11 1  [rml  with 

Chromium,  Iron  \\  itl  ,.|  Iron  \\  it  b  Vlun 

troi  I  1  rhalten  di 

1    and  1 
Zeil  1    . 

PP 

lloys, 
Kotai  >  Honda  and  1  I 

""    :  ,mi,l 

■titution;    microscopic    investigation, 
353 


Iron-Nickel.  The  Constitution  of  the  Alloys  of  Iron  and  Nickel,  D.  Hanson  and  J.  P. 
Freeman,  .Jr.  Iron  and  Steel  Inst  .  advance  paper,  no.  11,  for  meeting  May 
1923,  14  pp.,  6  figs.  Research  undertaken  at  Nat.  Physical  Laboratory.  De- 
termination of  constitution  of  alloys  up  to  their  melting  points. 

IRON  AND  STEEL 

Corrosion.  Corrosion  of  Rust  proofed  Iron  and  Steel.  W.  P.  Wood.  Chem.  and 
Met.  Eng.,  vol.  28,  no.  17.  Apr.  30,  1923.  pp.  769-772,  1  fig.  Galvanizing  said 
to  be  best  method  of  protecting  against  rusting  when  immersed  in  fresh  water 
saturated  with  oxygen;  uncoated  iron  and  low-carbon  steel  corrode  at  about 
equal   rates   under   those    conditions. 

Production  and  Consumption.  Iron  Ore,  Pig  Iron  and  Steel  in  1921,  Ernest 
F.  Burchard  and  Hubert  W.  Davis.  U.  S.  Geological  Survey,  no.  1;  30,  Apr. 
23,  1923,  pp.  565-597,  1  tigs.  Quantities  of  iron  ore  mined  and  snipped;  total 
output,  principal  mines,  and  prices  per  ton  of  iron  ore;  iron  ore  mining  develop- 
ments; foreign  trade  in  iron  ore;  production  of  iron  ore  by  countries:  production. 
shipments,  and  prices  of  pig  iron;  blast  furnaces  for  pig  iron;  imports  and  exports 
of  ferro-alloys;  production  and  foreign  trade  in  steel. 

IRON  CASTINGS 

Automotive.  Studies  Automotive  Castings,  II.  B.  Swan.  Foundry,  vol.  51.  no. 
10,  May  15,  1923,  pp.  414-418,  4  tables.  Data  collected  and  compiled  shows 
variations  in  constituents  of  metal  used  by  different  manufacturers;  total 
carbon  content  governed  by  height  of  bed;  steel  additions  do  not  lower  it. 
Paper  presented  before  Am.  Foundrymen's   Assn. 

Feeding  Heads.  Facts  About  Sound  Castings,  Feeding  Heads,  Runners  and  Venting, 
E.  V.  Ronceray.  Foundry  Trade  Jl.,  vol.  27,  no.  347,  Apr.  12,  1923,  pp.  289- 
294,  12  figs.  Results  of  author's  experience  in  past  year.  Leonard's  ex- 
periments; O.  Smalley's  researches.  See  also  (discussion),  no.  349,  Apr.  26, 
1923,    pp.    336-340,    3    figs. 

Foundry  Methods.  Castings  Given  Pressure  Test,  H.  10.  Diller.  Foundrv,  vol. 
51,  no,  9,  May  1,  1923,  pp.  354-362,  19  figs.  Complicated  work  made  airtight, 
by  skillful  method  of  gating  and  judicious  use  of  risers.  Describes  procedure 
of  foundry  making  light  and  medium  gray-iron  and  semi-steel  castings  of 
every  description. 

Gray-Iron.  Compares  Practice  in  Gray  Iron,  H.  B.  Swan.  Iron  Trade  Rev.,  vol. 
72,  no.  20,  May  17,  1923,  pp.  1446-1458.  Data  on  automotive  castings  com- 
piled from  questionnaires  returned  by  16  plants;  for  engine  cylinders  scrap 
steel  of  fairly  good  section,  such  as  rails,  produces  best  results.  (Abstract.) 
Paper   read    before   Am.    Foundrymen's    Assn. 

Manufacturing  Gray  Iron  Castings  at.  the  Plant  of  the  Best.  Steel  Casting 
Company,  C.  A.  Handschin.  West.  Machy.  World,  vol.  14.  no.  4,  Apr.  1923, 
pp.  123-125,  9  figs.  Description  of  methods  and  equipment  used  in  different 
departments. 

IRON,  PIG 

Constituent  Elements.  How  the  Constituent  Elements  of  Fig  Iron  are  Determined. 
Raw  Material,  vol.  5,  110.  11,  Dec.  1922,  pp.  420-123  and  vol.  6,  no.  1,  .Ian.  F.I23. 
pp.  15-16.  Methods  of  chemists  of  I'.S  Steel  Corp.  for  sampling  and  analysis 
of  pig  iron.       Dec.   Determination  of  silicon  and  sulphur.     Jan.   Phosphorus. 

INSULATORS,  ELECTRIC 
Design   and   Manufacture.     The   Design  and    Manufacture  of  Insulators.   K.    A. 
Haw  ley.     Tech.  Eng.  News,  vol.   .  ..  no    2.  May  1923,  pp.  49,  70,  72  and  71, 
3  figs.      Discusses  insulators  for  transmission  lines. 

INVAR 
Properties  and  Uses.     Invar  and  Elinvar  (L'Invar  and  1'Elinvar),  Ch.-Ed.  Guillau- 

me.      Nature,    no.    2559,   Apr.    21,    1923,    pp.   250-254,   4  figs.    New  re8eari 
on  properties  and  uses. 


JIGS 
BUSHINGS  FOR.      Standard  Jig  Bushings.      Am.  Mach  .  vol.  58,  no.  17,  Apr.  26,  1923, 
pp.  625-626,  5  figs.     System   known  as   Bripey  standard  comprises  both  liner 
and  wearing  bushings;  coking  method  requires  use  of  neither  screws  nor  pins. 
Data  as  to  range  of  sizes  together  with  all  dimensions. 


LABOUR 

w  vois  isn  llm  us      Wages  and  Hours  of  Labour.     Monthly  Labour  Rev.,  vol.  16, 
no.  2,  Feb.  1923, pp.  132-165,     Wage  raics  on  American  and  foreign  cargo  sti 

ships.    1922,      International    comparison    of    real    wages        Wages    and    houi 

labour  in  Australia;  Belgian  coal  mines;  Canada;  Hamburg.  Germany;  British 
railway  service.  Leave  with  pay  in  British  industries,  Wages  ol  European 
workers  in  S.  Africa. 

LAT11KS 

Countershafts      lathe  Countershafts,   Hubert    Bentley,     Mech,   World,   vol,   78, 

no.  1892,  Apr.  6.  1923,  pp   210-211.  6  lie--      Considers  vai -  pu  li 

incuts  applicable  to  one-  and  two-speed  countershafts  and  reversing  counter- 
shafts, together  with  mechanism  foi  appropriately  shifting  belt  from  fasl  t,, 
loose  pulley,  and  \  ice  \  its-, 

LIGHTNING    \ki;i  SI  ERS 
\i  >i  i\  \i  i  1       1922  Developments  in   Vutovalve  Lightning  Arresters,   \    I     Itherton. 

\m    in-t     it,     1  ngrs  -   .11  .  0,1     12,  no  -  tigs. 
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i        motive  Boili  r  Water '  a,  C.  A   Beli  y     Bouthi  ro 

Ry.  I  il.  17,  do   2,  Mar    18  14,  17- 

i 
■    ■..  ■ 

siphon  which  ran  be  applied  to  firoboj  ol  any  locoi  wbii  li 

ii   »iil  perform. 

LOCOMm  [VES 

Crossmi     i  .  ■  i  r  Hea       I  Ry.  Mecl 

vol   '.17.  di  li        1923,  pp   26S  I     ■       l 

It. I!,  adopt 

Design.     Aa  to  the  I tive,  Whal  Next?  G     M    Be    ord       !l    Pa      Rj    Club 

qo    12,  Mar    1923,  pp.  7.9.  11,  13,  15,  17,  19-32  and  (discussion) 
32-35,  6  hgs      Notes  on  locomotive  co-ordini  oblems  ol  <'■• 

denlinK  wiili  superheaters,   Feedwater  heaters,   mi  improved 

valvi  water  purification,  .steam  separators,  lubrication,  boosters,  ash- 

pans,  {rates,  etc.;  threatening  limit  to  locomotive  progress, 

Improvement  Possibilities,  Possibilities  of  Increased  Efficiency  in  Railway  Loco- 
motives, T.  Grime.  North-Fast  ('nasi  [nstn.  Engrs.  and  Shipbuilders, 
advanci  paper  for  meeting  Apr.  JO,  1923,  21  pp.,  5  (it's  Thermal  efficiency  of 
steam  locomotive;  developments  which  may  be  expected  in  construction  of  con- 
densing steam  locomotives,  electrification  of  railways,  and  <h\  eloprncnt  of 
internal-combustion  engine.  Appendix  presents  records  of  results  attained  in 
actual  practice  on  various  railways. 

Steam  Production  and  Use.  Economic  Production  and  Use  of  Steam  on  Locomo- 
tives. Int.  Ry.  Congress  Assn.  —  Bui.,  vol.  5,  no.  4,  Apr.  1923,  pp.  292-328, 
3  figs.  Discussion  on  superheating  of  steam,  compounding,  heating  feedwater, 
and  special  devices,  including  water-tube  boilers,  etc.  Also  includes  following 
articles:  Development  of  Steam  Locomotive  in  North  America,  by  G.  L, 
Bourne;  Apparatus  for  Bringing  Coal  Forward  on  Locomotive  Tenders,  llalla- 
Ilaken  System,  by  Paul  Roller;  Note  on  Hot  Water  Washing  Out  Plant  at 
Locomotive  Shed  at  St.  Lorenzo,  Rome,  by  R.  Cassinis. 

Trucks,  Axles,  and  Springs.  Bogies  (Trucks),  Axles  and  Springs  of  Locomotives. 
Int.  Ry  Congress  Assn.  Bui.,  vol.  5,  no.  4,  Apr.  1923,  pp.  329-343.  Discus- 
sion on  best  arrangement  of  bogies,  axles  and  springs  of  locomotives,  especially 
of  locomotives  for  high  speeds,  with  long  wheelbases.  so  as  to  facilitate  running 
round  curves  and  to  insure  proper  stability  of  engines. 

Valve  Gears.  Graphical  Kinematics  in  the  Construction  of  Stephenson  Links 
for  Locomotives  with  Poppet  Valve  Gear  (Zeichnende  Kinematik  im  Bau  von 
Kulissensteuerungen  fur  Lokomotiven  mil  Ventilsteuerung),  Rudolf  Langner. 
Glasers  Annaleii,  vol.  92,  no.  7,  Apr.  1,  1923,  pp.  101-105,  7  figs.  Method  of 
determining,  from  initial  speed  of  driving-crank  and  fly-crank  pin,  speed  and 
acceleration  of  point  connected  with  valve-gear  shaft. 

The  Walsehaert  Gear  Adapted  to  Inside  Cvlinder  Locomotives.  Engin- 
eering, vol.  115,  no.  2993,  May  11,  1923,  pp.  596-597,  3  figs.  Recent  adaptation 
of  gear  to  inside-cylinder  engine. 

LUBRICATING  OILS 

Manufacture  and  Application.  Lubricants,  Their  Manufacture,  Testing  and 
Application  (Schmiermittel,  ihre  Herstcllung,  Priifung  und  Verwendung),  Georg 
Wolff.  Praktische  Maschinen-Konstrukteur,  vol.  56,  nos.  9-10,  Mar.  9,  1923, 
pp.  87-89.  Discusses  various  types  of  lubricating  oils,  their  properties,  visco- 
sity,  flash-point,  etc.,  and  their  behavior  in  lubrication. 

Tests.  Testing  the  Quality  of  Lubricating  Oils,  Winslow  H.  Herschel.  Engrs.'  Soc. 
West.  Pa.  —  Proa,  vol.  38,  no.  10,  Jan.  1923,  pp.  503-518  and  (discussion) 
519-541,  1  fig.  Of  tests  in  general  use,  gravity  is  necessary  to  determine  abso- 
lute viscosity;  fire  and  flashpoints  are  inadequate  substitutes  for  evaporation 
test  or  fractional  distillation;  and  pour  point  and  viscosity  determine  suitability 
but   not   quality.     Bibliography. 

Viscosity.  Viscosity  of  Lubricating  Oils  at  High  Pressures.  Mech.  Engr.,  vol.  45, 
no.  5,  May  1923,  p.  315.  Progress  report  of  special  research  committee  on 
lubrication. 


M 


MAGNESIUM  ALLOYS 
Electron    Metal.     Electron    Metal    (Le   metal   electron).    H.    Kalpers.     Fonderie 
Moderne,  vol.  17,  Mar.  1923,  pp.  74-76,  1  fig.     Contains  80  per  cent  magnesium, 
plus  zinc,  etc.;  foundry  sand  and  its  preparation. 

MALLEABLE  CASTINGS 
Failures.  Some  Failures  in  Malleable  Castings,  F.  H.  Herren.  Foundry'  Trade  Jl., 
vol.  27,  no.  347,  Apr.  12,  1923,  pp.  295-297  and  (discussion)  297-29S.  Time 
losses  in  experimenting  in  author's  firm;  possible  variations;  metallurgical  fail- 
ures; skin  defects;  draws;  fragile  castings;  hard  spots  from  grinding;  failures 
from  cans;  effect  of  silicon;  etc. 

MALLEABLE  IRON 

Melting.  Melting  Small  Lots  of  Malleable  Iron,  S.  J.  Felton.  Iron  Trade  Rev., 
vol.  72,  no.  18,  May  3.  1923,  pp.  1302-1303.  Discussion  based  on  use  of  500- 
and  1000-lb.,  horizontal,  barrel-type,  non-crucible,  tilting  furnaces  using  oil 
as    fuel.     (Abstract.)     Paper    read    before    Am.    Foundrymen's    Assn. 

Production.  Notes  on  Malleable  Iron  Production,  W.  H.  Poole.  Foundry  Trade 
Jl.,  vol.  27,  nos.  348  and  349,  Apr.  19  and  26,  1923,  pp.  309-311  and  329-331, 
13  figs.  Deals  essentially  with  Reaumur-type  malleable  iron,  generally  known 
as   white-heart   malleable. 

MANOMETERS 

Liquid.  New  Liquid  Manometers  and  Their  Application  to  Heating  and  Ventilation 
(Neue  FlQssigkcits  manometer  und  dcren  Anwendung  in  der  Hcizungsund  l.uf- 
tungstechpik),  E.  Nickel.  Feuerungstechnik,  vol.  11,  no.  12,  Mar.  15,  1923, 
pp.  137-140,  7  figs.  Describes  improvements  in  that  type  of  manometer 
which,  through  inclined  position  of  measuring  tube,  gives  magnification  of  rela- 
tively low  pressures. 

MATERIALS 

Strength-Weight  Factors.  Material  Selection  Should  Be  Based  on  Strength- 
Weight  Factors,  Horace  C.  Knerr.  Automotive  Industries,  vol.  48,  no.  16, 
Apr.  19,  1923,  pp.  868-872.  Use  of  strength-weight  factors  in  comparing 
materials;  presents  tables  of  strength-weight  factors  of  metals;  wood;  rope,  ca- 
ble, thread,  etc.;  fabric,  paper,  etc . ;  and  miscellaneous  materials. 

MEASUREMENTS 
Length.     Industrial  Length  Measures  (La  foi  des  longueurs  industrielles),  F.  Bayle. 

Technique  Moderne,  vol.  15,  nos.  5,  6  and  7,  Mar.  1,  15  and  Apr.  1,  1923,  pp. 
129-124,  165-169  and  209-211,  7  figs.  Necessity  for  standardization;  prin- 
ciples of  standardization;  units  of  length;  national  and  international  law  for 
longth  measure;  advantages  of  a  universal  length  measure. 


MEAS1  RING  INS!  IM  Ml 
Plasth-   Mmiimms      \,  v.    Device  for   Measuring  '  ami   Plasticity  of 

Material-        I:       i     Produi  '  p    -17,    1    fig. 

gypsum  that  pi  actory  and  I  as  more  p 

practical  ti  or  "flow  table". 

METAL  DRAWING 

Powei  Req  i  red  for  Drawing  Metal  [Kraftbedari  zum  Ziehen), 
Hi  rmani   J&g<  r._  Wcrl  \pr    I,  1923,  pp    I 

■  iron  and  steel  rods  by  drawing  through  a  die; 
deformation  of  metal  in  process  of  drawing;  calculation  of  strains  and  stresses; 
drawing-power     lormulas. 

METALS 

Caloriztng.  Minimizing  Heat  Oxidation  of  Metals.  Power  Engr.,  vol  18.  no  204, 
Mar.  1923,  pp  95-96,  3  figs  Points  out  that  very  definite  economies  in  re- 
plao  I  tal  parts  subjected  to  heat  are  possible  by  their  trea" 

colorizing  process. 

Chystallizai h.\  a  Note  on  the  Systems  in  Which  Metals  Crystallise,  John  L. 
Haughton  and  G.  Winifred  Ford.  Faraday  Soc.  —  Trans.,  vol.  18,  part  1, 
no.  52,  Oct.  1922,  pp.  112-118,  2  figs.  It  is  shown  that  in  most  ca.scs  system 
in  which  metal  crystallizes  is  dependent  on  its  position  in  periodic  table;  in  nearly 
every  case,  alloys  which  form  homogeneous  series  of  solid  solutions  right  across 
diagram    crystallize   in   same  system. 

Deformation.      Permanent  Deformation  of  Metals  'Sur  les  deformations  permanentes 
>.   A.    11.    Leblond.     Revue   de   Metallurgie,   vol.   20,   no.   4,   Apr. 
1923,  pp.  250-256,  10  figs      Results  of  experiments  with  various  metals  strained 
beyond    their    elastic    limit. 

Fatigue.  An  Investigation  of  the  Fatigue  of  Metals,  Series  of  1922,  H.  F.  Moore 
andT.  M.  Jasper.  University  of  HI.  Bull.,  vol.  20,  no.  37,  May  14,  1923,  97 
pp.,  45  figs.  Investigation  by  Eng.  Experiment  Station  of  University.  En- 
durance limit  for  wrought  ferrous  metals  under  reversed  stress;  miscellaneous 
tests  and  results;  resistance  to  repeated  stress  other  than  rever  nisol- 

ved  problems;  testing  machine  for  b  tab  under  reversed  bending. 

Mechanically  Stressed,  Behavior  of  The  Behavior  of  Mechanically-Stressed 
Metals  (Das  Verhalten  meehanische  beanspruchter  Metalle),  E.  Honegger. 
Eisenbau.  vol.  13,  nos.  3.  4  and  .">,  Mar.  17,  Apr.  21  and  May  16,  1922.  pp.  47-51, 
77-89  and  95-100,  22  figs.  Life  of  various  elements  of  machines  and  struc- 
tures; static  problems;  experimental  investigation  of  deformations  and  dis- 
tribution  of   stress;    fracture;   X-ray   examination.     Bibliography. 

Temperature  Effect  on  Strength.  The  Influence  of  Temperature  on  the  Strength 
of  Material  Mar.  Engr.  and  Naval  Architect,  vol.  46,  no.  547,  Apr.  1923,  pp. 
125-120  and  137,  1  fig.  Deterioration  of  metal  and  reduction  of  strength,  due  to 
continuous  application  of  high  temperatures,  in  internal-combustion  turbine; 
increase  of  working  temperatures  of  modern  prime  mover. 

MILLING  MACHINES 
Automatic.     Cincinnati  48-Inch  Worm-Driven  Automatic  Milling  Machine.     Am. 

Mach.,  vol.  58,  no.  18,  May  3,  1923,  pp.  645-648.  9  figs.     Worm  drive  on  spindle 

is  feature;  made  in  duplex,  widened  duplex  and  plain  models;  single-pulley 

drive  and  intermittent   feed;   examples   of   work  done. 
Plate-Scarfing.     Double-headed  Milling  Machine  for  Scarfing  Plates.     Engineer, 

vol.  135,  no.  3512,  Apr.  20,  1923,  p.  418,  3  figs      Machine  for  performing  scarfing 

of  plates  used  in  manufacture  of  steel  pipe  lines. 

MOTOR  BUSES 
Clydesdale.     Clydesdale  Designs  Special  Bus.     Motor  Transport  (N.Y.),  vol.  28' 

no.  7,  May  1.  1923,  pp.  172-174,  7  figs.     Chassis  can  be  adapted  for  any  body; 

4-wheel  brakes;  capacity  12  to  25  passengers;  6-cylinder  70-b.hp.  at  2200  r.p.m. 

engine. 
Lancia.     The  Lancia  Coach.     Motor  Transport,  vol.  36,  no.  945,  Apr.  9,  1923.  pp. 

445-447,  11  figs.     Details  of  20-seater  vehicle  designed  to  provide  travelling 

comfort    of  high-class  light  car;  35-hp.  four-cylinder  monobloc  type  engine. 

MOTOR-TRUCK  TRANSPORTATION 

Railway  Terminals.  English  Cartage-Practice  a  Standard  for  Our  Railway-Ter- 
minal Trucking,  F.  C.  Horner.  Soc.  Automotive  Engrs.  —  JL,  vol.  12,  no.  5, 
May  1923.  pp.  437-115.  6  figs.  Discusses  English  system  under  two  main 
divisions  of  delivery  and  collection;  outlines  field  for  motor  truck  in  railway- 
terminal  service;  merits  and  demerits  of  unit  containers;  English  "flats,"  or 
demountable  bodies. 

MOTOR  TRUCKS 

Development.  What  Is  Right  with  the  Motor  Truck  Industry,  Stephen  G.  Thomp- 
son. Soc.  Automotive  Engrs. — Jl.,  vol.  12,  no.  .5,  May  1923.  pp.  446-44S. 
Author  presents  statistical  data  showing  that  there  is  nothing  fundamentally 
wrong  with  motor-truck  industry. 

Operating  Costs.  Truck  Operating  Costs,  Ben  H.  Petty.  Purdue  University  Eng. 
Experiment  Station  —  Bui.  no-  10,  vol.  7,  no.  1.  Feb.  L923,  44  pp.,  13  figs. 
Development  of  motor-truck  transportation;  motor  truck  vs.  railroad;  failures; 
items  considered  in  cost  system;  relative  importance  of  cost  items;  analysis  of 
factors  governing  motor-truck  opcrati  terns  for  recording  operating 

cost    data — National    standard    truck-cost    system.     Bibliography. 

Steam.  Steaming  Up  1  in  4}4.  Motor  Transport,  vol  36.  no.  947.  Apr.  23,  1923, 
pp.  498-499,  3  figs.  Details  of  new  0-ton  Mann  truck  and  test  made;  normal 
consumption  figures. 

The  Super-Sentinel.  Motor  Transport  (LondA,  vol.  36,  no.  946,  Apr.  16, 
1923,  pp.  469-472,  7  figs.  Details  of  6-ton  steam  truck,  manufactured  by 
Sentinel  Wagon  Works,  Ltd.,  Shrewsbury,  Eng.,  driven  by  side  chains;  new 
design   of   steam   generator. 
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OPEN-HEARTH  FURNACES 
Improvements.  Progress  in  Martin  Steel  Works,  (Les  progres  realises  dans  les 
acieries  Martin),  A,  Berberot.  Revue  de  Metallurgie,  vol.  20,  nos.  1  and  2, 
Jan.  and  Feb.  1923,  pp.  1-26  and  95-111,  21  figs.  Steel  manufacture  in  open- 
hearth  furnaces;  development  of  regeneration  of  lost  heat:  gas  producers  of  va- 
rious types;  furnaces;  utilization  of  heat  of  flue  gases;  Hoesch  process  with  oscil- 
lating furnace;  Talbot  process;  Duplex  process. 

oxy-acetylem;  welding 

Tanks.  Fabricating  Storage  Tanks  by  Oxy- Acetylene  Welding.  Boiler  Maker, 
vol.  23,  no.  4,  Apr.  1923.  pp.  87-90,  8  figs.  Methods  employed  by  a  producer 
of  gasoline  storage  tanks  to  speed  up  output  and  increase  economy  of  operation 
of    his   plant. 

Traimm;  Welders.  Training  Course  for  Oxy-Acetylene  Welders.  Am.  Welding 
Boo  -Jl  ,  vol.  2,  no.  4,  Apr.  1923,  pp.  31-57.  Report  prepared  by  committee 
of  Am.  Bur.  of  Welding,  giving  analysis  of  work  of  o\\ --acetylene  or  gas  welder. 
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PAINTS 

Films,  Microstructure  of.  Mirrostructure  of  Paint  Films,  Harold  L.  Maxwell. 
Chem,  and  Met.  Eng.,  vol.  25,  no.  19,  May  14,  1923,  pp.  850-852,  10  figs.  At- 
tempt to  determine  relation  between  microstructure  and  protective  value  of 
certain  paints  and  pigments. 

Fire-Retardant.  Report  of  Fire  Retardant  Paints  for  Shingle  Roofs,  Henry  A. 
Gardner  Paint  Mfrs.  Assn.  of  U.S.,  Scientific  Section,  Circular  No.  175,  May 
1923,  pp.  186-200,  17  figs.  Details  of  tests  made  and  results  obtained  with  a 
type  of  paint  named  Pamak  developed  by  author  to  prevent  fire  occurring  from 
flying  cinders  of  passing  locomotives  or  from  near-by  conflagrations.  Note 
on  newer  uses  for  roof  paints. 

Plasticity.  A  Study  of  the  Plasticity  of  Paint,  Eugene  C.  Bingham,  Herbert  D. 
Bruce  and  Martin  O.  Wolhach.  Franklin  Inst. — Jl.,  vol.  195,  no.  3,  Mar. 
1923.  pp.  303-317,  2  figs.  Materials  and  method  of  measurement;  densities 
of  mixtures  were  calculated  on  assumption  that  there  is  neither  expansion  nor 
contraction  in  volume  on  mixing;  conclusions,  based  on  results. 

Marine-Borer.  Marine  Borer  Paints,  Henrv  A.  Gardner.  Paint  Mf.s.  Assn.  of 
U.S.  Scientific  Section.  Circular  No.  176,  May  1923,  pp.  207-219,  8  figs.  De- 
tails of  tests  made  with  various  paints  and  results  obtained. 

Reflection  Factors.  The  Influence  of  Paint  on  Interior  Illumination,  R.  L.  Hallett, 
and  Paint  Characteristics  and  Conditions  to  be  Consideicd  in  Effecting  Better 
Illumination,  C.  H.  Brvce.  Illuminating  Eng.  Soc.  —  Trans.,  vol.  18,  no.  4, 
Apr.  1923,  pp.  338-354  and  (discussionl  357-365.  First  article  deals  with 
effect  of  colour  and  surface  finish  on  reflection  of  light,  and  reflection  properties 
of  paint  made  with  various  materials.  Second  article  discusses  use  of  paint 
under  artificial  light  and  daylight;  data  on  variation  of  reflection  factors  of  va- 
rious  paints. 

PAPER  MANUFACTURE 

Corrosive  Solutions,  Handling  of.  Handling  Corrosive  Solutions.  Paper,  vol. 
31,  no.  26,  Apr.  18,  1923.  pp.  110,  112  and  116,  4  figs.  Discusses  duriron,  an 
iron  alloy  having  a  very  high  silicon  content,  and  its  use  for  pipe,  valves,  pumps, 
etc.,  to  eliminate  deterioration  of  plant  equipment  due  to  chemical  action  of 
chlorine  and  sulphite  bleach  solutions  necessary  manufacture  of  paper. 

Froth  TROUBLES.  Froth  Troubles  in  Papermaking,  R.  B.  Best.  Paper,  vol.  32, 
no.  I,  Apr.  2",  1923,  pp.  9  and  22.  Some  of  the  causes  of  annoying  formation 
of  foam  and  how  they  may  be  overcome.  Paper  read  at  session  of  Tech.  Assn. 
Pulp  and   Paper  Industry   at   Paper   Industries  Exposition. 

Sizing.  Ten  Difficulties  Experienced  in  Engine  Sizing,  E.  C.  Tucker.  Paper 
Trade  .11  ,  vol  76,  no.  IS.  May  3,  1923,  pp.  17-1(1.  General  discussion  on 
mechanism  of  process  of  si/.ing  paper  with  rosin  and  aluminum  sulphate;  difficul- 
ties that  arc  experienced  in  rosin  sizing,  and  possible  ways  of  solution  of  difficul- 
ties. 

PAPER  MILLS 

Machinery  Lubrication.     Lubrication  and  Its  Relation  to  Paper  Making,  A.  A. 
Capelli        Paper  Trade  .11.   vol.   76,   no.    15,   Apr.    12,    1923.   pp.    193.   195  and 
197.      Discusses   high   grade   lubricants,   where   to  apply   oil  on   machine,  and 
proper  way  of  applying  oil,     Read  before  Tech.  Assn.  Pulp  and  Paper  Industry 
convention.     Seealso  Paper,  vol.  31,  no.  26,  Apr.  1^,  1923,  pp.  122 and  124-126. 
Steaii  ECONOMY.      Steam  Economy  in  Paper  and  Pulp  Mills,  E.  P.  Glea-on.      Paper 
Trade  .11..  vol.  76.  no.   1.",,  Apr.  12.  1923,  pp.   199-201,  203,  205  and  207,  8  figs. 
Generation  of  steam  in  boiler  room,  and  distribution  and  use  of  steam  in  mill. 
before  Tech   A^mi    Pulp  and  Paper  Industry 
Ventilation-.     Heat  Transference  in  the  Ventilation  of  Machine  Rooms,  J.  O.  Ross. 
PaperTrade.il.,  vol.  76.  no.  15,  Apr.  12.  1923.  pp.  167-169.      Efficiency  of  vapor 
removal;  agitation  to  do  away  witli  removal  of  hoods;  proper  method  of  intro- 
ducing air;  heat  recovery;  etc.     See  also  Paper,  vol.  31,  no.  26,  Apr.  18,  1923, 
pp.    69-72. 

PATTERNS 
KBHT,      Metal    Patterns   for   the   Foundry,   .T.    F.   Hines.     Machy.    (N.Y.),   vol. 
29,  May  1923.  pp.  695-697,  5  figs.     Describes  metal  patterns  developed  to  pro- 
duce accurate  molds. 

PAVEMENTS 

City.  Symposium  on  City  Pavements.  Boston  Soc.  Civ.  Engrs. — Jl.,  vol.  10, 
no.  5.  May  1923.  pp.  187-215  and  (discussion)  215-220,  5  figs.  Contains 
following  papers:  Cambridge  Pavements,  Lewis  M  Hastings;  Notes  on  Road- 
way Surfacing  and  Maintenance  Treatments,  Newton,  Edwin  H  Rogers;  Brook- 
linc  pavements,  Henry  A.  Varney;  History  of  New  Bedford  Pavements,  Get 
II.  Nye;  Fitchburg  pavements,  David  A  Hart  well;  Worcester  Pavements,  J.  C. 
Blake;  Repair  and  Maintenance  of  Boston  street  Surfaces,  Edgar  S.  Dorr. 

PAVEMENT,  BRICK 

Bases.      Broken  Stone  Rases  and  Brick  Pavements.  Charles  Carroll  Brown.      Public 

Works,  vol    64,  no.  4.  Apr.  1923,  pp,  117-121.     Discussion  of  tests  made  on 

tig]  ind     on,,    conclusions  and  lessons  drawn  there- 

from 

PI.TUOI.EI   M 
World   Si  pplt.      The   Oil   Supply   of   the   World.    David   Whit,-       Automotive   Mfr  . 
no    l,   \pr    1923,  pp,  17-20.     i  'iii   ources  of  the  various 

the  earth ;  economic  future  e    I [in  '  nited  States;  measures  n 

sary  to  be  taken  in  order  to  increase  and lomi    tic  supply.     Paper 
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POWER  FACTOR 

Measuring  Instruments.  Modern  Measuring  Instruments  for  Control  of  Power 
Factor  (Neuere  Messgerate  zur  Ueberwachung  des  Leistungsfaktors  und 
der  Blindleistung),  Fr.  Voller.  Elektrotcchnische  Zeit.,  vol.  44,  no.  14,  Apr. 
5,  1923.  pp.  312-314,  7  figs.  Operation  of  phasemeter  developed  from  alterna- 
ting action  of  3-phase  and  alternating  field;  recording  phasemeters  with  auto- 
matic reversal;  power-factor  measurement  with  phases  of  unequal  load;  blind 
power  and  current  meters;  power-factor  relays. 

POWER  TRANSMISSION 
Radio.     Can  Power  Be  Transmitted  by  Radio?  Power  Plant  Eng.,  vol.  27,  no.  9, 
May  1,  1923,  pp.  482-484,  2  figs.     Principles  of  radio  phenomena;  possibilities 
of  reflecting  or  refracting  waves;  use  of  standing  waves. 

PRESSWORK 
Blanking  Process.     How  the  Blanking  Process  Is  Used  to  Make  a  Sheet  Metal 
Sleeve,  C.  J.  Dore..     Am.  Mach.,  vol.  58,  no.  17,  Apr.  26,  1923,  pp.  609-612, 
6  figs.     Four  operations  necessary;  making  die  oversize;  how  blanking  die  ope- 
rates; designing  piercing  die  stripper  and  punch  pad;  two  forming  dies  used. 

PULVERIZED  COAL 

Advantages  and  Disadvantages.  Powdered  Coal  as  Fuel,  J.  T.  Dunn.  North 
East  Coast  Instn.  Engrs.  and  Shipbldrs.,  advance  paper  for  meeting  Apr.  fi, 
1923,  No.  2733R,  8  pp.  Discusses  typical  installations  for  burning  of  pul- 
verized coal;  systems  of  transport  of  coal  from  pulverizer  to  furnace  burner, 
comparing  Fuller-Kinyon  and  Holbeck  systems;  advantages  and  disadvantages; 
costs.     See  also  Chem.  Trade  Jl.,  vol.  72,  no.  1873,  Apr.  13,  1923.  pp.  444-446. 

(  i  ment  Mills.  The  Use  of  Pulverized  Coal,  H.  A.  Schaffer.  Power,  vol.  57,  no.  19, 
May  8,  1923,  pp.  718-719.  Experience  gained  through  use  of  powdered  coal 
in  process  of  cement  manufacture,  especially  with  reference  to  handling. 

Development.  The  Development  of  Pulverized  Fuel,  David  Brownlie.  Chem. 
Trade  Jl.,  vol.  72.  no.  1S73,  Apr.  13,  1923,  pp.  443-444.  Serious  rival  to  me- 
chanical stoking;  resume  of  rapid  development  and  reasons  for  it;  advantages 
and   disadvantages. 

Drying  Before  Pulverization.  Why  Dry  Coal  Before  Pulverization  and  Com- 
bustion? E.  R.  Knowles.  Combustion,  vol.  8,  no  5,  May  1923,  pp.  311-312. 
States  that  "imperative  necessity"  is  too  strong  a  term  to  be  used  in  considering 
the  dryer  question. 

Malleable-Iron  Foundries.  Use  Powdered  Coal  for  Malleable,  E.  E.  Griest. 
Iron  Trade  Rev.,  vol.  72,  nos.  18  and  19,  May  3  and  10,  1923,  pp.  1309-1314 
and  1387-1392,  7  figs.  Application  of  pulverized  fuel  to  air  furnaces  for  melting 
points  way  to  further  advancement;  use  for  annealing  already  established;  equip- 
ment for  crushing  anil  handling  coal;  operating  data.  Paper  presented  before 
Am.    Foundrymen's    Assii 

Power  Plants.  Providence  Plant  Installs  Pulverized-Fuel  Equipment.  Power, 
vol.  57,  no.  18,  May  1.  1923,  pp.  6S0-681,  2  figs.  Details  of  boilei  plant,  driers, 
pulverizers  and  scperators. 

Pulveiized  Fuel  Plant  at  Providence.  Elec.  Ry.  J!.,  vol.  61,  no..  28,  1923, 
pp.  725-727,  3  figs.  United  Elec.  Rys.  is  making  power-plant  improvements 
to  cost  upward  of  million  dollars;  new  boilers  equipped  to  burn  pulverized  coal 
are  being  installed  in  one-half  of  boiler  house. 

Preparation  and  Combustion.  Preparation,  Transportation,  and  Combustion 
of  Powdered  Coal,  John  Blizaid.  U.S.  Bur.  of  Mines,  Bui.  217.  1923,  122  pp., 
42  figs,  partly  on  supp.  plates.  Drying  and  pulverizing;  indirect  and  direct 
systems  of  distribution;  bin  at  furnace  system  of  feeders,  mixers  and  burners; 
uses  of  powdered  coal;  powdered  coal  for  steam  raising,  and  types  of  boilers  to 
which  it  is  adaptable;  costs  of  preparing  and  delivering  powdered  coal  to  furnace; 
danger  from  use  of  powdered  coal;  boiler  tests  with  powdered  coal. 
PUMPS 

Rotary.  The  Stone-Hodgson  Rotary  Pump.  Engineering,  vol.  115,  no.  29S9,  Apr. 
13,  1923,  p.  459,  6  figs.  Small  and  simple  pump  for  service  with  viscous  fluids, 
also  suitable  for  pumping  water  for  domestic,  sanitary  and  general  purposes. 

PUMPS,  CENTRIFUGAL 
Coal  Mines.     Power  in  Colliery  Working,  J.  Kirsopp,     Power  Engr.,  vol.  IS.  nos. 
204  and  205,  Mar.  and  Apr.  1923,  pp  97:99  ind  L47  149   7figs      Mar.:Modern 

designs  of  centrifugal  pumps  suited  to  mining  requirements.     Apr.:  Elect)  ii 
driven    sinking    pumps 
DlFFUBERS.     The   Diffuser  (I.e  Diffuseur I .   Raymond   Defeld.      France-Belgique,  vol. 
3,  no.  3,   Ma;     1923,  pp     106  I  I  I,  9   tigs       Deals  with  diffuscrs  of  centrifugal 
pumps,      Action  of  various  types  of  blades. 


R 


3r,5 


RADIOTELEGB  WHY 

Amplifiers.  Various  Systems  of  Amplifiers  (A  propos  des  divers  schemes  d'am- 
plificateui  I,  I  Brillouin.  Radioelectricit£,  vol  4,  no  3,  Mar  1 92.;,  pp  109 
113,  9  figs     Construction  and  operation  of  transformer  and  i  impli- 

fiers    of    \  arious    typi 

Avri-.w  \s  l  he  Wave  Vntenna,  Harold  II.  Beverage,  Chester  W.  Rue  and  Edward 
W    Kellog       \ni    Ins!    Elec.  Engrs.-    Jl  .  vol    12   not  Mar.,   \pr 

and  i   and  510  519,  60  figs      Describes  n<  « 

type  of  highly  din  i  th  e  antenna,  consisting  oi  two  copper  wires  on  I  i 
whirl i  has  made  possible  simultaneous  reception  ol  largt  numbei  i 
by  one  antenna,  and  automatic  n    i  er  land  and  v 

tical  engii  onnection   with   wave  antenna,  including  its 

applicaf  ton   to  short  n  a\  e  recept 

Signaling.    The  Measun  lio  signals, 

.1.  Hollingworth      Instil    Elec.  ]  pp 

501-509  and  (discussion     ilO-5H  I  "  hich  mea- 

surement is  based,  und  practical  application  of  these  principles  under  working 

itory  which 

i     s\  stems. 

I  ransatlant  ic  Ti 

|     . 
of  t.  i  nan  teleg) 

TRANSMI--M  iN  Measuri  ! 

Insi     Radio   I  1.  11,  no    2  pp    116-152,  27  figs, 

in,  thod 

RAILWAY  1  .  |n\ 

Italy.    1  e,  1 1,000  Volt,  Single- 

■ 
l  1 ,000  voh 
[taliai  77  t  i  i .   i 
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1;  \n  \\  u   m  w  IGEMENT 
Canada      Re-0  '-at  ional  Re  i   38, 

no  ■        ■     ,      ■  .  imprising  22,000  n 

mill  led  i hree  regioi     for  opei  sting  purposi 

in  n  on   tei  med  si  n  ng(  bened  I  iv\  isional  8i  beenintrod 

:  •  Depaxtmi  nt.     Control  ol  Purchases  and  Stores  on  the  C.  a 

■     I  :       i i   7_',ih,   19,  May  12, 1923,  pp  795-813,  63  fige       icci 

1    mplished  in  pasl  two  yeaj      organization)  met! 

i  i  rapid  deflation  in  surplus  material  rtocl  •  and  impro  i 
nt  in  suppl)   Ben  "  - 

RAILWAY    MOTOB  CARS 
Canada.     Rendering  a  Service  Thai  the  Modern  Public  Want.     Ry.  Rev.,  vol.  72, 
no.  17.    \ i >i-   28,  1923,  pp    715-719,  5  figs.     Self-propelled  car  destined  to  be- 
potent   factor  in  Can.  Nat.  Ry.  service. 

,'.i    Battery.      Storage  Battery  Cars  on  the  Canadian  National,  E    li.  Walker. 
Ry.  Age,  vol., 74,  no    23,  May  1L'.  1923,  pp.  1117-1150,  5  ties.     Cars  maintain 
biles  which  would  be  difficult  for  steam  trains;  operating  costs  low. 
In  u.\   Control.      Automatic  Train   Control    Developments.      Ry.   Elec.   Engr.,   vol. 
14.  mi  4,  Apr.  1923,  pp.  116-120,  1  tips      Describes  Richards  automatic  system, 
which  is  of  intermittent  non-contact,  magneto  induction  type,  affording  prac- 
tically continuous  control  of  train.     See  also  description  of  Schweyer  induction 
train  control,  pp.    120-121,   1  fig. 
Train   Despatching.      Train   Dispatching  by  Radio,  J.  If.  Reed.      Railroad  Herald. 
Vol.  27,  no.  5,  Apr.  1923,  pp.  28-29.     Adaptation  of  radiophone  to  train  despat- 
ching by  Frank  Wickersham,  Signal  Engineer  of  Atlanta   &  West  Point   Ry. 
at  College  Park,  Ga. ;  promises  to  replace  telegraph;  data  on  stations  to  be  built. 

RAILWAY  SIGNALING 

Block  System.  Systematic  Signal  Construction  on  I.C.,  John  Price.  Ry.  Signal 
Engr.,  vol.  16,  no.  5,  May  1923,  pp.  214-215,  5  figs.  Installation  of  17  mi.  of 
single-track  automatic  block  signals  between  Fox  Run,  Ky.,  and  Graham, 
comprising  33  automatic  signals  of  3-position,  upper-quadrant,  semaphore 
type;  4  high-voltage,  semi-automatic  interlocking  signals,  and  1  semi-automatic 
dwarf  signal. 

Elevated  Railway.  Signaling  on  the  Frankford  Elevated  (Philadelphia!,  J.  N. 
Dodd.  Elec.  Ry.  Jl„  vol.  61,  nos.  17  and  18,  Apr.  28,  and  May  5,  1923,  pp. 
711-715  and  701-705,  18  figs.  Special  problems  met  and  how  they  were  solved. 
Apr.  28:  Deals  with  signals,  trips,  electric  circuits  and  air  lines.  May  5:  Inter- 
locking features  and  speed-control  signals. 

RAILWAY  TIES 
Treated  and  Untreated.  Valuable  Data  Provided  by  Twelve  Years'  Service 
Record  of  Treated  and  Untreated  Ties  on  the  Baltimore  &  Ohio  Railroad,  Earl 
Stimson.  Wood  Preserving  News,  vol.  1,  no.  2,  Mar.  1923,  pp.  33-37,  4  figs. 
Test  to  determine  relative  values  of  various  kinds  of  preservatives  used  in 
different  kinds  of  wood  as  compared  with  untreated  white  oak  tie. 

RAILWAYS 

Pan-American  Project.  Propose  Restudv  of  Pan-American  Railway  Project, 
Frank  B.  Morris.  Eng.  News-Rec,  vol.  90,  no.  19,  May  10,  1923,  pp.  837- 
839,  1  fig.  Proposed  route  from  Columbia  to  Argentina  would  tap  vast  region 
and   enable   connection   with   many   existing   lines. 

REFRACTORIES 

Properties.  Properties  of  Refractory  Materials  (Sur  quelques  proprietes  interessan- 
tes  des  materiaux  refractaires) ,  B.  Bogitch.  Revue  Universelle  des  -Mines, 
vol.  17,  no.  2,  Apr.  15,  1923,  pp.  05-80,  2  figs.  Chemical  composition;  me- 
chanical  resistance;    expansion;    causes   of   destruction. 

REFRIGERANTS 

Methyl  Chloride.  Properties  of  Methyl  Chloride,  Charles  H.  Herter.  Refrig. 
World,  vol.  58,  no.  4,  Apr.  1923,  pp.  15-18.  Latest  available  tables;  peculiarities 
to   consider  in  actual  operation   of   machines. 

REFRIGERATING  MACHINES 
Absorption.     Proper    Steam    Pressures    for    Absorption    Refrigerating    Machines, 
A.  W.  Akins.     Power,  vol.  57,  no.  20,  May  15,  1923,  pp.  702-763,  1  fig.     Presents 
table  giving  temperature,  pressure  and  concentration  of  aqua  ammonia  and 
chart  showing  specific  gravity. 

REFRIGERATING  PLANTS 
Temperature  and  Pressure  Rhadings.     Determining  Refrigerating  Efficiency  by 
Temperature  and  Pressure  Readings,  ,T.  H.  H.  Voss.     Refrig.  Eng.,  vol.  9,  no. 
10,  Apr.  1923,  pp.  307-312,  9  figs.     Points  out  that  simple  comparison  of  prac- 
tical and  ideal  cycle  should  be  used  by  all  plants  without  distinction  of  size. 

REFRIGERATION 

Heat  Chart,  Mollier.  Mollier  Chart,  E.  F.  Mueller  and  C.  H.  Meyers.  Refrig. 
Eng.,  vol.  9,  no.  10,  Apr.  1923,  pp.  295-290  and  300.  Describes  new  chart  issued 
by  Bur.  of  Standards  in  which  heat  content  is  used  as  abscissa. 

RESEARCH 

Industrial.  The  Need  for  More  Practical  Information  in  Industry,  .1.  S.  Unger. 
Forging  and  Heat  Treating,  vol.  9,  no.  4,  Apr.  1923,  pp.  196-199.  Lack  of  de- 
pendable information  emphasized  by  relating  number  of  incidents;  suggestions 
for   possible   researches    and    investigations. 

RIVETED  JOINTS 

Compression  MEMBERS.  Tests  on  the  Action  of  Different  Kinds  of  Riveted  Joints 
of  Bi-Sectional  Compression  Members  (Versuehe  iiber  die  Wirkung  verschie- 
denartiger  Nietverbmdungen  doppelteiliger  Druckstabe),  II.  Kayser.  Zeit. 
'les  Vereines  deutscher  Ingenieure,  vol.  67,  no.  17,  Apr.  28,  1923,  pp,  108-410, 

10  figs  Results  of  tests  carried  out  to  Investigate  the  different  arrangements 
of  brace  plates  of  compression  member  consisting  of  two  crossed  angles. 

RIVETING 

Pneumatic  Riveter.  Large  Portable  Riveter.  Iron  Age,  vol.  111.  no.  18,  May 
3.  1923,  pp.  1255-1256,  1  fig.  Machine  fur  fabricating  plates  forming  volute 
of    casing    and    penstock    for    hydraulic    turbine. 

ROADS 
ExPERIM]      rs       What    \rlington  Invest  igat  ions  an  •  Sho  wing,  A.  T.  Goldbeck.     High- 
way Engr   and  Contractor,  vol.  8,  nos.  3  and  4,  Mar.  and  Apr.  1923.  pp.  11-46 
and  43-48,  24  figs.  Scope  and  purpose  of  invest  igat  ions  in  road  di  sigi duct- 
ed bj    i    >    Bur.  of  Pub.  Roads:  physical  characteristics  of  subgrade  materials; 

BtfttementS  based  on  tests;  special  tests  of  bearing  value  of  soils;  stal  ic  load  tests 
of  concrete  and  broken-stone  bases;  impact  tests  of  motortrucks;  aggrgegates: 
etc. 


pment  of   Apparatus  for  Field   I  • 
Road     111'  18,  May  l .  1023,  p 

Di     ■  c  load  ami  repeated  load   hearing  powei 

'in  I    ilyz  BOW  drill.      Read  before  Am    Good 

iNCREi  1. 

■   for  City  Pavements,  F.  B.  Reason. 
i  oncrete,  vol  22,  no.  4,  Apr.  1923,  pp.  137-14  ires  mattr- 

ods,     i.i    .    road  ig,  central  proportioning,  and  central  mixing; 

i ml   mixing;   transportation   by   truck. 

Malntenanci        Modern    Di  relopmenf  A  Pavements, 

I.eroy  C.  Smith.     Can.  Engr.,  vol    44.  no    16,    \pr    17.  1923,  pp.  421 
Repairing  eracl  i  and  joints;  new  method  of  distributing  tai :  concn  te  patching; 
compressed-air  equipnu  at      Abstract  of  papi  r  read  at  Conference  on  Highway 
Engineering. 

ROAD8,  M  tCADAM 

Maintenance  and  Salvage.  Salvage  and  Maintenance  of  Macadam  Roads.  W.  A. 
Van  Du/er.  Contract  Rec.  and  Eng.  Rev  ,  vol  37.  no  17.  Apr  25,  1923,  pp. 
408-410.  Pennsylvania's  experience;  organization  and  planning,  equipment, 
base  survey,  waterbound  resurfacing,  surface  treatment,  bituminous  macadam 
resurfacing,  unbound  macadam.  Paper  read  at  Am.  Road  Builders  Assn. 
convention. 

ROLLING  MILLS 

Rod  and  Wire.  New  Wire  Mill  Has  Unusual  Features.  I  E  McDonald.  Iron 
Age,  vol.  Ill,  no.  18,  May  3,  1923.  pp.  1245-1249,  8  figs.  Automatic  coiling 
and  conveying  system;  slow  start  for  motor-driven  wire  blocks;  continuous 
wire-drawing  machines.  Rod-rolling  and  wire  drawing  mills  of  Wbitaker- 
Glessner  Co.,  Portsmouth,  O. 

Shi  i:t  Mills.  Modern  Sheet  Mill  Practice.  Blast  Furnace  and  Steel  Plant,  vol.  11. 
no.  5,  May  1923,  pp.  283-284,  1  fig  Describes  practical  aspect  of  sheet-mill 
practice;  recent  development  tending  toward  combination  of  one  roughing 
stand    between    two    finishers. 

ROLLS 

Bending.  Power  Calculations  for  Bending  Rolls,  A.  L.  Roberts.  Maehy.  (LondL 
vol.  21,  no  517,  Mar.  22,  1923.  pp  774-777,  4  figs.  Method  for  calculating 
strength  and  deflection  of  bending  rolls  and  power  required  to  bend  flat  plates. 

ROOF  TRUSSES 

Repairing.  Repairing  of  Roof  Trusses  in  Toronto  City  Hall.  Can.  Engr.,  vol.  44, 
no.  17,  Apr.  24,  1923,  pp.  436-437,  3  figs.  Replacement  of  decaying  ends  of 
heavy  timber  trusses;  notes  on  two  methods  which  proved  successful;  details 
of  design  of  steel  roof  trusses  known  as  Nos.  2S  and  39. 


SANITATION" 
Odors,  Elimination  of.     Odors  —  Their  Sanitary  Significance  and  Their  Elimination 

J.  Rosslyn  Earp.     Am.  Jl.  Pub.  Health,  vol.  13.  no.  4.  Apr.  1923,  pp.  283-293. 

Effect  of  odor  on  health;  classification  and  measurement  of  odors;  elimination. 

Bibliography. 

SCREW  THREADS 
Comparators.     Hartness   Modified   Screw   Thread   Comparator.     Maehy.    (I.ond.L 

vol.   22,  no.   551.   Apr.    19,    1923,  p.   81,  2  figs.      Describes  modified   Hartness 

comparator  for  inspection  of  gears  and  other  parts  having  irregular  profiles, 

in  addition  to  inspection   of  screw  threads. 
Costs.     Figuring  Cost  of  Threads  on  a  Mileage  Basis.  C.  W.  Bettcher.     Can.  Maehy. 

vol.  29,  no.  16,  Apr.  19,  1923,  pp.  20-21  and  46,  C  figs.     Cost  of  cutting  tools; 

threading  tool  requirements;  selecting  right  thread;  screw-plant  layout. 

SEPARATORS 

Ash  and  Coal.  Modern  Electromagnetic  Separation  Process  to  Recover  Fuel 
From  Ashes  (Die  Anwerdung  des  neuen  elektromagnetischen  Scheideverfahrens 
zum  Ruckgewinnen  von  Biennstoffcn  aus  Feuerungsriickstanden  im  praktis- 
chen  Betriebe).  Warme,  vol.  40,  nos.  10  and  11,  Mar.  9  and  16,  1923.  pp.  103- 
105  and  113-114,  21  figs.  New  system  of  stationary  and  movable  separators 
of  various  capacities;  magnetic  drum  separators  for  large  grain;  examples  of 
installations    at    various    factories 

SEWAGE  DISPOSAL 

Activated  Sludge.  Importance  of  Oxygen  and  Stirring  for  Activated-Sludge  Growth 
Eng.  News-Rec.,  vol.  90,  no.  19,  May  10,  1923,  pp.  S35-S37,  5  figs.  Tests 
indicate  forced  aeration  unnecessary  as  little  oxygen  needed;  air,  suspension 
and    stirring    factors    evaluated. 

Hamilton,  Ont.,  Canada.  Report  on  Sewage  Disposal  at  Hamilton,  Ont.  Can. 
Engr.,  vol.  44,  no.  18,  May  I,  1923.  pp.  454457.  Review  of  existing  con- 
ditions; results  of  investigations;  schemes  suggested  for  dealing  with  sewage 
problem;    costs    of    various    works. 

SHAFTS 
Critical  Speeds.     Critical  Speeds  of  Shafts,   T    I"    Dodds.     Practical  Engr.,  vol. 

07,  no.  18S7,  Apr.  26,  1923,  pp.  228-230,  5  figs.     Critical  speeds  due  to  transverse 

and  torsional  vibrations,  in  machinery. 
Whirling  of  Elk<%hic  ally   Loaded.      The  Whirling  of  an  Overhung  Electrically 

Loaded    Shaft,    S.    Lees.      Loud  .    Edinburgh    and    Dublin    Philosophical    Mag. 

and  Jl.  of  Sci.,  vol.  45,  no.  20S,  Apr.  1923.  pp.  689-708  and  mote  by  W.  McF. 

Orr),  70S-714,  4  figs.      Author  attempts  to  indicate  [cinematics  of  motion  of  free 

and  .it  shaft  assuming  negligible  torsional  effects;  investigation  of  elastic  yielding 

at  bearing  both   for  symmetrica!   and   iinsyninictrical  elasticity. 

SMOKE  ABATEMENT 
Problems.      Smoke  Production  and   Its    Abatement,  ('has    F.  Wade.     Power  Engr., 
vol.   18,  no.   205,    \pr.   1923,  pp,   125-126,     Discussion  of  causes  and  cures  of 
smoke    nuisance. 

S<  >l  \U   BEAT 

UTILIZATION.      Using    Solar    Heat    for    Automatic    Evaporators    I. 'utilisation    de    la 

chaleur   solaire   par   1'emploi   d'appareils   auto-evaporateurs),    1'.    Caufourier. 

I    .  aie  I  !ivil,  vol.  82,  no.   14,  Apr    7.  1923.  pp    327-329.  5  tigs.      Describes  Mou- 

chot,  Shuman,   Berland,  and  Caufourier  evaporators,  and  their  application. 

SOUND 

\  i  I i     1   \i'iu    Water.     Velocity    ol    Sound    in    Sea    Water.    E.    B.    Stephenson. 

Physical  Re\  ,  vol  21,  no.  2,  Feb.  192::.  pp.  1S1-1S5.  2  figs.  ResuIts#of  expe- 
riments conducted  in  Block  Island  Sound,  New  York,  overs  distance  of  15,500 
m.,  to  determine  time  for  sound  wave  produced  by  explosion  of  a  bomb  to 
travel  to  each  of  five  hydrophones  anchored  at  widely  separated  points,  and  dis- 
tance travelled  in  each  case;  velocity  of  sound  was  found  to  be  1453  m.  per 
second. 
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STEAM 
Driers  for.     A  Centrifugal  Anti-Priming  Steam  Dryer,  Power  Eng.,  vol.   18,  no. 

206,  May  1923,  pp.   188-189,  5  figs.     Principle  and  application  of  Tompkins' 

steam  drier  which,  acting  as  centrifugal  separator,  insures  dry  steam  without 

superheating. 
High-Pressure.     I  sing  Steam  at  Very  High  Pressure  (I.'Emploi  de  la  vapeur  a  tres 

haute  pression),  Ouvrier  Moderne,  vol.  6,  no.  1,  Apr.   1923,  pp.  9-11,  3  figs. 

Theoretical  advantages  of  using  high-pressure  steam;  advantages  for  steam 

engines;  notes  on  Schmidt  60-atmos.  boiler. 

STEAM  ACCUMULATORS 
Types.     Steam  Accumulators  (Les  accumulateurs  de  vapeur).  M.  Emanaud.     Tech- 
nique Moderne,  vol.  15,  nos.  7  and  8.  Apr.  1  and  1.5,  1923,  pp.  193-197  and  237- 
241,  13  figs.     Principles:  operation;  describes  various  types,  especially  hot-water 
accumulators;    applications. 

STEAM-ELECTRIC  PLANTS 

Milwaukee.  The  Lakeside  Electric  Power  Station  at,  Milwaukee.  Engineer,  vol. 
13.r>.  nos.  3511,  3512,  3513  and  3514,  Apr.  13.  20,  27  and  Mav  4,  1923,  pp. 
383-380,  409-411,  437  and  438,  and  480-481,  18  figs,  partly  on  p.  422.  New- 
station  is  intended  for  ultimate  capacity  of  200,000  kw.  and  is  especially  designed 
for  use  of  pulverized  coals  as  fuel;  details  of  coal  crushing  and  pulverizing;  main 
power   equipment;   boiler   and   economizers. 

RECORDS.  Accurate  Records  Required  for  Plant  Progress,  John  M.  Drabelle.  Power 
Plant  Eng.,  vol.  27,  no.  9,  May  1.  1923,  pp.  470-472,  2  figs.  Deals  with  re- 
cords and  statistics  of  operation,  quantities  and  financial  expenses. 

STEAM  ENGINES 

I  Mflow.  Driving  a  Textile  Mill  by  a  Uniflow  Engine.  Power  Engr.,  vol.  18,  no. 
200.  May  1923.  pp.  185-188,  5  figs.  Describes  Sulzer  1100-i.hp.  engine  for 
driving  textile  mill. 

STEAM  POWER  PLANTS 

RECORDS.  Power  Plant  Records,  Fred  S.  Rutledge.  Nat.  Engr.,  vol.  27,  no.  5,  May 
1923,  pp.  218-221,  5  figs.  Systematic  method  of  tabulating  important  data 
is  essential  to  efficient  operation  of  a  power  plant;  examples  of  what  this  means. 

S  I  i.am  Extraction.  Possibilities  in  Stage  Heating  and  Steam  Extraction  in  Steel 
Mill  Power  Plants,  H.  T.  Watts.  Assn.  Iron  and  Steel  Elee.  Engrs.,  vol.  5, 
no.  4,  Apr.  1923,  pp.  105-116,  3  figs.  Relates  to  principles  involved,  and  possi- 
ble applications  to  steam  plants  within  steel  works. 

STEAM  TURBINES 

<  iEARED.  The  Design  of  Pillions  for  Cleared  Turbines,  Richard  Gardner.  Engineer- 
ing, vol.  1 15,  no.  2291 ,  Apr.  27,  1923,  pp.  512-513,4  figs.  Calculation  of 
greatest  deflection  of  pinion  with  and  without  center  bearing. 

INSPECTION.      Pointers    on    the    Inspection    of    Steam    Turbines,    .John    T.    Willison. 
■..  r  Plant   Eng.,  vol.  27,  nos.  5  and  6,  .Mar.  1  and  15,  1923.  pp.  271-274  and 
■  311,  6  figs       Mar.  1 :  Oiling  system,  bearings,  packing,  and  alignment.      Mar. 
15:  Inspection  of  piping  and  associated  equipment. 

Operation  and  Maintenance.  Steam  Turbine  <  rperation  and  Maintenance,  Terrell 
Croft.  Nat.  Engr.,  vol.  27.  no.  5,  May  1923.  pp.  206-211,  4  figs.  General 
precautions  that  should  be  observed;  starting  newly  installed  turbine;  care  of 
turbine   while   in   operation;   inspections   and   adjustments. 

Single-Flow  Reaction.  Largest  Single-Cylinder,  Single-Flow  Reaction  Turbine 
Vet  Built.  Power,  vol.  57,  no.  20,  May  15,  1923,  pp.  746-752,  14  figs.  First 
of  new-type  turbines  undertaken  by  Westingnouse  Co.;  Large  capacity  at  mo- 
derate peripheral  speeds  and  conservative  stresses  made  possible  by  use  of  Bau- 
rnann  system  of  blading;  symmetrically  expanding  steam  path  eliminates  eddies; 
provision  is  made  for  bleeding  at  four  points. 
o  Regulation.  Steam-Turbine  Governors  and  Valve  Gears  Adjusting  Speed 
and  Speed  Regulation,  Eustis  II.  Thompson.  Power,  vol.  57,  no.  21,  May 
22,  1923,  pp  7911-795,  5  figs.  Points  out  that  no-load  speed  oi  turbine  depends 
primarily  on  tension  or  compression  of  main  governor  spr  ng;  increasing  spring 
resistance  to  centrifugal  pull  of  moving  weights  or  llyballs  will  ordinarily  raise 
no-load  operating  speed;  governor-speed  regulation  can    be    adjusted  by  one  or 

more  of  three  general  methods  which  are  explained. 
Valve  Gears.  Schenectady  Type  General  Electric  Valve  Gear,  Eustis  11.  Thomp- 
son. Power,  vol.  57.  no.  19,  May  8,  1923.  pp.  71(1-715.  It)  figs.  Design  and 
advantages  of  Gen  Flee.  Schenectady  type  of  valve  gear  for  steam  turbines. 
Steam  turbine  Governors  and  Valve  Gears  Adjusting  the  Valve  Travel, 
Eustis  II.  Thompson  Power,  vol.  57,  no.  18,  May  1,  1923,  pp.  675-678,  3  figs. 
Principles  of  adjustments, 

STEEL 
Allot,     Set  Mini/  Sleelt. 
Chrome      See  Chrome  Steel 

COLD  WoRKINa  The  Cold  Working  of  Steel  with  Reference  to  the  Tensile  'lest. 
.John   Stead,      Iron   ami   Steel    ins!  .   advance   paper,   no.    21,   for   meeting   May 

1923,  39  pp.  13  figs  Results  of  experiments  to  obtain  true  stress-strain 
diagram  from  yield  point  to  fracture  oi  steel  undergoing  ordinary  tensile  test, 
and  from  it  to  derive  equation  connecting  stress  anil  strain 

Gi/OBi  i. An  fi.Mt  \tiii.  Some-  Properties  of  Steels  Containing  Globular  Cementite, 
'  1 1  il  II.  Deech  and  Vubrej  T.  Roberts  Iron  and  8teel  fnst  .  advance  papei 
no.  8,  for  meeting  May  1923.  ll  pp.,  t  fig  I  ii  I  section  deals  with  effect 
of  heat  treatment  on  I  28-per  cent  carbon  steel  slowly  cooled  From  molten  state, 
and  heated  under  such  conditions  as  to  produce  globular  cementite;  second 
section  describes  experiments  on  steels  used  in  manufacture  of  safety-razor 
blade-,  with  account   "f  factors  which  determine  then   efficierfcy. 

Impai      I  '    i         \n  Investigation  of  the  Behavioi  ol  Certain  Steels  under  Impact,  at 
Different   Temperature*        I      C     f.atige-nlecrg       lion   anel   Steel    Inst  ,    aelvance 
papiT.  do    16,  tor  meeting  Maj    1923,  34  pp.  19  fig*       Ri  lulta  "t  experu  i 
with  Charpy  imps  |   machine    oi   _'i7u  it    ll,    capacity 

'.i       Somi   0  ins  em  the-  bfTeet  e,f  Small  Quantitii     "i    I  in  in 

Steel,  .1.   II.   White-lev    and    \     Braithwaite      Iron   and   Steel   [net  ,   advance 

paper,  ne>.  24,  foi   meet "' !        1923    9  pp     8  fig        I  ipei !  -    -    idence 

showing  that  pi mall  percent) f  tin  in  medium  carbon    steel    is 

liable  serious!)  to  impair  its  ductility,  so  that  in  rail    -    ■ 16  per  cent  n 

unsafe.  App  tndix  on  estimation  o  nl  it i<-s  of  tin  in  steeliJ  II  w  fiitele) 

Vanadium  in,  \<  1 1"\  e,i  Vanadium  in  the  Steel  Foundry,  J  Kent  Smith  Foundrj 
Trade  Jl  .  ;  d1   27,  no  347,   Vpi    I  '    19  13   pp   30  1   10  I      Ho« 

> I ■  t :■  > I, . i  action      teel  ca  ting     and  forgings;  typical  results 

Zirconium  in.  Effect  oi      Some  Effect    of  Zircon  el,  1     M    Bccket 

\.,l  111,  no  19,  Ma)  10,  1923,  pp  1 3  11  1323  Remarkable  effect  on  rol- 
ling properties  in  presence  ol  high  ulphui  role 
in    heat  tre-nte  •! 

E  I  I   I.I  .    Ill    \  I      I  III    VI  Ml   \  I     '  i| 

Bask     I  •                                                 teel    with    Special  Reference    to    Production, 

l    u    i  o  en  hart      Mach)      Load.),  vol  and  663     Apr.  26  and  Ma) 

3,  1923,  pp    M"  in  and   139-141,  2  figt      I  -utlin  lifted  bj 

ent-day  experience,  with  special  referenci  b)    I  nglisn 
authorit) 

.v.: 


Quenching.  Some  Investigations  on  the  Quenching  of  Carbon  Steels,  Tokujiro  Mat- 
sushita. Iron  and  Steel  Inst.,  advance  paper,  no.  18,  for  meeting  May  1923, 
18  pp.,  10  figs.  Results  of  experimental  investigations  made  with  special 
quenching   apparatus;   results   obtained. 

STEEL  WORKS 
Electric  Power  in.  Economic  Principles  Governing  the  Use  of  Electrical  Power 
in  Iron  and  Steel  Works,  C.  A.  Ablett.  Iron  and  Steel  Inst.,  advance  paper, 
no.  1,  for  meeting  May  1923,  16  pp.,  1  fig.  Discusses  power  produced  by  works 
themselves  from  natural  resources  available  within  works,  from  exhaust  steam 
and  from  fuel  used  for  that  purposed,  and  power  purchased  from  outside  source. 

STOKERS 

Chain-Grate.  A  Chain  Grate  Stoker  Installation  Fifty  Years  Old,  David  Brownlie. 
Combustion,  vol.  8,  no.  5,  May  1923,  pp.  294-303,  9  figs.  History  of  mechanical 
stoking,  particularly  chain-grate  stoker:  details  of  working  of  chain-grate  stokers 
of  Whitworth-Wrigley  modification  of  original  John  Juckes  stoker  installed 
about  1870-1875  in  Ordsall  Dye  Works,  Manchester,  England,  and  still  run- 
ning. 

STRUCTURES 

Statically  Indeterminate.  A  New  Method  for  Determining  Statically  Indetermi- 
nate Supporting  Structures  (Ein  neues  Verfahren  zur  Berechnung  der  statiseh 
unbestimuten  Tragwerke),  G.  Kriwoschein.  Bautechnik,  vol.  1,  nos.  6,  7 
and  9,  Feb.  9,  16  and  Mar  2,  1923,  pp.  42-44,  51-52  and  67-69,  13  figs.  For- 
mulas and  calculations;  numerical  examples  for  continuous  beams  on  four  sup- 
ports and  for  Gmundertobel   bridge. 


TAPS 
Collapsible.     Collapsible  Taps,  Roy  G.  Mumma,  Machy.  (N.Y.1,  vol.  29,  no.  9, 
May  1923,  pp.  700-708.     Advantages;  limitations  in  regard  to  pitch  of  thread; 
general  classes  of  work  for  which  collapsible  taps  are  adapted;  different  styles 
and  their  application;   chasers. 

TAR 

Distillation.  A  Modern  Tar  Distillation  Plant,  Wilbert  ,T.  Huff.  Chem.  and  Met. 
Eng..  vol.  28,  no.  16,  Apr.  23,  1923,  pp.  7211-724,  9  figs.  Plant  of  Am.  Tar 
Products  Co.,  Chicago,  handling  of  tar:  distilling  condenser  house;  power 
equipment;   oil   anil   pitch   handling;   felt   saturating. 

TELEPHONY 

Light,  by.  Transmission  of  Speed  by  Light.  Engineering,  vol.  115,  no.  2991, 
Apr.  27,  1923,  p.  531,  3  figs.  Effected  by  modulating  intensity  of  beam  of  light 
by  means  of  acoustical  vibrations;  in  distance  fluctuating  beams  falls  upon  re- 
eeiver,  a  selenium  cell  in  circuit  with  battery  anil  telephone;  analogy  between 
telephony  by  light  and  radio-telephony.  Review  of  lecture  before  Roy. 
Instn.  by  A.  O.   Rankins. 

TERMINALS,  1! AII.w  \\ 

Freight.  New  Claremonf  Freight  Terminal,  I..  V.  R.  R.  Ry.  Rev.,  vol.  72,  no.  17, 
Apr.  2S,  1923,  pp.  726-731,  11  figs.  Describes  new  freight  pier  on  New  York 
harbour  at  .lerse-y  City,  two-thirds  of  mile  long  anel  400  ft.  wide;  first  of  three 
piers  to  be  built;  whole  will  comprise  one  of  largest  and  best  equipped  freight 
terminals   of   metropolitan   district. 

Passenger.  The  Proposed  Cleveland  Union  Passenger  station.  Ry.  Rev.,  vol. 
72,  no.  17,  Apr.  28,  1923.  pp.  731-732.  Important  terminal  development  for 
steam  and  electric  railways  promoted  by  Van  Sweringen  interests. 

TEXTILE  MILLS 
See  Cotton   Mills. 

THERMOMETERS 
Electric.     Electric     Thermometers     (Les     thermometres     electriques).     Industrie 
Electrique,  veil.  32,  no.  739,  Apr.  10,  1923,  pp.  125-128,  5  figs.     Temperature 
measurement  in  electric  central  stations;  use  of  pyrometers,  thermocouples, 
and  resistance   thermometers,   their  advantages  and  drawbacks. 

TIME  STUDY 
DEVELOPMENT.     Time  Study.  Dwight   Y.   Merrick.      Taylor  Soc.  —  Bill.,  vol.  8,  no. 
2.  Apt    1923,  im>   66  68      Review  ol  development  since  introduction  by  Taylor; 
suggestions    in    taking    time    studies. 

TITANI1  M 

Production  in d  Uses.    Titanium.  \   11    \    Robinson      Can    Department  of  Mines 

• — Mini's  Branch,  no    579,  1922.  127  pp.,  7  tigs.      Titanium  anel  its  compounds; 

occurrences  in  Canada;  sources,  production   and   uses. 
I  'in  ri  i:  i  ii  s  u)d1  sis      Titanium  Its  Uses,  Properties,  and  sou  pes  of  Supply,  R    I 

Anderson   Chem     Age,    Lond.),  vol    8,  no    198,  Mar    31,1923,    pp     331-332. 

Review    ot    present    state-   oi    knowledge   or   element    titanium    with    special 
reference  to  practical  uses  of  its  alloys, 

II:  ANSFORMERS 
'in-       ii-iii  Fo;mei  I  >il     (Les  huiles  pour  transformateurs),  A.-R.  Matthis,     Ri 

iii1.  de  l'Electricite"   Mil    13,  no.  14,  Apr   7,  1923,  pp   582-583      Dielectrio 

test    oi  oil-  -Mill  how  th,  \   mould  I"-  carried  out;  oxidation  and  polymerisation 

of  In  ill i»  arl -    < <"' 

Thhi.i    I'u  v-i       Rapid   I    ilculaf  ion   ol    \  olt  igi    Drop  in  Three-Pi 

l  pide  des  chut i      le  tei  I   ipl 

i  i,    Devant      Revue  General   ■'•    I'Eli  ol    13,  no    12,  Mar   24,1923, 

pp,  475-477,  2  figs      Describee  simpli    method   whi  1    is  sufficiently   exact. 

I  i;  ANSPOR  r  \  ["ION 
Hiqhwai       Militan  !  >ort,  Braini 

Automotive  Engrs        .11.  vol,  12,  no    5,  Ma)    1923.  pp.  413  t 

and  comn 

transport  with  rail  and  water  trans] n 

Ii  v  elopment,  commen  i  - 

etc.;  maintt  plan. 

,..i,,.  i        Co-ord 

the  Street  Railwa)  ,  vol.  1  md  164       Author 

tttempt     in  rii    to  display    railways    and 
,    [imitations  of  mot 
p,  mo  i  niiiiiioii  • 


I  i  Bl  - 


S I     V  \l I   I  'ii 


-ii1  Idlcss  Tubes       Iron    \ge.  vol    111,  1 

Maj   i  7.  1923,  pp    I  ed  mill  with  rapidl)  ad 

ii  i  ,i,i,   pi.  ii  ,  r  toi  product   i 


100 


THE    ENGINEERING    JOURNAL 


July,  1923 


i  i  NG8TEN 
Evafobation  Characteristti  ration  Characteristics  of  Tungsten,  Q    R 

i    rids      Physical  Rei  ,  vol    21,  do   3,  second  series,  Mar.  1023,  pp   343-347. 
Rate  ol  evaporation  from  tungsten  filaments  at  2825  K. 

TUNNELING 
Internal  Pressure.    Tunnel  Construction  Under  internal  Pressure  'De  la  construe!  ion 
de  ■  iin  -Mon  interieure),  R,    Maillart  Bui-  Technique  de  la  Suisse 

Romande,  vol    19,  not    I  and  5,  Feb   17  and  Mar  3,  L923,  pp  41-45 
8  fig*      M  different  kinds  of  rock;  reinforcing  steel. 

TURBO-ALTERNATORS 
40,000-Kw.    Large  Turbo-Alternators  at  Gennevilliers      Elec    Rev.,  vol.  02,  nos. 
2869  and  2370,  Apr.  20  and  27.  1923,  pp.  604-606  and  646-647,  11  figs.     De- 
tails of  40,000-kw.  alternators  of  Societe  Alsacienne. 


w 


u 


UNEMPLOYMENT 

Insurance  Laws  am>  Statistics.  Employment  and  Unemployment.  Monthly 
Labour  Rev.,  vol.  16,  nos.  3  and  4.  Mar.  and  Apr.  1923,  pp.  75-103  and  95-120. 
Mar.:  Employment  statistics.  Unemployed  workers'  insurance  act  of  1922. 
Queensland;  amendment  of  Austrian  unemployment  insurance  law:  unemploy- 
ment in  Great  Britain  and  its  treatment.  Apr.:  Employment  statistics;  new 
regulation    of    unemployment    relief    in    Germany. 


VAPORS 
Specific  Heat.  New  Equations  for  the  Determination  of  the  Specific  Heat  of 
Dry  Saturated  Vapors  and  Boiling  Liquids  (Neue  Gleichungen  zur  Bestimmung 
der  Bpezifischen  Warme  trocken  gesiittigter  Darmpfe  und  siedender  Flussig- 
keiten,  etc.),  Victor  Fischer  Zeit.  fiir  tcchnische  Physik.  vol.  4,  no.  1,  1923, 
pp.  29-36,  5  figs.  Applications  of  equations  to  carbonic  acid  and  air.  See  also 
article  by  same  author  in  same  journal,  vol.  4,  no.  2,  pp.  72-76. 

VARNISHES 
Viscosity  and  Colour  Standards.  Reprint  of  Circulars  on  Viscosity  and  Colour 
Standards  for  Varnishes.  II  A.  Gardiner  and  P.  C.  Holdt.  Paint  Mfrs.  Assn. 
of  U.S.  Scientific  Section,  Circular  No.  178,  Apr.  1923.  pp.  227-236,  2  figs.  Re- 
print of  circulars  entitled  "  \  Standardized  Apparatus  for  Air  Bubble  Con- 
sistency Test  on  Varnish,"  and  "Suggestions  for  Colour  Standards  for  Varnish," 
bringing  out  changes  that  have  been  made  in  methods  of  preparing  standards. 

VISCOMETERS 
Gockel.     Viscosimeters   (Viscosimeter),   E.   Stern.     Chemiker-Zeitung,   vol.   47,   no. 
41,  Apr.  5,  1923,  pp    291-292,  1  fig.     Describes  new  apparatus  by  H.  Gockel, 
Berlin,   and   its   application. 

VOCATIONAL  TRAINING 
Developments.     Vocational    Education.     Monthly    Labour   Rev.,   vol.    16,    no.    3, 
Mar.   1923,   pp.    104-109.     Work  of  Federal  board  for  vocational  education, 
1917-1922.     Special  training  for  vocational  teachers  in  Sweden. 


WVI  BR   !  Ill  RATION 

PREFAB  inon  of  WatH       Preparation  of  Water  for  filtration.  P   A    D.-illyn  and  A.  V. 

Delaporte  Contract  Ree  vol  37.  no  16,  \t.r  11,  1923,  pp.  343-341!  Prob- 
lem- involved  in  dealing  with  water  and  modern  ideas  concerning  their  hand- 
ling;   effect    of    hydrogen-ion    concentrations. 

WATER  POWER 

Pacific  Coast.  Water  Power  Potentialities  of  the  Pacific  Coast,  Frederick  H. 
Fowler.  Am.  Soc.  Civ.  Engrs.  —  Proc.,  vol.  49.  no  ■',.  May  1928,  pp.  917-941. 
1  fig,  Study  of  problem  from  standpoint  of  market  demand  for  future  develop- 
ment. 

WATER  TANKS 

Concrete.     Reinforced  Concrete  Elevated  Water  Tan)  m.     Can.  Engr  , 

vol.  44,  no.  18,  May  1.  1923,  pp  145-460.  6  figs.  Methods  of  designing  sides, 
bottom  and  roof;  suspended,  dome-shaped  and  double-dome  bottoms;  prevent- 
ing   leaks;    comparison    of    waterproofing    methods. 

WATER  TREATMENT 

A i . ration.  Aeration  Experiments  for  Removal  of  Carbonic  Acid,  Wellington  Donald- 
son. Eng.  News-Rec,  vol.  90,  no.  20,  May  17,  1923.  pp.  figs. 
\  arious  types  of  apparatus  tested  on  Memphis  artesian  water  supply;  multiple 
tray    coke    scrubber    adopted 

Hydrogen-Ion  Concentration.  The  Use  of  Acids  with  Alum  in  Water  Purification 
and  the  Importance  of  Hydrogen-Ion  Concentration,  John  R.  Bay  lis.  Am. 
Water  Works  Assn  -.11  .  vol.  10,  no  3.  May  1923.  pp.  305-392,  6  figs.  Ex- 
periments using  acids  with  alum:  colloidal  chemistry  and  water  purification; 
effect  of  organic  colloids  on  coagulation;  evidence  from  plant  records  indicating 
importance  of  hydrogen-ion  concentration  test;  plea  for  greater  recognition 
of  importance  of  chemistry  and  biology  in  water  purification.     Bibliography. 

WATER  SUPPLY 

Small  Towns.     Design  of  City  Water  Systen  Uoway.     Am.  Water  Works 

Assn.  —  J!.,  vol.  10,  no  3,  May  1923.  pp  105-410.  Describes  plan  which,  it  is 
believed,  comprehends  most  of  problems  met  with  in  water  supply  of  small 
towns. 

Wvtershed    Protection.     Progress    Report    of    Committee    on    Watershed    Pro- 
tection.     Am.  Watei    ',  :    —  JL,  vol    10,  no.  3,  May  1923,  pp.  453-461. 
Deals  with   ownership  of   watershed-:    physical   character  and   water   co  . 
data  on  water-borne  diseases:  elimination  of  nuisances:  laboratory  as  aid  in  pro- 
tection;  regulations  for  protection   and   need  for  enforcing   them. 

WEIRS 
Discharge  Capacity.     The  Discharging-Capacity  of  Side  Weirs.  George  S.  Cole- 
man  and   Dempster   Smith       Instn.    Civ.    Engr-   — Sessional    Notices,    no.    3, 
Apr   1923,  pp   7 1-70      Results  of  research  work  carried  out  on  laboratory'  model, 
to  determine  discharge  capacity  of  overflow   weirs  of  storm-water  sewers. 

Welding.     See  Electric    Welding,    Arc;   Oxy-Acc'ylene    Weldng. 
WIRE  DRAWING 

Continuous  Machine.  Morgan-Connor  Continuous  Wire  Machine,  Kenneth  Be. 
Lewis.  Iron  Age,  vol.  Ill,  no.  20,  May  17.  1923,  pp  1109-1412.  3  figs.  Op  - 
rates  on  flexible  principle  of  looping  mill;  maintains  tension  without  slip;  survey 
of   development   of   continuous   wire   drawing. 
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The  Wearing  Surface — 

Essential  to  Right  Roof  Construction 

AS  you  probably  know,  tbc  original 
i\  Barrett  Specification  for  flat  roof 
A.  m.  construction  —  drawn  up  with  the 
cooperation  of  leading;  architects,  construc- 
tion engineers  and  contractors  —  called  for 
a  wearing  surface  of  slag  or  gravel. 

Since  that  day  inspection  of  tens  of  thou- 
sands of  roofs  of  all  types  and  the  experi- 
ence of  thousands  of  owners,  architects, 
building  engineers  and  contractors  have 
definitely  established  the  value  and  need 
of  such  a  wearing  surface — have  definitely 
established  these  facts: 


1.  That  a  wearing  surface  of  slag  or  gravel,  inter- 
posing an  armor-plate  <>f  fireproof  rock  between  the 
building  and  flying  embers,  is  an  all-important  factor 
in  fire  protection.  (The  National  Hoard  of  Fire 
I  nderwriten  giv<  Barrett  Specification  Roofs  the 
bail   rating.) 

2.  That  the  slag  or  gravel  which  holds  in  place  the 

heavy,  poured  (not  mopped)  top  coat  of  Specification 


Pitch,  makes  it  possible  to  use  more  than  twice  the 
amount  of  waterproofing  material  that  is  practical 
where  no  wearing  surface  is  laid.  I  his  fact  holds  good 
regardless  of  the  type  of  bituminous  material  em- 
ployed. And,  as  you  know,  it  is  the  amount  of  water- 
proofing material  that  goes  into  a  built-up  roof  that 
largely  determines  its  life  and  service. 

3.  This  wearing  surface  protects  against  surface 
wear — defies  the  scuffing  of  heavily  shod  workmen. 
The  firmly  imbedded  gravel  or  slag  is  proof  against 
erosion  or  washing  away. 

Barrett  Specification  Roofs  arc  bonded 
against  roof  repair  expense — Type  "AA" 
for  20  years,  Type  "A"  for  10  years. 

Copies  of  The  Barrett  Specification  sent  free  on  n 

The  /$£j0lME>   Company 


LIMITED 


MON I Kl  M 
WINNIPEG 


TORON I" 

\  \NC01  \  I  B 


si    |OHN,  \   M 

MM   II    \  \ 


Journal  advertisements  are  a  business  call  at  your  office. 
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Pulsometer  Engineering  Co.   Ltd. 

Reading,  England. 

Pulsometer  Turbine  Multi-Stage  Pump 
Centrifugal  Pumps  for  all  Services 

High  Efficiency 

Best  Workmanship 


BELLISS  &  MORCOM  LTD. 

BIRMINGHAM,  ENGLAND. 

STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL  ENGINES 

CONDENSERS 

STEAM  TURBINES 


AGENTS 


LAURIE   8c   LAMB,  BOARD  OF  „T0™E,BU,LDING' 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works; 


Walkerville,  Ont. 


Designers,  Manufacturers  and  Erectors  ot 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention    Given  to  the  Design    and    Manufacture    or 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Birks  Building,  MONTREAL,  P.O.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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DODGE 

Power  Transmission  Machinery 

Thirty-five  years  of  engineering  and  practical  experience,  combined  with  the  largest 
and  most  modern  manufacturing  facilities  assures  to  the  buyer  of  DODGE  Transmission 
Machinery  a  quality  in  materials  and  reliability  in  the  finished  product  that  cannot  be 
equalled.  Large  and  complete  line  of  Shafting,  Hangers,  Pulleys,  Couplings,  Friction 
Clutches  always  in  stock.    All  parts  standardteed  and  interchangeable. 

DODGE  MANUFACTURING  GO.  OF  CANADA,  Limited 

TORONTO :  City  Office  and  Stockroom,  210  King  St.  West 
MONTREAL  BRANCH:  770  St.  Paul  St.  West,  Montreal 

Distributors :   Chapman  Double  Ball  Bearings  ex  our  Stock. 


M 


LEONARD    CLIPPER    ENGINE 

TS  designed  to  fill  a  widespread  and  growing  demand  for  an  engine  capable  of   doing  heavy, 
continuous  work  with  the  least  amount  of  care  and  attention. 


E.  LEONARD  &  SONS,  LIMITED 

ESTABLISHED    1834 


Head  Office  and  Works:  I.ondon,  Canada. 

Branched  and  Agent*  from  (Toast  to  Coa»t 


Men  of  influence  consult  Journal  advertising. 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizesjand  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,   ETC.,  SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  BId'g 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Grelg,  Kobt.  Hamilton  &  Co.. 

Winnipeg,  Man.  460  St.  James  St.,  VancouTer,  B.C. 

Montreal,  Que. 


Made  in  Canada 


Morgan    &    Wright    Co. 

believe  in 

High  Superheat 


ELESCO  SUPERHEATERS  have  thoroughly  established 
their  unexcelled  reliability  and  economy  at  this  progres- 
sive Detroit  concern,  which  carries  a  daily  average  load  of 
16,000  horsepower  on  its  Riley  Stoker  fired  Connelly 
Boilers  operating  at  160  pounds  pressure  and  150  degrees 
superheat. 

There  is  a  reason  for  the  superiority  of  ELESCO 
SUPERHEATERS  for  the  central  station,  manufacturing 
plant,  and  institution.  Our  engineering  department 
would  welcome  an  opportunity  to  lay  all  the  facts  before 
you  and  your  engineers,  and  to  estimate  the  savings 
that  could  be  made  in  your  plant  by  operating  with 
superheated  steam,  obtained  in  this  economical  way. 

Write  for  OT- Series   Bulletins 

The  Superheater  Company,  Limited 

Transportation  Bldg,  MONTREAL 
Works  at  SHERBROOKE,  Que. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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The  New  Marion 
"21" 

n 


"MARION" 

Steam  Shovels 

STILL  LEAD 

Supplied  with 

STEAM, 
GASOLINE 
ELECTRIC 

—  OR  — 

ELECTRIC 
POWER 

ASK    FOR     CATALOGUE 


BRANCH: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Brmnchoa: 

COBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA.  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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CAMBRIDGE 
THERMO-ELECTRIC 
PYROMETERS 


Ranges  up  to  1400°C. 

THOUSANDS  of  these  Pyrometers  are   now  in  continuous  operation  in 
all  parts  of  the  world.     They  are  suitable  for  measurements  of  high 
temperatures  in  industrial  processes  and  research  work. 
Cambridge  Pyrometers  are  characterized  by  careful  attention  to  details;  they 

are  simple,  robust  and  accurate. 
Indicating  and  Recording  Outfits  can  be  supplied  for  one  or  more  points. 

A  SINGLE  POINT  INDICATING  OUTFIT  IS  ILLUSTRATED. 


,™^™"*        h    intr-Z   45,GROSVENOK  PLACE 

LONDON   8.  /T-aJ  Office  /-\tvt  i~\ /-vivt        tz     AV/    1 

CAMBRIDGE         &Sho* rooms'     LONDON    ,   S.W.I. 


BRANCHES: 


CANADIAN    DISTRIBUTORS 

INSTRUMENTS    LIMITED 

Head  Office;    OTTAWA,    ONT. 
TORONTO  QUEBEC  EDMONTON  REGINA 


WINNIPEG 


Dominion  Bridge  Company,  Limited 

Montreal,  P.Q. 


Engineers,    Manufacturers    and    erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS. 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS: 
BARGES,  TURNTABLES.  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES.  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND      GENERAL      MACHINE    WORK. 


MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO,    Ont., 


WINNIPEG.    Man., 


SALES    OFFICES: 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man 
Regina.  Sask. 


OTTAWA,    Ont. 

Ottawa.  Ont. 


Every  advertisement  is  a  message  to  you. 
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KENNEDY 


CASTINGS 


WATER  POWER  PLANT 
MACHINERY 

Clean,  dependable  castings  in  malleable  iron,  grey  Machinery  for  every  water  power  plant  requirement 

,       ,  .  .    ,  ,-,  — turbines,  stoplog  and  headgate  winches,  hoists,  etc. 

iron,   steel,   aluminum,   brass  and   bronze.     Guar-  _special  machinery  to  engineers' drawings  and  speci- 

anteed    sound   and    true.     Expert    Machine    work.  fications. 

TRANSMISSION    MACHINERY 

Gears,  bearings,  pulleys,  bridgetrees,  etc.  Our  supply 
of  stock  patterns  is,  without  exception,  the  largest  in 
Canada. 

The  Wm.  Kennedy  £  Sons 

OWEN         SOUND  ONTARIO  ^  LIMITED 

DISTRICT    REPRESENTATIVES 

M.     B.    SAUNDERS,  8  Silver  Street,  COBALT,  H.     C.     KENNEDY,  232  St.  James  St.,  MONTREAL, 

Phone  Cobalt  153.  Phone  Main  394. 


MARITIME     REPRESENTATIVE 


C.    A.    FOWLER,  Tramway  Bldg.,  HALIFAX,    Nova  Scotia. 


Lake    Sand    and    Gravels 

We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 

Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Lei  Us  Quote  Atlantic  Coast. 

Our  equipment  is  the   most  up- 
roar Requirements  to-date,    enabling    us   to   furnish 

materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 

National   Sand    &   Material   Company   Ltd. 

D.  DICK,  Jr.,  President 

Welland  Ontario 


Every  advertiser  is  worthy  of  your  support. 
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STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,   MARINE, 

MECHANICAL,    MINING, 

ETC. 


\teel  wm^wmim 


HMWEB 

MONTREAL 


N 

Electric  and  Hand  Operated 


Dominion  Bridge  Company  Limited 

Head  Office  {.Works-.  Montreal         Branches:- Ottawa  .Toronto,  Winnipeg 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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De  Laval  Centrifugal  Pumps  at  Burlington,  Ont. 

FOR  domestic  service  the  pump  is 
driven  at  1160  r.p.m.  by  the  100 
h.p.  induction  motor,  which  is 
supplied  inexpensively  with  current  from 
a  hydro-electric  power  transmission  line. 
Its  capacity  is  then  900  gal.  per  min. 
against  260  ft.  head. 

For  fire  service  the  pump  is  driven  at 
1400  r.p.m.  by  the  200  h.p.  gasoline 
engine.  It  will  then  deliver  1200  gal. 
per  min.  against  350  ft.  head.  For 
starting  the  gasoline  engine,  a  storage 
battery  with  starting  outfit  is  installed. 


Our  Engineering  Department  will  give 
you  full  and  unbiased  advice  concerning 
the  best  type  of  pumping  equipment  to 
suit  your  individual  conditions. 

Ask  for  Catalog  B-103. 


De  Laval 

Steam   Turbine  Company 


TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,   Toronto 

THE  E.  LAURIE  COMPANY 
243   Bleury  St.,   Montreal,   Que. 


239 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  -  STEEL  -  SERVICE 


STEEL  BUILDINGS  &  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  8c  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


FOR  WATER   PURIFICATION: 

SULPHATE  OF  ALUMINA,  LIQUID  CHLORINE, 

CHLORIDE  OF   LIME. 


OFFICES: 

Montreal  and  Toronto. 


Works: 

Sulphide,  Ont;  Capelton.  Que;  Barnet.  B.C. 


Journal  advertisers  arc  discriminating  advertisers. 
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Bevel 
Pinions 


Standard  or  Special 
Made  to  Suit  Your  Needs 


All  our  bevel  gears  have 
teeth  accurately  planed  on 
Gleason  bevel  gear  planers. 


Write  for  quotations  on  our  silent 
pinions  of  Condensite  Celoron 
or  Rawhide. 


Hamilton  Gear 
&  Machine  Co. 

76  Van  Home  St.    TORONTO 


Columbia 
Pyramid 
Brushes 


Avail  Yourself  of 

Columbia 

Data  Sheet  Service 


W^H ETHER    you    have   one 
brush  equipped  unit  or  a 
thousand,  Columbia  Data  Sheet 
Service  is  at  your  command. 

Correct  analysis  of  the  relevant 

facts  is  necessary  in  deciding  the 
most  suitable  brushes  for  any 
machine.  The  essential  facts 
are  ascertained  by  Columbia 
Brush  specialists.  They  are 
then  carefully  analysed  by  the 
Columbia  Board  of    Engineers. 

The  Columbia  Pyramid  Brushes 
as  specified    for  each    unit    are 

guaranteed  correct. 


CANADIAN  NATIONAL  CARBON  CO. 
LIMITED 


TORONTO 


CANADA 


N 


Look  for  this  mark  on 
your  brushes 


MG. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Five  Months  on  the  Job  Without  a  Day's  Lost  Time 


Read    This    Record   on    Government 
Work    on    the  Well  and    Canal 


Dunnville,  Ontario. 
May  14th,  1923. 


L.  D.  Hara,  Esq., 

Supt.  Engineer,  Welland  Canal, 

St.  Catharines,  Ont. 

Dear  Sir: — Yours  of  the  11th  received.  Re  Sidewalk  and 
Road  Paver  bought  last  June  from  the  Canadian  Fairbanks- 
Morse  Co.,  and  made  by  Messrs.  Wettlaufer  Bros.— in  reply 
would  say  that  the  Machine  has  given  every 
satisfaction  and  surprised  Mr.  Wilson,  who 
had  charge  of  the  5  miles  of  Paving  between 
Dunnville  and  Stromness.     I  might  say  that 
during  nearly  five  months  continuous  running 
(Sundays  excepted)  altogether  there  would 
not  be  a  half  a  day  lost  time  on  account  of 
break  downs,  then  it  was  nothing  serious. 
When  we  first  got  the  machine  Mr.  Wilson 
condemned  it,  on  account  of  the  castings 
being  too  light,  and  asked  the  writer  to  get  a 
duplicate  lot  of  castings  in  case  of  the  ones 
on  the  Machine  wearing  out,  but  we  have 
never  had  to  renew  a  Casting,  and  they  look 
to  be  good  for  a  lot  of  work  yet. 
Yours  truly, 
(Signed)  D.  T.  ROGERS,  Overseer. 

This  Machine  Will  Quickly  Pay  for 
Itself.    Write  now  for  Folder  191. 

WETTLAUFER  BROS.  Limited 


m 


The     Wettlaufer 
10      Cub.      Ft. 
Combination 
Paver    for 
Road  P avini 
Sidewalks 
and    General 
Construction. 


198  Spadina  Ave., 


Toronto 


WETTLAUFER 

concrete:   machinery       m 


DUNLOP 


"Gibraltar 

RedSpecial" 

BELTING 


(or 


Satisfactory,  Economical 
Transmission  Belt  Service 


mmum^ 


DUNLOP  TIRE  &  RUBBER  GOODS 
CO..  Limited 

Head  Office  and  Factoriea:  TORONTO 
Branchea  in  Leading  Citiea 


Mention  of  The  Journal  to  advertisers  advances  VOW  interests. 
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/.   P.    Morris   Turbine   Unit   designed   and   built   for   the 
Dry  den   Paper  Co.  L,imited,    Dry  den,    Ont. 

A  Modern,  Low  Head, 

Open  Flume  Installation 

This  unit  will  develope  1400  h.p.  at 
225  r.  p.  m.  under  29  ft.  effective  head. 
The  use  of  the  Moody  Diagonal  Runner 
with  its  unusually  high  speed  for  its 
diameter  results  in  important  econ- 
omies throughout  the  entire  design. 

Hydraulic  Engineers  are  invited  to  send  for  our 
new  70 page  book  "Progress  in  Hydraulic  Engineer- 
ing, J 922"  or  for  estimates  on  any*  proposed 
development 

Dominion  Engineering  Works 

LIMITED 
MONTREAL    -    CANADA 


BALL  BEARINGS  OF  FINE  QUALITY 
"Rudge-Whitworth" 

MADE    IN    ENGLAND 


Bearings  for 

ENGINEERING     SERVICE. 
Single  Row  Radial. 

Double  Row  Radial. 
Self  Aligning  Plumber  Blocks. 

Self  Aligning  Shaft  Hangers. 
Thrust  Bearings. 

Steel  Balls. 


Stocks  Carried  in  Montreal 


Canadian  Representatives: 

Openshaw  &  Bennet  Ltd. 

416  Phillips  Place    —    Montreal. 


Your  Jobber  Handles 

DART  UNIONS 


ALL  DART  UNIONS 

HAVE  A 

Bronze  to  Bronze  Ball  Shaped  Joint 

Because  of  this  feature,  the  Dart  cannot 
deteriorate  at  the  vital  part,  and  is  easily 
connected  whether  pipes  are  in  or  out  of 
line. 

MANUFACTURED  BY 

DART  UNION  Co.,  Ltd. 

TORONTO 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Canadian   Tie  and  Lumber  Co, 


LIMITED 


511  Temple  Build ingy 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Teat*  of  all  Materials  Including  Steel,  Bran,  Coal,  Oils. 
Water,  Ores,  Sande,  Cement. 

Specialist*  (or  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


CANADA 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  RINDS 

SPRINGS 


OFFICE    and     WORK 


j  Ontario  St.  East 

\    DARLING  «nd  DAVIDSON 


MONTREAL 


JENKINS 

gronze 
Swing   Check  Valve 


Fig.    475 

Adapted  for  use  in  horizontal 
or  vertical  position. 

A  strong  handsome  and  durable  valve 
equipped  with  Disc  Holder  and 
Composition  Disc. 

The  Disc  lifts  well  out  of  the  passage 
and  offers  no  more  resistance  to  the 
flow  than  the  best  gate  valve. 

Fig.  475,  shown  here,  is  the  screwed 
standard  pattern  for  150  pounds 
working  pressure.  This  Valve  can  be 
furnished  with  flanged  ends  if  desired 
(Fig.  476).  These  Valves  have  the 
renewable  disc  feature,  and  like  all 
genuine  Jenkins  Valves  have  the 
Diamond  Trade  Mark  on  the  Body. 

Catalog  No.  9  tells  about  these  valves 
in  detail.    Write  for  free  copy. 


JENKINS  BROS.  LIMITED 

HEAD  OFFICE  and  WORKS: 
103  St.  Remi  Street,  Montreal. 

SALES  OFFICE: 

Toronto,  Vancouver. 

EUROPEAN  BRANCH: 
6  Great  Queen  St.,  Kingsway,  London  W.C.  2.  Eng. 

FACTORIES: 
Montreal,  Bridgeport,  Elizabeth. 


Always  marked  with  the  "Diamond 

enMnsWves 

J  SINCE  1664 


Valuable  suggestions  a/>f>car  in  the  advertising  />< 
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Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Linesbaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  rec-d. 

CANADIAN  AGENTS 


St.   Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  G.  Allan,  President 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSQN  PIPE  &  FOUNDRY  CO.  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,     ONT. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24   Adelaide  Street,  East         :  :  :  Toronto,  Ont. 

QUEBEC  &  EASTERN  ONTARIO  REPRESENTATIVE: 
E.  W.  Playford,        -        358  Beaver  Hall  Sq.,  Montreal,  P.  Q. 

"I.-T  -E."  CIRCUIT  BREAKERS  AND  U-RE-LITES. 

"SLNDH"  ELECTRIC  CONTROLLING  DEVICES  A.  C.  or  D.  C. 

"S    &  C."  FUSES,  HI-TENSION  AIR  BREAK  EQUIPMENT,  LIGHTNING  ARRESTERS,  ETC. 

"ACME"   MAGNET  WIRE  AND  VARNISHED   INSULATIONS. 

"FEDERAL"  electrical  porcelain. 

"Let  us  send  you  particulars  of  the  tines  you  are  interested  in." 


Hydraulic  Turbines 

-OF- 
CANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE  A 
SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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MacKinnon  Steel  Co. 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


E.  G.  M.  Cape&  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings   recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque.  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all   classes  of   Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 

MONTREAL 


>. 


Strongest  and 
Most  Durable 

A  PEDLAR  Culvert  of  a  capacity  which 
■*■  has  been  correctly  figured  for  the 
work  it  has  to  do  will  serve  successfully 
for  many  years. 

PERFECT" 

CULVERTS 

are  made  from  a  pure  iron  with  copper 
content  which  gives  the  greatest  resist  ami1 
to  all  corrosive  agents  present  in  the  soil  or 
atmosphere.  This  material — -  <@ncj§j>  is 
of  heavy  gauge,  deeply  corrugated  and 
thoroughly  galvanized.  Every  year  Pedlars' 
Culverts  grow  more  popular  with  engineers 
tor  both  highway  and  railway  drainage. 
We  also  manufacture  Stcelcrete,  Metal  Lath, 
Metal  Roofing  and  Siding,  Rib  Fabric,  Floor 
Tvle,    etc. 

Write  for  Culvert  Booklet  "E.J" 

C%  PEDLAR  PEOPLE,^ 

ESTABLISHED      (••! 

26  Nazareth  St.,  Montreal,  One. 

Executive  Offices:  Oshawa,  Ont. 

Factories:  Osh;iw;i,  Out.  ami   Montreal,  Que. 

Branches:  Quebec,  Ottawa,  Toronto, 

Hamilton,  London,  Winnipeg, 

Calgary  i  Vancouver. 


EVE  RYT  KING    IN    SHEET    M  ET  AL 


Buy  your  equipment  from  Journal  advertisers. 
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Here's  a  Positive  Remedy 

that  instantly  and  efficiently  puts  an 
end  to  your  cinder  troubles.  The 
Sturtevant  Cindervane  Fan  collects 
even  the  finest  cinder  particles  before 
they  are  blown  up  the  stack;  at  the 
same  time  affording  an  excellent  in- 
duced draft. 

Write  for  folder  610. 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL         GALT         TORONTO 

jlurlevanl 


THE  J.  FRANK  RAW  COMPANY 

Limited 

56  Adelaide  Street  East 

TORONTO    -     -    -    ONTARIO 

Manufacturers  of 

NEW   CONSOL   TRANSITS 
and  LEVELS 

BLUE  PRINT  MACHINERY 

BLUE  PRINT  PAPERS  and  CLOTHS 


Importers  of 

DRAWING  OFFICE  SUPPLIES 
and  INSTRUMENTS 


Write  for  our  new   Illustrated   Catalogue 
and  get  our  prices 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines; 

I.— Duration  of  the  lease,  from  25  to  50  years,  according  10 
the  Importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3.— An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  Is  subject  to  revision,  every  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  In  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  Installation. 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.Q. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M. E.I. C. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pre*.  &  Gcn'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  teats  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING.  MONTREAL 
Branches:  Toronto  Vancouver  London.  England 


Chick  Contracting  Co. 

LIMITED 

Paving,   Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards ; 

951   MCDOUGALL   ST. 
WINDSOR,         -         ONTARIO 


Remember  The  Journal  when  buying  apparatus. 
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;r  S|t.,  TJ»j-on4;   Montrfsal  ^j>ffici&:  169  Pe«jl  St 


AGENCIES: 

R.      R.      Power,      Royal      Bank      Chambers,         MacFarlane  -  Dougrlas    Co.,    Ltd.,    250    Slater  A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Halifax,  N.S.  Street,  Ottawa.  Saskatoon. 

Gandy  &  Allison,  St.  John,  N.B.  R.  y.  Kilvert  &  Co.,  402  Builders'  Exchange,  Gormans,    Limited,  Edmonton,   Calgary   and 

W.  J.  Banks,   103   St.  John   Street,   Quebec.  Winnipeg.  Vancouver. 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.     Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CMBt  IRON  Pf PE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


William  Hamilton  Co,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and   Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


The  advertiser  is  ready  to  give  full  information. 
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Purchasers'  Classified  Directory 

A  Selected  List  of  Equipment,  Apparatus  and  Supplies 

For  Alphabetical  List  of  Advertisers  see  page  46 


Acids: 

Nichols  Chemical  Co.,  Ltd 
Air  Brakes: 

Canadian  General  Electric  Co., 
Ltd. 
Air  Coolers: 

Laurie  and  Lamb. 
Alumina  Sulphate; 

Nichols  Chemical  Co.,  Ltd. 
Ammonia  Valves  and  Fittings: 

Crane  Ltd. 
Angles: 

Dominion  Bridge  Co  ,  Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 
Asphalt: 

Imperial  Oil  Ltd. 
Ash  Handling  Equipment: 

Combustion    Engineering    Corp. 
Ltd. 
Automatic  Air  Valves: 

Jenkins  Bros.,  Ltd. 
Automatic  Underfeed  Stokers: 

Taylor  Stoker  Co.,  Ltd. 


Balls,  Chromang  Grinding: 

William  Kennedy  &  Sons,  Ltd. 
Balls,  Steel: 

Canadian  S.K.F.  Co.,  Ltd. 
Bar  Benders: 

Koehring  Co.,  of  Canada,  Ltd. 
Bar  Cutters: 

Koehring  Co.,  of  Canada,  Ltd 
Bars,  Reinforcing: 

Algoma  Steel  Corp.,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 
Bars,  Steel  &  Iron: 

Steel  Co.,  of  Canada  Ltd. 
Beams: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  WorksCo.,  Ltd. 
Bearings,  Ball: 

Canadian  S.K.F.,  Co.,  Ltd. 

Openshaw  &  Bennett,  Ltd. 
Bearings,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Bearings,  Roller: 

Canadian  S.K.F.   Co.,    Ltd. 
Belting: 

Dunlop  Tire  and  Rubber  Goods 

Co.,  Ltd. 

Jones  and  Glassco,  Regd. 
Blowers: 

B.  F.  Sturtevant  Co.  of  Canada, 
Ltd. 
Blowers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Blue  Print  Machinery: 

Instruments  Ltd. 

J.  Frank  Raw  Co.,  Ltd. 
Boiler  Plant  Accessories: 

Combustion    Engineering     Corp 
Ltd. 
Boilers: 

Waterous    Engine     Works    Co. 
Ltd. 
Boilers,  Heating: 

E.  Leonard   &  Sons,  Ltd. 

Taylor  Stoker  Co.,  Ltd. 
Boilers.  Portable: 

E.  Leonard  &  Sons,  Ltd. 
Boilers,  Return  Tubular: 

Goldie   &  McCulloch  Co.,  Ltd. 
Bolts: 

British  Empire  Steel  Corp..  Ltd 

Steel  Co.,  of  Canada,  Ltd. 
Bridges,  Highway: 

Hamilton  Bridge  Works (  to  ,Ltd 
Bridges,  Steel: 

Canadian  Bridge  Co.,  Ltd. 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co. .Ltd. 
Broadcasting  Equipment: 

Marconi  Wireless  Telegraph  Co., 
of  Canada,  Ltd. 

Northern  Electric  Co.,  Ltd. 
Bucket  Loaders: 

Mussens  Ltd. 
Builders  Supplies: 

Jno.  E.  Russell  Co.,  Ltd 
Building  Papers: 

Barrett  Co.,  Ltd. 
Buildings.  Steel: 

■      n     idem     I'.r  i.l.i'e    t  'o   ,     Ltd. 

Dominion  Bridge  Co..  Ltd. 
Hamilton  Br  id  re  Works  Co.,  Ltd. 
MacKinnon  Steel  Co.,  Ltd. 


Cars.  Dump: 

Mussens  Ltd 
Car  Equipment  Specialties: 

Dominion   Insulator    &   Mfg.  Co 
Ltd. 
Car  Wheels,   Chilled  Iron. 

Canada  Iron  foundries.  Ltd. 


Casements,  Steel: 

Canadian      Metal      Window      & 
Steel  Products,  Ltd. 

Trussed    Concrete   Steel   Co.,   of 
Canada,  Ltd. 
Castings: 

William  Kennedy   &  Sons,  Ltd. 
Castings.  Brass: 

Superheater  Co..  Ltd. 
Castings,  Car  and  Locomotive: 

Canadian  Steel   Foundries,    Ltd. 
Castings;  Ferro-Alloy. 

Canadian  Steel  Foundries,  Ltd. 
Castings,  Iron: 

Canada   Iron   Foundries.   Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry  Co.,  Ltd. 

Superheater  Co.,  Ltd. 
Castings,  Steel: 

Canadian  Steel  Foundries,  Ltd. 
Catenary  Materials: 

Dominion   Insulator  &  Mfg.,  Co. 
Ltd. 
Cement,  Dealers: 

Jno.  E.  Russell  Co.,  Ltd. 
Cement,  Manufacturers: 

Canada  Cement  Co.,  Ltd. 
Cement,  Waterproofing: 

Dominion  Tar  &  Chemical   Co., 
Ltd. 
Chains: 

Canadian  Link-Belt  Co.,  Ltd. 
Chains,  Silent: 

Jones  and  Glassco,  Regd. 
Channels: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 
Chemist,  Industrial: 

Milton  Hersey  Co.,  Ltd. 
Chimneys: 

Combustion   Engineering  Corp., 
Ltd. 
Circuit  Breakers: 

Dominion  Engineering    Agency, 
Ltd. 
Coal: 

British  Empire  Steel  Corp.,  Ltd. 
Coal  Handling  Equipment: 

Canadian  Link-Belt  Co.,  Ltd. 

Combustion  Engineering  Corp., 
Ltd. 

Dominion  Bridge  Co.,  Ltd. 
Coke: 

British  Empire  Steel  Corp.,  Ltd. 
Compressors,  Air: 

Canadian  Westinghouse, Co., Ltd. 
Compressors,  Ammonia: 

Taylor  Stoker  Co.,  Ltd. 
Compressors,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Concrete  Mixers: 

F.  H.  Hopkins  &  Co.,  Ltd. 

Koehring  Co.,  of  Canada,  Ltd. 

Mussens  Ltd. 
Condensers, Synchronous  &  Static 

Canadian  General  Electric  Co., 
Ltd, 
Condenslte  Celoron  Silent  Gears. 

Diamond    State    Fibre    Co.,    of 
Canada  Ltd. 
Construction  Material : 

Northern  Electric  Co.,  Ltd. 
Contractors: 

E.  G.  M.  Cape  &  Co. 

Chick  Contracting  Co.,  Ltd. 

E.  O.  Leahey  &  Co.,  Ltd. 
Randolph  MacDonald  Co.,  Ltd. 

Contractors'  Plant  and  Supplies. 

F.  H.  Hopkins  &  Co.,  Ltd. 
Controllers,  Electric: 

Canadian  Westinghouse  Co.  Ltd. 
Conveyors: 

Combustion  Engineering   Corp., 
Ltd. 
Conveyors,  Belt  and  Screw: 

Canadian  Link-Belt  Co.,  Ltd. 
Conveyors,  Portable  Belt: 

Mussens  Ltd. 
Couplers,  Car  and  Locomotive: 

Canadian   Steel   Foundries,   Ltd. 
Cranes,  Caterpillar  type: 

Koehring  Co.,  of  Canada,  Ltd. 
Cranes,  Locomotive: 

Canadian  Link-Belt  Co.,  Ltd, 

F.  H.  Hopkins   &  Co.,  Ltd. 

Mussens  Ltd. 
Cranes,  Travelling: 

Dominion   Bridge  Co.,    Ltd. 
Creosote  Oils: 

Barrett  Co.,  Ltd. 

Dominion  Tar  &  (hemic  all  o  , 
Ltd. 
Crushed  Stones: 

Jno.  E.  Kussell  Co.,  Ltd. 
Culvert  Pipe: 

Canada  Lock  Joint  Pipe.  Ltd. 

Gartsliorc  Thomson     Pipe     and 
Foundry  Co  ,  Ltd. 

Pedlar  People,  Ltd. 


Culverts,  Metal: 

Pedlar  People,  Ltd. 
Culverts,  Road: 

Canada  Lock  Joint  Pipe,  Ltd. 

D 

Damp  Proof  Coating: 

Dominion  Tar  and  Chemical  Co., 
Ltd. 
Derricks: 

Mussens  Ltd. 
Dies: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Doors,  Fireproof: 

Canadian    Metal     Window    and 
Steel    Products,    Ltd. 
Draughting  Supplies: 

Instruments,  Ltd. 

J.  Frank  Raw  Co.,  Ltd. 
Drill  Chucks: 

Canadian  S.K.F.,  Co.   Ltd. 
Drying  Systems: 

B.  F.  Sturtevant  Co.,  of  Canada. 
Ltd. 
Dumb  Waiters,  Electric: 

Turnbull  Elevator  Co.,  Ltd. 


Economizers: 

Combustion  Engineering    Con  ., 
Ltd. 
Educational: 

Industrial  Extension  Institute. 
Electric  Motors: 

Dominion    Engineering    Agency 
Ltd. 
Electrical  Appliances: 

Northern  Electric  Co.,  Ltd. 
Electrical  Instruments: 

Instruments,  Ltd. 
Electrical  Supplies: 

Northern  Electric  Co.,  Ltd. 
Elevator  Safety  Gates: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Freight: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Passenger: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Push  Botton: 

Turnbull  Elevator  Co.,  Ltd. 
Enamels,  Acid  &  Fume  Resisting: 

Dominion  Paint  Works,  Ltd. 
Enamels,  Industrial  Lighting: 

Dominion  Paint  Works,  Ltd. 
Engines,  Gas  and  Oil: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Engines,  Steam: 

Goldie  &  McCulloch  Co.,  Ltd. 

Laurie  and  Lamb. 
Excavators,  Dragline: 

Koehring  Co.,  of  Canada,  Ltd. 
Exhaust   Steam   Injectors,   Loco- 
motive: 

Superheater  Co.,  Ltd. 
Expanded  Metal: 

Pedlar  People  Ltd. 


Fans: 

B.  F.  Sturtevant  Co.,  of  Canada. 
Ltd. 

Combustion  Engineering   Corp., 
Ltd. 
Feed-Water  Heaters,  Locomotive: 

Superheater  Co.,  Ltd. 
Fibre,  Hard  Vulcanized: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Fillers,  Wood  and  Metal: 

Dominion  Paint  Works,  Ltd. 
Fire  Alarm  Apparatus: 

Northern  Electric  Co  .  Ltd 
Fireproofing,  Hollow  Tile: 

Interlocking  Tile  Co.,   Ltd. 
Fish  Paper: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Flat  Arches: 

Combustion   Engineering   Corp.. 
Ltd. 
Floortyle: 

Pedlar  People,  Ltd. 
Forgings: 

British  Empire  Steel  Corp  ,  Ltd. 

Dominion  Bridge  Co  ,    Ltd. 
Fuel,  Oil: 

Imperial  Oil,  Ltd. 


Gasoline: 

Imperial  Oil,  Ltd. 
Gauges: 

l'ratt  &  Whitnej  Co  .  of  Canada, 
l  id 
Gear  Reductions: 

Hamilton  Gear   A   Machii 


Gears: 

Canadian  Link-Belt  Co  ,  Ltd 

Dominion     Engineering     Works, 
Ltd. 

Hamilton  Gear    <fc   Machine  Co. 
Gears,  Machine  Cut: 

Jones  and  Classco,  Regd. 
Gears.  Silent,  Waterproof: 

Diamond    State    Fibre    Co  ,    of 
Canada.   Ltd. 
Geirs,   Double  Helical: 

De  Laval  Steam  Turbine  Co. 
Generators: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Ground  Joints  Unions: 

Dart  I'nion  Co.,  Ltd. 


II 


Heaters,    Boiler    Feed-Water: 

Goldie  &  McCulloch  Co.,  Ltd. 
Heating  Material: 

Crane  Ltd. 
Hoisting  Engines: 

Mussens  Ltd. 
Hoists: 

Koehring  Co.,  of  Canada.  Ltd. 
Hoists,  Electric: 

Taylor  Stoker  Co.,  Ltd. 
Hoists,  Hydraulic: 

Turnbull  Elevator  Co.,  Ltd. 
Hoists,  Mono-Rail: 

Taylor  Stoker  Co  .  Ltd. 
Hydraulic  Press  Control  Systems: 

Taylor  Stoker  Co.,  Ltd. 


Industrial   Electric   Control: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion   Engineering   Agency, 
Ltd. 
Insulated  Rail  Joints.  Continuous 
Rail  Joint  Co.,  of  Canada,  Ltd. 
Insulating  Compounds: 

Dominion  Tar   &  Chemical  Co  , 
Ltd. 
Insulation,  Fibre  and  Celoron: 
Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Insulators,  Porcelain: 

Dominion  Insulator  &  Mfg.,  Co. 
Ltd. 

J 

Joints,  Filler  Paving: 

Barrett  Co.,  Ltd 


Kerosene: 

Imperial  Oil  Ltd. 


Lightning  Arrestors: 

Canadian  General  Electric  Co., 
Ltd. 
Lighting  Equipment,  Industrial 
and  Street: 

Canadian  General  Electric  Co., 
Ltd. 
Locomotives : 

Mussens  Ltd. 
Locomotives,  Electric: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  WestinghouseCo.Ltd. 
Lubricating  Oils  &  Greases: 
Imperial  Oil  Ltd. 

M 

Machinery: 

Canadian  Fairbanks-Morse   Co., 
I  td 
Machinery.  Special: 

Dominion    Engineering     Works. 
Ltd 
Marine-Machinery: 

William    Kennedy    A   Sons.    Ltd. 
Measuring   Tapes: 

I.ufkin  Rule  Co  ,  of  Canada,  I  td. 
Merchant  Bars: 

British  Empire  Steel  Corp  .  Ltd. 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete   Steel    Co.    of 
ada,  Ltd. 
Milling  Cutters: 

Pratt  4  Whitnej  Co.,  of  Canada. 

I  td. 

Mining  Machinery: 

William  Kennedy  &  Sons.  Ltd. 
Motors: 

Canadian  Fairbanks-Morse  Co. 
Ltd. 
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On   Sale  Everywhere 

Send  for  Catalogue 


UF/C/Af  TAPES 


MADE   IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

the fi/Ftc/N Rule  f?o.  ofQanada^Lw. 

W/NDSO/tONT. 


CANADA  IRON  FOUNDRIES,  LIMITED 


-  ._\-,       - 


CAST  IRON  PIPE 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


THE  VULCAN  IRON  WORKS, 


LIMITED 


Established  1874 


WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal   Castings  (Iron  and  Brass) 

Structural  Steel 

Boilers  and  Steel  Plate  Work 

Iron  and  Steel  Forgings 

Steel  Tanks  of  every  description 

Our  facilities  enable  ua  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


Reduce 
Insurance   Costs 


EDDYS 

INDURATED 
FIBREWARE 
FIREPAILS 


Fullfil  insurance 
companies' 
requirements 
whereby  lower 
premiums  are 
earned.  Pay  for 
themselvesin  less 
than  a  year. 


Built  of  chemically  treated  wood 
fibre,  made  in  one  piece. 

The  safest  and  surest  emergency 

pail.  %^Zz 

Used  in  mantf  leading   factories. 

The  E.  B.  Eddy  Co.,  Limited 

HULL.    QUEBEC 
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Motors,  Electric: 

Canadian  <  leneral  Electric  Co., 
Ltd. 

Canadian  Westinghousc  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Mixers,  Paving: 

Koehring  Co.,  of  Canada,  Ltd. 

N 

Nails: 

British  Empire  Steel  Corp.,  Ltd. 


OH  Burning  Equipment: 

Combustion  Engineering  Corp., 
Ltd. 
OH  Purifiers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 


Packing: 

Dunlop  Tire    &  Rubber  Goods, 
Co.,  Ltd. 
Paints,  Acid  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Anti-Corrosive: 

Dominion  Paint  Works,  Ltd. 
Paints,  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints,  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works,  Ltd. 
Paints,  Metal  Protectives: 

Barrett  Co.,  Ltd. 

Dominion  Paint  Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion    Engineering     Works, 
Ltd. 
Paving  and  Paving  Materials: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Pinions: 

Hamilton  Gear  &  Machine  Co. 
Pipe  Colls: 

Superheater  Co.,  Ltd. 
Pipe,  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Pipe  Couplings,  Union 

Dart  Union  Co.,  Ltd. 
Pipe  Fittings: 

Crane  Ltd. 
Pipe,  Lead: 

Steel  Co.  of  Canada,  Ltd. 
Pipe  Lines: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipes,  Cast  Iron: 

Canada  Iron  Foundries,  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry   Co.,   Ltd. 
Pipes,  Reinforced  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Openshaw  &  Bennett,  Ltd. 
Plates,  Steel: 

British  Empire  Steel  Corp.,  Ltd. 

Hamilton     Bridge     Works     Co., 
Ltd. 

Vulcan  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Ltd. 


Posts,  Indicator: 

Jenkins  Bros.,  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  &  Mfg.  Co., 
Ltd. 
Power  Apparatus  •. 

Northern  Electric  Co.,  Ltd 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels: 

Wm.  Kennedy  &  Sons,  Ltd 
Pulleys: 

Canadian  8.K.F.  Co.,  Ltd. 
Pulleys,  Fibre: 

Diamond    State    Fibre    Co.    of 
Canada,  Ltd. 
Pulp  Mill  Machinery: 

Waterous Engine  Works  Co..  Ltd. 

William  Hamilton  Co.,  Ltd. 
Pulverized  Fuel  Systems: 

Combustion  Engineering   Corp., 
Ltd. 
Pump  Valves: 

Jenkins  Bros.,  Ltd. 
Pumps: 

Koehring  Co.  of  Canada,  Ltd. 

Canadian  Fairbanks  Morse  Co. 
Ltd. 

Dominion    Engineering     Works, 
Ltd. 
Pumps  and  Condensers. 

Goldie  &  McCulloch  Co.,  Ltd. 
Pumps,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 

Laurie  &  Lamb. 
Pumps,  Hydraulic: 

Taylor  Stoker  Co..  Ltd. 
Pumps  OH, 

Taylor  Stoker  Co.,  Ltd. 


R 


Radiator  Valves: 

Jenkins  Bros.,  Ltd. 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co.. 

of  Canada,  Ltd. 
Northern  Electric  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  &  Mfg.,  Co. 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,  Ltd. 
Railroad  Spikes: 

Steel  Co.,  of  Canada,  Ltd. 
Railway  Equipment: 

Canadian  General  Electric  Co., 
Ltd. 
Rawhide  Pinions: 

Hamilton  Gear  &  Machine  Co. 
Reamers: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Recording  Instruments: 

Combustion   Engineering  Corp., 
Ltd. 
Refrigerating  Machinery: 
Taylor  Stoker  Co.,  Ltd. 
Reinforcing  Steel: 

Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Rivets: 

British  Empire  Steel  Corp.,  Ltd. 
Road  Materials: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  &  Mfg.  Co., 
Ltd. 


Road  Tar: 

Dominion  Tar  4  Chemical  Co., 
Ud. 
Roofing  Cement: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 

Barrett  Co.,  Ltd. 
Rolling  Mill  Rolls: 

Canadian  Steel  Foundries,  Ltd. 
Roofs,  Built  up.   Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope,  Wire: 

Dominion    Wire  Rope  Co.,  Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop  Tire    &   Rubber  Goods, 
Co.,  Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood: 

Lufkin  Rule  Co.,  of  Canada,  Ltd. 


Safes: 

Goldie  &  McCulloch  Co.,  Ltd. 
Sash,  Steel: 

Canadian     Metal     Window      & 
Steel  Products,  Ltd. 

Trussed  Concrete  Steel  Co..  of 
Canada,  Ltd. 
Sawmill  Machinery: 

Waterous  Engine  WorksCo.,  Ltd. 

William  Hamilton  Co.,  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Canadian  Link-Belt  Co.,  Ltd. 
Sewer  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Sheets* 

Steel  Co.,  of  Canada  Ltd. 
Shovels,  Gasoline: 

Koehring  Co.,  of  Canada,  Ltd. 
Shearing: 

Barrett  Co.,  Ltd. 
Sodas: 

Nichols  Chemical  Co.,  Ltd. 
Shingles,  Prepared  Asphalt: 

Barrett  Co.,  Ltd. 
Speed  Reducers,  Gear: 

Hamilton  Gear  &  Machine,  Co. 
Steel  Head  Frames: 

Hamilton  Bridge  WorksCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

F.  H.  Hopkins  &  Co.,  Ltd. 

Mussens,  Ltd. 
Steam  Traps: 

C.  A.  Dunham  Co.,  Ltd. 
Steel  Ralls: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combution    Engineering    Corp., 
Ltd. 

Waterous  Engine  WorksCo., Ltd 
Stokers,   Underfeed: 

Taylor  Stoker  Co.,  Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Canadian  Bridge  Co.,  Ltd. 

Canadian  Dcs  Moines  Steel  Co., 
Ltd. 

Hamilton  Bridge  WorksCo.,  Ltd. 

Standard  Steel  Constrn.Co.,  Ltd. 

Vulcan  Iron   Works,  Ltd. 
Superheaters: 

Superheater  Co.,  Ltd. 


Surveying  Instruments: 
Instrument*,  I. united. 
J.  Frank  Raw  Co.,  Ltd. 

Switchboards,  Power  Lighting: 
Canadian  General  I.lctric  Co., 
Ltd. 


Taps: 

Pratt  A  Whitney  Co..  of  Canada, 
Ltd. 
Tar: 

Barrett  Co.,  Ltd. 
Tile.  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Transformers,  Lighting  &  Power: 
Canadian  General  Electric  Co., 
Ltd. 

U 

Underfeed  Stokers: 

Taylor  Stoker  Co.,  Ltd. 

Union  Pipe  Couplings: 
Dart  Union  Co.,  Ltd. 


Varnishes,  Add  Resisting: 

Dominion   Paint    Works,   Ltd. 
Varnishes,  Insulating: 

Dominion  Paint   Works,  Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Crane  Limited. 
C.  A.  Dunham  Co.,  Ltd. 
Dominion    Engineering     Works, 

Ltd. 
Jenkins  Bros.,  Ltd. 
Kerr  Engine  Co.,  Ltd. 

W 

Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Water  Pipe: 

Canada  Lock  Joint  Pipe  Co., Ltd. 
Waterproofing: 

Barrett  Co.,  Ltd. 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Wm.  Kennedy  &  Sons,  Ltd. 
Water  Softening  Plants: 

Laurie  &  Lamb: 
Water  Transmission: 

Canada  Lock  Joint  Pipe,  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
Welding  Outfits,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co., Ltd. 
Wheels,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Winches: 

Taylor  Stoker  Co.,  Ltd. 
Wire: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Limited. 
Wire  Mesh: 

Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Wires  and  Cables: 

Northern  Electric  Co.,  Ltd. 
Wood  Preservations: 

Barrett  Co.,  Ltd. 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Worm  Gear: 

Hamilton  Gear   &  Machine  Co. 


the  ATLAS  CONSTRUCTION  C?  Un.™ 


Engineers  and  Contractors 

37  Belmont  Street  —  Uptown  6970 

TA,  MONTREAL 

TRAOF  MARKREG D,        c    Michael  Morssen,  M.E.I.C.  President  A.  Sydney  Dawes.  M.E.I.C.,  Vice-President 
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Water  Towers  — 
a  Sign  of  Progress 

\\7  HEN  you  see  the  tall  bulk  of 
a    Pittsburgh-Des    Moines 
Elevated  Steel  Water  Tank  rear- 
ing above  the  rest  of  the  lands- 
cape in  some  busy  little  town 
or  village,  note   it    as    a  sign 
of  progress. 

Water    in    every    house     and 

business     building,     and    at 

every    corner    a    fire    plug  — 

guarantees   of  better,   more 

comfortable,  healthful  and 

safer  living  conditions. 

Our     work     includes     the 

building  of  complete  water 

works,    including  elevated 

steel  tanks,  power  houses, 

pipe  lines,  filters,  etc. 

Write  to-day  for  further 
details.  Ask  for  Catalog 
No.  65. 

Canadian  Des  Moines  Steel 
Co.,  Ltd. 

265  Inshes  Ave.,  Chatham,  Ont. 

Dept.  No.  65— 70  St.  James  St. 

Montreal,  Que. 


v  feSyftoiifE.s 


ci>  \Jci5-L^( 
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Dunhamized  Plant  of  Henry  K.  Wampole  &  Co., Ltd., 
Perth,  Ontario. 

"TX/'AMPOLE"  is  a  name  of  pharmaceutical 
v *  excellency  throughout  the  Dominion. 
We  take  considerable  pride  in  the  fact  that 
not  only  the  heating  system  in  this  remark- 
able plant  but  the  various  processes  such  as 
boiling  kettles,  driers,  etc.  are  all  Dunham- 
ized. Architects,  contractors,  and  engineers 
are  finding  Dunham  Heating  and  Industrial 
Service  increasingly  helpful. 

C.  A.  DUNHAM  CO.,  LTD. 

TORONTO,   ONTARIO 

HALIFAX,       VANCOUVER,       WINNIPEG,       OTTAWA, 

MONTREAL,    CALGARY, 

LONDON,  Eng.:  18  St.  Thomas  St.,  S.E.I. 

BUNHflM 
HEATING    SERVICE 

^  Made  in  Canada 


When 

the  preservation  of  life  and  property 
hangs  in  the  balance — 

Trust  the  YALE  Hoist 

Besides  the  acknowledged  supreme  durability  and  speedy  oper- 
ation of  this  handy  shop  helper,  its  tremendous  margins  of  safety 
and  perfected  design  and  workmanship  insure  its  ability  to 
handle  loads  without  the  slightest  danger  to  life  or  valuable 
machinery. 

Our  booklets  describe  in  detail  the  reasons  why  Yale  Hoists  arc 
so  utterly  dependable.  Ask  our  nearest  Branch  for  them  they 
contain  really  valuable  data. 

THE  CANADIAN  FAIRBANKS-MORSE  CO..  LIMITED 

St.  John,   Quebec,   Montreal,   Ottawa, 
Toronto,   Windsor,   Winnipeg,    Regina,    Calgary,    Vancouver,    Victoria. 


iU- 


T 


KJ 


Don't  fail  to  mention  The  Journal  when  writing  advertisers 


46 


THE     ENGINEERING     JOURNAL 


July,  1923 


INDEX    TO    ADVERTISERS 


I'age 

Algoma  Steel  Corporation  Limited 16 

Atlas  Construction  Co.,  Ltd n 

Barber  .ind  Associates  Limited,  Frank 47 

Barrett  Company,  Limited 27 

Beaubien.  Busfield  and  Company 47 

Bertram  &  Sons  Co.,  Ltd.,  The  John 3 

Bickerdike  Jr ,  It 47 

Boving  Hydraulic  &  Engineering  Company  Limited 38 

Bremner,  Norris  &  Co.,  Limited 47 

British  Empire  Steel  Corporation,  Limited 8 

Budden,  Hanbury  A 47 

Burnett.  J.  A 47 


Canada  Cement  Company  Limited 14 

Canada  Iron  Foundries,  Ltd 43 

Canada  Lock  Joint  Pipe,  Limited 10 

Canadian  Bridge  Company,  Limited,  The 26 

Canadian  Des  Moines  Steel  Co.,  Limited 45 

Canadian  Fairbanks  Morse  Co.,  Limited 45 

Canadian  General  Electric  Co.,  Limited 19 

Canadian  Inspection  &  Testing  Co.,  Limited 47 

Canadian  Link-Belt  Company,  Limited 

Canadian  Metal  Window  &  Steel  Products  Limited 41 

Canadian  National  Carbon  Co.,  Limited 34 

Canadian  S.K.F.  Company,  Limited 

Canadian  Steel  Foundries  Limited 32 

Canadian  Tie  and  Lumber  Co.,  Limited 37 

Canadian  Westinghouse  Company,  Lim'*ed 

Cape  &  Co.,  E.  G.  M 39 

Chick  Contracting  Company 40 

Coghlin  Co.,  Limited,  B.  J 37 

Combe,  F.  A 47 

Combustion  Engineering  Corporation,  Limited 21 

Crane  Ltd 7 

Dart  Union  Company  Limited 36 
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Ewing  &  Tremblay 
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Garthshore-Thomson  Pipe  &  Foundry  Ltd.,  The 38 

General  Supply  Company  of  Canada,  Ltd.,  The 17 

Goldie  &  McCulloch  Co.,  Limited,  The 28 

Griswold  and  Company 


Hamilton  Bridge  Works  Company,  Limited,  The 4 

Hamilton  Co.,  Ltd..  Wm 41 

Hamilton  Gear  &  Machine  Company 34 

Herscy  Company  Ltd.,  Milton 37 

Hopkins  and  Company  Limited,  F.  H 29 

Hughson  &  Sons,  Limited.  W.  C 17 

Hunt  &  Co.,  Limited.  Robert  W 40 

Hydro  Salvage  Syndicate (Inside  Front  Cover) 


Imperial  Oil  Limited (Outside  Back  Cover)         23 

Instruments  Limited 30 


James,  Proctor  &  Redfern,  Limited. 

Jenkins  Bros.,  Limited 

Jonea  &  Glassco  Reg'd 


Kennedy  &  Sons,  Limited,  The  Wm 

Kerr  Engine  Co.,  Limited,  The 
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Koehring  Company  of  Canada,  Limited . 


Quebec,  Province  of,  ( Water  Power) . 
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Lordly,  Henry  R 47 

Lufkin  Hule  Co.,  of  Canada,  Limited,  The 43 
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Marks  and  Clerk 47 

McDougall,  Pease  &  Friedman 47 

Metcalf  Co.,  Limited,  John  S 47 

Montreal  Blue  Print  Co 47 

Mussens  Limited 18 


National  Iron  Corporation  Limited 41 

National  Sand  &  Material  Company,  Ltd 31 

Nept  une  Meter  Company  Limited 

Nichols  Chemical  Company,  Limited,  The : 33 

Nicholson  Limited,  J.  B 47 

Northern  Electric  Company,  Limited 51 

Openshaw  &  Bennet,  Limited 36 

Pedlar  People  Limited,  The 39 

Potter.  Alexander 47 

Piatt  &  Whitney  Company  of  Canada,  Limited 


40 


Rail  Joint  Company  of  Canada,  Ltd.,  The 41 

Raw  Company,  Limited,  J.  F 40 

Robertson,  J.  M.,  Limited 47 

Ross  &  Co.,  R.  A 47 

Russell  Co.,  Limited,  Jno.  E 24 

Slater  Co.  Ltd.,  N 5 

Standard  Paving,  Ltd 29 

Standard  Steel  Construction  Co.,  Limited 33 

Steel  Company  of  Canada  Limited 

Structural  Steel  Association 

Sturtevant  Company  of  Canada  Limited,  B.  F 40 

Superheater  Company,  Limited,  The 28 


Taylor  Stoker  Company,  Ltd 20 

Trussed  Concrete  Steel  Company  of  Canada  Limited 11 

Turnbull  Elevator  Company,  Limited 


Undcr-Fced  Stoker  Co.,  of  Canada,  Ltd. . 


Vulcan  Iron  Works,  Limited.  The 43 

Waterous  Engine  Works  Co.,  Ltd.,  The (Inside  Back  Cover) 

Wettlaufer  Brothers,  Limited 35 

Wilson.  Alexander 47 
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PROFESSIONAL   CARDS 


Douglas  Bbbmnbb,  C.E.,  A.M.E.I.C. 
J.  H.  Nobrib,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLban,  M.8o.,  Ph.D. 
V.  C.  Moolton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel. Up  3539  65  McGUI  College  Ave. .Montreal 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 
Power,     Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


625  Corlstlne  Building 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical   and 

Electrical   Engineer 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  PhLUlpa  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

DlSIONlNO   AND    CONBTBDCTINO    EnOINBBBS 

GRAIN     ELEVATORS 
Wharves  and  Power  Plant* 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,    Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 
Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation.  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building. 

MONTREAL.  QUE. 

PHONE    UP   2I8J  P.O.    BOX    3044 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 

Toronto  Office: 
100  JARVLS  STREET. 

Montreal  Office: 
405-406   SHAUGHNESSY    BUILDING. 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineers 
Surveyors  and  Architects. 
Hrldges,  Structures  &  Reinforced  Concrete. 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  Buildings  and  Schools. 
45  Jarvls  Street,  Union  Hank  Bldg., 

Toronto,  Ont.  Dunnvlllc,  Ont. 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG., 

TORONTO,  ONT. 


Geo.  E.  McDouqail,  B.So.,  M.E.I.C. 

E.  Raymond  Pease,  B.A.,  B.So  ,  A.M.E.I.C. 

Ferdinand  J.  Fsieduan,  B.So.,  A.M.E.I.C. 

McDougall,  Pease  &   Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Station*,  Steam  Plants, 
Heating, Plumbing, Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing. Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,  Sewerage  and   Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and   Power 
Plants.      Reports,   Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      REG   D   U.  O.   PAT.  ATTY. 

DONALD    H.    MACFARLANE,  B.SC. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION    COMPANY 

Engineers  and  Chemists, 
320  Lagauchetiere  St.  W.,      Montreal,  Que. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches:  Tobonto  and  Winnipeg. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC 


HENRY    R.    LORDLY 

C.E..M.C.E..F.SE.,  M.E.I.C.  M.  Am. 8oo.CE. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction,    Dams.    Water 

Power  Harbor  Work,  Foundations  in  Clay, 

Quicksand  and  Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West.  P.O. 

Cable  Address  "Claypile",  Montreal 


H.   M.   HUGHSON.   M.C.S.F.E. 

HON.  GERALD  V.  WHITE  PHONE  QUEEN    152 

J     W     HUGHSON,    ME    AM   E  I  C. 

W.  C.  HUGHSON  and  SONS,  Limited 
Investigating    Engineers 

TIMBER    EXPERTS 
HOPE  CHAMBERS  OTTAWA 


Waltbb  J.  Fbancis.CE.  F.  B.  Bbown,  M.Se. 

M.E.I.C  M.E.I.C. 

M..Aii.Soc.CE.,  Mbm.Am.Soc.M.E. 

M.Inbt.CE.  Mem.A.I.E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Waltban,  Montreal."  W.U.Code 
Long  Distance  Telephone:  Main  5643 


J.    A.    BURNETT, 

M.E.I.C.     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  504—211  McGUI  Street, 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSF1ELD 
&    COMPANY 

CONSULTING  ENGINEERS 

2   PLACE  D'ARMES,       MONTREAL 
De  Gaspe  Beaubien  J.  L.  Busfiold 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 
Hudson  Terminal  Building. 
60  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

limited 
consulting  engineers 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Conorete 
and  Architectural  Engineering. 


M.E.I.C  Tel.  Plateau  3869 

Mem.  Am.  Soc    M.  E. 

F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  eto. 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.        Booklet  free. 


President:      J.  G    G    Kebbt 

Associates:    A    L.   Mimas,  H.  R.  McCltuont 

KERRY  &  CHACE,  LIMITED 

ENGINEERS 
Hydro-Electrio  A  Steam  Power  Developments 

Steam  A  Electrio  Railways 
Pulp  A  Paper  Mills  Industrial  Engineering 

Confederation  Life  Bldo.      TORONTO 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128   Wellington  St.  Ottawa,   Ont. 

Mr. i, I    Offi,  c      I  on, lot).    I  ngl:ind. 
Prill,  ip.ils        Sir    (.      (        M.ukv    Sir    Mug.d.l 

Clerk,  Edward  <     i<    Marks,  Matthew    I 

Ail. mi 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Mount  Royal  Hotel 
Montreal 


Architects — ifoss  &1  MacDonald 
Contractors — Thompson- Starrett  Co.,  Ltd. 


Structural  Steel  Protected  with 

SUPERIOR  GRAPHITE  PAINT 

Architects  and  engineers  the  country  over — and  building  owners  as  well — pin  their  faith 
on  SUPERIOR  GRAPHITE  PAINT,  because  they  know  through  experience  and  observation 
it  can  be  used  with  definite  assurance  of  service  and  satisfaction. 


On  this  basis  it  is  not  surprising  that  SUPERIOR  GRAPHITE  PAINT 
was  selected  for  the  protection  of  the  structural  steel  used  in  the  Mount 
Royal  Hotel.  Its  service  record  in  many  of  the  representative  structures 
throughout  the  country  was  a  determining  factor  in  its  selection. 

SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DEGRACO  line  of  depend- 
able paints,  which  includes  STA-WHITE — the  light  reflecting  paint  that  stays 
white;  DEGRACO-TONE-flat  wall  paint;  Degraco  Brick  and  Concrete 
Paints;  Degraco  House  Paints  and  Varnish;  Dampproof  Coatings,  Enamels — 
in  fact,  paints  in  all  colors  for  all  purposes. 


DEGRACO  PAINTS 
are  sold  through 
branch  offices,  with 
warehouse  stocks  in 
all  principal  cities. 
Their  use  eliminates 
the  hazard  of  experi- 
ment. 


Montreal 
Quebec 
Toronto 
Calgary 

Edmonton 


Dominion  Paint  Works,  Limited 

WALKERVILLE,  CANADA 


Winnipeg 

Halifax 
St.  John 
Regina 


"DEGRACO  —, 

ft    Jr     All  Colors  for  %.  All  Purposes       ENAMELS 


Consult  the  advertiser,  his  information  is  valuable. 


WATEROUS 

PULPWOOD 

MACHINERY 


1844-1923 


Let  us  help  you  with  your  Special  'Problems. 


BRANTFORD,  ONTARIO,  CAN  ADA 


When  purchasing  equipment  consider  The  Journal  advertiser. 


Seal  Your  Macadam  Roads 

—with  Imperial  Liquid  Asphalt 


The  problem  of  maintenance  of  good  macadam  and  gravel 
roads  is  a  serious  one  to  many  communities,  but  this 
problem  may  be  successfully  solved  through  the  use  of 
Imperial  Liquid  Asphalt.  Last  year,  Granby,  P.Q.  used 
this  type  of  Asphalt  on  their  roads  and  they  are  now  much 
better  fitted  to  carry  heavy  traffic,  while  their  maintenance 
is  considerably  simplified. 

Imperial  Liquid  Asphalt  seals  the  surface  of  macadam  and 
gravel  roads,  thereby  counteracting  the  disintegrating 
action  of  traffic,  frost  and  rain.  It  also  forms  a  traffic 
mat  of  pure  Asphalt  over  the  surface  of  the  road  which 
gives  added  strength  and  improves  its  tractive  qualities. 
The  net  result  is  the  prevention  of  dust,  longer  life  to  the 
road,  easier  maintenance  and  better  conditions  for  both 
tourists   and   residents. 

Imperial  Liquid  Asphalt  is  supplied  in  grades  to  suit  local 
requirements.  Easily  and  economically  applied  by  pres- 
sure or  gravity  distributor.  Shipments  by  tank  car  re- 
commended, but  delivery  can  also  be  made  in  wooden 
barrels  if  desired. 

ROAD      EXGTKKBUNG       AOMAtMEMT 


Paving  Asphalt a 

Asphalt  Binder m 

Liquid  Asphalts 

Asphalt  Cold  Patch 


Toronto 


Imperial  Oil  Limited 
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THE  ENGINEERING  INSTITUTE 

OF  CANADA 


TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBUC  " 
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AT  176  MANSFIELD  STREET,  MONTREAL 
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should  certainly  have  a  copy 

This  "Sales  Inventory"  of  the  Construction  Equipment,  Accessories 
and  Supplies,  which  can  be  released  from  the  Queenston-Chippawa 
Development,  has  been  specially  prepared  solely  as  a  service  to — 


f 

Contractors 
m^       Engineers 
^      Mines 

Quarries 
Municipalities 
Bridge  Builders 
Brick  Companies 
Sand  and  Gravel 
Companies 
Railroads,  Etc. 

There  is  every  possibility 
that  you  can  save  not  only 
Money  but  valuable  Time, 
by  simply  referring  to  this 
"Sales  Inventory." 

Your  copy  is  available  at 
our  nearest  office. 


Also,  our  experience  is  at  your 
disposal,  if  you  have  problems  to  solve.  We  have  about  everything  imaginable 
in  Construction  Equipment  and  Supplies  at  extremely  reasonable  prices  con- 
sistent upon  the  excellent  condition. 

LET  US  PROVE  TO  YOU  JUST  WHAT  WE  CAN  DO. 

Hydro  Salvage  Syndicate 

P.O.  Box  109       Niagara  Falls,  Ont. 

Operated  by 

Canadian  Equipment  Co.  Limited  and  F.  H.  Hopkins  &  Co.,  Limited 

Montreal  Toronto  and  Montreal 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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LABORATORY     ACCURACY     AT     A     TOOL     ROOM     PRICE 


"It  certainly  is  easy  to  build  'em  up" 

ANYONE  who  has  ever  used  Hoke  Gages  appreci- 
ates  their   ease   of   handling.      They   can   be   as- 
sembled with  the  least  fuss  and  trouble  to  form 
inside  and  outside  calipers,  external  and  internal  gages, 
height  gages,  and  measuring  standards  of  infinite  variety. 

Hoke  Gages  are  guaranteed  accurate  and 
within  .000005  in.  of  marged  size  up  to  one- 
half  inch  size  and  within  ten  millionths  per 
inch  of  length  for  all  other  sizes.  They  are 
sold  at  a  price  that  brings  them  within  the 
reach  of  every  shop.  Put  up  in  sets  to  suit, 
all  requirements  —  an  81  block  set  is  shown 
in  the  illustration  —  single  blocks  or  any  com- 
bination of  standard  blocks  can  be  bought  if 
desired. 


No  cumbersome  outside  clamps  are  required 
but  the  gages  and  attachments  are  firmly  held 
together  by  internal  tierods  which  pass  through 
the  centre  of  the  blocks. 


This  patented  and  exclusive  feature  of  Hoke 
Gage  design  makes  possible  their  rapid  and 
convenient  assembling  into  neat,  self-contained 
units  which  present  the  maximum  gaging  sur- 
face and  which  in  no  way  interfere  with  the 
work  being  measured.  The  wear  and  liability 
of  injury,  inseparable  with  the  use  of  outside 
clamps  are  also  avoided. 


PRATT  &  WHITNEY  COMPANY  OF  CANADA 


LIMITED 
Works:  Dundas,  Ontario 


MONTREAL 

723  Drummond  Bldft. 

WALKERVILLE 

103}^  Sandwich  St. 


HALIFAX 

Roy  Building 

WINNIPEG 

1205  McArthur  Bldg. 


TORONTO 

32  Front  St.  West 

VANCOUVER 

B.  C.  Equipment  Co. 


The    booklet,     hand- 

somely' 

illustrated. 

desert 

b  e  s     these 

gages 

thoroughly'. 

We  'II     t 

e     glad      to 

send    it 

on    the    re- 

ceipt    of 

a    postcard. 

PRECISION  GAGES 

Laboratory  Accuracy 
at  a  Toolroom  Price 


Men  of  influence  consult  Journal  Advertising. 
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Easy  Flowing  Concrete 


EASY  flowing,  easy  spouting  con- 
crete begins  with  the  mixing 
action.  The  plasticity  that  means 
easy  flowing  without  excess  of  water 
depends  on  the  thorough  coating  of 
every  fragment  of  stone  and  grain  of 
sand  with  cement  Then  cement  acts 
as  a  lubricant  —  the  concrete  is  plas- 
tic, easy  flowing,  easy  to  work-=-a 
real  factor  in  lower  costs. 


Koehring 
Capacities 

Heavy  Duty  Construc- 
tion Mixers;  10, 14,  21 

and  28   cu.  ft.   mixed 


The  Koehring  re-mixing  action  pre- 
vents segregation  of  aggregate  accord- 
ing to  size  —  sends  every  grain  of 
sand  and  cement,  every  fragment  of 
stone  through  the  mixing  process  for 
re-mixing.  The  result  is  perfect  uni- 
formity of  concrete  from  the  first  to 
last  shovelful  of  every  batch,  and  a 
plastic,  free  flowing  concrete  that 
spouts  and"works"to  great  advantage. 

This,  together  with  the  Koehring 
"Heavy  Duty"  construction  which 
means  long,  trouble-free  service  life, 
gives  the  Koehring  owner  an  extra 
profit  margin  on  every  season's  work. 

Write  for  Catalog  C  35 


CANADA, 
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Diamond  Fibre 

Exhibit  at  the 

Canadian  National 

Exhibition 


Visit  us  at  the 

Toronto  "Ex" 

You  will  find  us  at  Booth  80a  in  the  Industrial  Building  and  also  in 
the  south-west  section  of  the  Machinery  Building. 

Besides  a  full  display  of  Diamond-F  products,  we  will,  this  year,  be 
showing  Condensite  Celoron  Silent  Waterproof  Gears  and  pinions 
and  other  fibre  products  in  actual  operation. 

Our  Representatives  will  be  on  hand  every  day  to  give  visitors 
detailed  information  about  Diamond  Fibre  and  its  uses. 

The  exhibit  will  be  interesting  and  instructive     be  sure  to  come. 

-  TO    OUR    CUSTOMERS  - 

While   in   Toronto,    make   your    business    headquarters    at    our    head    offices, 
235  Carlaw  Avenue.     You  will  be  welcome. 


MamOTChF 
DIAMOND  STATE  FIBRE  COMPANY  OF  CANADA,  Ltd. 


TORONTO 


DIAMOND    FIBRE 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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The 
National 
Bitumen 


ST.  EUSTACHE    PARISH,    QUEBEC. 

DOMTAR-2  ON  WATER  BOUND 

MACADAM,  1922. 


For  Pa  tching, 
Surfacing  and 
Penetration 
Construction 


For  the  solution  of  each  of  these 
serious  Highway  Problems, 
there  is  a  S)omtar  to  fill  your 
needs  satisfactorily. 

Literature,  etc.  on  request. 


Dominion  Xar  &  Chemical  Company,  Limited 

SYDNEY,  N.S.         MONTREAL,  QUE.        TORONTO,  ONT.        SAULT  STE.  MARIE,  ONT. 


Every  advertisement  is  a  message  to  you. 
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as  Favor 


McCracken  Concre'e  Sewer 
Pipe  is  manufactured  in  accor- 
dance with  Standard  specifica- 
tions issued  by  the  American 
Society  for  Testing  Materials 
for  Cement  Concrete  Sewer 
Pipe,  and  Inspected  by  the 
Canadian  Inspection  and  Test- 
ing  Company,    Limited. 


Mr.  A.  F.  McCallum,  Commissioner  of  Works,  Ottawa,  Ont.  replies  to  published 
criticism  of  the  action  of  city  council  in  adopting  the  McCallum  recom- 
mendation for  concrete  pipe  as  against  vitrified  clay  pipe.  (See  Ottawa  Citizen, 
April  26th.,  1923).     Mr.  McCallum's  leder  to  the  Hoard  of  Control  reads 

"It  may  be  taken  for  granted  tlv.it  "It  is  interesting  to  note  then  the 

there  are  no  acids  in  comparatively  difference  in   prices   In    1921    (when 

fresh    sewage  in  this  city  to  disin-  there  was  no  concrete  pipe  tender) 

tegrate  concrete  pipe  made  to  our  with  1923. 

specifications  under  inspection  and 

properly  cured  and  tested  regardless  Clay  Pipe  Tenders 

of  the  absurd  statements  made  by 

the  clay  pipe  people.  I'fll         1923 

<»  inch 3214        23 

"Concrete  pipe  was  easily  made  by  9  Inch 59  41 

small  plants  in  a  careless    manner  12  inch 91  67 

and  asaconsequenceengineershave  IS  inch  1  20  85 

been    prejudiced    against    it     until  18  Ineh 1.70        1   27 

recently  when  first  class  pipe  in  the  24  inch 3  10        2  15 

smaller     sizes     has     come    on     the 

market.     For   that    reason  we  have  "In     other    words    If    we    had    not 

not  used  it  in  this  city  for  the  sizes  allowed  tenders  from   the  concrete 

from    24    inches   to   6   inches   until  pipe  people  we  would  have  had    to 

recently,  giving   a    monopoly  prac-  pay  about  $25,000  instead  of  $17,000 

t  ically  10  clay  pipe.  for  this  year's  supply  of  pipe." 

Write  ror  complete  information  and  quotations. 

Jno.  E.  Russell  Co.,  Limited 

General  Sales  Agents 
Harbor  Administration  Building,  TORONTO 

SEWER  PIPE 

The  Pipe  That  Endures" 


Every  advertiser  is  worthy  of  your  support. 
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Lt.  Col.  R.  G.  Stewart. 

President 


E.  A.  LARMONTH, 
Vice  President 


E.  O.  Leahey, 

Man.  Director 


J.  D.  Cunningham, 
Secy.  Tres. 


E.  0.  LEAHEY  &  COMPANY 

_======_=^^_  LIMITED  ======== 

GENERAL  CONTRACTORS 


~m~'  ** 


Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 
Out. 


Journal  advertisers  are  discriminating  advertisers. 
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One-piece  Insulators 

for  distribution  lines 


T 


HE  half-scale  illustrations  show  a  few  of  the  smaller 
insulators  from  the  O-B  Line. 


No.  10387,  the  unit  shown  at  the  top,  has  a  voltage  rat- 
ing of  4000.  It  is  3  T4  inches  in  diameter  and  weighs  about 
14  ounces. 

Next  below  it  is  No.  9404,  rated  at  6600  volts.  This  is 
a  popular  insulator,  and  one  on  which  we  can  ordinarily 
make  prompt  deliveries. 

The  third  sample,  No.  9953,  also  has  a  general  rating 
of  6600  volts,  but  is  designed  primarily  for  carrying  large 
cables. 

The  illustration  at  the  foot  of  the  page  shows  No.  12848, 
which  has  a  general  rating  of  11,000  volts. 

Every  insulator  receives  the  same  care 
as   large   high-tension   O-B   Insulators 

In  Manufacture 

Made  of  wet  process  porcelain  by  the  same  methods 
used  for  the  larger  insulators. 

In  Inspection 

Each  piece  is  carefully  inspected  to  insure  highest 
quality  and  uniformity. 

In  Packing 

Special  attention  has  been  given  to  developing  im- 
proved packing  methods  giving  a  maximum  of  pro- 
tection to  the  insulator  and  a  convenient  package 
for  store  room  and  field  use. 

All  of  which  means  good  insulators  and  best  possible 
performance  in  an  important  service. 


G 


Dominion  Insulator  &  Mfg.  Co.,  Limited 


(Manufacturing  Ohio  Brass  Company  Products  in  Canada) 
Niagara  Falls 


Ontario 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Keeping  the  Wheels  Turning 


IDLE  engines,  idle  ships  and  broken  machines  cause  waste  and  loss.   Dominion  Service 
contributes  largely  to  the  repair  work  which  keeps  the  wheels  of  mighty  locomotives, 
marine  engines  and   industrial   machinery  turning. 

Dominion  Service  places  an  unlimited  supply  of  pure  oxygen  and  dissolved  acetylene  in 
safe,  easily-handled  cylinders,  when  and  where  it  is  needed  for  welding  and  cutting 
work.  No  matter  where  your  plant  or  construction  job  is  located,  we  can  ship  by  the 
shortest  route  from  any  one  of  our  ten  plants  and  warehouses  all  the  oxygen  and  dis- 
solved acetylene  you  require,  on  telegraph  notice. 

This  is  our  idea  of  service — let  us  tell  you  more  about  it.  Our  proposition  will  mean 
profit  for  you.    A  representative  will  call  at  your  request. 


DISTRIBUTION 
POINTS: 

Hamilton,        Merritton, 

Montreal, 

Oshawa.  Quebec, 

Shawinigan  Falls, 

Toronto,      Welland, 

Windsor,  Winnipeg. 


DOM 


COMPANY     LIMITED. 


General  Offices: 
80  Adelaide  St. 
Toronto. 


East, 


Operating  the  Welding  and  Cutting 
Gas  Division  of 

PREST-O-LITE    COMPANY 
OF  CANADA,  LIMITED 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Reinforced  with  Flat  Sheets  of  Truscon  Wire  Mesh    Contraction  Joints  Formed  by  Truscon  Contraction  Plates 

Truscon  Wire  Mesh,    furnished    in    flat    sheets    cut    to  Provide  a  definite  plane  of  weakness  in  the  pavement  and  thus 

,„    ... „„„  «•„,„  „„j  .„! _„  „„«.:.,.,    „.„vtt„„'    ^  form  a  straight  regular  crack  for  contraction  and  expansion. 

lenght,  saves  time  and  labor;  no  cutting,  stra.ghtenmg,  Uged  longitlfdinalfyi  they  offset  lifting  of  pavement  edges  from 

uncoiling,  etc.      Rigidly  connected    joints    keep    sheets  the  sub-grade  and  act  as  a  permanent  traffic  marker.    Truscon 

true  and  flat.    Weights  and  areas  as  desired.  Contraction  Plates  are  rigid,  substantial,  easy  to  install. 

Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 
Branches:    TORONTO    MONTREAL    WINNIPEG    CALGARY     VANCOUVER 


Truscon  Wire  Mesh. 

^nd  Contraction  Joints 


Valuable  suggestions  appear  in  the  advertising  pages. 
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jhe Backbone  of  Canada 


is  made  of 


STRUCTUHVlSira; 


nWdin^sMd^es, 
tanks.etc.from  east 
to  west  of  Canada 
^afe  built  oF  ^ 
Structural  Steel, 
meu  are  strong, ^ 
safe  &  economical 


-.-•#■. 


dS&% 


Kii\6  Edward  Hotel 


■s<u 


NP. 


3$S5 


..jM$&  Surprise  CmkJnh. 
P$^         Canadian  Pacific  P£ 


^**^    Buila  with.     -  tf 


Tssned  by  the 
Structural  Steel  Association 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Private       Automatic        Exchange 


SPEED 

The  Automatic  Telephone 

To  reach  at  will  the  operator 
in  the  Tower,  the  Engineer 
in  the  outlying  Plant-  turn 
the  Dial.  Result  instant 
connection.  Think  what  this 
means  in  cases  of  emergency. 

The  P.  A.  X.  is  a  reliable, 
economical,  permanent  and 
private  method  of  talking  to 
anyone,  anywhere  about  the 
plant.  Keeps  the  regular 
switchboard  open  for  outside 
business. 

"A  Pair  of  Wires  and  a  Dial" 
telling  of  P.  A.  X.  in  opera- 
tion is  yours  for  the  asking. 
Write  our  nearest  House. 


Xortftertt 'Electric  Company 

limited  M         ' 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


MMUTACTlimNG 

Manual  Telephones 
AutomaticTelephones 
"Wires  a.  Cables 
Fire  Alarm  Systems 
P&dio  Sendin^and- 
receivin^Eouipincnt 

DISTRIBUTING 


Construction  Material 
Illuminating  Material 
PoVer  Apparatus 
Household  Appliances 
Electrical  Supplied 
JrVwcr  t.  Li^ht  Plants 
Marine  Fittings 

K3 


Journal  adrerlisers  are  worthy  of  your  business  consideration. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


Head  Office  and  Works 

Hamilton.  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 


—OF  EVERY  CLASS  OF— 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Journal  advertisements  are  a  business  call  at  your  office. 
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Why  Is  Low  Power 


A  Factory  load  of  350  Kw.  at  70%  power 
factor  requires  station  equipment  and  trans- 
mission line  capacity,  that  at  100';,'  power 
factor  would  deliver  500  Kw.  To  compensate 
the  Central  Station  for  the  150  Kw.  of  plant 
rendered  unavailable  for  revenue  by  the  low 
power  factor  the  consumer  is  charged  an  amount, 
and  properly  so,  in  excess  of  his  bill  for  energy 
used.  This  charge  in  excess  of  the  power  bill  is 
in  the  nature  of  a  penalty  for  low  power  factor 
and  is  a  100%  loss  to  the  consumer. 


The  installation  of  a  C.G.E.  Synchronous  Con- 
denser of  200  Kv-a.  capacity  would,  as  shown 
in  the  diagram  below,  bring  the  power  factor  up 
to  above  91%,  that  is,  above  the  penalty  point, 
would  reduce  the  power  bill  by  the  amount  of 
the  penalty  and  in  addition  improve  the  voltage 
regulation  and  the  factory  lighting.  Any  con- 
sumer penalized  for  low  power  factor  may 
obtain  reliable  engineering  information  and 
data  on  matters  of  this  nature  by  referring  to 
our  nearest  sales  branch. 


350   KW. 


jrrrrr   iVffiV 
rrr'rr.r  »!1«irf 


. 


I 


"Made  in   Canada"  by 


Canadian  General  Electric  Co-,Limi{ed 


HEAD  OFFICE 


TORONTO 


Branch  Offices:     Halifax,   Sydney,  St    John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 

South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

Consult  (he  advertiser,  his  information  is  valuable. 
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QUICK  SHIPMENT 


FROM  STOCK 


HOISTS 

IN  MONTREAL: 

5x7  Double  Cylinder,  Single  Drum,  with  Boiler. 
6^2  x  8  Double  Cylinder,  Double  Drum,  with  Boiler. 
6%  x  10  Double  Cylinder,  Double  Drum,  with  Boiler. 
7  x  12  Double  Cylinder,  Double  Drum,  with  Boiler. 

IN  WINNIPEG: 

5x7  Double  Cylinder,  Single  Drum,  Reversing,  with  Boiler. 
6Jo  x  8  Swinger,  with  Bull  Ring  and  Guide  Sheaves. 

BOILERS  PASS  INSPECTION 
IN  ANY  PROVINCE. 

ALL  HOISTS  GUARANTEED. 

QUICK  SHIPMENTS  ON 
OTHER  SIZES  FROM 

BELLEVILLE. 

-  Also  - 

DERRICK 
IRONS, 

Cars, 

BUCKETS, 
SKIPS,    ETC. 

Bucyrus  Shovels  and  Draglines, 

Western  Cars,  Scrapers,  Graders,  Plows, 
Barber-Greene  Bucket  Loaders  and  Portable  Belt  Conveyors, 

Byers  Cranes,  Smith  Mixers, 
Insley  Concrete  Chuting  and  Towers,  Etc.,  Etc. 

MUSSENS    LIMITED 

Montreal         Toronto         Winnipeg        Vancouver 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND  MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 

Imperial  Atlantic  Red  Oil 

Imperial  Renown  Oil 

Imperial  Bayonne  Engine  Oil 

Imperial  Polar  Machine  Oil 

Imperial  Ario  Compressor  Oil 

Imperial  Turbine  Oils 

Imperial  Eldorado  Castor  Machine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 

Imperial  Rl.ick  Oils 
Impci  ial  f'ut  tiri^  Oils 
Imperial  Tempering  Oil3 
Imperial  Cordage  Oils 
Imperial  Wool  Oils 
Imperial  Ink  Oils 
Imperial  Greases. 


Imperial  Lubricants  are  speeding  up  production  and 
cutting  down  operating  costs  in  practically  every 
line  of  Canadian  industry.  Engineers  all  over  the 
country  specify  these  oils  for  the  most  exacting 
lubrication  jobs  because  they  know  their  long-time 
record  for  satisfaction  and  dependability. 

There's  an  Imperial  Lubricant  suitable  for  every 
plant  requirement.  The  service  of  an  expert  lubri- 
cation engineer  is  available  on  request  at  our  nearest 
branch. 


IMPERIAL  OIL  LIMITED 


Mention  The  Journal  when  dealing  with  advertisers. 
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Cumulative  Experience 

Our  experience  as  designers  of  electrical  equipment  dates  back  to  the  day  when  electric  lights  were  a 
luxury  and  when  electricity  was  struggling  for  a  place  in  the  sun.  \\  estinghouse  was  a  pioneer  in 
electricity  and  its  uses.  Part  of  the  knowledge  accumulated  during  these  years  of  experience  is 
found  in  the  design  of  VV estinghouse  Arc  Welding  Kquipments. 

There  is  a  special  scheme  of  field  connections  and  a  separate  exciter  that  improves  the  stability,  ease 
of  striking  the  arc,  and  which  assists  the  operator  to  consistently  obtain  sound  welds. 

The  motor  and  generator  used  on  these  equipments  are  STANDARD.  They  are  as  reliable  as  the  n.irm 
Westinghouse  in  electrical  design  and  construction. 

\\  estinghouse  Bulletin  No.  7149  and  No.  1826A  describe  this  equipment  in  detail.  Write  our  neatest 
office  for  them. 

Canadian  Westinghouse  Co.,  Limited 

HAMILTON,   ONTARIO 


Westinghouse 

Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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TURNBULL 

PUSH  BUTTON 
ELEVATORS 


Two  Types: 


1— FULL  SELECTIVE  CONTROL-  with  a  bank 
of  buttons  in  the  car  numbered  to  correspond 
with  the  several  floors,  together  with  one  push 
button  outside  of  each  landing  doorway.  A 
momentary  pressure  on  a  button  starts  the  car 
which  proceeds  to  the  proper  floor  where  it  stops 
automatically. 

2 — UP  and  DOWN  CONTROL— a  simpler  and  less 
expensive  control  consisting  of  two  push  buttons 
in  the  car  and  two  similar  buttons  at  each  land- 
ing. Pressing  the  up  button  starts  the  car  going 
upwards  and  it  continues  to  run  while  the  button 
is  pressed,  stopping  when  the  button  is  released. 
Similarly  pressing  the  down  button  operates  the 
car  downward.  The  car  stops,  of  course,  auto- 
matically at  the  top  and  bottom  landings. 

Both  controls  are  supplied  with  door  or  gate 
interlocks  so  that  the  car  cannot  be  started 
while  a  door  or  gate  is  open  and  these  cannot 
be  opened  except  when  the  car  is  at  the  landing. 


TuknimBevatqr®?mny 

LlMJTED 

HEAD  OFFICE  &  WORKS :  MONTREAL  PRANCH 

John  st .  TORONTO.  202  Mnppin  Uuilding. 


Don  l  fail  to  mention  The  Journal  when  writing  advertisers. 
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Reputation  as  Security  for  Service 

ON  every  job  where  SUPERIOR  GRAPHITE  PAINT  is  specified 
for  protection  of  structural  steel  or  other  metal  surfaces,  we 
stake  our  reputation  as  makers  of  high  quality  paints  on  our 
conviction  that   SUPERIOR  GRAPHITE  PAINT  will  make  good 
in  service. 

The  remarkable  service  records  of  SUPERIOR  GRAPHITE  PAINT 
in  protecting  many  of  the  best  known  buildings  and  bridges  through- 
out the  country,  is  definite  assurance  of  service  and  satisfaction. 

SUPERIOR  GRAPHITE  PAINT  is  specified  and  used  in  larger 
quantities  every  year,  because  discriminating  engineers  insist  on 
service  above  every  other  consideration.  They  know  that  its  use 
eliminates  the  hazard  of  experiment. 

Color  cards  and  complete  painting  recommendations  on  request. 


Montreal 

Quebec 

Toronto 

Calgary 

Edmonton 


Dominion  Paint  Works,  Limited 


WALKERVILLE,  CANADA 

SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DEGRACO  line  of  dependable 
paints.    Sold  through  branch  offices  with  warehouse  stocks  in  all  principal  cities. 

DEGRACO  -Si 

JLm*J    All  Colors  for  lL  All  Purposes       ENAMELS 


Winnipeg 
Halifax 
St.  John 
Kegtna 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Save  lOOOTbns  of Cod 


THOMAS  DALE 
Engineer  i  n  Charge 


MELVERN  F.  THOMAS 
Consulting  Engineer 


Read  of  the  saving  made  by  the  Dale  Estate,  Limited,  florists 
at  Brampton,  Ontario,  by  the  installation  of  modern  equipment  and 
centralizing  their  heating  plant.  The  area  covered  by  glass  at  this 
greenhouse  is  30  acres  and  the  longest  house  864  ft.  in  length. 

Asst.  General  Manager,  J.  E.  Cooper,  in  March  of  this  year  wrote: 


"We  expect  to  make  a  saving  this 
season  of  approximately  1000  tons  of  coal, 
which  at  the  price  of  coal  laid  down  here 
($7.50  per  ton)  will  mean  a  saving  of 
$7500  on  fuel  alone,  and  a  saving  of  around 
$10,000  in  wages.  With  our  new  arrange- 
ment we  also  have  a  saving  of  about 
$2500  per  year  on  coal  hauling,  so  that 
centralizing  our  heating  plant  with  the 
installation  of  up-to-date  equipment,  in- 
cluding the  Murphy  Stokers,  will  mean  a 


saving    to   us    approximately    of  $20,000 
annually. 

"We  can  assure  you  from  practical  ex- 
perience that  the  furnaces  have  proven 
exceedingly  satisfactory.  The  simplicity 
of  the  furnace  in  the  first  place  appealed 
to  us  very  strongly,  and  it  has  proved 
highly  satisfactory,  necessitating  very  few 
repairs,  although  our  fires  are  forced  to 
the  utmost  for  several  months  during  our 
cold  Winter." 


UNDER-FEED 
v    STOKER  / 

\  COMPANY/ 

\ 'ICANADA/ 


Murphy  Furnaces  can  be  installed  in  connection  with  boilers  from  50  H.  P. 
up.  They  save  coal — save  labor — eliminate  smoke.  Why  not  find  out  what 
they  can  save  for  you  in  your  plant?      Catalog  BJ   gladly  sent  on  request. 


THE  UNDER-FEED  STOKER  CO.  of  Canada,  Ltd 

H6  King  Street,  West    -    Toronto 


"Jones"    Stoker 


'Riley"    Stokers 


"Murphy"     Vutomatic   Furnaces 


Alta.and  Wett.  Satk.: 

\lr.  J.  I  rom 


(V.-n.  and  East.  Sask.: 

u   u    Hid    a  Co  . 
\\  innippg 


British  Columbia: 

E.  A.  Earl 

Vi i    ■ 


Quebec: 


Journal  advertisers  are  worthy  of  void  business  consideration. 
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Ball  Bearing  Hangers 

for  Line  Shafting 


Strong, rigid  frame  of 
Tcross  section  gives 
large  factor  of  safety 


Solid  foot  cast  flat 
no  parting  ridge 


T 


Threaded  steel  suspension  rod 
fused  solid  to  cast  iron  frame 


Selfaligning  ball  bearing  compensates 
for  shaft  deflection 


Always  more  than  two  inches 
allowed  for  vertical  adjustment 


For  adjusting  and 
locking  in 
lateral  position 


Two  drain  plugs 
to  facilitate  the  removal  of 
lubricant  and  cleaning  housing 


Split  housing  and  removable  cap 
facilitate  erection. deaninq and  inspection 
Capremovable  at  minimum  drop 


Large. heavy  nuts  and 
acme  threads  make  vertical 
adjustment  easy  and  accurate 


Hangers  and  Casings  Made  in  Canada 


More  than  7,500  installations 
now  in  use  prove  the  value  of 
the  old  style  self-aligning 
ball  bearing  hanger.  All  the 
features  which  made  this 
hanger  so  economical  and 
troubleproof  are  present  in 
the  improved  SKF  Self- 
Aligning  Bail-Bearing  Hanger 
with      additional      advantages 


7500  Users  Approved 
the    Old  Design 
Thousands  will  Profit 

By  the  New 


which  make  erection  easier 
and  service  more  enduring 
and  reliable. 

Let  us  send  you  particu- 
lars regarding  the  many 
other  features — or  better 
still,  ask  your  local  trans- 
mission dealer  to  show  you 
the  new  hanger — it  speaks 
for  itself. 


CANADIAN     SKF     COMPANY, 
TORONTO   and   MONTREAL 


LIMITED 


Consult  the  advertiser,  his  information  is  valuable. 
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WHERE  the   saddle 
pony  was  used  a 
decade    ago    Engineers 
drive  Fords  to-day. 

There  is  no  transpor- 
tation so  reliable  and  so 
adapted  to  the  adverse 
road  conditions  met  with 
in  construction  work. 


FORD       MOTOR       COMPANY      OF      CANADA       LIMITED,       FORD,      ONTARIO 


Journal  advertisements  are  a  business  call  at  your  office. 
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The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  1^",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  Is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome-Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


WE  ALSO  FURNISH 


Slabs. 


Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

*** 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES  : 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

++ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

++ 

Angle  Bars,    100%  Joints, 

Continuous  Standard   Joints. 

Steel  Tie  Plates 

PIG     IRON 

Basic,        Foundry,        Malleable. 

*+ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES  I 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.  B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 

Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Speed — one  ton  per  minute — or  faster. 

Travels — forward  or  backward — into  the 
pile  and  out — or  from  one  point  to  an- 
other— anywhere. 

It  swivels — which  means  you  can  start 
digging  and  loading  and  cut  an  arc  of  180 
degrees. 

That  isn't  all — just  run  the  loader  a  few 


feet  back  into  the  pile,  and  start  digging 
all  over  again. 

Can  you  do  it  with  any  similar  machine? 
No  you  can't. 

That's  why  you  should  buy  a  Link- Belt 
Power  Swiveling  Loader  for  your  loading 
job. 

Write  for  catalog  No.  550  and  tell  us 
about  your  loading  problem. 


LINK-BELT    LIMITED 


TORONTO     UHlinftton  and  Peter  Sirs 


MONTREAL  -10  Si.   Mlchael'l  1  ano 


l=i  l!l  H?yj  Jm^ 


Men  of  influence  consult  Journal  advertising. 
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THE  CHICAGO    ROCK    ISLAND  AND  PACIFIC    RAILWAY  COMPANY 


Chicago     r»nui  -      I    ,    1^2 


I  r<   JOhr  B.   - '-cv.frer, 

PrriMrrt,   Cwr^ftt-Cun  (" ("-struct  ion  Co., 
*537  :.fnM.  Deo r born  Street, 

Chicago,    IlltnoU. 
I  for    :.1r; 

i.crlyinf;  ic  your   loiter  l^th    !nrt«nt: 
*flcr  tn  nxoerlorce   no*    of    b    little   over 
iorn  «Hh  the  79tl    Street  ovprhro-i   atee]   u-idjir, 
Riljlcta    la    Pi-ca«clrd    nf«1nM    t  hi    blcSta    or    lcconotlircs 
by    t*unltc,    I  d">  not    consJdo--   thtt    It    is   nrcrsrrrv   to 
tir. o  aeta]   b)*3t  plates   10  protect  the  structure. 

r  dnn-c   concrete  ahot/brti    '■        t»*e] 
the  Ounlto  prociir    clei  LndJ 

orotectlon  lr.  sccurr.-i   that 


Locomotive  Gases  Destroy  Steel  and  Concrete. 
Gunite  Preserves  and  Restores  Them 

A  late  illustration  comes  from  Richmond,  Virginia,  where  a 
concrete  trestle  was  destroyed  where  subjected  to  the  action  of 
Locomotive  Gases,  but  was  in  its  original  condition  where  not 
subjected  to  this  influence. 

The  part  destroyed  is  now  being  restored  with  GUNITE. 

Why  not  prevent  this  as  was  done  on  the  highway  bridges  at 
Hamilton,  Ontario,  and  is  being  done  by  the  Chicago,  Rock  Island 
and  Pacific  Railroad. 

THE  CEMENT-GUN  IS  MADE  IN  CANADA. 

THE  GENERAL  SUPPLY  COMPANY  OF  CANADA,  LIMITED 

OTTAWA,    MONCTON,    TORONTO,    NORTH  BAY,    MONTREAL,    WINNIPEG 
EXCLUSIVE  CANADIAN  REPRESENTATIVES  FOR  THE  CEMENT-GUN  COMPANY 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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Issue 


An  Advance  Bulletin  Covering 

Products  Offered  by  this  Organization. 

Short  Description  and  Vital  Information  on : 


TYPE  "E"  STOKERS 
COXE  STOKERS 
TYPE  "K"  STOKERS 

NEW  FREDERICK 
STOKERS 


LOPULCO   PULVERIZED       CUSTODIS  CHIMNEYS 
FUEL  SYSTEMS 


QUINN  OIL  BURNING 
EQUIPMENT 


GREEN  CAST-IRON 
HOPPERS 


SELF  CONTAINED 
STOKERS 

GREEN    CHAIN    GRATE      COMBUSCO  WATER 
STOKERS  SEAL  CONVEYOR 


DETRICK  FLAT 
SUSPENDED  ARCHES 

ARROW  ASH   HOPPERS 
AND  ASH  GATES 

UEHLING  C02 

RECORDERS 


It  Will  Pay  You  to  Have  this  Information  Available 


Everything   in   the  boiler  room   except  the   boilers. 


COMBUSTION  ENGINEERING  CORPORATION 


A.  J.  T.  Taylor,  President 


VANCOUVER 


LIMITED 

MAIN  OFFICE:    TORONTO 
MONTREAL 


John  T.  Farmer,  Chief  Engineer 


WINNIPEG 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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Firing  aisle  in  the 
Delaware  Station  o/ 
the  Philadelphia 
Electric  Co., — 
27,000  rated  b.hp. 
Taylor  Stokered. 


The  Vital  Part  in  Philadelphia's  Daily  Life 
Performed  by  rhJI^ylofCfQ^r 


In  Philadelphia,  the  workshop  of  the  world, 
where  nearly  everything  you  can  think  of  is 
made,  the  Taylor  Stoker  has  been  chosen  to 
bear  the  burden  of  lighting,  moving  and  supply- 
ing the  power  to  this  industrious  community. 

The  great  system  of  the  Philadelphia  Electric 
Company,  comprising  some  of  the  largest 
central  stations  in  the  country,  carries  the  bulk 
of  this  load. 

From  1908,  when  they  installed  their  first 
Taylor  Stoker,  down  to  the  present  time  they 
have  placed  repeat  order  after  repeat  order. 
At  the  Schuylkill  Station  No.  1,  Taylor  Stokers 
now  serve  all  40  boilers.  In  1914,  the  No.  2 
Schuylkill  Station  was  built  with  twenty  1000 
h.p.  boilers,  all  Taylor  fire.  In  1916  came  the 
Chester  Station  with  eight  1500  h.p.  units  all 
Taylor  fired.     In  1920  the  Delaware  Station  — 


an  ideal  of  Central  Station  construction  and 
equipment  —  went  into  service  completely 
Taylor  Stokered  bringing  the  total  in  Phila- 
delphia Electric  Co.  plants  up  to  72,000  rated 
b.hp. 

Nor  is  the  Taylor  confined  to  huge  central 
stations.  Many  of  the  small  industrial  power 
plants  that  abound  in  Philadelphia  are  Taylor 
Stokered. 

New  York,  Baltimore, Washington,  Providence, 
Springfield,  Toledo,  Detroit  are  among  the  other 
cities  in  which  the  Taylor  Stoker  plays  a  vital 
part. 

Such  universal  selection  of  "the  Pioneer  Under- 
feed Stoker"  must  bring  home  forcibly  to  De- 
signers, Operators  and  Executives  of  Power 
Plants,  the  realization  of  Taylor  Stoker  superi- 
ority. 


Whatever  your  power  problem — whether  it  be  to  obtain  higher 
efficiencies,  greater  boiler  output,  greater  flexibility,  ability  to  burn 
the  poorer  grades  of  fuel  or  to  cut  down  firing  labor  and  costs — 
you  will  find  it  worth  while  to  investigate  the  Taylor  Stoker.  A 
line  brings  our  interesting  literature  or  a  representative. 

THE   TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,    ONTARIO 

Principal  Sales    Office :  416  Phillips  Place,  Montreal,    Que. 


Every  advertisement  is  a  message  to  you. 
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tat*<Peirce 

BO-ARROW 
ARMS 


From 

first  to  last-  - 

The 

Peirce 


gPECIFY  the  Peirce  Bo-Arrow 
Arms   for  your    next    trans- 
mission job— 

They  give  you  dependability 
and  permanence  at  a  sur- 
prisingly low  cost. 

—Ask  your  jobber 

N.  Slater  Company,  Limited 


Hamilton, 


Ontario. 


Every  advertiser  is  worthy  of  your  support. 
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Charles  Walmsley  &  Co. 

(Canada)  Limited. 


w0*^**0m  i^m^»«iw^ii«»»^i 


ARE  NOW  MANUFACTURING  IN 
CANADA  and  RECEIVING  ORDERS 

—  FOR  ~ 

WALMSLEY 
COMPLETE   PAPER   MILL   EQUIPMENT 

HITHERTO  MADE  ONLY  AT  BURY,  ENGLAND. 


TREMOR  SCREENS 

PREVIOUSLY  IMPORTED  FROM  WATFORD  ENGINEERING  WORKS,  LTD.,  ENGLAND. 


WARREN  MAGAZINE  GRINDERS 

PATENTED  BY  J.  J.  WARREN  OF  BROWNVILLE,  N.Y. 


GWYNNE'S  CENTRIFUGAL  PUMPS 


OFFICE:  WORKS: 

DRUMMOND    BUILDING,  LONGUEUIL,    QUE. 

MONTREAL,  QUE.,  Tel:  Main  8252, 

Tel:  Uptown  1871.  (Two  Lines) 


CANADIAN  BRANCH  OF 

SIR   W.    G.   ARMSTRONG   WHITWORTH   &   CO.,    LTD.,    LONDON,    ENG., 

AND  BRANCHES; 

ALSO  CHARLES  WALMSLEY  &  CO.,  LTD.,  BURY,  ENGLAND. 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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The  Operation  of  an  Electrical  Distribution  System 

Problems  encountered  in  large  Systems  with  particular  reference  to  the  Distribution 
System  of  the  City  of  Winnipeg  Hydro-Electric  System. 

C.  A.  Clendening,  A.M. E.I. C, 
Operating  Superintendent,  City  of  Winnipeg  Hydro-Electric  System 

and 

H.  G.  Michell,  A.M.E.I.C, 

Distribution  Engineer,  City  of  Winnipeg  Hydro-Electric  System. 

Paper  read  before  the  Winnipeg  Branch,  The  Engineering  Institute  of  Canada,  December  21st,  1922. 


No  attempt  will  be  made  within  the  limits  of  this 
paper  to  state  general  principles  or  give  general  data 
concerning  the  operation  of  electrical  distribution  systems, 
as  the  field  is  very  large,  embracing,  as  it  does  in  the  larger 
cities  on  this  continent,  practically  every  application  of 
the  use  of  electrical  energy.  The  purpose  of  the  paper 
is  to  show  how  electrical  energy  is  distributed  to  the 
consumer  from  the  point  at  which  it  is  received  from  the 
generating  station  and  how  that  distribution  is  controlled 
in  the  particular  case  of  the  City  of  Winnipeg  Hydro- 
Electric  System.  The  discussion  is  therefore  narrowed 
down  to  alternating  current  systems  and  further  to  a 
system  where  electrical  energy  is  not  transmitted  directly 
to  the  consumer  from  the  generator  bus  bars  but  is  carried 
through  a  number  of  distributing  substations  and  from 
these  to  the  points  of  utilization. 

Growth  of  Load  necessitates  change  of  System. 

Due  to  the  very  rapid  increase  in  the  use  of  electricity 
for  domestic  purposes  some  methods  have  been  adopted 
to  meet  demands  which  are  features  not  common  to  all 
systems  of  similar  size  and  characteristics.  The  distribu- 
tion system  was  originally  (1910)  built  as  a  three-phase 
delta-connected  system  throughout,  but  due  to  the 
rapidly  increasing  demands  made  upon  it,  it  is  now  in 
the  process  of  being  changed  on  the  secondary  side  of  the 
substation  transformers  to  a  four-wire,  star-connect  ed, 
"common  neutral"  system. 

This  rapid  growth  of  load  is  due  to  four  main  causes; 
1.    increase    of    population,    2.    increase    in    buildings 


erected,    3.  decrease  in  the  cost  of  the  kw.hr.,  which 
made  possible,  4.  increase  in  the  use  of  appliances. 

Figures  Nos.  1  and  2  show  graphically  the  first  three 
causes;  figure  No.  1  shows  a  rapid  increase  in  population 
up  to  1915  and  from  then  to  1917  a  heavy  decline,  due 
to  the  departure  of  soldiers  for  the  front.  However,  the 
kw.  peak,  as  shown  in  figure  No.  3,  did  not  follow  this 
decline,  but  follows  somewhat  the  "buildings  erected" 
curve  and  shows  a  steady  increase,  although  the  rate  of 
increase  was  smaller  from  the  end  of  1914  onward. 

Effect  of  Increased  use  of  Domestic  Appliances. 

In  1919  an  active  campaign  was  started  for  the  sale 
of  electric  ranges  and  other  domestic  appliances  and  its 
effect  is  shown  in  figure  No.  4,  where  the  consumption 
in  domestic  heat  doubled  in  one  year.  The  steady  increase 
in  the  kw.  peak  load  is  also  very  largely  due  to  this 
campaign.  The  increased  use  of  domestic  appliances  first 
affects  the  service  transformers  and  secondaries  and  from 
here  through  the  primary  network  and  substations  its 
effect  is  felt  right  back  to  the  generating  station.  It  is 
necessary  to  look  some  distance  into  the  future  in  an 
attempt  to  anticipate  the  demand  to  be  made  on  this 
part  of  the  system,  as  the  construction  involved  there  is 
very  much  slower  in  accomplishment  than  any  changes 
in  the  distribution  system.  No  further  reference  will  be 
made  to  changes  in  the  generating  station,  as  this  has 
been  fully  covered  in  a  previous  paper  by  E.  V.  Caton, 
m.e.i.c,  m  the  September,  1922,  number  of  /'//<  Engine* 
ing  Journal. 
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Figure  No.  1 .     Curves  showing  buildings  erected  and 
population  of  the  City  of  Winnipeg. 

As  regards  the  distribution  system,  the  changes  in 
the  terminal  station  have  been  in  the  nature  of  extensions 
to  the  original  layout  of  apparatus,  but  in  the  substations 
very  radical  changes  have  been  necessary  and  stations 
originally£designed  for  3,000  kw.,  are  now  distributing 
10,000  kw.,  and  in  addition  one  new  substation  with  a 
present  capacity  of  6,000  kw.,  has  been  built  and  is  now 
in^operation. 

Brief  Description  of  System. 

The  demand  on  the  substation  secondary  network 
has  been  already  indicated.  Before  proceeding  with  a 
detailed  description  of  the  changes  involved  therein,  a 
brief  description  of  the  whole  system  might  be  in  order. 
Figure  No.  5  shows  the  location  of  the  terminal  station 
and  the  various  substations  with  their  interconnecting 
feeders.  At  the  terminal  station  energy  is  received  at 
60,000  v..  3-phase,  60-cycle,  and  is  there  stepped  down 
to  12,000  v.,  and  at  this  pressure  transmitted  in  lead 
covered  underground  cable  to  the  various  substations. 
In  the  substations  a  further  transformation  to  2,400  v. 
is  made  and  it  is  then  transmitted  (3-phase)  by  means 
of  underground  cables  or  overhead  wires  to  the  service 
transformers,  where  it  is  stepped  down  and  distributed 


at  115-230  v.,  single-phase,  to  domestic  consumers  and 
at  220  v.,  or  550  v.,  3-phase,  to  power  consumer-. 

Two  methods  of  meeting  the  demands  on  substations 
were  adopted.  In  some  cases,  where  the  district  was  not 
so  large  as  to  entail  the  running  of  feeders  of  uneconomical 
size,  additional  transformers  were  installed  in  the  substa- 
tion; the  feeder  districts  were  then  split  up  by  the  running 
of  new  feeders.  In  No.  1  substation  this  method  was  not 
applicable.  Originally  the  district  fed  by  No.  5  sub- 
station was  served  from  No.  1,  but  as  the  latter's  capacity 
became  inadequate  and  the  capital  cost  and  losses  on 
new  feeders  to  serve  the  greatly  enlarged  area  became 
prohibitive  it  was  relieved  of  part  of  its  load  by  the 
construction  of  No.  5  substation.  At  the  time  of  placing 
in  operation  of  No.  5  substation,  No.  1  substation  was 
carrying  9,100  kv.a.,  at  the  peak.  No.  5  substation  was 
started  with  a  peak  of  3,000  kv.a.,  at  the  end  of  1919 
and  this  has  increased  to  6,700  kv.a.,  at  the  end  of  1922. 
The  load  on  No.  1  substation  has  also  increased  and 
despite  the  fact  that  it  was  relieved  of  3,000  kv.a.  in 
1919,  at  the  end  of  1922  it  had  a  peak  of  10,831  kv.a. 

Conditions  leading  to  adoption  of  Increased  Voltage 
and  Common  Neutral  System. 

At  this  time  (1919)  a  study  of  the  distributing  feeders 
indicated  that  other  measures  than  the  costly  addition 


1906   -  ?Q?  per  Urr/f. 


i    i     r 


i     i     \    i 


~    i     r 


1207-JOfper  Unit. 


i     i     r 


1211 '-7&f :per  UitA 


121  e  -3'$fpera/7/fi 


■^  Spec /a/  Mea///7g  and  Coo/tr/rrd  Pare, 

1  f  per  £/rr/r. 

Figure  No.  2.     Comparative  costs  of  electricity  in  Winnipeg, 
showing  decrease  in  ten  years. 


August,  1923 


THE    ENGINEERING    JOURNAL 


351 


of  substations  were  necessary.  The  standard  size  of 
copper  adopted  for  feeders  was  2/0  B.  &  S.,  and  the  peak 
load  on  a  feeder  limited  to  300  amperes.  This  amperage 
allowed  of  switching  and  regulating  equipment  of  econom- 
ical size.  It  limited  the  districts  fed  by  any  one  feeder 
to  a  size  that  could  readily  be  controlled.  The  decrease 
in  resistance  and  reactance  drop  by  changing  to  4/0 
does  not  compensate  for  the  increase  in  the  weight  of 
copper.  The  density  of  load  in  feeder  areas  was  increasing 
to  a  point  where  an  unwieldy  number  of  feeders  was 
necessary.  The  districts  also  were  enlarging  and  the 
density  of  load  on  the  outskirts  was  low,  so  that  the 
problem  of  regulation  became  increasingly  difficult.  It  was 
finally  decided  to  raise  the  distributing  voltage  to  4,000  v., 
and  the  "common  neutral"  system  was  adopted. 

This  system  was  first  built  and  operated  in  a  part 
of  Philadelphia  by  S.  B.  Hood,  now  with  the  Northern 
States  Power  Company.  He  built  such  a  system  in 
Toronto,  Ontario,  and  also  in  Minneapolis,  Minnesota, 
and  they  have  proved  to  be  most  satisfactory  and  econom- 
ical. Within  the  past  few  years  a  large  number  of  cities 
and  towns  both  in  Canada  and  the  United  States  have 
adopted  this  type  of  construction. 

The  copper  economy  of  a  four  wire,  star  system,  with 
neutral  half  size  of  the  outer,  is  29.15  per  cent  (referred 
to2-wire  1(|)) ;  this  applies  to  the  feeders.  In  a  common 
neutral  system  further  economy  is  effected  in  mains  by 
using  a  common  primary  and  secondary  neutral  and  the 
copper  economy  on  this  section  on  the  primary  wires  is 
50  per  cent.  The  advantages  of  the  system  are  very 
clearly  set  forth  by  Mr.  Hood  in  his  article  in  the  January, 
1923,  issue  of  "Electric  Light  and  Power". 

The  4,000-v.,  primaries  are  laid  out  on  the  feeder 
and  main  system  and  from  the  point  of  distribution  sub- 
primaries,  usually  single-phase,  are  run  out  to  feed  service 
transformers.  This  applies  to  feeders  where  load  is  used 
largely  for  domestic  purposes  and  not  for  motors.  For 
the  latter  separate  feeders  are  run  on  the  tree  system  and 
in  this  way  the  fluctuating  demands  of  induction  apparatus 
do  not  interfere  with  the  close  regulation  required  for 


KUOWtTT      HOUR       CONSUMPTION      OF     VARIOUS       LOADS 


Figure  No.  3.    Monthly  load  from  1919  to  date. 
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Figure  No.  4.    Kilowatt-Hour  consumption  of  various  loads. 

illumination.  In  most  cases  each  service  transformer 
feeds  its  own  section  of  secondary,  the  banking  of  trans- 
formers being  restricted  within  easily   controlled   limits. 

Method  of  Controlling  Varying  Conditions. 

All  the  foregoing  is  a  description  of  the  system;  the 
manner  in  which  varying  conditions  are  controlled  will 
now  be  discussed. 

The  operating  engineer  is  governed  by  two  main 
considerations:  —  (a)  service,  (b)  service  at  minimum 
cost,  initial  and  ultimate. 

The  methods  of  distributing  large  blocks  of  power  to 
substations  or  to  individual  consumers  is  well  understood 
and  relatively  easily  controlled.  The  ever  increasing  use 
of  electricity  in  the  home  brings  in  new  problems  which 
are  in  the  process  of  being  solved.  The  habits  of  the 
community  have  an  important  bearing  on  the  shape  of 
the  load  curve  and  introduce  varying  or  unexpected 
loads  which  are  not  so  easily  absorbed. 

The  Log  Book. 

The  first  and  perhaps  most  important  aid  to  control 
of  the  system  is  the  log  book.  This  is  brought  up  to 
date  each  morning  and  submitted  to  the  engineering 
and  operating  heads  daily  for  inspection.  It  is  compiled 
from  the  daily  log  sheets  of  each  substation,  the  terminal 
and  generating  stations,  and  shows  such  details  as  the 
maximum  kv.a.,  at  each  of  the  above  mentioned  points, 
voltage  at  time  of  peak  load,  the  ampere  load  per  phase 
on  each  bank  of  transformers  and  on  each  2,300-v.,  or 
4,000-v.  feeder,  interruptions  to  service  on  any  part  of 
the  generating,  transmission  or  substation  systems  for  the 
twenty-four  hours  previous,  if  any.  and  various  Other 
details  affecting  the  operation  of  the  system. 

Reports  from  the  trouble  department  showing  trouble 
on  the  distribution  system  for  the  past  twenty-four  hours 
are  scut  to  the  operating  superintendent  each  mornin 
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Items  requiring  investigation  or  alteration  to  the  system 
are  then  dealt  with. 

An  inspection  of  the  log  book  consequently  gives  a 
condensed  summary  of  loads  at  any  point  on  the  system 
and  the  necessity  for  a  change  in  capacity  of  any  part 
of  the  system  due  to  an  increase  in  demand  is  thus 
indicated.  From  this  log  book  also  curves  are  plotted 
which  show  the  daily  net  delivered  kw.hr.,  the  daily 
demand  in  kw.,  and  kv.a.,  at  the  terminal  station  and 
power  house.  These  curves  give  a  graphic  representation 
of  daily  load  conditions  and  a  study  of  them  is  made  to 
forecast  future  requirements  in  increased  capacity.  This 
system  of  charts  is  also  applied  to  substation  and  feeder 
loads,  and  a  study  of  these  and  of  the  maps  of  feeders 
and  secondaries  also  indicates  required  construction  to 
meet  future  demands. 

Regulation  of  Domestic  and  Heating  Load  Feeders. 

All  feeders  serving  domestic  and  heating  loads  are 
regulated.  On  delta  connected  feeders  three-phase  induc- 
tion regulators  are  installed  and  on  star  connected  feeders 
three  single-phase  regulators,  which  latter  scheme  allows 
very  flexible  regulation,  each  phase  being  entirely  inde- 
pendent. Voltage  conditions  on  a  feeder  are  controlled 
in  the  following  manner.  At  the  centre  of  distribution 
of  each  feeder,  voltage  test  stations  are  installed  consisting 
of  small  service  transformers  whose  primaries  are  connect- 
ed directly  to  the  feeder  and  whose  secondaries  are  brought 
down  to  a  box  mounted  on  the  pole.  This  box  is  supplied 
with  outlets  so  that  a  recording  voltmeter  may  be  plugged 
into  any  phase  desired.  A  check  is  made  of  each  regulated 
feeder  at  least  once  a  month  and  more  frequently  if 
necessary,  and  charts  are  obtained  of  each  phase  voltage. 
Any  necessary  corrections  are  then  made  to  the  regulator's 
compensator  and  contact-making  voltmeter.  Thus  vary- 
ing load  conditions  from  month  to  month  are  met  and 
dealt  with. 

Records  of  Distribution  Transformers. 

A  check  on  distribution  transformers  is  kept  in  the 
following  manner.  When  the  construction  department 
installs  a  transformer  a  report  is  made  giving  all  details 
such  as  its  serial  number,  make,  size,  primary  and  second- 
ary voltages,  date  and  place  of  erection  and  consumers 
fed.  This  report  is  sent  to  the  engineering  office,  where 
these  particulars  are  entered  on  index  cards  and,  in  addi- 
tion to  the  above,  the  street  and  house  number  of  the 
premises  served  and  the  connected  load,  as  obtained  from 
the  ledgers,  after  being  checked  by  the  meter  installer,  is 
also  entered.  If  the  transformer  is  changed  or  removed 
a  new  card  is  made  out  showing  any  additional  details. 
This  card  system  with  its  detailed  record  of  connected 
load  was  at  first  used  as  a  means  of  estimating  the  actual 
load  on  any  transformer,  by  the  use  of  a  demand  factor 
for  any  given  class  of  service.  In  the  past  few  years, 
however,  in  an  attempt  to  definitely  establish  such  a 
demand  factor  an  extended  series  of  tests  was  under- 
taken. A  variety  of  test  methods  were  used.  The 
indicating  ammeter  and  split-core  type  of  current 
transformer  was  found  satisfactory  up  to  a  point,  but 
due  to  the  extremely  fluctuating  character  of  the  domestic 
range  load  it  was  found  that  more  accurate  results  could 
be  obtained  by  the  use  of  graphic  instruments.  These, 
however,  are  costly  and  due  to  the  size  of  the  outfit 
testing  is  too  slow. 


During  the  past  two  years  a  type  of  maximum  demand 
ammeter  has  been  successfully  used;  this  instrument 
compact  and  easy  to  handle,  and  having  a  half  hour  time 
lag  gives  an  integrated  peak  reading.  By  the  use  of 
these  various  methods  a  great  number  of  tests  have  been 
made  but  all  results  go  to  show  that  the  demand  factor 
as  applied  to  service  transformers  is  by  no  means  a 
constant.  Results  of  some  500  tests  give  demand  factors 
varying  from  18  to  75  per  cent.  The  average  of  all 
tests  falls  between  25  and  30  per  cent,  but  the  many  and 
wide  variations  for  no  observable  cause  invite  no  con- 
fidence in  the  use  of  such  a  value.  However,  as  a  basis 
of  loading  a  factor  of  25  per  cent  is  used,  and,  taking  into 
account  the  short  time  overload  temperature  characteristic 
of  50  per  cent,  which  is  usual  in  all  modern  transformers, 
load  is  added  until  a  connected  load  of  600  per  cent  of  ra- 
ting is  reached.  Tests  are  made  on  all  transformers  reaching 
this  value  of  loading  and  if  necessary  a  change  is  then  made. 

Possibility  of  Temperature  Basis  of  Transformer 
Operation. 

It  was  realized  from  the  first  that  this  method 
of  loading  transformers  was  by  no  means  entirely  satis- 
factory. If  it  were  possible  to  operate  distribution 
transformers  on  the  same  basis  as,  say,  generators  or 
station  transformers,  that  is  by  keeping  constant  check 
on  the  temperature  of  the  windings,  no  better  method  of 
loading  could  be  desired.  The  possibilities  of  such  a 
temperature  basis  of  operation,  and  with  the  low  winter 
ambient  obtaining  in  this  country,  the  certainty  of  being 
able  to  operate  for  short  periods  at  considerable  overloads 
was  so  attractive  that  an  extended  series  of  tests  is  now 
being  carried  out  to  determine  whether  it  is  possible  to 
rely  on  the  indications  of  some  form  of  maximum  tem- 
perature indicator.  If  these  tests  are  successful,  as  a 
preliminary  report  would  indicate,  it  is  proposed  to  equip 
all  transformers  with  such  indicators  and  to  load  them 
until  the  maximum  safe  coil  temperature  is  reached. 
This  is  not  intended  to  supplant  all  previous  methods 
of  testing  but  it  is  felt  that  such  a  system  of  indicators 
will  give  control  of  this  part  of  the  system  as  never  before. 

System  of  Records. 

As  a  distribution  system  is  spread  over  a  considerable 
area  and  involves  a  host  of  details  and  requires  a  series 
of  varied  and  extensive  investigations  and  tests  it  is 
necessary  that  records  be  kept  in  such  a  manner  that 
each  detail  is  easy  of  access  and  reference,  and  that 
such  records  be  easily  kept  up  to  date.  It  is  also  necessary 
that  the  component  parts  of  the  system  be  co-ordinated 
in  such  a  manner  that  the  whole  may  be  seen  at  a  glance. 
A  description  of  the  system  of  recording  transformers  has 
been  given  above.  In  addition  to  this,  maps  are  kept 
showing  the  location  of  the  substations  and  their  inter- 
connecting 1 2,000- v.  feeders,  also  other  maps  showing  the 
routes  of  the  2,300- v.,  and  4,000- v..  feeders  and  their 
system  of  mains  and  sub-primaries,  sizes  of  wire  and  pin 
position.  On  these  maps  are  also  shown  such  details 
as  the  location  and  size  of  section  fuses,  transformers, 
etc.  To  avoid  congestion  separate  maps  of  the  secondary 
system,  neutral  ties  and  grounds  are  also  kept,  together 
with  maps  of  the  pole  locations.  Ordinary  filing  systems 
are  used  for  recording  test  data,  load  curves,  etc. 

The  same  system  of  records  is  applied  also  to  under- 
ground  feeders,   mains  and   transformers;   underground 
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distribution  has  its  own  problems  and  due  to  the  inherent 
nature  of  the  material  and  apparatus  different  overload 
ratings  must  be  used.  More  frequent  inspections  must 
also  be  made  than  on  the  overhead  lines.  Due  mainly 
to  the  much  higher  proportionate  cost,  the  growth  of 
the  underground  system  has  been  slower.  Direct  current 
is  also  distributed  three-wire,  250/500-v.,  on  the  same 
poles  and  in  the  same  ducts  as  the  alternating  current. 
The  district  supplied  is  limited  and  its  use  largely  restrict- 
ed to  elevator  motors  and  printing  press  motors.  Street 
lighting  wires  also  are  carried  on  the  same  poles  and  in 
the  same  duct  runs  as  the  commercial  a.c.  and  d.c.  lines. 
Street  lighting  is  controlled  by  another  civic  department 
and  space  is  rented  in  the  substations  for  arc  tubs. 

Referring  again  to  the  domestic  appliance  load,  whose 
growth  has  been  such  a  feature  of  this  distribution  system, 
it  is  felt  that  closer  co-operation  between  the  appliance 
manufacturers  and  the  central  station  would  result  in 
better  and  more  satisfactory  service  and  would  tend  to 


reduce  the  manufacture  and  sale  of  certain  types  of 
appliance  which,  while  throwing  very  heavy  loads  of  short 
duration  on  the  secondary  lines,  do  not  produce  sufficient 
revenue  to  cover  the  cost  of  adequate  service.  The 
domestic  appliance  field  in  this  city  is  far  from  the  satur- 
ation point  and  in  addition  to  the  problem  of  adequately 
serving  this  load  comes  the  proposal  to  heat  not  only  the 
larger  buildings  but  also  dwelling  houses  by  means  of 
electrically  generated  steam.  It  is  believed  that  if  such 
a  load  can  be  taken  at  off  peak  periods,  thus  requiring 
no  further  addition  to  the  existing  distribution  system, 
there  should  be  no  difficulty,  provided  only  that  adequate 
control  is  maintained.  As  load  grows  and  regulation 
becomes  more  and  more  difficult,  distribution  voltages 
have  steadily  increased.  The  task  of  designing  the 
system  to  care  for  expansion  over  a  period  of  years  is 
becoming  a  still  greater  problem  and  he  would  need  to 
be  a  prophet  indeed  who  could  predict  what  the  distribu- 
tion system  of  the  future  will  be. 


Modern  Tendencies  in  Engineering  Education 

An  Historical  Review  of  Engineering  Education,  Analyzing,  the  Curricula 
of  Various  Engineering  Colleges. 

H.  W.  McKiel,  A.M. E.I. C, 

Professor  of  Engineering,  Ml.  Allison  University 

Paper  read  before  The  Moncton  Branch,  The  Engineering  Institute  of  Canada,  February  9th,  1923. 

{Continued  from  the  July  1923  issue  of  "The  Engineering  Journal") 


Ten  Requirements  for  a  Successful  Engineer 

Professor  Dunlap,  then,  like  a  true  engineer,  draws  up 
a  set  of  specifications  for  what  he  considers  the  successful 
engineer  should  be.  These  specifications,  ten  in  number, 
are  as  follows: — 


1. 


2. 


3. 

4. 
5. 


6. 


8. 


Every   engineer   shall   know   his   environment. 
This  will  require  at  least  an  elementary  knowl- 
edge of  history,  sociology,  economics,  biology, 
geology,  physics,  chemistry  and  mathematics. 
Every  engineer  shall  know  himself.     Here  is 
demanded  some  acquaintance  with  literature, 
music,  art,  philosophy,  psychology,  etc. 
Every  engineer  shall  think  well. 
Every  engineer  shall  write  well. 
Every  engineer  shall  speak  well. 
In  connection  with  these  qualities  he  speaks  very 
disparagingly  of  their  development,  as  shown 
by  his  mail,  while  acting  as  secretary  of  Iowa 
State  Engineering  Society. 
Every    engineer    shall    know    the    sources    of 
scientific  information.   According  to  some  of  the 
technology  librarians  of  the  United  States  there 
is  much  to  be  learned  along  this  line  yet. 
Every  engineer  shall  be  skilled  in  the  use  and 
method  of  applied  science,  in  the  solution  of 
engineering  problems. 

Every  engineer  should  be  thoroughly  trained  in 
costs  and  values,  as  an  engineer  has  been  defined 
as  a  man  who  can  do  for  one  dollar,  what  and 
one  can  do  for  two. 


9.  Every  engineer  shall  prove  himself  to  be  an 
economic  asset  in  his  work,  and  shall  understand 
the  commercial  and  ethical  aspects  of  profession- 
al practice. 
10.  Every  engineer  shall  consider  that  oue  of 
his  chief  functions  in  life  is  to  serve  his 
community. 

Of  these  ten  specifications,  only  number  seven  is  well 
looked  after  by  the  modern  course,  and  numbers  3,  4,  5, 
6  and  8  in  a  rather  haphazard  fashion,  the  other  specific- 
ations being  ignored.  Needless  to  say,  with  courses  of 
the  standard  four-year  length,  constituted  as  at  present, 
any  other  result  is  impossible.  Hence  Professor  Dunlap's 
recommendation  is  for  a  five-or  six-year  course,  the  first 
three  years  of  which  shall  be  devoted  to  arts  work,  and 
which  shall  lead  to  the  degree  of  B.S.,  upon  completion 
of  one  year  in  engineering.  Upon  the  completion  of  one 
or  two  years  more  of  engineering,  depending  on  the 
length  of  the  course,  a  professional  or  advanced  degree 
would  be  given. 

Dean  Cooley  of  Michigan,  speaking  along  the  same 
line  makes  the  statement,  "The  engineer  of  a  generation 
ago  was  better  prepared  to  do  the  work  of  his  generation, 
than  is  the  engineer  of  to-day  to  do  the  work  of  this 
generation".  As  a  remedy  he  advocates  a  longer  and 
more  general  course,  with  more  attention  to  humanist  it- 
subjects.  The  American  Institute  of  Electrical  Engineers 
has  recently  adopted  a  resolution  favouring  a  Six-year 
course,  two  years  of  which  shall  be  pure  arts. 
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The  View  Point  of  Increased  Specialization 

Some  complaints  have  also  been  made  from  the 
opposing  point  of  view,  namely  that  the  courses  are  not 
specialized  enough,  and  that  the  colleges  do  not  train 
a  man  so  that  he  may  immediately  fit  into  some  particular 
niche  in  industry,  and  bear  his  full  share  in  the  process 
of  production.  This  view,  of  course,  represents  the 
extreme  of  specialization,  and  while  its  accomplishment 
might  have  been  possible  thirty  years  ago.  To-day 
it  seems  out  of  the  questions.  The  profession  has 
developed  so  many  branches,  and  each  branch  has 
se  many  ramifications,  that  it  is  manifestly  impossible 
for  any  school  to  so  thoroughly  train  a  student  in  the 
intricacies  of  practice  in  even  one  branch  of  engineering,  that 
he  is  prepared  to  enter  any  phase  of  it,  and  immediately 
develope  his  full  skill.  The  highly  specialized  type  of 
training  necessary  to  fulfil  any  such  requirement,  would 
present  so  many  details  that  no  time  would  be  left  for 
anything  else,  and  the  field  of  the  graduate  would  be 
very  limited.  Such  training  belongs  to  the  trade  school 
rather  than  to  a  professional  school. 

The  general  concensus  of  opinion  undoubtedly  seems 
to  be  in  favour  of  less,  rather  than  more,  specialization 
in  the  four-year  course,  leaving  most  of  the  highly  technical 
training  to  industry  itself,  as  the  agency  best  able  to  give 
both  the  training  and  the  point  of  view  required.  Such 
a  scheme  would  provide  for  the  average  student  a  good 
sound  education  in  fundamentals,  upon  which  base 
subsequent  experience  might  build  a  structure,  limited 
only  by  the  student's  ability  and  opportunity.  For  the 
exceptional  student  or  one  who  shows  marked  ability  in 
some  particular  line,  a  fifth  year  of  specialized  training 
and  research  leading  to  an  advanced  degree  might  be 
provided,  though  this  graduate  training  would  in  no  way 
encroach  upon  industry's  share  in  the  education,  but 
merely  serve  to  make  possible  a  fuller  use  of  this  period 
of  apprenticeship  for  the  student,  fortunate  enough  to 
procure  the  extra  year  in  college. 

European  Systems 

If  European  experience  furnishes  a  parallel,  it  should 
be  largely  from  this  latter  class  that  leaders  and  executives 
are  developed.  The  system  used  in  France  is  similar  to 
the  one  suggested,  the  French  student  continuing  along 
in  the  secondary  schools  until  he  reaches  what  is  equivalent 
to  the  end  of  our  first  year  in  college.  Then  he  spends 
two  more  years  on  an  intensive  training  in  mathematics, 
physics  and  chemistry,  etc.,  and  writes  the  entrance 
examination  to  the  school  devoted  to  the  phase  of  engineer- 
ing in  which  he  wishes  to  specialize.  Here  he  takes  three 
years,  as  a  rule,  to  secure  his  engineer's  diploma,  which 
admits  him  to  the  highest  class  of  the  profession,  the 
certificated  engineer.  The  entrance  examinations  to  these 
schools,  however,  are  very  severe  and  many  more  fail 
than  succeed.  The  man  who  fails  may  try  again,  or  he 
may  enter  engineering  practice  at  once  in  some  of  the 
subordinate  positions,  and  by  a  period  of  apprenticeship, 
may  in  the  course  of  time  secure  a  place  of  trust  and 
responsibility,  though  never  progressing  as  he  would  have, 
had  he  graduated  from  one  of  the  professional  schools. 
A  somewhat  similar  plan  is  followed  in  Germany  and 
Italy. 


Action  taken  by  University  Authorities 
to  remedy  Defects 

Having  now  made  a  cursory  examination  of  the  chief 
criticisms  directed  at  our  present  system,  and  some  of  the 
suggested  remedies,  let  us  see  what  steps  are  being  taken 
by  those  in  authority  in  educational  matters.  I  have 
already  dealt  with  the  courses  given  by  Iowa  State, 
Columbia,  Dartmouth,  Northwestern,  and  to  some  extent 
with  the  new  regulations  at  Pittsburgh,  all  of  which  are 
designed  to  relieve  the  over  specialization,  and  in  some 
cases  to  produce  an  education  of  a  broader  and  more 
humanistic  nature. 

A  recent  move  along  somewhat  similar  lines  came  in 
May  1922,  when  the  engineering  deans  of  a  number  of 
the  colleges  of  the  middle  western  states,  met  in  Chicago 
to  discuss  the  present  course,  and  any  desirable  modific- 
ations which  might  suggest  themselves.  Among  the 
colleges  represented  were  the  following:  —  Iowa,  Minne- 
sota, Ohio  State,  Purdue,  Michigan,  Illinois,  North- 
western, Wisconsin,  North  Dakota,  Nebraska,  Washington 
and  Colorado  universities,  and  Michigan  Agricultural  and 
Iowa  State  colleges.  After  considerable  discussion  a 
series  of  resolutions  were  adopted  for  submission  to  the 
faculties  of  the  various  institutions.  In  June  the  deans 
again  met,  after  submission  of  the  resolutions  to  their 
respective  faculties,  and  formally  adopted  a  set  of  resol- 
utions, which  differ  very  slightly  from  the  original  set. 
They  are  as  follows: — 

"In  order  to  meet  the  constantly  enlarging 
responsibilities  of  the  engineering  profession,  we 
favour  an  advance  in  engineering  education  at  this 
time,  that  shall  provide  five  years  of  collegiate 
training  for  those  engineering  students  whose  aim  is 
to  become  qualified  to  take  positions  among  the 
creative  leaders  in  the  profession,  and  that  such 
advance  shall  be  made  in  substantial  accordance 
with  the  following  plan: 

1.  Include  in  the  four- year  engineering  curricula 
a  substantial  proportion  of  fundamental  and  human- 
istic subjects,  omitting,  if  necessary,  a  sufficient 
amount  of  the  more  advanced  technical  work.  It  is 
desirable  that,  so  far  as  possible,  the  curricula  in  the 
different  branches  of  engineering  shall  be  sufficiently 
uniform  to  permit  students  to  defer  their  final  choice 
of  a  specialty,  at  least  to  the  end  of  the  second  year. 

2.  A  fifth  year  of  advanced  work,  mostly  or 
wholly  technical,  and  specialized  to  such  an  extent 
as  desired. 

3.  The  first  four  years  of  work  shall  lead  to  a 
bachelor's  degree,  and  the  fifth  year  to  an  advanced 
degree  in  engineering." 

As  these  colleges  comprise  practically  the  entire  list 
of  prominent  engineering  schools  between  the  Appalachians 
and  the  Rockies,  their  action  is  significant  and  would  seem 
to  indicate,  still  further,  the  modern  tendencies. 

Co-operation  between  Industries  and 
Engineering  Colleges 

Another  comparatively  recent  phase  of  engineering 
education  is  worthy  of  note.  This  is  the  scheme  of  co- 
operation between  school  and  industry.  Most  of  the 
replies  to  a  questionnaire  sent  out  by  one  of  the  American 
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National  engineering  organizations  indicated,  as  has  been 
previously  intimated,  that  the  practising  engineer  seemed 
to  be  of  the  opinion  that  no  amount  of  college  training 
could  do  away  with  a  period  of  apprenticeship  in  actual 
industry.  While  indirectly  this  furnishes  another  argument 
against  the  technically  specialized  course,  and  in  favour 
of  a  more  general  course  with  greater  attention  to  fund- 
amentals, it  is  not  in  that  connection  that  it  will  be 
referred  to  here,  but  rather  as  it  touches  upon  the  co- 
operative course. 

As  early  as  1906,  universities  had  begun  to  realize 
that  their  training  left  much  to  be  desired  from  the 
practical  view  point  and  were  looking  around  for  some 
method  of  bettering  it.  Cincinnati  hit  upon  the  scheme 
of  co-operation,  and  what  is  more  important  found  some 
fifteen  industries  which  were  broad  minded  and  public 
spirited  enough  to  undertake  their  side  of  the  plan,  and 
look  to  the  future  for  returns.  These  industries  were  in 
the  field  of  chemistry,  electricity  and  the  mechanical 
trades,  and  the  plan  was  put  into  operation  along  these 
lines  at  first.  The  original  arrangement  provided  that 
students  in  these  branches  of  engineering  at  Cincinnati, 
would  spend  five  years,  alternately  in  the  class  room  and 
the  shop. 

The  course  is  still  five  years  in  length,  each  year  being 
eleven  months  long.  A  student  registering  for  the  first 
time  reports  at  the  shop,  to  which  he  is  assigned  in  July, 
where  he  continues  until  September,  at  which  time  the 
class  is  divided  into  two  equal  parts,  one  half  going  to 
the  class  room  for  a  period  of  two  weeks,  while  the  other 
remains  in  the  shop.  Thereafter  every  two  weeks  the 
groups  change,  until  the  next  summer,  when  from  the 
middle  of  August  to  the  middle  of  September  the  university 
is  closed.  Each  group  takes  two  weeks  holidays,  alternate- 
ly, so  that  there  is  no  interruption  in  industry.  The  course 
given  is  quite  broad  and  thorough,  and  to  insure  the  full 
benefit  of  the  co-operation,  a  department  of  co-ordination 
is  maintained  to  look  after  the  work  of  the  student  during 
his  period  in  the  shop,  and  to  review  it  and  discuss  it 
by  means  of  reports  and  criticisms  during  his  period  in 
the  class  room. 

On  the  successful  completion  of  the  fifth  year  a 
professional  degree  is  awarded.  In  1909  the  system  was 
extended  to  include  civil  engineering,  and  to-day  five 
courses  are  given  in  engineering  and  one  in  commerce. 
From  1906  to  1920  a  regular  non  co-operative  course, 
four  years  in  length,  was  maintained  for  those  who 
desired  it,  but  in  the  latter  year,  this  was  discontinued 
owing  to  the  very  small  number  registered.  In  this 
period  the  number  of  students  increased  from  twenty- 
seven  to  nine  hundred  and  fifty,  and  what  is  more  signific- 
ant, the  number  of  co-operating  firms  from  fifteen  to  one 
hundred  and  fifty.  Thus  was  the  faith  of  the  founders 
justified. 

Successful  Schemes  of  Industrial  Co-operation 

So  successful  was  the  scheme  that  in  1910  the  Univer- 
sity of  Pittsburgh  adopted  a  modification  of  it.  According 
to  this  method  each  student  spends  nine  months  of  each 
year  in  college  and  three  months  in  some  one  of  the  ninety- 
three  co-operating  industries,  for  a  period  of  four  years, 
at  the  end  of  which  time  he  receives  the  degree  of  B.S., 
in  his  particular  branch.  This  scheme  has  worked  out 
very   satisfactorily,   and   greatly   to   the   benefit    of   the 


students,  of  course.  But  also,  with  what  could  not  be  so 
confidently  expected,  a  marked  benefit  to  the  co-operating 
industries,  and  even  to  the  employees  of  those  industries. 
Students  are  eagerly  sought  for  during  their  terms  in  the 
shop,  and  so  superior  seems  to  be  the  graduate  of  this 
course,  that  in  1920,  in  spite  of  the  dearth  of  engineering 
employment,  not  a  single  graduate  was  without  one  offer 
of  permanent  employment,  and  many  had  several.  These 
graduates  are,  as  a  rule,  snapped  up  by  the  industries 
with  which  they  have  been  apprenticed  during  their 
course,  and  soon  enter  positions  of  executive  responsibility 
and  trust. 

Another  great  example  of  this  co-operative  system  is 
furnished  by  Massachusetts  Institute  of  Technology  which 
maintains  a  co-operative  course  in  electrical  engineering 
with  the  Lynn  plant  of  the  General  Electric  Company, 
and  a  semi  co-operative  course  in  chemical  engineering 
with  some  five  chemical  plants  scattered  about  New  York 
and  New  England.  In  the  electrical  course  the  first  two 
years  are  spent  at  the  college  after  which  the  class  is 
divided  into  two  equal  portions,  both  of  which  go  to  the 
Lynn  shops  for  thirteen  weeks  in  the  summer  following 
their  sophomore  year.  On  the  completion  of  this  period 
one  division  goes  to  the  class  room  at  the  Institute  for 
eleven  weeks,  while  the  other  remains  at  Lynn  for  another 
thirteen  weeks,  after  which  the  groups  change  places. 
This  alternation  is  kept  up  for  eleven  terms,  in  every  two 
of  which  each  students  gets  two  weeks  holidays. 

After  the  conclusion  of  the  eleventh  term,  the  co- 
operation having  been  pursued  for  one  hundred  and  forty- 
three  weeks,  all  the  students  return  to  the  institute  for 
nine  weeks  training,  upon  the  successful  completion  of 
which  they  are  admitted  to  the  degree  of  M.S.  During 
their  time  at  the  plant  lectures  are  given  by  members  of 
the  technology  staff  and  officials  of  the  General  Electric 
Company,  covering  the  work  under  way  at  the  time.  In 
the  chemical  engineering  course,  four  years  are  spent  at 
the  college  and  a  degree  of  B.S.,  obtained.  Students 
returning  for  a  fifth  year  report  in  the  summer  and  are 
given  twenty-four  weeks  observation  and  research  work 
in  the  co-operating  plants,  each  of  which  is  engaged  in  a 
different  type  of  work.  This  is  followed  by  two  terms 
at  the  Institute,  completing  the  requirements  for  a  M.S. 
degree.  According  to  both  parties  to  these  schemes  it 
has  been  found  that  the  supervised  practical  training 
received  in  the  three  and  a  half  years  of  co-operation  is 
equivalent  to  approximately  five  years  of  ordinary 
apprenticeship  subsequent  to  graduation. 

The  success  of  these  ventures  has  been  so  pronounced 
that  in  addition  to  the  cases  mentioned  some  form  of 
co-operation  has  been  adopted  by  Newark  Technical 
Institute,  Marquette  University,  Milwaukee,  Lafayette 
College,  Easton,  Pa.,  and  Harvard.  It  has  recently  been 
discussed  at  some  length  before  the  Society  for  the 
Promotion  of  Engineering  Education,  and  from  the 
opinions  expressed  it  seems  probable  that  it  will  be 
adopted  by  many  other  colleges  in  the  near  future. 

Fundamental  Purpose  in  attending  College 

In  conclusion  let  me  quote  James  Phinney  Munroe, 
a  Boston  business  man  and  member  of  the  Corporation 
of  Massachusetts  Institute  of  Technology,  on  whv  a  man 
comes  to  college,  Mr.  Munroe  says.  "A  man  does  not 
come  to  college  to  learn  to  earn  a  living;  he  comes  to 
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learn  to  live".  If  this  be  so,  and  I  believe  it  should  be, 
then,  how  is  our  present  engineering  course  adapted  for 
this  purpose.  Personally  I  am  firmly  of  the  opinion  that 
its  chief  object  has  been  to  teach  a  man  to  earn  a  living, 
and  that  it  was  never  designed  to  help  him  enjoy  that 
living,  once  he  gets  it,  nor  was  it  intended  to  help  him  in 
his  daily  contact  with  his  neighbours.  That,  to  me,  is 
the  great  reason  for  our  lack  of  appreciation,  as  a  profes- 
sion, by  the  general  public,  and  our  inability  to  secure 
professional  standing.  Other  professions  are  taught  to 
deal  with  the  human  element  in  their  daily  practice,  and 
hence  can  appreciate  and  help  solve  community  and 
national  problems.  There  is  no  man  who  should  be  so 
well  fitted  for  this  type  of  service  as  the  engineer,  but  as  a 
result  of  his  attitude  in  the  past  he  has  not  been  invited, 
nor  even  expected,  to  take  any  part  in  public  affairs, 
beyond  the  purely  technical  ones.  In  fact  so  little  was 
he  in  the  public  eye,  that  in  the  latest  edition  of  the 
Encyclopaedia  Britannica,  published  in  1911,  he  is  dismis- 
sed with  a  quarter  page,  most  of  which  is  occupied  by  a 
recital  of  the  constitution  of  the  British  Institution  of 
Civil  Engineers.  In  contrast  there  are  more  than  twenty 
references  to  law,  the  subject  matter  of  which  fills  many 
pages,  while  the  references  alone  to  medicine  cover  more 
than  a  column  in  the  index. 

The  war  and  recent  activities  of  individual  en- 
gineers, such  as  Mr.  Hoover  and  our  own  Sir  Henry 
Thornton,  have  brought  engineers  out  of  the  obscurity 
of  the  past  and  given  them  the  opportunity  to  prove  their 
worth  in  new  and  varied  fields.  It  would  seem  then,  that 
the  present  is  an  opportune  time  to  revise  our  programme 
of  technical  education,  to  such  an  extent  that  the  engineers 
of  the  future  may  be  fitted  to  secure  and  maintain  some 
measure  of  success  in  these  fields  opening  up.  I  am 
inclined  to  agree  with  Mr.  Burr  that  we  must  work  from 
the  inside  out,  and  it  seems  to  me  that  the  best  method 
of  accomplishing  this,  for  future  generations,  is  by  the 


adoption  of  a  rather  general  four-year  course,  stressing 
fundamentals,  to  be  followed  by  a  fifth  year  of  special- 
ization, if  desired.  Such  a  scheme  requires  all  engineering 
students  to  secure  a  much  broader  general  education 
than  is  now  the  case,  while  at  the  same  time  it  includes  a 
sufficient  amount  of  fundamental  technical  work  to 
satisfy  the  requirements  in  most  cases.  It  also  furnishes 
the  well  organized  technical  work  for  special  and  advanced 
students  which  will  encourage  students  of  ability  to 
thoroughly  prepare  themselves  for  research  and  special 
work  of  various  kinds.  On  the  whole  it  seems  a  better 
arrangement  than  the  three-  or  four-year  college  course 
prior  to  admission  to  engineering,  as  it  places  the  entire 
course  under  the  control  of  the  engineering  faculty. 

The  committee  recently  appointed  by  The  Engineer- 
ing Institute  of  Canada  to  investigate  the  status  of  engin- 
eering education  in  Canada,  is  considering  a  much  more 
liberal  course  than  is  now  usual, in  fact  one  somewhat  along 
the  lines  I  have  indicated.  Such  a  course  in  combination 
with  some  system  of  co-operation  seems  to  me  to  be  the 
best  method  of  remedying  the  present  unsatisfactory 
situation,  and  of  elevating  the  standard  of  the  engineering 
profession  as  a  whole.  We  would  not  think  of  training 
a  surgeon  without  the  aid  of  the  hospitals,  nor  a  lawyer 
without  the  aid  of  the  courts.  Neither  would  we  attempt 
to  produce  a  specialist,  in  law  or  medicine  in  four  years  of 
restricted  training.  In  these  professions  we  demand  a 
broad  general  training  similar  to  the  B.Sc.  course  outlined 
above,  on  which  at  will  may  be  superimposed  the  advanced 
technical  training  of  the  specialist.  I  believe  that 
the  adoption  of  such  a  policy  on  our  part  will  lead  to  the 
development  of  men  of  ability  and  initiative,  rather  than 
the  automatic  machines  I  feel  we  are  now  producing  in 
some  cases,  and  will,  of  itself,  lead  to  the  elevation  of 
the  calling  to  real  professional  dignity,  and  as  a  result 
bring  about  the  attainment  of  the  desired  public 
recognition. 


Combustion   Problems  and   Furnace  Design 

Notes  on  a  Field  of  Research  for  the  Mechanical  Engineer 

Charles  A.  Robb,  B.Sc,  S.M.,  M.E.I.C. 

Professor  of  Mechanical  Engineering  and  Resident  Engineer,  University  of  Alberta. 

Paper  read  before  the  Edmonton  Branch,  The  Engineering  Institute  of  Canada,  March  14th,  1923. 


In  outlining  a  typical  problem  for  which  research 
as"  it  affects  the  mechanical  engineer  would  appear  to  be 
demanded,  a  few  words  may  first  be  said  on  the  economics 
of  research.  Faraday's  discovery  of  the  law  of  the  elec- 
tric dynamo  in  1813,  for  which  the  apparatus  cost  less 
than  five  pounds,  has  made  possible  the  whole  electrical 
industrv  in  which  England  alone  had  invested,  in  1917, 
£600,000,000,  and  the  United  States  in  1920  had  invested 
no  less  than  four  billion  dollars. 

Newcomen's  atmospheric  engine  of  1705,  Watt's  con- 
densor  of  1763,  Watt's  rotative-type  engine  of  1781  and 
his  double-active  engine  with  governor  of  1782,  paved 
the  way  for  the  application  of  power  to  the  development 
of  industry  and  revolutionized  the  whole  economic 
structure  of  England.  Out  of  this  grew  the  demand  for 
machinery  to  replace  manual  labour,  the  capital  to  secure 


the  machinery,  the  great  shops  in  which  to  make  the 
machinery  and  the  grouping  of  workers  in  these  shops. 
This  sequence  gave  rise  to  our  modern  system  of  finance 
and  the  organization  of  labour. 

The  discoveries  of  Pasteur  gave  to  France  in  five 
years  sufficient  savings  to  pay  the  whole  debt  caused  by 
the  Franco-Prussian  war.  It  would  be  interesting  to 
know  what  percentage  of  the  savings  effected  by  research 
is  actually  turned  back  for  further  research. 

Alberta  Coal  and  its  Natural  Market 

A  typical  problem  for  the  mechanical  engineer  is 
that  of  combustion  and  furnace  design.  In  Alberta 
there  are  vast  quantities  of  coal  and  in  great  variety. 
Canada  has  a  great  fuel  demand.  Canadian  sources 
of  supply  are  limited  to  the  maritime  provinces  and  the 
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west.  Middle  Canada  must  therefore  draw  from  the 
east,  the  west  or  import  coal  from  the  United  States, 
and  the  latter  is  becoming  increasingly  difficult.  Alberta 
has  thus  in  Canada  a  natural  market  for  her  coal  and 
combined  efforts  have  established  a  firm  hold  on  the 
Winnipeg  market. 

Credit  is  due  to  our  trade  commissioner,  Mr.  Stutch- 
bury  and  his  assistant  Mr.  Pratt,  who  have  been  very  ac- 
tive in  demonstrating  the  virtues  and  characteristics  of 
Alberta  coal.  In  1920  a  series  of  tests  were  carried  out 
at  the  plant  of  the  provincial  government  of  Manitoba 
in  Winnipeg  and  it  was  shown  that  Alberta  had  a  number 
of  coals  which  could  be  laid  down  at  Winnipeg  in  compe- 
tition with  United  States  coals  both  as  to  quality  and  price. 

Engineers  who  are  coal  consumers  can,  of  course, 
choose  from  coals  available  the  one  best  suited  to  their 
steam  boiler  furnaces  as  to  variety,  size  and  the  method 
of  firing.  Our  coals  range  in  quality  from  the  best  grades 
of  bituminous  to  the  comparatively  high  moisture  and  high 
volatile  so-called  domestic  or  lignite  coals.  Most  of  the 
latter  is  mined  during  the  winter  months  and  the  pro- 
portion of  slack  is  very  high.  A  few  years  ago  this  slack 
was  considered  a  waste  product  and  was  placed  on  the 
dump.  Furnaces  and  stokers  have  been  devised  which 
handle  the  slack  successfully  and  very  real  economics 
have  resulted  in  their  use.  This  economy  is  very  far 
reaching  in  that  the  coal  operator  gets  a  reasonable  price 
for  the  slack  and  the  operative  engineer  gets  his  coal  for 
half  or  less  of  the  cost  of  nut  coal  and  with  approximately 
the  same  boiler  capacity  and  efficiency. 

Every  ton  of  the  sub-bituminous  coal  burned  locally 
makes  the  equivalent  in  bituminous  coal  available  for 
export  and  with  the  latter  the  problem  of  storage  through 
the  summer  months  presents  no  difficulty  while  at  the 
present  state  of  our  knowledge  the  tendency  of  the  high 
moisture  coal  to  slack  makes  storage  difficult  and  expensive. 
The  export  of  the  bituminous  coal  insures  a  more  equit- 
able basis  for  freight  and  tends  to  stabilize  the  whole 
industry,  leaving  the  domestic  market  to  be  served  by 
the  higher  moisture  coals. 

The  Problem  for  the  Mechanical  Engineer 

The  problem  for  the  mechanical  engineer  is  thus  to 
devise  improved  methods  for  burning  the  domestic  coal. 
That  is  to  say,  improved  furnaces  and  methods  of  firing, 
and,  having  done  that,  to  encourage  the  use  of  boiler  fur- 
naces best  suited  to  the  local  coals.  Broadly  speaking 
this  means  a  furnace  with  ample  combustion  space  to 
take  advantage  of  the  high  percentage  of  volatile  con- 
stituents and  to  overcome  the  effect  of  the  moisture. 
Some  progress  has  been  made  and  this  field  should  prove 
very   profitable. 

In  1914  a  special  furnace  supplied  by  Messrs  Babcock 
and  Wilcox  was  installed  at  the  University  of  Alberta  to 
permit  the  use  of  slack  coal.  This  gives  a  satisfactory 
steam  for  dollar  economy  and  the  current  annual  saving 
amounts  to  approximately  $20,000.00  or  50  per  cent. 
The  plant  consists  of  four  units  of  which  three  are  equipped 
with  stokers  and  the  remaining  furnace,  which  is  hand- 
fired,  is  designed  on  liberal  lines  for  the  high  moisture  coal. 
The  heating  surface  is  2,197  square  feet  per  unit  and  the 
grate  area  60  square  feet  for  the  chain  grate  stokers 


and  44  square  feet  for  the  Dutch  oven,  hand-fired  furnace. 
In  all  units  the  boiler  is  placed  well  above  the  grate  and 
in  the  stoker  furnaces  a  heavy  arch  is  provided  to  assist 
in  the  ignition  of  the  green  coal. 

Other  plants  in  the  province  of  Alberta  including  the 
municipal  plants  at  Edmonton  and  Calgary,  now  burn 
slack  coal  formerly  wasted.  The  annual  reclamation 
value  from  this  source  must  now  be  little  short  of  half  a 
million  dollars,  while  the  saving  in  coal  cost  to  the  plants 
is  large.  It  has  been  found  that  the  high  moisture  coals 
will  not  ignite  properly  on  the  standard  chain  grate  stokers 
as  designed  for  bituminous  coal  and  before  the  furnaces 
were  re-arranged  the  practice  was  to  mix  in  a  portion  of 
bituminous  coal  which  was  expensive. 

Collation  of  Experimental  Data  Necessary 

Present  conditions  leave  us  with  a  moderate  efficiency 
for  the  boiler  and  furnace  and  the  specific  problem  covers 
a  study  of  the  furnace  to  establish  suitable  proportions, 
arrangement  of  arches,  draft  for  various  thicknesses  of 
fire,  etc.,  and  special  characteristics  applying  to  stokers. 
A  comprehensive  programme  developed  in  co-operation 
with  the  superintendents  of  the  larger  plants  in  the  prov- 
ince should  lead  to  the  accumulation  of  data  covering 
the  experimental  work  already  accomplished  and  co-ordi- 
nating efforts  in  the  future.  Broad  outlines  could  then  be 
established  for  the  guidance  of  engineers  in  the  design 
of  furnaces  for  steam  boilers  and  higher  efficiencies 
obtained. 

A  further  point  is  that  authoritative  data  covering 
furnace  design  should  help  to  rectify  the  confirmed 
practice  of  installing  furnaces  suitable  for  bituminous 
coals  only  to  serve  large  steam  boilers  and  which  give 
neither  good  boiler  efficiency  nor  capacity. 

Necessity  for  more  liberal  Combustion  Space 
Recognized 

Stoker  manufacturers  are  recognizing  the  demand  for 
more  liberal  combustion  space  as  evidenced  by  their 
action  at  a  convention  last  year  in  settling  upon  certain 
dimensions  for  various  stokers.  Experimental  work  has 
been  carried  out  on  lignite  coals  by  the  manufacturers 
of  the  B.  &  W.,  Jones,  Green  and  Allan  stokers.  During 
the  past  ten  months  word  comes  of  results  on  the  Turbine 
stoker. 

Investigations  with  a  view  to  the  solution  of  such 
problems  is  called  industrial  research.  There  is  estab- 
lished in  the  province  a  provincial  research  council  which 
exists  as  a  department  of  the  university  with  a  staff  of 
research  engineers.  In  the  organization  "of  the  provincial 
government  the  work  of  the  research  council  is  attached  to 
the  department  of  the  provincial  secretary.  Laboratory 
accommodation  and  the  general  facilities  of  the  university 
are  utilized  by  the  research  council. 

In  regard  to  fuels  the  programme  of  the  council 
includes  screening  and  storage,  house-heating  furnace 
tests  on  coals.  Boiler  trials  have  been  carried  out  on  all 
the  large  samples  also  one  on  mixed  coal.  Fourteen  trials 
in  all  have  been  made  during  the  year.  An  experimental 
carbonizer  for  lignites  is  in  operation,  also  a  briquetting 
machine. 
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Maritime  Professional  Meeting 

Maritime  Professional  Meeting,  St.  John, 
New  Brunswick,  September  26th,  27th  and  28th, 

1923 


Saguenay  Branch  Organization 

The  organization  meeting  of  the  Saguenay  branch 
will  be  held  in  the  Staff  House  at  Kenogami,  on  August 
tenth,  nineteen  twenty-three,  at  eight  o'clock  P.M.,  day- 
light saving  time.  The  contingent  from  Montreal  is  going 
by  boat,  to  be  joined  by  others  at  Quebec,  it  being 
anticipated,  due  to  the  interest  of  the  members  of  the 
Institute  in  that  district,  that  the  Saguenay  branch  will 
commence  its  career  in  an  enthusiastic  manner. 


Allocation  of  Branch  Territory 

At  a  meeting  of  Council  held  at  headquarter-,  on 
Monday,  July  nineth,  nineteen  twenty-three,  the  new 
branch  territories,  in  accordance  with  the  recenly  adopted 
by-laws  of  The  Institute,  were  approved.  Under  the  new 
by-laws  all  members  resident  within  the  Dominion  shall 
be  members  of  a  branch,  and  the  territory  allocated  to 
each  branch  is  given  below  for  the  information  of  the 
members. 


Maritime  Provinces 
Halifax  Branch. . . . 


Cape  Breton  Branch . 

St.  John  Branch 

Moncton  Branch. .  .  . 


Quebec 
Saguenay  Branch. 

Quebec  Branch. . . 


Montreal  Branch. 


Ontario 
Lakehead  Branch. 

Sault  Ste.  Marie 
Branch 


Counties 

Halifax,  Lunenburg,  Queens,  Shel- 
burne,  Yarmouth,  Digby,  Anna- 
polis, Kings,  Hants,  Colchester, 
Cumberland,  Pictou. 

.  Guysborough,  Antigonish,  Rich- 
mond, Inverness,  Victoria,  Cape 
Breton,  and  also  Newfoundland. 

.  St.  John,  Charlotte,  Kings,  Queens, 
Sudbury,  York,  Carleton,  Victoria, 
Madawaska. 

.Albert,  Westmoreland,  Kent,  Nor- 
thumberland, Restigouche,  Glou- 
cester, and  the  province  of  Prince 
Edward  Island. 

Counties 

Saguenay,  Chicoutimi,  Lake  St. 
John. 

.Gaspe,  Bonaventure,  Matane,  Ri- 
mouski,  Temiscouata,  Kamouras- 
ka,  L' Islet,  Montmagny,  Belle- 
chasse,  Dorchester,  Beauce,  Fron- 
tenac,  Anticosti,  Lotbiniere,  Levis, 
Charlevoix,  Montmorency,  Que- 
bec, Portneuf. 

Compton.  Stanstead,  Sherbrooke, 
Richmond,  Wolfe,  Arthabaska, 
Megantic,  Nicolet,  Drummond, 
Yamaska,  Richelieu,  St.  Hyacinthe, 
Bagot,  Shefford,  Rouville,  Brome, 
Mississquoi,  Iberville,  St.  Johns, 
Napierville,  La  Prairie.  Chambly. 
Vercheres,  Chateauguay,  Hunting- 
don, Beauharnois,  Jacques  Cartier, 
Laval,  Two  Mountains,  Terre- 
bonne. L'Assomption,  Montcalm, 
Joliette,  Berthier,  Champlain,  St. 
Maurice.  Maskinonge,  Argenteuil, 
Vaudreuil,  Soulanges.  Also  all 
other  territory  in  Canada  not 
allocated. 

Counties  and  Districts 

.  Kenora,  Thunder  Bay,  Rainy 
River.  Patricia. 

.  Algoma.  Cochrane,  Nipissing 
(north  of  the  Mattawa  river), 
Sudbury,  I  including  Manitoulin 
Islands  Timiskaming,  Ont..  and 
the  area  in  the  United  States 
within  a  radius  of  twenty-five 
miles  of  Sault  Ste.  Marie. 
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Border  Cities  Branch .  .  Essex,   Kent,   Lambton,   and  the 

area  in  the  United  States  within 
a  radius  of  twenty-five  miles  of 
Windsor. 

London  Branch Elgin,  Middlesex,  Oxford,  Perth, 

Huron,  Bruce. 

Niagara  Peninsula 

Branch Lincoln,  Welland,  Haldimand,  and 

the  area  in  the  United  States 
within  a  radius  of  twenty-five 
miles  of  Niagara  Falls,  Ontario. 

Hamilton  Branch Wentworth,  Norfolk,  Brant,  Wa- 
terloo, Halton  West  (townships  of 
Nelson  and  Nassagaweya),  Wel- 
lington. 

Toronto  Branch Ontario,  York,  Peel,  Halton  East 

(townships  of  Trafalgar  and  Es- 
quesing),  Dufferin,  Grey,  Simcoe, 
Muskoka,  Parry  Sound,  Nipissing 
(south  of  Mattawa  river). 

Ottawa  Branch Grenville,Stormont,Dundas,  Glen- 
garry, Prescott,  Russell,  Carleton, 
Lanark,  Renfrew,  Labelle,  Que., 
Ottawa,  Que.,  Pontiac,  Que.,  Ti- 
miskaming,  Que.,  Yukon,  and  the 
Northwest  Territories. 


Peterborough  Branch 


Kingston  Branch. 


Manitoba 

Winnipeg  Branch 

Saskatchewan 
Saskatchewan  Branch. 

Alberta 

Lethbridge  Branch .  . 


.Hastings,  Northumberland,  Peter- 
borough, Haliburton,  Victoria, 
Durham. 

.Prince  Edward,  Lennox,  Adding- 
ton,  Frontenac,  Leeds. 


The  province  of  Manitoba. 


Calgary  Branch. 


The  province  of  Saskatchewan. 


The  territory  in  Alberta  and  British 
Columbia  included  between  the 
United  States  boundary  from  Sas- 
katchewan to  the  117th  degree  of 
longitude  in  British  Columbia; 
north  to  the  50th  parallel;  east  to 
the  Alberta  boundary;  northerly 
on  the  interprovincial  boundary  to 
the  north  boundary  of  township 
thirteen  in  Alberta;  east  to  the 
Saskatchewan  boundary,  and  south 
on  the  interprovincial  boundary  to 
the  United  States  boundary. 

.The  territory  in  Alberta  included 
between  the  north  boundary  of 
township  thirteen  from  Saskatch- 
ewan to  the  British  Columbia 
boundary;  northerly  on  the  inter- 
provincial boundary  to  the  north 
boundary  of  township  forty-two; 
east  to  the  east  boundary  of  range 
twelve,  (west  of  the  fourth  meri- 
dian) ;  south  to  the  north  boundary 
of  township  thirty-seven;  east  on 
the  north  boundary  of  township 
thirty-seven  to  the  Saskatchewan 
boundary,  and  south  on  the  inter- 
provincial boundary  to  township 
thirteen. 


Non- 
Corp. 

Total 

Branch 

Corp. 

Non- 

Corp. 

Total 

42 

157 

Niagara 

17 

64 

Peninsula. 

106 

34 

140 

23 

88 

Border  Cities. 

.     80 

37 

117 

34 

83 

Sault  Ste. 

10 

29 

Marie 

7?, 

25 

97 

17 

105 

Lakehead .... 

3? 

10 

VI 

498 

1458 

Winnipeg 

231 

70 

301 

75 

415 

Saskatchewan 

.  107 

19 

126 

28 

94 

Lethbridge. . . 

47 

11 

58 

68 

107 

Edmonton 

62 

10 

72 

239 

654 

Calgary 

.  102 

13 

115 

51 

145 

Vancouver . . . 

.   176 

36 

212 

36 

80 

Victoria 

73 

6 

79 

Edmonton  Branch All  the  province  of  Alberta  north 

of  the  northern  boundary  of  the 
Calgary  Branch. 

British  Columbia 

Victoria  Branch Vancouver  Island. 

Vancouver  Branch The  balance  of  British  Columbia, 

except  that  allocated  to  the  Leth- 
bridge Branch. 

The  membership  of  each  of  the  branches  under  the 
new  territorial  divisions,  at  the  present  time  is: 


Branch  Corp. 

Halifax 115 

Cape  Breton. .  47 

St.  John 65 

Moncton 49 

Saguenav ...  19 

Quebec 88 

Montreal 960 

Ottawa 340 

Peterborough .  66 

Kingston 39 

Toronto 415 

Hamilton    ...  94 

London 44 


Tentative  Programme  of  the 
Maritime  Professional  Meeting 

St.  John  N.  B.,  September  26th,  27th  and  28th,  1923. 

Preliminary  plans  for  the  Maritime  Professional 
Meeting  provide  for  the  following  programme  for  the 
three  days  of  the  meeting, — 

Wednesday,  September,  26th. 

10.00  a.m.    Registration.     Address  of  welcome.    Business 
and  papers. 
1.00  p.m.    Luncheon.     Papers.  -  -Adjourn  4.00  p.m. 
4.00  p.m.    Auto  drive,  or  golf. 
7.00  p.m.    Dinner.  —  Riverside  Golf  and  Country  Club. 

Thursday,  September  27th. 

10.00  a.m.  Papers. 

11.15  a.m.  Visit  to  Dry  Dock  at  Courtenay  Bay. 

1.30  p.m.  Luncheon. 

3.00  p.m.  Boat  trip  on  harbour. 

8.00  p.m.  Lecture. 

Friday,  September  28th. 

10.00  a.m.    Papers.     Finishing  business. 

The  papers  to  be  presented  at  the  meeting  will 
include  the  following:— 

F.  A.  Combe,  M.E.I.C.,  Fuel  Problem  of  Canada. 

F.  T.  Kaelin,  m.e.i. c,  Hydro- Electric  Development. 

K.  L.  Dawson,  a.m.e.i.c,  assistant  gas  superintendent, 
Nova  Scotia  Tramways  and  Power  Company.  "  \  Lump 
of  Coal". 

A.  P.  Theuerkauf,  m.e.i.c,  Asst.  Chief  Engineer, 
The  British  Empire  Steel  Co.,  "Metallurgical  Reheating 

Furnaces  for  Blooms,  Billets  and  Slabs". 

E.  G.  Cameron.  A.M.EJ.c,  chief  engineer,  St.  John 
Dry  Dock  and  Ship-building  Company,  Ltd.,  "Si     [ohn 

Dry  Dock". 

The  complete  programme  will  l><  published  in  the 
September  isstti  at  tht  Engineering  Journal. 
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THIS   MONTH'S   CONTRIBUTORS 
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C.  A.  Clendening, 

A.M.E.I.C. 


The  Operation  of  an  Electrical  Distribution 
System 

In  this  issue  there  appears  a 
paper  presented  by  C.  A.  Clen- 
dening, a.m.e.i.c,  and  H.  G. 
Michell,  a.m.e.i.c,  in  which  the 
authors  present  a  few  of  the 
problems  to  be  met  in  large 
electrical  distribution  systems  such 
as  that  of  the  City  of  Winnipeg 
Hydro-Electric  System. 

Mr.  Clendening,  who  is  operat- 
ing superintendent  for  the  system, 
was  born  in  Walkerton,  Ont.,  on 
March  8th,  1885.  He  received 
his  preliminary  education  in  the 
public  and  high  schools  of  that 
town,  and  his  technical  education 
at  School  of  Practical  Science,  University  of  Toronto. 
His  early  engineering  experience  was  obtained  in  the 
machine  shops  of  the  Fensom  Elevator  Company,  in  the 
construction  department  of  Toronto  Street  Railway  Com- 
pany, and,  in  western  Canada,  on  land  surveys  and  in 
overhead  electrical  distribution  work.  Early  in  1909,  he 
joined  the  staff  of  the  power  construction  department 
of  the  city  of  Winnipeg  under  Messrs.  Smith,  Kerry  and 
Chace,  who  were  engaged  in  the  building  of  a  100,000-h.p. 
hydro-electric  plant  on  the  Winnipeg  river  at  Pointe  du 
Bois.  When  construction  was  sufficiently  advanced,  Mr. 
Clendening  joined  the  staff  of  the  Canadian  Westinghouse 
Company,  engaged  in  installing  the  switching  equipment 
and  control  boards  in  the  power  house.  After  completion 
of  this  work,  when  the  plant  was  placed  in  operation  in 
October,  1911,  he  was  appointed  to  the  operating  staff 
of  the  Winnipeg  Hydro-Electric  System,  first  as  sales 
engineer  and  later  as  distribution  engineer.  From  1915 
until  1919  he  served  with  the  Canadian  Infantry,  return- 
ing from  France  in  1919,  when  he  resumed  his  former 
position  of  distribution  engineer,  and  in  September,  1922, 
was  made  operating  superintendent,  in  charge  of  the 
operation  of  the  entire  system. 

Mr.  Clendening  was  elected  an  Associate  Member  of 
The  Institute  on  March  23,  1920.  He  is  a  member  of 
the  Lions'  Club,  and  is  on  the  executive  of  the  Manitoba 
Electrical  Association. 

H.  G.  Michell,  a.m.e.i.c,  who 
with  C.  A.  Clendening,  a.m.e.i.c, 
has  contributed  this  interesting 
paper  on  "The  Operation  of  an 
Electrical  Distribution  System", 
was  born  in  Manitoba  in  1894,  but 
went  to  England  in  1900  and  there 
received  his  primary  education  at 
Dulwich  College,  near  London, 
returning  to  Winnipeg  in  1908.  He 
attended  St.  Johns  College  and 
entered  the  engineering  course  of 
the  University  of  Manitoba  in  1913. 
During  vacations  he  was  employed 
at  various  works  on  electrical  con- 
struction and  station  operation. 
In  1916  he  left  for  overseas  and  after  three  years  in 
France  and  Belgium  returned  in  1919  to  complete  his 
engineering  course,  graduating  in  1920  with  the  degree 
ol    B.Sc.,    in    electrical    engineering,    and    immediatelv 


H.  G.   Michell, 
A.M.E.I.C. 


Prof.  H.  W.  McKiel, 
A.M.E.I.C. 


entering  the  engineering  department  of  the  City  of 
Winnipeg  Hydro-Electric  System  as  assistant  to  the 
distribution  engineer.  He  has  been  intimately  concerned 
with  the  extremely  rapid  growth  of  the  system  during 
the  last  few  years,  and  in  1922  was  appointed  distribution 
engineer  and  has  been  responsible  for  the  changing  of  the 
city's  distribution  lines  to  the  3-phase,  4,000-volt,  common 
neutral  system,  and  for  the  establishing  of  a  complete 
set  of  distribution  records. 

Mr.  Michell  was  elected  a  student  in  The  Institute 
on  November  4th,  1919,  and  was  transferred  to  the  grade 
of  Junior  on  December  21st,  1920,  and  to  Associate 
Member  on  February  16th,  1923.  He  is  also  an  Associate 
in  the  American  Institute  of  Electrical  Engineers  and  a 
Member  of  the  Manitoba  Association  of  Professional 
Engineers. 

Modern  Tendencies  in  Engineering  Education 

In  the  July  issue  of  The  Engin- 
eering Journal  is  published  the  first 
part  of  the  paper  read  by  Professor 
H.  W.  McKiel,  a.m.e.i.c,  before 
the  Moncton  Branch  on  Februarv 
19th,  1923,  entitled  "Modern  Ten- 
dencies in  Engineering  Education". 
The  last  part  of  this  paper  appears 
in  this  number.  Professor  McKiel 
has  given  to  the  profession  the 
results  of  a  long  and  thorough 
study  of  this  subject,  and  in  the 
last  half  of  his  paper  he  enumerates 
ten  requirements  of  a  successful 
engineer  and  deals  at  some  length 
with  the  plan  of  co-operation  be- 
tween industries  and  engineering  colleges  in  connection 
with  which  he  quotes  a  number  of  instances  where  this 
co-operation  has  been  most  successful. 

Combustion  Problems  and  Furnace  Design 

Professor  Charles  A.  Robb, 
m.e.i.c,  has  contributed  a  most 
interesting  paper  entitled  "Com- 
bustion Problems  and  Furnace 
Design",  which  appears  in  this 
issue  of  The  Engineering  Journal. 
Prof.  Robb  was  born  at 
Amherst,  Nova  Scotia,  in  1888. 
He  spent  two  years  in  Applied 
Science  at  Mount  Allison.  1905 
to  1907,  graduated  from  McGill 
University  with  degree  of  B.Sc, 
in  mechanical  engineering,  1909; 
and  received  his  M.Sc,  in  mechan- 
ical engineering  from  Massechutes 
Institute  of  Technology  1910. 
His  early  shop  experience  was  with  the  Robb 
Engineering  Works  at  Amherst  and,  after  graduation, 
with  Allis  Chalmers,  West  Allis  works.  During  1911  and 
1912  he  was  assistant  in  mechanical  engineering  with 
Prof.  E.  F.  Miller,  at  the  Massechutes  Institute  of 
Technology,  and  to  date  with  the  University  of  Alberta 
in  capacities  varying  from  lecturer  in  mechanical  engineer- 
ing to  professor  of  mechanical  engineering  and  resident 
engineer. 

During  the  war  period  he  was  employed  by  the 
Imperial  Munitions  Board,  Ottawa,  as  superintendent  of 
gauge  production  during  1916  and  1917,  and  as  technical 
assistant  to  the  United  States  representative.  Imperial 
Munitions  Board  at  Washington  during  1918. 


Prof.  C.  A.  Robb, 
M.E.I.C. 
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He  joined  The  Engineering  Institute  of  Canada  in 
1908  as  a  Student  and  was  transferred  to  the  grade  of 
Member  in  1923.  He  is  a  member  of  The  Institute  fuel 
committee  for  1923;  Associate  Member  of  the  American 
Society  of  Mechanical  Engineers;  member  of  the  Alberta 
Association  of  Professional  Engineers  and  president  of 
that  association  for  1923. 

During  the  past  three  seasons  he  has  been  engaged 
for  the  Air  Research  Committee  of  the  Honorary  Advisory 
Council  for  Scientific  and  Industrial  Research  on  behalf 
of  the  Air  Board,  upon  the  investigation  of  problems 
involved  in  the  operation  of  aero  engines  at  low  temper- 
atures, including  starting,  lubrication,  performance  of 
the  carburetor  and  anti-freeze  mixtures,  having  been 
elected  an  Associate  of  the  committee  in  1921. 

Since  1920  he  has  conducted  steaming  trials  on 
various  Alberta  Coals  as  part  of  the  programme  of  the 
Alberta  Provincial  Research  Council,  by  whom  he  was, 
in  1923,  constituted  a  committee  and  authorized  to 
consult  with  the  principal  combustion  engineers  of  the 
province  to  deal  with  the  problem  of  combustion  of  coal 
for  the  generation  of  power,  with  special  reference  to 
Alberta  coals. 

In  1923  he  contributed  a  paper  to  the  Royal  Society 
of  Canada  entitled  "A  Physical  Test  of  a  Natural 
(Methane)  Gas  Well". 
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OBITUARIES 


Lennox  T.  Bray,  A.M.E.I.C. 


Lennox  T.  Bray,  a.m.e.i.c,  o.l.s..  d.l.s.,  died  in 
Amherstburg,  Ont.,  on  May  10th,  1923.  The  late  Mr.  Bray 
was  born  in  Caledonia  in  1877,  moving  to  Amherstburg 
shortly  afterwards  where  he  received  his  public  and  high 
school  education.  In  1900  he  graduated  from  the  School 
of  Practical  Science  and  in  1902  he  qualified  for  his  D.L.S. 
For  four  years  he  was  engaged  on  engineering  work  in 
western  Ontario,  attaching  himself  in  1904  to  the  staff 
of  the  Dominion  Government  on  surveys  in  the  three 
prairie  provinces  where  he  remained  until  1908.  From 
then  until  1918  he  was  associated  with  the  Provincial 
Government  staff  in  Alberta.  Never  particularly  robust, 
he  was  compelled  in  1919  to  come  east  on  account  of 
valvular  heart  trouble,  when  he  became  resident  engineer 
for  the  town  of  Amherstburg  and  the  townships  of  Ander- 
don  and  Maiden.  He  joined  The  Institute  as  a  Student 
on  April  25th,  1901,  and  was  transferred  to  the  grade  of 
Associate  Member  on  May  21st,  1903.  He  has  been  a 
faithful  member  of  the  Border  Cities  Branch  of  The 
Engineering  Institute,  rarely  missing  a  meeting.  A  man 
of  the  highest  ideals,  conscientious  in  the  performance  of 
his  duty,  the  profession  in  him  has  lost  an  able  son. 
He  19  survived  by  his  wife  and  widowed  mother. 

William  Latta,  A.M.E.I.C. 
William  Latta,  A.M.E.I.C,  for  a  number  of  years  on 
the  drawing  office  staff  of  the  Dominion  Bridge  Company, 
Limited,  Lachine,  Quebec,  died  of  pleurisy  on  January 
24th,  1923,  after  an  illness  of  six  weeks.  The  Late 
Mr.  Latta  was  born  in  Edinburgh,  Scotland,  in  1884, 
and  received  his  education  al  the  Dumbarton  School  of 
Science  and  Art,  and  the  Glasgow  and  West  of  Scotland 
1 1  clinical  College  and  was  then  apprenticed  as  draughts- 
man in  the  engineering  department  and  testing  laboratory 
of  the  William  Denny  and  Bros.,  Leven  shipyard,  Dum- 
barton, Scotland.  In  1906  he  w,-is  assist ;mt  works  engineer 
with  Argyll  Motors,  Limited.  Alexandria,  Scotland,  and 
the  following  year  was  in  the  draughting  office  of  Messrs. 
Mechan  and  Sons. 


Mr.  Latta  first  came  to  Canada  in  1906  and  was 
with  the  Dominion  Bridge  Company,  at  Lachine,  for  two 
years  until  he  returned  to  Scotland,  early  in  1908.  His 
second  trip  to  Canada  was  in  1909  and  for  the  next 
year  was  with  the  Brown  Machine  Company,  New  Glas- 
gow, N.S.  From  July  1910  to  April  1911,  he  was  draughts- 
man with  the  Cleveland  Bridge  Company,  Montreal.  For 
the  following  two  years  he  was  with  the  Canada  Foundry 
Company,  Toronto,  returning  to  Montreal  in  March  1913, 
when  he  joined  the  staff  of  the  National  Bridge  Company. 
The  next  four  years  were  spent  in  Scotland,  where  he 
returned  to  take  charge  of  the  engineering  department 
and  physical  testing  laboratory  of  the  firm  with  which 
he  had  been  apprenticed.  He  then  returned  to  Canada, 
accepting  a  position  with  the  Dominion  Bridge  Company, 
at  Lachine,  where  he  was  employed  at  the  time  of  his 
death. 

Mr.  Latta  was  elected  an  Associate  Member  of  The 
Institute  on  August  12th,  1921. 

J.  G.  Legrand,  M.E.I.C. 

Sincere  regret  is  expressed  at  the  death  of  J.  G. 
Legrand,  m.e.i.c,  which  occurred  in  Winnipeg  on  July 
3rd,  1923.  At  the  time  of  his  death,  Mr.  Legrand  was 
in  his  sixty-second  year.  He  was  a  native  of  France, 
coming  to  Canada  from  that  country  in  1891.  His 
engineering  education  was  received  at  scientific  schools 
in  Rheims  and  Paris  between  the  years  1872  and  1881. 
Subsequently  he  was  engaged  for  six  years  in  railway 
surveying  and  draughting  and  from  1887  to  1889  as 
contracting  manager  on  fortification  work  in  France. 
He  was  later  mining  engineer  with  the  Hafria  Mining 
and  Smelting  Company,  Limited,  in  North  Wales.  On 
coming  to  Canada  in  1891  the  late  Mr.  Legrand  was 
located  in  Montreal  on  various  engineering  work  until 
appointed  bridge  engineer  with  the  Grand  Trunk  Pacific 
Railway  in  1906,  when  he  went  to  the  west,  later  perform- 
ing the  same  duties  for  the  Canadian  National  Railways. 

The  late  Mr.  Legrand  has  been  connected  with  The 
Institute  since  admitted  as  an  Associate  Member  on 
February  17th,  1898,  and  has  been  a  Member  since 
March  12th,  1908. 

Rudolph  Hering,  D.Sc,  M.E.I.C. 

Doctor  Rudolph  Hering,  m.e.i.c.  one  of  The  Institute's 
earliest  members,  and  a  former  councillor,  died  at  his 
home  in  New  York,  on  May  thirtieth,  nineteen  twenty- 
three  in  his  seventy-seventh  year.  The  late  Doctor 
Hering,  has  been  referred-  to  as  the  dean  of  the  sanitary 
engineering  profession  in  America  and  for  over  forty  years 
has  been  a  foremost  figure  in  matters  of  public  health. 

Born  in  1847  in  Philadelphia,  Pa.,  Doctor  Hering 
graduated  from  the  Royal  Polytechnique  school  of  Dresden. 
Germany,  in  1867.  His  work  from  the  first  has  been  in  the 
interest  of  municipal  sanitation  and  the  numerous  reports, 
papers  and  discussions  which  he  contributed  to  professional 
journals  bear  evidence  of  his  deep  interest  in  the  fund 
amental  sciences  which  underlaid  his  calling.  In  1881 
he  prepared  for  the  National  Board  of  Health  of  the 
United  States,  a  comprehensive  report  on  the  sewerage 
of  European  cities.  Work  of  this  kind,  repeated  main 
times,  and  with  never  failing  regard  for  the  highesl 
ideals  of  his  profession,  did  much  to  place  him  al  the 
forefront  of  the  sanitary  engineers  of  two  continents  and 
of  two  generations.  In  1907  the  University  of  Penn 
vania,  conferred  upon  him  the  honorary  di  D.Sc., 

in  recognition  of  his  scientific  attainments. 

Doctor  Hering  was  elected  a  membei  oi  th<  Canadian 
Society  of  Civil  Engineers  on  Maj  twenty-third,  eighteen 
eighty-nine  and  w.-is  ,-i  member  ol  Council  during  the  years 
nineteen  hundred  and  nineteen  hundred  and  one  I!'-  was 
also  presidenl  ol  the  American  Public  Health  \  ■'  -■'  on 
in  nineteen  thirteen  and  ninet<  en  fourteen 
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PERSONALS 
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i 


Alfred  LaRocque,  A.M.E.I.C,  has  been  transferred 
from  the  Quebec  Streams  Commission,  to  the  Dominion 
Water  Power  Branch,  50  Bishop  Street,  Montreal,  Que. 

\.  G.  MacLachlan,  s.e.i.c,  is  assistant  engineer  on 
hydro-electric  power  development  with  the  Bancroft 
Power  Company,  at  Bancroft,  Ont. 

Peter  Emslie.  a.m.e.i.c,  has  recently  been  appointed 
by  Currie  and  Company,  Limited,  of  Edinburgh,  Scotland, 
Manager  of  their  Kirkcaldy  and  Dumfermlime  branches. 

M.  Polet,  a.m.e.i.c,  is  at  present  located  with 
Messrs.  Stewart  and  McDonnell,  Takocadi  Harbour 
Works,  Seccondee,  Gold  Coast,  West  Africa. 

V.  H.  Todd,  a.m.e.i.c,  is  resident  engineer  for  the 
Portland  Railway,  Light  and  Power  Company  at  Esta- 
cada,  Oregon. 

A.  W.  Peters,  s.e.i.c,  is  on  the  engineering  staff  of 
the  Shawinigan  Water  and  Power  Company,  at  Shawinigan 
Falls,  Que.  Mr.  Peters  graduated  this  spring,  in  electrical 
engineering,  from  McGill  University. 

J.  G.  Inglis,  s.e.i.c,  who  graduated  in  electrical 
engineering  from  the  University  of  Toronto  this  year, 
is  taking  the  students'  engineering  course  with  the 
Westinghouse  Company,  at  Wilkinsburg,  Pa. 

Douglas  Simpkin,  s.e.i.c,  of  Maple  Creek,  Sask., 
who  has  until  recently  been  located  in  Pittsburgh,  Pa., 
has  accepted  a  position  with  the  Braden  Copper  Company 
of  Rancagua,  Chile. 

P.  C.  Ahern,  s.e.i.c,  is  with  the  Canadian  Westing- 
house  Company,  at  Hamilton,  Ont.,  where  he  was  appoint- 
ed to  the  engineering  staff  following  his  graduation  in 
electrical  engineering  from  McGill  University  this  year. 

L.  Kirk  Greene,  jr.E.i.c,  graduate  of  McGill  Uni- 
versity of  the  class  of  '20,  is  assistant  engineer  with 
MacDonald  and  MacCorquodale,  consulting  engineers  of 
London,  England. 

A.  S.  Mansbridge,  a.m.e.i.c,  has  been  transferred  by 
the  Trussed  Concrete  Steel  Company  of  Canada,  Limited, 
from  the  head  office  at  Walkerville,  Ontario,  to  the 
Vancouver  office. 

Brian  R.  Perry,  a.m.e.i.c,  has  resigned  from  the  staff 
of  Peter  Lyall  &  Son  Construction  Company  to  become 
the  Montreal  representative  of  the  MacKinnon  Steel 
Company.  Limited. 

D.  O.  Robinson,  s.e.i.c,  is  foreman  with  the  Dominion 
Construction  Company  on  the  new  yard  extension  for  the 
Michigan  Central  Railway  in  St.  Thomas,  Ontario.  Mr. 
Robinson  completed  his  course  at  Queen's  University  this 
year  graduating  with  the  degree  of  B.Sc. 

J.  A.  MacGillivray,  a.m.e.i.c,  is  resident  engineer 
for  Kerry  and  Chace,  Limited,  on  the  Island  Portage 
development,  for  the  Hollinger  Consolidated  Gold  Mines. 
Mr.  MacGillivray  was  formerly  on  the  staff  of  the  City 
of  Winnipeg  Hydro-Electric  System. 

Frank  M.  Waddell,  s.e.i.c,  of  Brantford,  Ont.,  has 
accepted  a  position,  with  the  Truscon  Steel  Company, 
at  Youngstown,  Ohio,  on  concrete  design.  Mr.  Waddell 
graduated  from  the  University  of  Toronto  with  the  degree 
of  B.A.Sc,  and  became  an  Ontario  Land  Surveyor  in  1922. 

J.  D.  Craig,  m.e.i.c,  is  in  charge  of  the  expedition 
which  left  Quebec  on  July  7th,  on  the  C.G.S.  Arctic. 
Included  in  the  party  are  a  number  of  engineers,  sur- 
veyors and  naturalists  who  will  carry  on  various  investig- 
ations in  the  far  north. 


F.  T.  Ames,  a.m.e.i.c,  has  been  in  India  for  the 
last  eleven  months  as  temporary  civil  engineer  on  reclam- 
ation survey  work  with  the  Gyaing-Attaran  Surveys 
Division,  P.W.D.,  Moulmein,  Burma,  India.  Mr.  Ames 
will  remain  in  India  for  a  period  of  three  years. 

P.  W.  Greene,  a.m.e.i.c,  has  left  for  Hong  Kong, 
where  he  will  be  engaged  in  general  civil  engineering 
work  with  Messrs.  Little,  Adams  and  Wood.  Mr.  Greene 
graduated  from  the  University  of  Toronto  in  1908,  and 
is  a  Dominion  Land  Surveyor. 

C.  J.  Oliver,  s.e.i.c,  who  received  his  degree  of  B.Sc, 
from  McGill  University  this  year,  has  been  appointed  to 
the  engineering  staff  of  the  Canadian  National  Railways, 
Central  Region,  Toronto,  in  the  mechanical  and  electrical 
engineering  department. 

Thos.  C.  Jepson,  a.m.e.i.c,  has  been  appointed 
honorary  correspondent  in  Canada  for  the  Royal  Society 
of  Arts  of  London.  Mr.  Jepson  was  born  at  West  Hamp- 
stead,  London,  England,  in  1892  and  received  his  degree 
of  B.Sc,  from  Cambridge  University  in  1911. 

D.  S.  McPhail,  jr.E.i.c,  has  been  transferred  by  the 
United  Fruit  Company  to  the  Guatemala  Division,  Puerto 
Barrios,  where  he  is  engaged  on  foundation  work,  etc., 
for  a  new  wireless  station,  the  towers  of  which  are  to  be 
about  four  hundred  and  forty  feet  high  and  one  thousand 
and  fifty  feet  between  centres. 

Ewart  G.  Home,  m.e.i.c,  has  resigned  as  vice- 
president  and  manager  of  Lockwood  Greene  &  Com- 
pany of  Canada,  Limited,  and  has  opened  an  office  Et 
10  Cathcart  St.  Montreal  as  consulting  engineer.  Mr. 
Home  is  associated  with  several  specialists  in  industrial 
engineering. 

R.  H.  Montgomery,  m.e.i.c,  is  a  member  of  the 
party,  which  recently  left  Quebec  on  the  C.G.S.  Arctic. 
Mr.  Montgomery  will  leave  the  ship  Arctic  at  Hamilton's 
Inlet,  Labrador,  where  he  will  remain  with  his  party  to 
carry  on  the  work  for  the  Geodetic  Survey  until  the  ship 
returns  in  the  fall. 

K.  E.  Whitman,  a.m.e.i.c,  who  has  been  with  the 
Nova  Scotia  Power  Commission  at  Kochaber  Mines,  N.S., 
accepted  a  position  with  the  Avon  River  Power  Company, 
Limited,  at  Windsor,  N.S.  Mr.  Whitman  is  a  graduate 
of  Nova  Scotia  Technical  College  of  the  class  of  '14,  in 
civil  engineering. 

George  F.  Dalton,  a.m.e.i.c,  of  the  Geodetic  Survey 
of  Canada  is  located  for  the  season  on  the  British  Colum- 
bia coast  engaged  in  primary  and  secondary  triangulation. 
Mr.  Dalton  has  been  on  the  precise  levelling  work  of  the 
survey  for  a  number  of  years  and  has  this  year  transferred 
to  the  triangulation  division,  which  is  under  the  super- 
vision of  J.  L.  Rannie,  m.e.i.c 

J.  Arthur  Tilston,  a.m.e.i.c,  of  Toronto,  has  been 
appointed  assistant  chief  engineer  of  the  N.S.  &  T. 
Railway,  with  headquarters  at  St.  Catharines,  Ontario, 
and  is  engaged  on  the  surveying  of  new  lines  and  the 
design  of  bridges.  Mr.  Tilston  is  a  graduate  in  civil 
engineering  of  the  University  of  Toronto  and  received 
his  degree  in  1914. 

M.  S.  Sutherland,  a.m.e.i.c,  is  resident  engineer 
for  the  Nipissing  Central  Railway  at  Larder  Lake. 
Mr.  Sutherland  is  a  native  of  Ardrossan,  Scotland,  and 
since  coming  to  Canada  he  has  been  connected  with 
several  railroads  in  various  capacities  and  previous  to 
his  present  appointment  was  resident  engineer  for  the 
James  Bay  extension  for  the  Timiskaming  and  Northern 
Ontario  Railway. 
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T.  A.  McElhanney,  a.m.e.i.c,  who  has  been  for  some 
time  past  connected  with  the  Topographical  Surveys 
Branch  at  Ottawa,  has  been  appointed  acting  superin- 
tendent, of  the  Vancouver  laboratory  of  the  Forest 
Products  Laboratories  of  Canada.  After  graduating  in 
civil  engineering  from  the  University  of  Toronto  in  1912, 
he  was  connected  with  the  British  Columbia  government 
on  survey  work,  and  from  1913  to  1917  he  was  a  partner 
of  the  firm  of  McElhanney  Brothers,  surveyors  and 
engineers. 

Seth  W.  Crowell,  a.m.e.i.c,  resigned  his  position 
with  the  Nova  Scotia  Highways  Board,  to  enter  private 
practice,  at  Wolfville,  N.S.,  in  municipal  engineering, 
surveying  and  general  civil  engineering  work.  Mr.  Crowell 
is  a  graduate  of  Dalhousie  University,  where  he  received 
his  degree  of  B.A.  in  1909.  He  is  also  a  Nova  Scotia 
Land  Surveyor,  and  in  addition  to  railway  and  highway 
construction  experience  he  was  for  a  number  of  years 
town  engineer  of  Yarmouth,  N.S. 

J.  J.  Macdonald,  M.E.I. c,  of  London,  England,  has 
within  the  last  few  months  joined  the  staff  of  the  Con- 
solidated Construction  Company,  Limited,  as  construc- 
tion engineer. The  company  which  is  an  amalgamation  of  the 
construction  departments  of  the  J.  G.  White  &  Company, 
Ltd.,  and  the  Dick  Kerr  and  Company,  Ltd.,  is  at  present 
handling  a  large  amount  of  engineering  work  both  in 
Great  Britain  and  South  America,  including  the  mam- 
moth London  powers  station.  Mr.  Macdonald  received 
his  education  at  McGill  University,  graduating  with  the 
class  of  '11,  later  taking  a  post  graduate  course  in  advanced 
theory  of  structures.  He  was  for  two  years  connected 
with  the  firm  of  Waddell  and  Hanington,  Kansas  City, 
Mo.,  as  detailer,  checker  and  designer  on  steel  bridges 
and  later  held  the  position  of  office  engineer  with  charge 
of  designing,  detailing  and  preparation  of  plans  for  the 
Halifax  Terminals.  He  was  then  appointed  resident 
engineer  on  the  installation  of  sewerage  and  water 
systems  in  connection  with  the  terminals.  In  1919  he 
left  Canada  to  accept  the  position  of  chief  engineer  of 
design  for  W.  Alban  Richards,  engineers  and  contractors, 
London  and  Paris. 

Recvives  Appointment  at  Lake  St.  John 

H.  G.  Cochrane,  a.m.e.i.c,  is  with  the  Quebec 
Development  Company,  Limited,  at  St.  Joseph  d'Alma, 
Lake  St.  John,  Quebec,  having  recently  been  appointed 
to  the  engineering  work  of  this  company.  Mr.  Cochrane 
was,  prior  to  coming  east,  engineer  in  charge  of  design 
and  construction  of  the  structural  work  for  the  Lethbridge 
Northern  Irrigation  District  under  H.  B.  Muckleston, 
M.E.I.  C. 

Previous  to  the  war  Mr.  Cochrane  was  superintendent 
with  Messrs.  Janse  Brothers,  Boomer  and  Hughes, 
Calgary,  Alberta,  from  1913-14,  and  for  three  years  prior 
to  that  was  assistant  engineer  with  the  Natural  Resources 
I  tepartment,  of  the  Canadian  Pacific  Railway  at  Calgary 
and  Brooks,  Alberta.  Mr.  Cochrane  was  a  member  of 
the  executive  of  the  Lethbridge  Branch  for  the  year 
1922-23. 

Unveiling  of  Tablet  to  Canadian  "Huffs". 

Major-General  Garnet  B.  Hughes,  C.B.,  C.M.G.,  D.S.O., 
M.E.I. C,  officiated  at  the  unveiling  of  the  memorial  tablet 
to  the  Canadian  "Buffs"  who  fell  in  the  Great  War. 
The  ceremony  took  place  at  the  Canterbury  Cathedral 
recently,  and  in  a  short  address  General  Hughes  said 
that  the  gallant  Canadian  gentlemen,  whose  memory 
they  were  honouring  that  flay,  were  inspired  by  their 
affiliation   to   that    fine   old   regiment,    the    Buns.     No 


memorial  was  needed  to  keep  these  heroes  in  the  hearts 
and  minds  of  their  own  people,  but  that  tablet  in  the 
Warriors'  Chapel  would  remind  the  children  of  another 
day  how  the  gallant  Canadians  crossed  the  ocean  to 
stand  under  the  banner  of  the  Mother  Country  for  the 
defence  of  the  rights  and  liberties  for  which  England 
had  always  stood. 

R.  W.  Mitchell,  A.m.e.i.c,  enters  Consulting  Practice 
R.  W.  Mitchell,  a.m.e.i.c,  has,  following  his  recovery 
from  a  serious  illness,  opened  an  office  at  416  Phillips  Place, 
Montreal,  as  consulting  engineer  and  quantity  surveyor, 
specializing  in  reinforced  concrete  work,  water  and  filtra- 
tion works,  sewerage  works,  bridges  and  dams  and  the 
investigation  of  centrifugally  cast  concrete  pipe  and  coal 
handling  problems.  Mr.  Mitchell  received  his  training  in 
the  office  of  Messrs.  Crouch  and  Hogg,  Glasgow,  Scotland, 
where  he  served  an  apprenticeship  of  five  years.  On 
coming  to  Canada  in  1911  he  joined  the  staff  of  the  resident 
engineer  on  maintenance  of  the  Grand  Trunk  Railway,  in 
Montreal.  He  has  had  extensive  experience  in  filtration, 
canal  and  bridge  works,  on  which  he  has  been  continuously 
engaged,  with  the  exception  of  the  war  period,  since  1911. 
In  August  of  that  year  he  was  on  the  staff  of  the  resident 
engineer  of  the  Montreal  filtration  works  and  later  in 
the  capacity  of  chief  assistant  supervising  the  work. 
In  1913  when  the  Montreal  main  water  supply  conduit 
burst,  he  designed  and  supervised  the  construction  of  the 
emergency  works  from  the  Lachine  canal.  Since  returning 
from  overseas  in  1920  until  last  year  Mr.  Mitchell  was 
designing  engineer  with  the  Montreal  WTater  Board.  His 
service  overseas  dated  from  September  1914  when  he 
enlisted  with  the  Royal  Engineers  as  a  sapper.  He  was 
commissioned  in  the  field  and  retired  with  the  rank  of 
major. 


ELECTIONS  AND  TRANSFERS 


I 


I 


At  the  meeting  of  Council  held  on  July  9th,  1923, 
the  following  elections  and  transfers  were  effected:— 

Member 

BROWNE,  James  Edward,  topographical  engineer,  (officer  in 
charge  of  topography),  Surveys  Division,  Militia  Headquarters,  Ottawa, 
Ont. 

Associate  Members 

ARMSON,  Harold  Percival,  asst.  engr.,  Walter  J.  Francis  & 
Company,  Toronto.  Ont. 

BURGESS,  George  James,  dftsman.,  Canadian  Bridge  Company, 
Windsor,  Ont. 

DICKSON,  George  Leslie,  M.A.  (Acadia  Univ.),  elec.  and  signal 
engr.,  Atlantic  region,  C.N.R.,  Moncton,  N.B. 

G  VRTER,  Ernesl  Linwood,  E.E.  (Polytech.  Inst.,  Brooklyn,  N  ^  . 
manager,  Canadian  General  Electric  Company,  Sydney,  N.S. 

MACFARLANE,  Athol  Herridge,  M.C  .  asst.  directoi  ol  irrigation, 
Baghdad,  Mesopotamia. 

MACKLIN,  Frederick  Charles  Arthur,  re  Interpro1 

&  James  Bav  Klv.,  extension  of  C.P.R.,  Fabre,  Que. 

RAINBOTH,  George  Louis,  dfting.  etc.,  Department  ol  the 
Interior,  <  )ttawa,  <  tot. 

VENNES,  Harold  I.  B.A  (Unh  ,,i  Man  .  transmission  engr., 
Northern  Electric  Company,  Montreal,  Qui 

Juniors 

MERTON,  Harold  \.  instr'man  and  as  I  to  engi  .  London  & 
I'm  i  Stanlej  Rlj  .  London.  Onl 

\\  \ I  SI  I.  Mi<  hael,  B.E     National  Univ.,  Ireland),  a  •  ngr., 

St.  fohn's,  Nfld, 
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Transferred  from  the  class  of  Associate  Member  to  that 
of  Member 

FRIEDMAN,  Ferdinand  J.,  B.Sc.  (Mass.  Inst.  Tech.),  consltg. 
engr.  and  partner,  McDougall,  Pease  and  Friedman,  Montreal,    Que. 

GRIEVE,  John,  (Heriot  Watt  Coll.),  director  and  manager  of 
sales.  Dominion  Paint  Works,  Montreal,  Que. 

MACDONALD,  James  Campbell,  B.A.,  B.E.  (Dalhousie  Univ.), 
Dept.  of  Lands,  Government  of  British  Columbia,  Kelowna,  B.C. 

SHUPE,  Stanlev,  B.A.  (Univ.  of  Toronto),  city  engr.,  Kitchener, 
Ont. 

Transferred  from  the  class  of  Student  to  that  of  Member 

SCOTT,  Morris  Alexander,  Lieut.-Col.,  D.S.O.,  Croix-de-Guerre, 
(Grad.  R.M.C.,  Kingston),  engr.  in  charge  constrn.  aqueduct  enlarge- 
ment, Montreal  Water  Board,  Montreal,  Que. 

Transferred  from  the  class  of  Student  to  that  of 
Associate  Member 

CREALOCK,  Archie  Burgess,  B.A.Sc.  (Univ.  of  Toronto1),  bridge 
engr.,  provincial  highwavs,  Ontario  Department  of  Highwavs,  Toronto, 
Ont. 

Transferred  from  the  class  of  Student  to  that  of  Junior 

ALLEN,  Wilfrid  Joseph,  assistant  engr.,  Dept.  of  Roads,  Quebec, 
Que. 

MACLACHLAN,  Alexander  Grant,  B.Sc.  (Queen's  Univ.),  Ban- 
croft Power  Company,  Bancroft,  Ont. 

PRENDERGAST,  Ralph  Macaulev,  B.A.Sc.  (Univ.  of  Toronto), 
24  Dundonald  Street,  Toronto,  Ont. 

The  following  Students  were  admitted: — 

EDWARDS,  Charles  Bryson,  Nova  Scotia  Technical  College, 
Halifax,  N.S. 

FINCH,  Gordon  H.,  of  Winnipeg,  Man. 

MAXWELL,  Harold  J.,  B.Sc.  (C.E.),  (Univ.  of  New  Brunswick), 
232  Old  Orchard  Avenue,  Montreal,  Que. 

VERNOT,  George  Edward,  293  St.  George  Street,  Montreal,  Que. 

LANGLOIS,  William  Lawrence,  542  Dovercourt  Road, 
Toronto,  Ont. 


I 
J 


EMPLOYMENT  BUREAU 


i 


Situations  Wanted 


Civil  Engineer 

Experienced  civil  engineer,  A.M.E.I.C..  wishes  to  change  his  position. 
Has  had  experience  in  constructing,  railway  and  sales  engineering  work. 
Apply  Box  No.  109-W. 

Civil  Engineer 

Civil  engineer,  A.M.E.I.C,  with  seven  years  experience  in  railway, 
reinforced  concrete  and  highway  construction  desires  position  with  an 
engineering  firm  or  industrial  corporation  preferably  in  Ontario. 
Apply  Box  No.  110- W. 

Civil  Engineer 

Civil  engineer,  experienced  in  contracting,  railway  and  salesman- 
ship, desires  to  change  position.    Apply  Box  No.  111-W 

Civil  Engineer 

Civil  engineer  with  experience  in  municipal  work,  engineering 
office  practice,  and  building  construction  desires  a  position  on  municipal 
engineering  staff  or  firm  of  contractors.  Location  immaterial.  Applv 
Box  No.  112-W 

Situations  Vacant 

Engineering  Salesman 

Two  or  three  openings  are  available  for  engineering  salesmen, 
preferably  with  mining  experience,  to  undertake  the  sale  of  explosives. 
Give  full  particulars  in  application.    Apply  Box  No.  41-V 

Transmission  Tower  Designer 

A  well  known  firm  of  engineers  in  Toronto  desire  the  services  of 
a  competent  man  experienced  in  the  design,  location  and  construction 
of  high  voltage  steel  transmission  tower  lines.  Applications  should 
contain  full  details  of  qualifications.    Apply  Box  No.  42-V 


Mechanical  Draughtsman 

A  graduate  mechanical  draughtsman  desired  with  four  or  five 
years  experience  on  pulp  and  paper  mill  layouts  by  one  of  the  largest 
mills  in  Canada.  Reply  stating  education,  experience,  salary  required, 
and  so  forth.     Apply  Box  43-V 

Charles  Walmsley  &  Co.  (Canada)  Ltd.,  require  the  services  of  a 
well  qualified  sales  manager  to  handle  the  sale  of  their  Pulp  &  Paper 
Equipment.  Apply  by  letter  stating  qualifications,  experience  and 
salary  required  to  Charles  Walmsley  &  Co.  (Canada;  Ltd.,  809 
Drummond  Building,  Montreal. 

University  of  Manitoba 
Appointment  in  Civil  Engineering 

The  Board  of  Governors  will  proceed  shortly  to  appoint  an 
Assistant  Professor  of  Civil  Engineering,  having  regard  especially 
to  his  qualifications  in  Applied  Mechanics  and  Structural  Design. 
Initial  salary,  $2,800.  The  successful  applicant  will  be  expected 
to  enter  upon  his  duties  on  or  about  September  1st,  1923.  Letters 
of  application  and  testimonials  should  be  in  the  hands  of  the 
Board  of  Governors  on  or  before  August  10th,   1923. 

The  Secretary, 

Board  of  Governors, 
University  of  Manitoba, 
Winnipeg,  Canada. 


Members'  Exchange 


Transit 

One  Buff  and  Buff  transit,  number  5407,  six  and  three-quarter 
inch  {6%")  horizontal  circle,  one  hundred  and  eighty  degree  vertical 
arc;  complete  with  tripod,  mahogany  case,  plumb  bob,  sunshade,  etc. 
This  transit  is  in  perfect  condition;  price  two  hundred  and  twenty-five 
dollars.     Apply  Box  No.  4-E. 

Level 

One  Stanley  Dumpy  level,  number  105224,  inverting  image,  three 
screw,  fifteen  and  one  half  inches  (15^")  long  closed,  eighteen  inches 
(18")  long  extended;  complete  with  mahogany  case  and  tripod.  This 
instrument  is  in  excellent  condition;  price  fiftv  dollars.  Apply  Box  No. 
5-E. 


Trade  Publications 


De  Laval  Steam  Turbine  Company,  of  Trenton,  N.J.,  have  issued 
two  new  leaflets,  of  their  series,  describing  and  illustrating  the  use 
of  their  equipment  in  various  industries  and  engineering  projects. 
One  of  these  "De  Laval  Equipment  in  a  Textile  Mill",  describes  a 
turbine  of  special  design  supplying  low-pressure  steam  for  process 
purposes.  The  other  "De  Laval  Pumps  for  Irrigation",  describes  the 
pumping  and  water  distributing  system  of  the  Lindsay-Strathmore 
irrigation  project  in  Talare  county,  California.  These  leaflets  may 
be  secured  on  request. 

Rail  Steel  Reinforcement.  —  Burlington  Steel  Company  Ltd., 
Hamilton,  Ont.,  has  published  an  attractively  printed  and  illustrated 
volume  of  84  pages  on  rail  steel  for  concrete  reinforcement.  Inform- 
ation is  given  as  to  the  source  and  manufacture  of  steel  bars,  both  from 
rail  steel  and  billets,  the  various  grades  of  reinforcing  steel  and  the 
properties  peculiar  to  each.  It  is  the  aim  of  the  publication,  by  pre- 
senting a  full  description  of  the  manufacture,  physical  properties  and 
use  of  rail-steel  bars  to  answer  attacks  on  this  product  made  by  distri- 
butors of  billet  bars.  The  text,  however,  is  technical,  not  controver- 
sial, among  the  topics  discussed  being  a  comparison  of  the  different 
grades  of  steel,  with  particular  reference  to  crystallization,  uniformity, 
brittleness  and  bending.  The  latter  portion  of  the  volume  is  devoted 
mainly  to  photographs  of  structures  reinforced  with  rail  steel  bars, 
The  text  concludes  with  specifications  for  concrete  reinforcement 
bars.  The  Company  will  be  pleased  to  forward  a  copy  of  this  booklet 
to  any  interested  party  on  request. 

Combustion  Engineering  Corporation,  Limited,  has  prepared  for 
distribution  an  advanced  condensed  bulletin  on  Steam  Power  Plant 
Equipment,  illustrating  and  describing  the  various  lines  of  power 
plant  manufactured  by  that  company. 

This  may  be  secured  upon  application  to  the  Toronto  Office  of 
the  Company. 


August,  1923 


THE    ENGINEERING    JOURNAL 


365 


Report  on  the  Strength  of  Steel  I-Beams  Haunched  with  Concrete. 

This  investigation  was  conducted  under  the  direction  of  F.  P.  Shearwood,  M.E.I.C.,  Chief  Engineer  of  the 
Dominion  Bridge  Company;  this  company  bearing  the  cost  of  the  undertaking. 

H.  M.  MacKay,  M.E.I. C, 

Professor  of  Civil  Engineering,  McGill  University. 

Peter  Gillespie,  M.E.I.C., 

Professor  of  Civil  Engineering,  University  of  Toronto. 

C.  Leluau,  M.E.I.C., 
Professor  of  Strength  of  Materials  and  Bridges,  University  of  Montreal. 


The  object  of  the  investigation  described  in  the  following  pages 
was  to  study  the  strength  and  behaviour  of  steel  I-beams  supporting 
a  reinforced  concrete  slab  and  haunched  with,  or  encased  with  concrete, 
for  the  purpose  of  protecting  the  steel  from  fire,  or  corrosion. 
While  such  beams  have  hitherto  been  designed  on  the  assumption 
that  the  entire  load,  including  the  weight  of  the  encasing  concrete, 
is  carried  by  the  steel,  it  was  thought  that  the  steel  and  concrete 
might  really  act  together  so  as  to  form  a  composite  beam,  and 
that  it  might  be  practicable  to  arrive  at  some  rational  basis  for 
design  analogous  to  that  employed  in  the  case  of  reinforced  concrete 
T-beams. 

With  this  object  in  view,  two  identical  floor  panels  were  built 
in  the  erecting  shop  of  the  Dominion  Bridge  Company's  plant  at 
Lachine.  Each  panel  consisted  of  a  reinforced  concrete  slab  10  feet 
by  16  feet,  and  4  inches  thick,  reinforced  by  wire  mesh.  This  slab 
was  supported  by  two  10-inch  I-beams,  weighing  22.25  lbs.  per  lineal 
foot  (Carnegie  B.  67),  and  16  feet  long.  The  beams  were  spaced 
5  feet  centre  to  centre  and  were  connected  at  their  ends,  by  means 
of  standard  connections,  to  girders  consisting  of  24-inch  I-beams  15 
feet  long.  The  latter  rested  on  concrete  pedestals  placed  about  13  feet 
centre  to  centre.  Ten-inch  channels,  parallel  to  the  floor  beams, 
connected  the  ends  of  the  girders  and  served  to  hold  them  in  place. 
Further,  in  order  to  provide  convenient  bridges  for  measuring  the 


deflections  of  the  floor  beams,  two  5-inch  I-beams  were  provided, 
attached  to  the  main  girders,  some  eight  inches  away  from  the  beams. 
Inasmuch  as  these  small  beams  were  connected  at  each  end  to  lugs 
on  the  girders  by  a  single  machine  bolt,  and  the  heavier  channel  con- 
nections were  4  feet  8  inches,  away  from  the  floor  beams,  it  will  be 
seen  that  the  girders  were  practically  free  to  accommodate  themselves 
to  the  deflections  of  the  floor  beams,  and  that  the  latter  were  therefore 
subjected  to  very  little  end  restraint. 

The  top  flanges  of  the  floor  beams  projected  one  inch  into  the 
concrete  slab,  while  the  concrete  haunching,  projecting  two  inches 
below  the  bottom  of  the  lower  flange,  and  varying  in  width  from  9Yz 
inches  at  that  point  to  11 14  inches  at  its  junction  with  the  slab,  gave 
a  minimum  protection  of  2  inches  to  the  steel.  For  a  length  of  two 
feet,  however,  at  the  centre  of  each  beam,  the  concrete  was  removed 
from  the  lower  flange  in  order  to  make  it  accessible  for  attaching 
extensometers  and  other  measuring  instruments.  The  construction 
of  the  panels  is  shown  in  Figure  No.  1. 

Programme  of  Tests 

The  programme  of  tests  originally  outlined  was  as  follows:  — 
(a)     Establish  points  for  strain  gauge  readings  on  the  bottom 
flanges  of  the  floor  beams  before  erection. 
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(b)  Take  strain  gauge  readings  ai  these  points  after  erection, 
bul  before  any  additional  lead  is  applied. 

(c)  Apply  a  uniformly  distributed  load  equivalent  to  that  of 
the  concrete  to  be  placed  subsequently,  and  measure  the 
deflections  and  Range  stresses. 

(d)  Apply  a  further  uniformly  distributed  load  sufficient  to  bring 
the  flange  Stresses  to  about  16,000  lbs.  per  square  inch,  and 
measure  the  deflections  and  flange  stresses. 

(e)  Alter  the  concrete  is  poured  and  cured,  measure  the  flange 
stresses  due  to  the  weight  of  the  concrete. 

Apply  the  same  uniformly  distributed  load  as  in  (d)  and  re- 
peat the  measurements  of  flange  stress  and  deflection, 
(g)     Apply  additional  load,  if  required,  to  bring  the  flange  stress 

to  16,000  lbs.  per  square  inch. 
Alter  the  first  six  items  of  this  programme  were  completed,  the 
resistance  of  the  composite  beams  proved  so  high  that  it  was  thought 
advisable  to  extend  it  considerably. 

Method  of  Loading 

All  loads  applied  were  made  up  of  structural  steel  shapes,  which 
had  been  previously  weighed.  So  far  as  possible  uniform  sizes  were 
used  for  each  load  increment,  the  units  in  this  case  being  uniformly 
distributed.  When  uniform  sizes  were  not  available,  the  shapes  used 
were  placed  according  to  a  predetermined  plan  so  as  to  maintain 
practically  the  same  relations  between  the  resulting  bending  and 
shearing  forces  as  would  be  due  to  a  uniformly  distributed  load.  The 
equivalent  uniform  load  was  calculated  in  such  cases  with  reference 
to  the  bending  moments  produced  at  the  centre  of  the  span.  Great 
care  was  taken  at  all  stages  to  avoid  the  possibility  of  any  arching 
effect.  Furthermore,  the  beams  in  the  bottom  layer  were  placed  on 
blocks  offset  alternately  10  inches  on  each  side  of  the  centre  lines  of 
the  floor  beams,  so  as  to  cause  a  negative  bending  moment  in  the 
slab  over  the  beams  practically  the  same  as  that  which  would  be  caused 
by,  a  load  uniformly  distributed  over  the  entire  surface  of  the  slab. 

Before  application,  the  shapes  were  placed  in  correct  position  on 
timbers  jacked  up  on  either  side  of  the  test  panel.  Loads  were  then 
readily  applied  and  removed  by  raising  and  lowering  the  jacks. 

Measuring  Apparatus 

Deflections  were  measured  by  an  ordinary  micrometer  caliper. 
For  flange  stresses,  mirror  extensometers  of  the  Martens  type  covering 
4-inch  gauge  lengths  were  placed  on  each  edge  of  each  flange.  These 
instruments  read  to  hundred  thousandths  of  an  inch,  and  experience 
shows  that,  when  used  with  the  proper  precautions,  they  are  unsur- 
passed for  sensitiveness  and  reliability.  A  10- inch  Howard  gauge  was 
used  as  a  check,  and  also  solely,  to  measure  the  stresses  due  to  the 
weight  of  concrete,  for  which  purpose  mirror  extensometers  could  not 
be  used.  For  the  use  of  the  Howard  gauge  three  parallel  lines  of 
measurement  were  established  on  each  bottom  flange  at  the  centre 
of  the  beam.  These  two  methods  checked  each  other  very  satisfactorily, 
as  will  be  seen  from  the  comparison  given  in  table  No.  2.  The  stresses 
indicated  by  the  mirror  extensometers  were,  however,  adopted  as 
likely  to  be  more  accurate.  In  reducing  extensometer  and  strain 
gauge  readings,  the  modulus  of  elasticity  (E)  was  assumed  to  be 
30,000,000  lbs.  per  square  inch. 

Observations  on  the  beams  before  concreting  were  made  on 
November  25th,  1922.  The  loads  and  calculated  stresses  and 
deflections  are  shown  in  table  No.  1. 


The  resulting  stresses  and  deflections  as  observed  are  given  in 
table  No.  2. 


Table  No.  1  ■ —  Loads,  Calculated  Stresses  and  Deflections. 

Stage  of  loading 

Loads 

-lbs. 

Bending 
moment 

In— lbs. 

Flange 
stress 

lbs.  per 
sq.  in. 

Deflect- 

Per  sq.ft. 
of  slab 

Per 
beam 

Ins. 

Panel  No.  1 
b.   I-beams 

4.48 

358 

8,590 

380 

c.  Concrete  equivalent 

d.  Live  load 

75.4 
106.8 

6,030 
8,550 

144,720 
205,200 

6,370 
9,030 

0.167 
0.237 

Total  applied  load 
Total  load 

Panel  No.  2 
b.  I-beams 

182.2 
186.68 

4.48 

14,580 
14,940 

358 

349,920 
358,510 

8,590 

15,400 

15,780 

380 

o.KM 

c.  Concrete  equivalent 

d.  Live  load 

71.8 
110.75 

8,860 

143,760 
212,640 

f  1.320 
9,360 

0.166 
0.245 

Total  applied  load . 
Total  load 

is.,r,;, 
190.0 

14,850 

1:>,210 

356,400 

364,990 

ir>,eso 

16,060 

0.141 

Table  No.  2  — 

Stresses  before  Concreting 

Stage 
of 

Calcul- 
ated 

flange 
stress 

lbs  per 

Observed  flange  stress 

Deflections 

Mirror 
Extens. 

Howard 
Gauge 

loading 

Calcul- 
ated 

ins. 

Ob- 
served 
ins. 

sq. in. 

Stress 

% 

Stress 

% 

Panel  No.  1 

c.  75.4 

d.  106.8 

6,370 
9,030 

6,210 
8,610 

97.6 
95.5 

6,525 
8,800 

102 
97.5 

0.167 
0.237 

0.162 
0.233 

97.0 
98.3 

182.2 

Panel  No.  2 

c.  74.8 

d.  110.75 

15,400 

6,320 
9,360 

14,820 

6,450 
8,625 

96.5 

102 
92 

15,325 

6,250 
8,400 

99.5 

99 
89.8 

0.404 

0.166 
0.245 

0.395 

0.166 
0.227 

98.0 

100 
92.6 

185.55 

15,680 

15,075 

96.1 

14,650 

93.5 

0.411 

0.393 

95.7 

The  discrepancies  between  the  calculated  and  observed  stresses 
may  be  due  to  any  one  or  more  of  the  following  causes:  —  (a^i  Variation 
in  section  of  steel  from  nominal  section,  (b)  Variation  in  modulus  of 
elasticity  of  the  steel  from  assumed  value,  (c)  Errors  in  observation. 
(d)  End  restraint,     (e)  Errors  in  estimating  and  placing  the  load. 

As  regards  the  above  results  the  largest  discrepancy  between 
observed  and  calculated  values  is  in  the  case  of  the  live  load  of  110.75 
lbs.  per  square  foot  in  panel  No.  2.  As  all  other  results  are  very 
consistent  and  well  within  the  limits  of  error  which  might  be  expected, 
it  seems  probable  that  the  live  load  on  panel  No.  2  was  really  a  little 
less  than  estimated. 

The  above  results  are  shown  graphically  in  figure  No.  2. 
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Figures  Nos.  2  and  3 .     Flange  Stresses  before  Concreting; 
and  Deflections  before  and  after  Concreting. 

Tests  of  Concrete 

The  concrete  was  poured  by  the  Foundation  Company  Ltd.,  of 
Montreal.  Three-quarter  inch  run  of  crusher  limestone,  and  local 
river  sand  were  used.  The  mix  was  1:2:4.  The  cement  was  furnished 
by  the  Canada  Cement  Company.  The  concrete  for  panel  No.  2 
gave  a  slump  test  of  about  4}4  inches  but  that  for  panel  No.  1  was 
somewhat  wetter.  The  instructions  were  to  make  a  good  ordinary 
commercial  grade  of  concrete,  without  taking  any  special  precautions. 
The  mixing,  however,  was  probably  rather  better  than  is  usual.  Panel 
No.  2  was  poured  on  December  1th,  and  panel  No.  1  on  December  5th. 
Four  cylinders  6  inches  by  12  inches  were  moulded  from  concrete  taken 
from  the  mixer,  as  used  in  panel  No.  2,  and  cured  alongside  of  the 
panels,  and  under  the  same  conditions.  Cylinders  Nos.  1  and  2  were 
tested  at  McGill  University  on  January  6th  and  cylinders  Nos.  3  and 
4  at  the  University  of  Toronto  on  January  13th.  The  results  of  these 
tests  were  as  follows: — 

Cylinder  No.  1  ultimate  strength  3,800  lbs.  per  sq.  in. 

2  "  3,100 

3  "  "       3,630 
1        •'  •'       3,400 


Average  3.480 

All  cylinders  were  crushed  between  squares  of  commercial  beaver 
board  without  other  preparation.  The  forms  were  suspended  from 
the  floor  beams,  so  that  the  dead  weight  of  the  concrete,  forms,  and 
excess  water,  if  any,  was  carried  by  the  steel  beams.  The  slight 
deflections  due  to  the  weight  of  the  forms,  etc.,  would  not  be  fully 
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recovered  after  the  removal  of  the  latter  when  the  concrete  was  set. 
The  permanent  dead  load  flange  stress  in  the  beams  was  therefore 
likely  to  be  slightly  greater  than  that  due  to  the  weight  of  the  concrete 
alone,  and  the  results  given  below  indicate  that  this  was  the  case. 
On  the  other  hand,  the  concrete  would  be  free  from  dead  load  stress, 
a  favourable  condition,  so  far  as  the  concrete  is  concerned,  for  taking 
care  of  live  loads.  There  would  also  be  no  appreciable  bond  stress 
developed  by  the  dead  load. 

After  the  concrete  had  set  for  about  three  weeks,  Howard  gauge 
readings  were  taken  on  the  bottom  flanges  for  the  purpose  of  measuring 
the  flange  stress  due  to  the  weight  of  the  concrete.  The  results  were 
as  follows: — ■ 

Stress  due  to  weight  of  concrete  panel  No.  1  —  7,050  lbs.  per  sq.  in. 

Stress  due  to  weight  of  concrete  panel  No.  2  —  6,450  lbs.  per  sq.  in. 

Average  6,750  lbs.  per  sq.  in. 

As  may  be  seen  from  table  No.  2,  this  is  about  400  lbs.  per  square 
inch  greater  than  either  the  estimated  or  observed  stresses  due  to  the 
"equivalent  concrete  load".  Inasmuch  as  the  concrete  in  place  was 
actually  weighed  and  found  to  agree  practically  with  that  estimated, 
the  discrepancy  may  be  due  in  part  to  lack  of  precision  in  the  Howard 
gauge  measurements,  but  probably  in  a  greater  degree  to  the  considera- 
tions mentioned  in  the  preceding  paragraph.  It  is  believed  that  the 
average  value,  6,750  lbs.  per  square  inch,  is  a  close  approximation  to 
the  truth,  and  is  adopted  in  tabulating  and  plotting  the  results. 

Live  Loads  Applied 

On  December  28th,  when  the  concrete  in  panels  No.  1  and  No.  2 
were  respectively  23  and  24  days  old,  live  loads  were  applied  and 
stresses  and  deflections  measured  as  before  at  each  stage.  The  results 
are  given  in  table  No.  3,  stages  "e"  to  "h",  in  which  the  dead  load 
stress  and  deflections  are  taken  as  zero. 

Table  No.  3  —  Stresses  and  Deflections  after  Concreting. 


Flange  stress  lbs 

.  per  sq.  in. 

Deflections 

Live  load 

lbs. 

Calc. 

Observed 

Calc. 

per 

steel 

steel 

Observ- 

Per 

sq.  ft. 

only 

Extenso- 

Per 

Howard 

only 

ed 

cent 

acting 

meter 

cent 

gauge 

acting 

Panel  No.  1 

e.  dead  load 

0 

0 

0 

0 

0 

f.      106.8 

9,030 

2,830 

31 

3,090 

0.237 

0.042 

18 

g.     161.8 

13,700 

5,125 

37 

0.358 

0.071 

20 

h.     216.8 

18,350 

7,670 

42 

0.482 

0.103 

21 

k.     272.2 

23,100 

9,650 

42 

0.605 

0.133 

22 

L      304.9 

25,800 

10,980 

43 

0.678 

0.144 

21 

m.    333.4 

28,200 

12,465 

44 

0.741 

0.162 

22 

n.     365.3 

30,800 

14,755 

48 

0.812 

0.191 

24 

Panel  No.  2 

e.    dead  load 

0 

0 

0 

0 

0 

f.    110.75 

9,360 

2,190 

23 

2,610 

0.245 

0.035 

14 

A  few  hair  marks,  in  the  concrete,  which  were  first  visible  at  stage 
"g",  extended  at  stage  "h"  to  about  5  inches  above  the  bottom  flanges 
of  the  I-beams.  Each  load  was  applied  and  removed  several  times. 
A  permanent  set  of  about  0.01  inches  in  the  deflection  first  appeared 
after  stage  "h",  the  extenscmeters  giving  a  corresponding  indication. 
Panel  No.  2  was  loaded  only  to  stage  "f"  showing,  as  indicated,  lower 
flange  stresses  and  deflections  than  panel  No.  1. 

Vibration  Test 

As  it  was  thought  advisable  to  try  the  effect  of  vibration,  a  concrete 
mixer.  v.(  idling  (with  its  charge  of  500  lbs.,  of  stone)  10,400  lbs.,  was 
next  placed  on  Blab  No.  1  and  run  for  two  days  at  a  good  speed,  com- 
pressed air  being  used  in  the  cylinders.  The  load  was  concentrated 
on  a  length  of  3  reel  9  inches,  over  each  beam,  giving  a  bending  moment 
at  the  centre  Of  the  beam  of  18,400  foot-pounds,  which  corresponds 
to  a  uniformly  distributed  load  of  115  lbs.  per  square  foot.  Howard 
gauge  and  deflection  readings  taken  before  and  after  the  running  of 
the  mixer,  checked  the  weight  of  the  latter,  but  gave  no  other  result. 
The  hair  cracks  previously  noted  showed  no  further  extensions,  although 
•  he  amount  of  vibration  produced  would  have  been  quite  excessive 
in  a  building.  On  account  of  the  short  duration  of  tins  test,  however, 
it  must  be  regarded  as  inconclusive. 

The  live  load  of  stage  "h",  216.8  lbs.  per  square  foot,  was  then 
replaced  on  panel  No.  1  where  it  remained  for  live  days.  During  this 
time,  a  few  hair  cracks  m  the  haunching  extended  about  3  inches 
further,  or  to  about  one  inch  from  the  bottom  ol  the  slab.  On  February 

12th  additional   loads  were  applied,  and   the  USUal  observations  made. 

The  result*  are  given  in  table  No.  3,  stages  "k"  to  "n",  the  Btresses 
and  deflections  due  to  the  dead  load  stage  "e"  being  again  taken 

zero. 


The  calculated  and  observed  stresses  due  to  dead  and  live  loads 
combined  are  given  in  table  No.  4. 

Table  No.  4  —  Summary  of  Observed  and  Calculated  Stresses, 
Panel  No.  1. 


Flange  stress  lbs.  per  sq.  in. 

Per 

Stage  of 
loading 

Loau 
lbs.  per  sq.  ft. 

Calc.  for  steel 
only 

Observed 

cent 
Obs. 

Inc. 

Total 

Inc. 

Total 

Inc. 

Total 

Calc. 

a.  On  skids 

0 

0 

0 

0 

0 

0 

b.  Erected 

4.5 

4.5 

380 

380 

380 

380* 

c.   Concrete 

Equiv. 

75.4 

79.9 

6,370 

6,750 

6,210 

6,590 

97.5 

d.   Live  load 

106.8 

186.7 

9,030 

15,780 

8,610 

15,200 

96.5 

b.  Erected 

4.5 

380 

380* 

c.    Concreted 

75.4 

79.9 

6,370 

6,750 

6,750 

7,130 

105.2 

f.    Live  load 

106.8 

186.7 

9,030 

15,780 

2,830 

9,960 

63.2 

g.   Live  load 

55.0 

241.7 

4,650 

20,430 

2,295 

12,255 

59.8 

h.  Live  load 

55.0 

296.7 

4,650 

25,080 

2,545 

14,800 

59.1 

k.  Live  load 

55.4 

352.1 

4,680 

29,780 

1,980 

16,780 

56.5 

1.    Live  load 

32.7 

384.8 

2,760 

32,520 

1,330 

18,110 

55.8 

m.  Live  load 

29.8 

414.6 

2,520 

35,040 

1,485 

19,595 

56.0 

n.  Live  load 

32.0 

446.6 

2,720 

37,760 

2,290 

21,885 

58.0 

*  Not  observed. 

As  it  was  impracticable  to  apply  more  load  satisfactorily,  the 
test  was  discontinued.  No  further  cracking  was  perceptible,  nor  sign 
of  approaching  failure,  other  than  the  fact  that  the  flange  stresses 
were  increasing  slightly  more  rapidly  than  the  load. 

The  above  tests  indicated,  we  believe,  that  the  steel  and  concrete 
in  the  form  of  construction  tested  act  together  so  as  to  produce  a 
composite  beam.  The  marked  similarity  in  behaviour  to  that  of  a 
reinforced  concrete  beam  was  quite  striking  to  those  having  experience 
in  testing  the  latter. 


Figure  No.  4.     Analysis  of  Beams. 
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Analysis  of  Composite  Beams 

The  following  analysis  has  been  made  in  order  to  throw  further 
light  on  this  action.  The  beams  are  analyxed  on  the  assumption, — 
(1)  that  tension  in  the  concrete  is  unimpaired  down  to  the  bottom 
flange  of  the  I-beam,  and  (2)  that  there  is  no  tension  in  the  concrete. 
The  first  assumption  represents  conditions  at  the  earlier  stages  of 
loading.     Conservative  design  would  of  course  be  based  on  the  second. 

In  determining  the  position  of  the  neutral  axis,  the  following 
assumptions  and  approximations  are  also  made: — 

(a)  Stresses  in  the  flanges  of  the  I-beams  are  concentrated  at  the 
centres  of  gravity. 

(b)  The  proportions  are  such  that  the  neutral  axis  does  not  lie  in 
the  slab. 

(c)  Compression  in  the  upper  part  of  the  I-beam  web,  and  haunching 
is  neglected. 

(d)  The  web  of  the  I-beam  extends  to  the  C.G.  of  the  bottom  flange. 

Case  I.    Tension  in  Concrete 

Since  the  horizontal  force  acting  across  any  vertical  section  in 
the  beam  is  zero  we  have,  (figure  No.  4); — 

fc  (2kd-t)  bt  j_  fc  An  (kd-d')  _  fc  b'  d  (1-k)2 


2kd 


+- 


whence: 
k2  -2 


kd 

fcndt'  (1-k)2 
2k 


+ 


2k 
nfcA9(l-k) 


(bt+2An+d  (b'+nf)  k      bt2-f2An(d  +  d')  +  d2(h'+nt') 
d(b'+nt')  d2  (b'+nf) 

It  is  better  to  introduce  numerical  values  at  this  point.  Considering 
one  floor  beam  and  the  half  slab  supported  by  it  as  a  unit  we  have- — 
b  =60  ins.;     b'  =  10.5  ins.;     t=4ins.;    t  =0.252  ins. 
A  =2.14  sq.  ins.;    d=  12.8  ins.;    d'=3.2ins.;     n  =  10. 
This  value  of  the  modular  ratio  is  chosen  to  represent,  as  nearly 
as  may  be,  the  actual  condition  believed  to  exist.     Considering  the 
excellent  quality  of  the  concrete,  Ec  is  likely  to  be  as  high  as  3,000,000 
lbs.  per  square  inch,  or  possibly  even  higher,  and  n  is  therefore  likely 
to  be  as  low  as  10. 

240;  bf-  = 

42.8;2An(d+d')  = 
d2  (b'+nf)  = 
=  166.6; 


Then:— bt=  60X4  = 
2An=2x2.14Xl0  = 
d  (b'+nf)  = 

(12.8  (10.5+2.52) 


240X4=  960. 

42.8X16=       684.8 
166.6X12.8=  2132.5 


Therefore  k2- 


898.8k 


166.6 

kd  =  12.8X0.35  =  4.48. 
t 


+ 


449.4 
3777.3 
2132.5 


3777.3 
=  0;    ,k2-5.41k  +1.771=0;  k=0.35; 


I=^bt»+bt 


(kd- 

d+d' 


)2+^(d-t)3  b'+b'(d 


12 


-t)  £±*_kd)i+(n-l) 


(Is+As  f^_-kd)2) 


It  may  therefore  be  conveniently  calculated  as  follows: — 

ci  u     60X43 
Slab: 


12 

240X2.482 
..       10.5  X8.83 
Haunching  jt> — 

10.5X8.8X3.922 
I-beam  9X113.6 

9X6.54  X3.522 


=     320  ins.4 

=  1,480     " 

=   596     " 

=  1,420  " 
=  1,022  " 
=     729     " 


Total  =  5,567    " 

Tension  in  the  concrete  could  not  be  expected  to  remain  un- 
impaired beyond  loading  stage  "f",  for  which  the  live  load  bending 
moment  (table  No.  1)  is  205,200  in.— lbs. 
For  this  load, 

205200X4.48       .„  ,, 
fc  = ^^ —    =  165  lbs.  per  sq.  in. 


5567 
10X205200X8.32      _-._  ., 

fs  =. bwt^ =  3065  lbs.  per  sq.  in. 

boo/ 


and 

which  agrees  sufficiently  well,  all  things  considered  with  the  observed 
values,  shown  in  table  No.  3,  2,830  lbs.  per  square  inch,  as  observed 
by  the  extensometers  and  3,090  as  observed  by  the  Howard  gauge. 
The  observed  stresses  in  panel  No.  2  at  this  stage  were  considerably 
lower.  As  stated  previously  the  live  load  was  probably  lower  than 
estimated.  It  is  also  probable  that,  owing  to  the  smaller  amount  of 
water  in  the  concrete,  the  value  of  Ec  was  higher,  so  that  the  value 
of  n  might  well  have  been  as  low  as  8.  For  n=8,  kd=4.36  ins.,  1  = 
etc    •     i                       8X205200X8.44  aan 

5,154  ins.4,  and  fs  =  ET54 =  2,690  lbs.  per  square  inch. 

For  any  bending  moment  M  acting  at  any  part  of  the  beam  it 
is  clear  (figure  No.  4)  that  fc  =  — j —  Now  if  C  is  the  total  com- 
pression  in  the  slab.  C  =  f-^kd-tVbt  =  M  (2kd^- t)  bt=Mx 
a  constant  for  any  given  beam.  For  the  beam  in  question  the  value 
of  this  constant  is  f2X424^~^76QX4  =  0.107,  therefore  C=0.107M. 

If  A  M  is  the  increment  of  bending  moment  in  any  short  length 


AX,  then  A  C  the  corresponding  increment  in  the   total    slab   stress 
=  0.107AM,  and  M:  =  0.107  AM  =  0.107  V,  where  V  is  the  total 

:  x         ax 

shear  at  the  point  considered.  A  certain  portion  of  the  above  increment 
of  stress  AC  will  no  doubt  be  carried  into  the  slab  by  shearing  forces 
developed  in  the  concrete  between  the  haunching  and  the  slab.  It  will 
be  on  the  side  of  safety,  however,  to  assume  that  it  is  all  carried  into 
the  slab  by  means  of  the  bond  stress  developed  between  the  top  flange 
of  the  I-beam  and  the  surrounding  concrete.  The  surface  of  this  top 
flange  is  about  11  square  inches  per  inch  of  length.  If,  then.  Ax  is 
taken  as  one  inch,  we  have,  at  the  end  of  the  beam,  where  the  live 
load  shear,  (panel  No.  1),  is  8,559-5-2  =  4,275  lbs.;  bond  stress  fb= 
0.107X4,275  .... 
~ =  42  lbs.  per  square  inch. 

Case  II.     No  tension  in  Concrete 

This  assumption  should  of  course  be  used  in  designing  the  com- 
posite beam.  In  order  to  conform  to  the  prevailing  practice  as  regards 
the  design  of  reinforced  concrete  T-beams,  it  will  be  proper  to  take 
the  modular  ration  as  15,  and  to  assume,  further,  that  the  effective 
width  of  the  slab  is  equal  to  the  width  of  the  haunching  at  the  lower 
side  of  the  slab  plus  eight  times  the  thickness  of  the  slab. 

Equating  the  sum  of  the  normal  forces  acting  on  any  vertical 

co„t.         .                            ,               fc(2kd— tibt   ,  fc  An    (kd-d') 
section     to     zero,     we     have, s-^ f-  ■ 


nfcdt'(l-k2)    ,     fc  An  (1-k) 


2k 
bt2+2    An 


+ 


k 


whence  k- 


(d+d')+nd2  f 


kd  kd 

2  (bt+2  An+ndf  ■  k 
ndf 


- 


0. 


f  =  0.25  in.:  A  =  2.14  sq.  ins.; 


nd2  f 
Inserting  numerical  values: 
b  =  11.5+8x4=43.5  ins.;  t=4  ins. 
n  =  15;  d  =  12.8  ins.;  d'  =3.2  ins. 
bt  =43.5X4  =174        bf  =  174X4  =     695 

2An  =2X2.14X15    =    64.2    2An  (d+d')  =64.2X16    =   1027.2 
ndf  =  15X12.8X0.25=  48.0        niV  =48X12.8 
286.2 
572.4k  +^6_  =  0>ork,_ 


2,337.6 


Therefore  k2   — 


48        '      614.4 

k  =  0.328:  kd  =  12.8X0.328  =  4.23  ins. 


1 


bt3+bt(kd 
1 


d  +  d' 


+n   |ls+   As(-^P--kd)2,} 


2X43.5X43 

174X2.22 
15X113.6 
15X6.5X3.82 


232  ins.4 


=  842 
=  1,704 
=  1,416 


I       =  4,194     " 
For  loadings  tage  "f"  as  above  M  =295,200  in.-lbs.   Therefore,  fc  = 
205,200X4.2      __  ,, 
— ijQg =  205  lbs.  per  sq.  in. 

,       '15X205,200X8.6       co1nl. 

fs  =   — tttt, =  6.310  lbs.  per  sq.  in. 

4,194 

As  in   case   1,    the   total   compressive  stress  in  the  slab   is, — 
M  (2lcd-t)  bt       AT     (8.4-4)43.5X4      ftftM  „ 

— 21 =  M       -  2X4,194 =  a091  ^ 

and  at  the  end  of  the  beam  for  loading  stage  "f ' 
„_       0.091X4,275         „    „ 
fb  = Yl =  3o  lbs.  per  sq.  in. 
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Figure  No.  5.     Observed  and  Calculated  Stresses  in  Haunched 
I-Beams. 
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The  flange  stress  in  the  beam  due  to  the  dead  load  (tables  Nos. 

3  and  4)  as  observed,  has  been  taken  as  7,130  lbs.  per  square  inch. 

There  is  therefore  available  for  live  load  16,000-7,130=8,870  lbs.  per 

square  inch.     On  the  above  basis  of  design  this  would  take  care  of  a 

.       ..                              .  ,     205,200X8,870       000  irtn  .     ..  .. 

bending  moment  equal  to  fi  ».  =  288,400  m.-lbs.,  or  a  live 

load  some  40  per  cent  greater  than  that  applied.  The  bond  stress 
under  this  increased  load  would  rise  to  35x1.4  =49  lbs.  per  square  inch, 
a  moderate  value. 

The  principal  results  of  the  foregoing  are  shown  graphically  in 
figures  Nos.  5  and  6.  Figure  No.  5  shows  more  especially  the  observed 
and  calculated  stresses  after  concreting.  In  figure  No.  6  the  results 
for  the  dead  load  as  well  are  incorporated.  The  line  OA  (figure  No.  5) 
shows  the  flange  stress  for  different  loads,  calculated  on  the  assumption 
that  the  tension  in  the  concrete  is  unimpaired,  for  a  modular  ratio 
of  8;  OB  in  both  diagrams,  the  same  for  a  modular  ratio  of  10.  OC 
shows  the  flange  stress  assuming  no  tension  in  the  concrete,  a  modular 
ratio  of  15,  and  an  effective  slab  width  limited  in  accordance  with  the 
usual  specification  for  reinforced  concrete  T-beams.  OD  is  for  steel 
only.  It  will  be  seen  that  in  the  earlier  stages  of  loading,  up  to  about 
107  lbs.  per  square  foot,  of  live  load  (187  total  load)  the  observed 
stresses  in  panel  1  closely  follow  the  line  OB,  while  those  in  panel  2 
are  smaller  than  given  by  OA.  As  the  load  increased,  cracks  developed 
slowly,  and  the  steel  stress  increased  more  rapidly  than  the  load, 
until  the  live  load  attained  a  value  in  excess  of  217  lbs.  per  square  foot 
(297  lbs.  total  load).  Before  further  load  was  applied  some  cracks 
extended  nearly  to  the  neutral  axis,  and  the  rate  of  transfer  of  stress 
from  the  concrete  in  tension  to  the  steel  was  not  so  rapid  as  before. 
As  the  live  load  increased  beyond  300  lbs.  per  sq.  ft.,  (380  lbs.  total 
load  i.  however,  the  steel  stress  again  increased  more  rapidly  than 
the  load.  At  this  point  the  bond  stress  would  be  about  120  lbs.  per 
square  inch,  and  the  compressive  stress  in  the  concrete,  nominally 
over  600  lbs.  per  square  inch.  On  the  whole,  the  behaviour  was 
rational,  well  in  accord  with  theory,  and  strikingly  similar  to  that  of 
a  reinforced  concrete  beam. 

Figure  No.  7  exhibits  the  behaviour  of  a  number  of  reinforced 
concrete  beams  tested  by  Professor  Ernest  Brown,  of  McGill  University. 
The  data  are  taken  at  random  from  his  notable  paper  on  Reinforced 
Concrete  Beams  (Trans.  Can.  Soc.  C.E.  Vol.  XXII,  1908).  The 
results  are  exhibited  in  the  same  form  as  is  used  in  figure  No.  5  for  the 
haunched  I-beams. 

OA  represents  the  steel  stresses  calculated  for  various  loads, 
assuming  tension  in  concrete  unimpaired  and  n  =  10;  OB,  similarly 
the  calculated  stresses  assuming  no  tension  in  the  concrete  and  n  =  15. 
The  observed  stresses  for  five  different  beams  at  four  different  loads 
arc  plotted,  as  well  as  the  average  values  for  all  the  beams.  A  comparison 
of  figures  Nos.  5  and  7  shows  the  similarity  of  action,  the  principal 
difference  being  that  the  haunched  I-beams  show  a  larger  reserve  of 
strength  over  the  designing  values  as  regards  loads  applied  after  con- 
creting, than  do  the  reinforced  concrete  beams.  The  lower  quality 
of  the  concrete  in  the  latter  may,  however,  be  a  factor  in  producing 
this  result,  as  the  average  crushing  strength   (tested  in  cubes)   was 
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Figure  No.  6. 
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Figure  No.  7. 


Observed  and  Calculated  Steel  Stresses  in  five 
Reinforced  Concrete  Beams. 


about  2,200  lbs.  per  square  inch,  the  modulus  of  elasticity  (to  a  range 
of  650  lbs.  per  square  inch)  being  about  3,000,000  lbs.  per  square  inch. 

It  has  been  pointed  out  that,  under  the  usual  method  of  construc- 
tion, namely,  suspending  the  forms  for  the  concrete,  the  steel  beams 
carry  permanently  the  entire  weight  of  the  concrete  and  probably  a 
little  more.  Under  these  conditions,  therefore,  the  economy  resulting 
from  the  joint  action  of  concrete  and  steel  applies  onlv  to  loads  added 
after  the  concrete  has  set  or  broadly  to  the  live  loads."  The  magnitude 
of  the  advantage  so  obtained  has  been  determined  only  for  the  structure 
tested,  but  could  readily  be  calculated  for  any  other.  It  will  be  seen 
from  figure  No.  4  that  with  a  nominal  fibre  stress  in  the  steel  due  to 
dead  and  live  loads  combined  of  16,000  lbs.  per  square  inch,  the  total 
load  carried  is  about  238  lbs.  per  square  foot,  of  which  158  lbs.,  is 
live  load.  The  total  load  carried  by  the  steel  acting  alone  and  with 
the  same  fibre  stress  is  187  lbs.  per  square  foot,  the  live  load  being 
107  lbs.  On  the  basis  of  design  given  above,  the  capacity  of  the 
composite  beam  as  regards  live  load  is,  therefore,  some  48  per  cent 
greater  than  that  of  the  steel  alone.  The  actual  observed  stress  under 
the  said  load  is  only  about  12,000  lbs.  per  square  inch,  but  it  is  not 
to  be  supposed  that  this  extra  margin  of  safety  would  be  maintained 
with  inferior  grades  of  concrete.  On  the  other  hand,  due  to  the  fact 
that  concrete  stresses  are  not  developed  by  the  dead  load,  it  is  probable 
that  the  margin  between  the  actual  steel  stress  and  that  used  in  design 
would  be  at  least  as  great  as  in  reinforced  concrete  beams,  given  a 
similar  grade  of  material  and  workmanship.  It  is  obvious  that  economv 
in  the  haunched  beams  will  be  greater,  the  greater  the  ratio  of  the  live 
load  to  the  weight  of  concrete  and  steel;  the  live  load  being  defined 
as  that  applied  after  the  concrete  has  set. 

It  would  seem  that  a  measure  of  continuity  in  the  beams  could 
readily  be  secured  by  inserting  tension  reinforcement  in  the  slab, 
over  girders  to  take  care  of  the  negative  bending  moment  at  such 
points,  thus  securing  a  further  economy. 

Conclusions 

From  the  preceding  tests  and  studies  it  appears: 

1.  That  in  the  type  of  construction  considered  the  concrete  and  steel 
act  together  to  form  a  composite  beam. 

2.  That  within  practical  limits  the  composite  beam  conforms  to 
theory  and  may  be  designed  by  methods  analogous  to  those  used 
in  the  case  of  reinforced  T-beams. 

3.  That  a  considerable  economy  in  the  support  of  live  loads  may  be 
obtained  by  utilizing  the  joint  action  of  the  concrete  and  steel. 

4.  That  a  further  economy  can  probably  be  obtained  by  modifying 
the  construction  so  as  to  provide  for  a  measure  ol  continuity  at 
the  ends  of  the  beams. 

5.  That    the  absence  of  stress  on   the  concrete,   and  of  bond   Stp 
due  to  the  dead  load,  is  advantageous  to  the  haunched  beams  as 
compared  with  reinforced  concrete  beams. 

6.  That   the  nature  of  the  shear  reinforcement   provided  by  the  v. 

of  the  steel   I  beams    would  probably  elimina  i     to 

diagonal  tension. 

7.  That  the  stability  and  endurance  ol  this  form  o!  construction 
depend  upon  the  bond  between  the  concrete  and  ' 

especially  at   the  top  flange  ol  the  I  beams      I  limits  of 

ihi  bund  3tn  ss  have  nol  \  el  been  determined, 
ii   is  therefon    recommended  thai    furthei    tests  be  underta 

to  determine  the  endurance  undei    arduo  jmil 

of  the  bond  stress,  the  effi  1 1  of  variation  in  the  qualil 

and  the  eff<  ct  ol  diffi  renci  a  in  design      h  i 

can  be  best  invi  tigated  bj  an  at  tu  il 

lightlj  de  tigned  panel  undi  i  heai  y  tr  il  month-. 

convenient  point,  and  noting  the  resul  believed  thai  the  othei 

fai  toi    i  .in  be  mo  i  .id-  .mi  i  ied  bj  a  fully 

planned  laborator;  individual  T  beams,  inasm 

tiona  are  much  mon  favourable  in  the  laboratory  than  in  thi 

i  ontrolling  th<  relevant  factoi  -  and  foi  ma 
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The  Strength  of  Short  Concrete  Beams 

./.  B.  Macphail,  B.A.,  B.Sc,  A.M.E.l.C. 
The  Shatvinigan  Engineering  Company  Limited. 

The  design  of  reinforced  concrete  beams,  loaded  on  spans  of  less 
than  lour  limes  their  depths,  has  received  little  attention  either  theo- 
retically or  experimentally,  and  the  experiments  herein  described  were 
undertaken  in  the  hope  that  they  might  furnish  some  information 
that  might  be  of  use  to  designers. 

Beams  Tested 

The  elements  of  the  beams  tested  are  given  in  table  No.  1.  The 
beams  were  all  6  inches  in  breadth  and  6  inches  longer  than  the  spans 
listed.  All  rods  had  hooked  ends  and  were  made  from  ordinary  com- 
mercial round  bars;  in  every  case  three  rods  were  placed  with  their 
centres  1 ]/2  inch  from  the  bottom  and  1  ]/2  inch  from  centre  to  centre 
and  from  the  sides  of  the  beam.  When  five  rods  were  used,  the  addi- 
tional two  were  placed  with  their  centres  3  inches  from  the  bottom 
and  covered  the  spaces  in  the  lower  layer.  The  sand  used  had  a  fine- 
ness modulus  of  2.68;  93  per  cent  passed  a  No.  14  sieve;  34  per  cent 
passed  a  No.  28  sieve  and  6  per  cent  passed  a  No.  48  sieve.  The  aggre- 
gate was  ?4  inch  limestone  chips  containing  some  dust.  The  concrete 
was  hand-mixed  in  proportions  of  2:4:6  with  sufficient  water  to  give 
a  slump  of  four  to  six  inches  in  a  6  inch  x  12  inch  cvlinder.  Water 
was  poured  over  beams  and  test  cylinders  once  a  day  from  the  fourth 
to  the  twenty-eighth  day  after  mixing. 

TABLE  No.  1. 


[ark 

Reinf 

Depth 

Span 

inches 

inches 

A 

5  x  9/16 

10M 

17 

B 

3x% 

10M 

27 

C 

3xV2 

10K 

36 

D 

3xM 

10K 

45 

V 

3  x  9/16 

12 

33 

G 

3xM 

12 

44 

H 

5xV2 

16 

28 

K 

ZxVo 

16 

43 

Wl. 

v. 

u. 

16,250 

205 

139 

10,600 

121 

124 

7,080 

78 

100 

5,660 

63 

80 

11,250 

105 

119 

7,630 

70 

90 

23,300 

164 

125 

11,000 

72 

91 

Using  unit  stresses  of  7o0  pounds  per  square  inch  on  concrete  and 
16,000  pounds  per  square  inch  in  the  steel,  values  of  Wl,  the  safe 
central  concentrated  loads,  were  calculated.  In  order  to  keep  bond 
stresses  down  to  reasonable  values  all  but  beams  G  and  K  were  over- 
reinforced;  so  that  in  these  two  the  resisting  moment  of  the  steel  was 
less  than  that  of  the  concrete;  in  the  others,  the  concrete  resisting 
moment  governs.  For  these  loads  the  unit  shear  v  and  the  bond 
stress  u  were  calculated. 

The  beams  were  tested  at  an  age  of  56  days  under  a  central  con- 
centrated load  on  the  Emery  testing  machine  in  the  strength  of  mate- 
rials laboratory  at  McGill  University. 

Results  of  Test 

The  observed  ultimate  loads  W3  are  given  in  table  No.  2  together 
with  safe  loads  W2  based  on  a  unit  shear  of  56  pounds  per  square  inch, 
a  usual  value  for  beams  without  web  reinforcement.  W3-T-W1  give 
factors  of  safety  Fl  and  W3+W2  give  factors  of  safety  F2.  This 
method  of  presenting  results  is  due  to  Dr.  Oscar  Faber. 

Results  obtained  by  using  the  loads  observed  at  the  first  drop  of 
the  indicator  of  the  testing  machine  gave  figures  of  the  same  character 
as  those  tabulated. 

In  general  failure  occurred  through  diagonal  cracks  starting  at 
or  near  the  supports  and  running  up  to  a  point  beneath  the  load; 
sometimes  by  vertical  cracks  below  the  load. 


Mark 
A 
B 
C 
D 
F 

G 

H 
K 


R/Fhe  observed  ultimate  compressive  strength  of  four  6-inch  x  12-inch 
test  cylinders  at  8  weeks  averaged  3080  pounds  per  square  inch  so 
the  observed  average  factor  of  safety  requires  a  reduction  to  the  basis 
of  an  ultimate  strength  of  1875  pounds  per  square  inch  at  4  weeks 
40  per  cent  of  which  was  taken  as  the  working  stress.  To  form  a 
rough  estimate,  assume  that  the  ultimate  load  carried  by  a  beam  is 


TABLE  No.  2. 

W2  lbs. 

W3  lbs. 

4,430 

56,000 

4,880 

44,400 

5,060 

25,600 

5,060 

17,600 

6,000 

39,<;o  i 

6,070 

31,000 

7,950 

98,300 

8,570 

33,800 

Mean 

Fl. 

F2. 

3.4 

12.6 

4.2 

9.1 

3.6 

5.1 

3.1 

3.5 

3.5 

6.6 

4.1 

5.1 

4.2 

12.4 

3.1 

3.9 

3.65 

7.3 

proportional  to  the  ultimate  strength  of  the  concrete  of  which  it  is 
made.     The  ultimate  loads  for  the  weaker  concrete  would  then  be 

1875 
W3  x  -— —  and  the  observed  factors  of  safety  Fl  would  be  reduced 

1875 
in  the  same  ratio  or  F3  =F1  X    ,„,„„    =   2.22  average,   which   agrees 


::nr.i, 


1875 


fairlv  well  with  the  assumed  factor  of  safety  of  "X' "  =  2.50.      Further, 

750 
the  value  of  the  denominator  3080  in  the  above  expressions  should  be 
reduced  slightly  to  bring  it  to  its  value  at  28  day=.  A  value  of  2740 
pounds  per  square  inch  as  the  ultimate  strength  of  the  test  cylinders 
at  28  days  would  give  a  factor  of  safety  F3  of  2.50  and  an  increase  of 
11  per  cent  gives  3040  pounds  per  square  inch.  The  probability  is 
that  the  increase  in  a  further  28  days  is  more  than  11  per  cent  so  the 
true  strength  at  28  days  is  probably  lower  than  2710  pounds  per  square 
inch.  This  would  slightly  increase  the  factor  of  safety  from  2.50.  It 
may  be  mentioned  that  the  tentative  report  of  the  Commission  du 
Beton  Arme  de  1' Association  Beige  de  Standardisation  contemplates 
an  increase  in  strength  of  50  per  cent  between  28  and  90  days.*  In 
any  case  the  reduced  factor  of  safety  F3  is  not  far  from  the  value  of 
2.50  assumed. 

This  revision  of  concrete  stress  is  applicable  also  to  the  factors  of 
safety  F2,  but  this  would  not  alter  the  fact  that  the  values  of  F2  vary 
over  a  much  wider  range  than  values  of  Fl. 

The  small  variation  in  factors  of  safety  Fl  for  the  design  loads  in 
which  bending  and  bond  stresses  only  were  considered  and  the  high  values 
of  the  unit  shear  neglected,  show  that  the  concrete  was  economically 
used,  whereas  a  design  based  on  a  maximum  unit  shear  of  56  pounds 
per  square  inch  would  waste  concrete  in  some  cases,  as  shown  by  the 
unnecessarily  high  factors  of  safety  F2,  though  a  little  steel  might  be 
saved. 

Shear  Stresses 

To  explain  the  action  of  the  shear  stresses  reference  may  be  made 
to  the  works  of  Dr.  Oscar  Faber  who  has  developed  a  theory  of  the  exist- 
ence in  a  loaded  reinforced  concrete  beam  of  a  series  of  direct  and  in- 
direct inclined  compressions  which,  together  with  the  steel,  resist  the 
shear.  This  theory  is  given  briefly  in  "Reinforced  Concrete  Design" 
by  Faber  and  Bowie,  vol.  1,  p.  79  ff.,  and  at  greater  length  in  his  paper 
"The  Shearing  Resistance  of  Reinforced  Concrete  Beams"**  read 
before  the  Concrete  Institute  in  London  in  May  1916. 

The  application  of  Dr.  Faber 's  methods  to  this  particular  type 
of  beam  and  loading  gives  safe  loads,  based  on  shearing  stresses,  that 
are  identical  with  those  determined  from  considerations  of  bending, 
and  the  uniformity  of  the  factors  of  safety  Fl  confirm  his  deduction 
that  in  a  simple  beam  having  reinforcement  with  sufficiently  hooked 
ends  running  the  whole  length  at  a  distance  from  the  bottom  not  less 
than  %  kd,  failure  will  not  occur  until  the  full  moment  of  resistance 
has  been  reached,  and  that  if  the  safe  bending  stresses  are  not  exceeded, 
the  safe  stresses  elsewhere  will  not  be  exceeded. 

It  may  be  argued  that  the  use  of  a  greater  amount  of  steel,  to  reduce 
bond  stresses,  than  would  be  required  to  resist  the  applied  bending 
moment  caused  the  ultimate  loads  on  the  beams  so  treated  to  be  higher 
than  they  would  have  been  if  the  bond  requirements  could  have  been 
met  by  steel  of  a  smaller  total  area,  because  of  the  smaller  unit  stress 
and  the  consequent  smaller  deformation  of  the  steel.  This  can  be 
positively  decided  only  by  experiment,  but  the  theory  does  not  indicate 
such  a  result  and  practical  considerations  of  bar  spacing  and  construc- 
tion would  doubtless  prevent  much  alteration  in  this  direction  where 
short  spans  are  concerned. 

It  may  be  concluded  then  that  short  beams  simply  supported,  if 
designed  for  safe  moment  and  bond  stresses,  do  not  require  web  rein- 
forcement. 

Grateful  acknowledgement  is  tendered  to  McGill  University  for 
facilities  for  testing  the  specimens;  to  Professor  Ernest  Brown.  M.E.i.c. 
and  S.D.  MacNabb,  A.M.E.l.C.  for  making  the  tests,  and  to  J.  A.  McCrory, 
A.M.E.l.C.  for  facilities  for  making  the  specimens  and  for  assistance  in 
testing  them. 

♦"Pratique  du  Calcul  du  Beton  Arme"  by  G.  Magnd,  p.  128. 
Published  by  Van  Rysstiberghe  &  Rombaul.  Ghent,  Belgium. 

**This  paper  was  published  in  "Concrete  and  Constructional 
Engineering"  in  England  in  May  1916  and  subsequent  numbers. 
Copies  of  the  paper  can  possibly  be  obtained  from  the  secretary  of  the 
Concrete  Institute,  at  29(5  Vauxhall  Bridge  Road.  London,  S.W., 
England.  

Publications 

Report  of  the  Fuel  Research  Board  for  the  years  1922-1923.  The 
Department  of  Scientific  and  Industrial  Research,  16  Old  Qaeen  Street. 
Westminster,  London,  S.W.I.,  has  issued  the  first  section  of  the  report 
of  the  Fuel  Research  Board  for  the  years  1922  and  1923,  which  deals 
with  the  production  of  air-dried  peat. 

Building  and  Engineering  Catalogue.  1923  Edition.  Specification 
Data,  Limited,  have  issued  their  1923  edition  of  this  catalogue. 
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BRANCH  NEWS 


Saskatchewan  Branch 

D.  A.  R.  McCannel,  A.M.E.I.C,  Secretary-Treasurer 


\ 
J 

i 


Annual  Summer  Meeting 

On  account  of  several  unavoidable  circumstances  which  would 
materially  reduce  the  attendance  at  the  coming  annual  Summer  meeting 
at  Estevan,  the  committee  in  charge  have  considered  it  advisable  to 
postpone  the  meeting  until  Friday  and  Saturday,  August  17th  and  18th. 
The  committee  at  Estevan  have  received  the  whole-hearted  support 
of  several  local  and  district  organizations  and  together  they  have 
arranged  for  an  exceedingly  profitable  and  enjoyable  two  days.  Every 
member  who  can  possibly  anange  to  attend  is  urged  to  do  so  as  the 
meeting  offers  an  excellent  opportunity  to  secure  first-hand  information 
concerning  the  extensive  natural  resources  of  this  section  of  Saskat- 
chewan. 

The  following  is  a  summary  of  the  programme  which  has  been 
arranged  for: 

Friday,  Aug.  17th  — 9  a.m.    Leave  Estevan  by  motor  for  Western 
Dominion  Collieries  near  Bienfait,  Sask. 
12.00  a.m.    Luncheon  as  guests  of  the   Western   Dominion  and 

M.  &  S.  Mines. 
2.00  p.m.    Inspection  of  Briquetting  Plant  of  the  Lignite  Utiliza- 
tion Board. 
4.00  p.m.    Return  to  Estevan  by  way  of  Roche  Percee,  taking 

in  several  places  of  geological  interest. 
7.30  p.m.    Dinner  and  joint  meeting  with  the  Southern  Saskat- 
chewan Branch  Canadian  Institute  of  Mining  and  Metallur- 
gy.    Paper  by  J.  B.  Hamilton,  a.m.e.i.c,  town  engineer, 
Estevan,  on  Use  of  Southern  Saskatchewan  Coal  for  Boiler 
and  Domestic  Fuel  Purposes. 
Saturday,  Aug.   18th  —  9.00  a.m.:  Inspection  Anderson  Mine  and 
Estevan  Brick  Plant. 
12.00  a.m.    Luncheon,  guests  of  Estevan  Board  of  Trade. 
2.00  p.m.    Visit  Prairie  Nurseries,  Ltd.   (the  largest  in  Western 
Canada). 
Regina  and  Northern  Saskatchewan  members  are  arranging  to 
motor  from  Regina,  leaving  Regina  Thursday  1  p.m.,  August  16th. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Affiliate  E.I.C.,  Secretary-Treasurer. 
British  Empire  Forestry  Conference 

Of  particular  interest  to  the  engineering  profession  during  July 
and  August  is  the  meeting  in  Canada  of  the  British  Empire  Forestry 
Conference.  This  country  has  reached  such  a  condition  of  forest 
development  as  to  attract  the  attention  of  the  world.  Canada's  pulp 
and  paper  production  has  grown  to  a  world  position  second  only  to 
the  United  States  and  is  rapidly  overcoming  that  country's  present 
lead.  The  enormous  water-power  developments,  pulp  and  paper  mills, 
transportation  interests,  etc.,  are,  however,  entirely  dependent  upon 
a  continuous  supply  of  raw  materials  from  the  forest.  This  industry 
is  one  that  lias  been  made  possible  through  the  work  of  some  of  Canada's 
most  notable  engineers,  and  the  plants  stand  as  monument*--  to  their 
ability. 

The  maintenance  of  the  forest  resources  of  the  Empire  is  one  of 
the  paramount  functions  of  the  Empire  Forestry  Conference,  which 
aims  to  discover  ways  and  means  of  making  the  Empire  self-sustaining 
m  its  timber  supply.  A  careful  stock-taking  of  the  forest  resources 
and  the  'ion  of  all  matter  of  information  in  regard  thereto, 

and  the  promotion  of  the  Empire'-  tra  le  in  forest  production  these 
are  a  few  of  the  chief  objects  in  view.  A  serious  endeavour  is  being 
made  to  make  known  the  actual  conditions  of  the  Empire's  forests 
and  their  management. 

The  Forestry  Branch  of  the  Department  of  the  Interior  are  acting 
as  hosts  to  the  Empire  Conference,  E.  1 1.  Finlaj  on,  vm  e.i.<  .  actum 
director  of  forestry,  and  I).  Roy  Cameron,  V.M.l  ii  .  chief  of  the 
forest    protection    service,    personally    Looking    alter    the    comfort    and 

pleasure  of  those  attending 

The  conference  assemble  on  July  25th  at  Ottawa  and  will  proceed 
thence  to  the  St.  Maurice.  Si.  John  and  Chicoutimi  Districts     Con- 
tinuing eastwardly,  tin    forests  of  New   Brunswicl    and  Nova  Scotia 
will  he  visited,  and  minute  inspection  will  be  made  ol  the  Bathursl 
Chatham  peninsula,  where  the  spruce  bud-worm  ha.  mad< 
inroads. 

After  returning  to  Ottawa,  when  "i  meetings  will  bi  held 

during  the  first  week  in  August,  th(  i  "Mi' Mine  'ill  proceed  to  the 
Provincial  Tree  Nursery  at  St.  Williams,  Norfolk  County,  Ontario, 
and  thence  northerly,  I      agami  and 


Algonquin  Park,  and  the  pulp  and  paper  industries  at  Iroquois  Falls. 
Thence  proceeding  west  the  conference  will  visit  various  tree  nurseries 
on  the  plains  and  after  a  short  visit  to  the  national  parks  of  British 
Columbia,  will  study  the  forest  conditions  prevailing  on  the  Pacific 
slope  and  Vancouver  Island.  The  conference  will  terminate  at  Victoria 
about  September  7th. 

The  chairman  of  the  conference  is  Major-General  Lord  Lovat, 
K.T.,  K.C.M.G.,  D.s.o.,  and  he  is  ably  supported  by  the  United  Kingdom 
delegates,  including  Sir  James  Calder,  R.  L.  Robinson,  O.B.E.,  Professor 
Troup  of  Oxford  University,  Dr.  A.  W.  Borthwick,  Fraser  Story,  head 
of  the  Intelligence  Service,  Dr.  J.  W.  Munro,  forest  entomologist,  and 
a  goodly  number  of  representatives  from  various  parts  of  the  British 
Empire. 

Many  of  the  members  of  The  Institute  will  have  an  opportunity 
of  meeting  those  attending  the  conference  when  visits  are  paid  to  some 
of  the  larger  pulp  and  paper  plants  throughout  Canada. 

Drainage  Conference 

Drainage  in  the  provinces  of  Saskatchewan  and  Alberta  was  the 
subject  of  important  conferences  in  June  at  Regina  and  Edmonton, 
between  officers  of  the  various  governments  concerned.  Saskatchewan 
was  represented  by  H.  S.  Carpenter,  a.m.e.i.c,  deputy  minister  of 
the  department  of  highways,  and  M.  B.  Weekes,  M.E.I.  C,  director 
of  surveys;  Alberta  by  L.  C.  Charlesworth,  M.E.I.C.,  chairman  of  the 
Irrigation  Council;  and  the  Dominion  by  J.  B.  Challies.  M.E.I.C, 
acting  director  of  reclamation,  J.  S.  Tempest,  m.e.i.c,  and  H.  R. 
Cram,  a.m.e.i.c,  of  the  Reclamation  Service;  also  R.  B.  Matheson, 
assistant  to  the  Commissioner  of  Dominion  Lands. 

It  is  understood  that  a  satisfactory  modus  operandi  was  agreed 
upon  under  which  drainage  schemes  approved  of  by  the  province 
shall  be  authorized  and  facilitated  by  the  Dominion. 

At  the  Western  Canada  Irrigation  Convention  held  at  Penticton, 
the  Dominion  Government  was  represented  by  E.  F.  Drake,  Affiliate 
E.l.c,  consultant  to  the  Reclamation  Service;  J.  S.  Tempest,  M.E.I.C, 
and  P.  J.  Jennings,  m.e.i.c,  of  the  Reclamation  Service.  Calgary;  and 
O.  H.  Hoover,  a.m.e.i.c,  of  the  Hydrometric  Survev,  Calgary:  also 
R.  G.  Swan,  a.m.e.i.c,  district  chief  engineer  of  the  Dominion  Water 
Power  Branch,  Vancouver. 

Calgary  Branch 

/.  A.  Sprecklev,  A.M.E.I.C,  Secretary. 
W.  St.  J.  Miller,  A.M.E.I.C,  Branch  Editor. 

A  fuel  committee  of  the  Calgary  Branch  has  recently  been  selected 
from  the  members.  The  names  are  as  follows:  -W.  A.  Davidson, 
m.e.i.c,  chairman;  C.  C.  Richards,  M.E.I.C  and  F.  E.  Emery,  a.m.e.i.c 
The  matter  of  fuel  supply  has  become  one  of  paramount  importance, 
especially  during  the  last  few  winters,  and  it  was  thought  the  presence 
of  an  expert  committee  would  be  of  considerable  advantage  m  any- 
future  discussions  that  are  certain  to  arise  regarding  the  subject. 

We  notice  that  S.  H.  Hawkins,  A.M.E.I.C,  has  again  changed  his 
occupation.  It  was  only  recently  that  he  left  the  staff  of  the  Depart- 
ment of  the  Interior  and  joined  forces  with  the  Department  ol  Natural 
Resources,  C.P.R.,  Calgary.  Now  we  find  he  has  joined  the  noble 
order  of  Benedicts,  and  allied  himself  (shall  we  say,  resigned  himself) 
to  a  more  serious  occupation,  i.e.  matrimony.  Miss  M  Young  of 
Banff  is  no  more,  for  she  is  now  Mrs   S,  II.  Hawkins.    (  i  ions. 

The  Banff-Windermere  road  was  officiallj  opi  I  o  fu  30th. 
Immense  numbers  ol  cars  and  visitors  took  pari  in  the  celebration 
arriving  from  many  parts  of  Canada  and  the  States.  The  presence 
of  a  large  party  of  newspaper  men  argues  well  for  some  additional 
publicity  that  is  bound  to  result  from  their  visit.  Thi 
of  Bnlis!)  Columbia  and  Alberta,  severed  the  ribbon,  thereby  christening 
the  new  highway. 

A  senias  washout,  due  to  several  cloudbursts,  ween 

Banff  and  Calgary  on  the  C.P.R.  tracks,  which  held  up  manj  train- 
loads  oi  returning  holiday  makers  ovei  thi  fit  [uly. 
Having  licked  the  proverbial  plattei  nail  town  of 
Cochrane,  mosl  "i  the  passen 

the  inner  man  apparently.     The  trouble     washout!  rty- 

eight  hours  during  which  time  Hi'    work  of  pile-driving  ction 

ties  had  to  be  rushe  i  i"  ■  mi  il  :tion 

J.  B.  Challies,  M.E.I.C.,                            i  end 

of  Ju                             inta  ■•  the  Cal( 

Man  of  the  Reclam  ttion  Servii  Dep  it  ol  the  Intel i 
his  recenl  appointment  a-  acting  il  tins  branch  ol  thi 
II.  R.  Cram.    V.M.E.I.C,  acco  I  his  western  tour. 

Vnnual  Convention  of  Irrigation    Association 

The  17th  annual  convention  ol   'In    W<   tern  (  anad 

i  I  >  c      rom  th     LI       Lo  13th 

"l  July  ini  lush       Any  to  tins  must   be 

nl!  ,i  ted   from 

/  /..  Inst  luU  and  R.  S.  Si  id  W.  H.  J 

-I  presenti  R.  S.  L.  Wi 

\.M.E.I.(    .  and  I'     I      In  E.I.C.,  havi 

the  Alberta  Assoria 
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Vancouver  Branch 

/'   //   Buchan,  A.M. E.I. C,  Secretary-Treasurer. 
Trip  to  Britannia  Mines. 

The  Vancouver  Branch  held  a  joint  excursion  with  the  mining 
section  oi  the  Vancouver  Board  of  Trade,  to  the  mines  and  mill  of  the 
Britannia  Mining  and  Smelting  Company,  Howe  Sound,  on  Wednes- 
day, June  20th. 

A  special  steamer  was  charterer]  from  the  Union  Steamship  Com- 
pany, winch  left  Vancouver  at  9.15  a.m.,  and  landed  the  party  at 
Britannia  Uracil  about  noon.  Two  parties  were  then  formed,  the 
one  to  visil  the  mines  and  the  other  to  inspect  the  mil!,  it  being  im- 
possibli  to  do  justice  to  both  in  the  fev  hours  at  our  disposal. 

C.  P.  Browning,  general  manager  of  the  Britannia  Company,  lAd., 
and  his  staff  of  engineers  showed  the  visitors  every  courtesy,  and  went 
to  verj  considerable  trouble  to  make  the  trip  through  the  mill  and  the 
workings  both  easy  and  interesting,  by  providing  suitable  transporta- 
tion and  very  efficient  guides. 

General  Description  of  the  Company's  Property. 

The  present  mill  has  only  recently  been  completed,  and  is  there- 
fore the  last  word  in  such  plants.  It  replaces  the  former  mill,  which 
was  destroyed  by  lire  in  1921,  and  has  a  capacity  of  2,500  tons  of  ore 
per  day.  The  Britannia  Company  was  the  first  in  British  Columbia 
to  adopt  the  oil-flotation  concentration  process  on  a  commercial  scale 
in  1912.  when  that  method  was  in  experimental  stages;  and  in  the 
new  concentrator,  this  process  is  carried  on  to  a  high  degree  of  perfec- 
tion. 

From  the  top  of  the  mill,  which  is  located  on  the  hillside  at  Britannia 
Beach,  a  bird's-eye  view  of  the  townsite  is  obtained,  which  still  exhibits 
evidences  of  the  disastrous  flood  on  the  night  of  October  28th,  1921, 
when  a  large  part  of  the  little  town  was  wiped  out,  with  scarcely  a 
moment's  warning,  involving  considerable  loss  of  life.  The  company 
has  constructed  new  dwellings  on  a  higher  level.  These  are  of  the 
bungalow  type,  and  appear  both  comfortable  and  attractive. 


■fi.C.ELECTgiG  Qcy.O.Ltd. 
MAP   SH0WIN6  TRANSMISSION 
LINE    WORTH  VAH00UVEB  TO 
BRITANNIA   MIMES  . 


The  mines  are  located  in  the  mountain  immediately  in  rear  of  the 
Beach  and  are  very  extensive.  They  are  reached  firstly,  by  a  light 
railway  winch  carried  the  visitors  to  a  transfer  point  on  a  level  above 
the  mill;  thence  by  a  long  and  steep  cable  railway  to  a  height  of  about 
1,500  feel  above  the  mill,  which  is  known  as  the  2,700-foot  level;  and 
lastly  bj  a  '■'■'  mii!.  switchback  electric  railway  which  rises  to  the 
2,200-foot  haulage  level,  terminating  in  a  tunnel  into  the  hearl  ol  the 
mountain  nearlj  a  mile  in  length.  At  this  point  the  visitors  were 
transferred  to  the  mam  shaft;  in  which  they  were  conveyed  to  the 
1,700-  and  where  the  ore-crushers  are  located,  and 

ards  i..  otl  ol  the  workings,  where  thej  obtained  a  very 

good  general  idea  of  the  mining  methods  employed. 

Tin  lumped  down  rock-raises,  from  the  upper  levels,  to  the 

crushei  Ahuh   it    is  dropped  into  ore-cars  on  the  2,200-foot 

haulage  Level.     It   is  then  hauled  over  the  switchback  railway  to  the 


2,700-foot  level,  when-  it  i-  dumped  down  a  rock-raise  1,500  feet  deep, 
on  an  incline  of  nearlj  in  the  1, 100-foot  level. 

From  this  point,  which  is  known  as  the  main  haulage  level,  it  is  con- 
veyed in  ore  cars  to  the  ore-bins  at  the  top  of  the  mill,  distant  about 
three-quarters  of  a  mile.  A  very  considerable  amount  of  ore  from 
other  workings,  0  the  mill  by  aerial  tramway. 

The  whole  plant  l-  operated  by  electricity  and  compressed  air, 
electric  powei  being  developed  at  four  points. 

The  tunnel  power  house,  three  miles  from  the  beach,  is  one.    It  is 
at   an   elevation   of  2,084    feet.     This   with   the   beach   power   house, 
elevation   165  feet,  constitutes  the  two  hydro-electric  plants  of  the 
mine.    The  tunnel  power  house  develops  about    1.950  horse-pow< 
while  the  beach  power  house  has  a  capacity  of  8,490  horse-power. 

\  hiL'h-tension  line  transmitting  4,500  to  6,000  horse-power  at 
34,000  volts  was  built  from  North  Vancouver  during  the  past  year, 
to  supply  electric  power  to  the  company  at  Britannia  Beach.  It 
follows  the  rugged  coast-line  for  thirty  miles  to  Britannia  Beach,  where 
distribution  is  handled  by  the  mining  company. 

There  are  several  reasons  for  the  big  Howe  Sound  mine  turning 
to  the  B.  C.  Electric  for  power.  One  of  the  most  important  is  that  at 
certain  times  of  the  year  water  shortage  affects  the  operation  of  its 
local  power  plant.  In  order  to  make  provision  against  this  it  has 
een  necessary  to  build  expensive  storage  reservoirs,  which  are  now 
at  capacity.  The  company  also  has  in  reserve  an  auxiliary  steam- 
turbine  power  station  installed  at  the  Beach. 

The  entire  hydro-electric  power  supply  from  the  company's 
stations  is  obtained  from  Britannia  creek  —  quite  a  small  stream,  about 
seven  miles  long,  which  flows  into  the  sound.  By  using  a  succession 
of  high  heads  sufficient  power  is  developed  for  the  light  and  power 
uses  of  the  mine  and  the  homes  of  the  little  town.  The  storage  reservoirs 
are  at  an  elevation  of  1,000  feet. 

The  twenty  odd  members  of  the  Vancouver  Branch,  who  took 
advantage  of  this  opportunity  to  visit  this  famous  mine,  were  well 
repaid  for  their  trouble,  and  it  is  most  regrettable  that  more  of  the 
members  did  not  find  it  possible  to  join  the  party. 

More  detailed  information  regarding  the  Britannia  property, 
concentrator  and  workings,  may  be  obtained  by  referring  to  the  1922 
"Annual  Report  of  the  Minister  of  Mines  for  the  Province  of  British 
Columbia,"  pages  244  to  219,  and  a  paper  read  by  C.  P.  Browning 
before  the  annual  general  meeting  of  the  B.  C.  Division  of  the  Canadian 
Institute  of  Mining  and  Metallurgy,  entitled  "General  Mining  and 
Milling  Practice  at  the  Britannia  Mine,  Howe  Sound,  B.C.",  which 
is  published  in  the  Bulletin  of  the  C.I.M.M.,  Januarv,  1922,  pages 
50  to  61. 

Peterborough  Branch 

R.  C.  Flitton,  A.M.E.I.C,  Secretary. 

Annual  Excursion 

A  very  successful  outing  was  enjoyed  by  the  members  of  the 
Peterborough  Branch  and  their  friends,  on  Saturday  afternoon,  June 
23rd,  when  they  journeyed  by  train  or  automobile  to  Campbellford. 
Nine  cars  carried  these  whose  preference  it  was  to  travel  by  auto- 
mobile. The  rendez  vous  of  the  party  was  the  generating  station  of 
the  Hydro-electric  Power  Commission  at  Ranney's  falls,  this  station 
having  been  thrown  open  to  the  visitors  through  the  kindness  of  the 
commission. 

A  special  staff  of  operators  and  engineers  were  on  hand  to  show 
the  visitors  around  the  plant,  and  it  was  the  first  opportunity  that 
many  of  the  party  had  had  to  see  this  first-class  and  up-to-date  plant 
in  operation.  On  last  year's  excursion  it  may  be  recalled  that  this 
plant  was  inspected  by  the  members  of  the  branch  shortly  before 
it  was  put  into  operation. 

Some  of  the  party  took  advantage  of  the  opportunity  provided 
of  visiting  the  plant  of  the  Canada  Paperboard  Company,  nearby. 
Their  tour  of  inspection  completed,  'the  party  was  photographed  in 
front  of  the  power  house. 

The  most  strenuous  event  of  the  outing  was  the  ball  game,  which 
was  started  at  1  o'clock,  between  the  teams  kA  Chairman  R.  L.  Dobbin. 
M.E.I. c,  and  Vice-Chairman  E.  R.  Shirley,  M.K.I.C.  Great  enthusiasm 
was  shown  by  both  teams,  but  the  laurels  of  victory  went  to  the  Vice- 
Chairman's  team.  Those  who  did  not  take  part  in  the  game  either 
lot  iked  on  from  the  side  lines  or  played  tennis  on  the  adjacent  courts. 
kin    following  was  the  line-up  of  the  ball  teams: 

Chairman  Dobbin's  team:  Killalv,  c:  Henderson,  ss;  Wood,  p: 

Hay,    lb;    Gifford,    2b;    Flitton,    3b;    Dobbin,    ci.   Courts,    If: 

Hawthorne,  if. 

Vice-Chairman  Shirley's  team:  Gates,  c:  Rose,  p;  McLeish,  ss; 

McLaren,  lb;  Collins,  2b;  Burgess,  3b;  Cruthers,  cf;  Salamis,  rf; 

Millen,  If. 

Subs:  Manning,  Roseborough,  Mackenrie,  Crowe,  and  any 

others  willing   to  volunteer.     F.    A.    Bvirgar,    A.M.E.I.C  acted  as 

umpire. 
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The  next  item  on  the  programme  was  supper,  and  the  party 
adjourned  to  Long's  restaurant  where  a  sumptuous  repast  was  awaiting 
them  Chairman  Dobbin  presided,  and  the  meal  was  interspersed 
with  songs  from  The  Institute  song  sheet.  The  songs  were  sung  with 
gusto  and  added  greatlv  to  the  fine  spirit  of  conviviality  which  pre- 
vailed The  speeches  were  brief  and  to  the  point.  A.  h  Caddy 
meic  of  Campbellford,  welcomed  the  guests,  in  the  absence  of 
Mavor  Meyers,  who  found  it  impossible  to  be  present.  \\  hen  Vice- 
Chairman  Shirlev  was  asked  to  sav  a  few  words  on  behalf  of  his  winning 
team,  he  replied  "that  that  was  not  necessary,  as  the  players  had  spoken 
e'oquently  for  themselves  by  their  work  on  the  diamond.  J.  A.  Hum- 
phries of  Campbellford  was  asked  to  present  the  prizes  to  the  winning 
team  This  he  did  with  appropriate  words,  the  prizes  consisting  of  a 
tin  automobile  for  each  member  of  the  victorious  team.  Another  prize 
presented  bv  Mr.  Humphries  was  a  rubber  doll  to  F.  A.  Burgar, 
a  M  E  I  c  who  has  recently  become  a  benedict.  R.  B.  Rogers,  M.E.I.C., 
also  spoke  briefly,  recalling  with  pleasure  that  he  had  at  one  time 
been  a  resident  of  Campbellford. 

The  time  soon  arrived  when  the  engineers  had  reluctantly  to  leave 
the  scene  of  their  festivities,  thus  bringing  to  a  conclusion  one  of  the 
most  successful  outings  this  branch  has  ever  held. 

The  arrangements  for  the  outing  were  in  the  hands  of  James 
Mackintosh,  A.M.E.I.C.,  Paul  Manning  a.m.e.i.c,  and  WE  Ross, 
Jr . E.i. C  with  a  committee  in  Campbellford  consisting  of  A.  E  Caddy, 
M.E.I.C.  A.  L.  Malcolm,  a.m.e.i.c,  and  Mayor  Meyers.  VV.  H.  Barry 
acted  as  pianist  for  the  party. 


Annual  Excursion  of  Peterborough  Branch 


1  H.  II.  Darlins: 

18  J.  W.  Milne 

33  W 

.  E.  Ross 

2  D.  W.  Roseborough 

19  W.  C  Cornell 

34  R. 

L.  Dobbin 

.''  B.  C.  Salamis 

20  B  I.  Burgess 

33  R. 

C.  Flitton 

4  A.  I.  McLeish 

21  G.  Con  Ms 

36  A. 

E.  Caddy 

I..  Malcolm 

22  J.  W.  Collins 

37  A. 

B.  Uites 

»')  I '.  V.  Canning 

23  I.  MacKenzie 

38  E. 

R.  Shirley 

7  H.  Rose 

24  M.  P.  Wvman 

39  I) 

L.  McLaren 

v.   \.  1   Wood 

2.  >  G.  I  [awthorne 

10  I. 

Dibblee 

P   I.  G.  Stevenson 

26  A.  L.  Dickieson 

H   F. 

A.  Burgar 

10  A.  II.  Munro 

27  A.  L.  Killalv 

12  '■ 

B.  Smith 

11  G.  Henderson 

28  W.  II.  Barry 

13  C. 

S.  MacLe;n 

13  W.  M  Cruthers 

29  C.  Morns 

1!    P. 

Manning 

1 1  G.  [ronsidi  - 

30  I.  Mackintosh 

1.,    1 

M.  Pen-in 

15  J.  Anderson 

31    J.  W.  Bat eman 

16  C 

11.  Crowe 

16  T.  Lang 

32  P.  Ottewell 

17  P. 

Smedmor 

17  J.  H.  Johnson 

Cape  Breton  Branch 

I).  W.  J.  Brown,  Jr. E. I.e.,  Secretary  Treasurer. 

K.  1 1  Marsh,  m.e.i.(  .,  chairman  ol  the  branch,  resigned  his  positi  m 
-  chief  engineer  of  Mir  Dominion  Coal  Compan;    limited  and  ha 
gone  to  the  United  states,  where  he  will  be  located  in  future. 

On  In:).-  second,  a  tan  well  part)  was  given  to  Mi    Marsh  i>\  the 
memb  inane!:,  ai  (amp  "Open  Hearth",  North  Sydney,  thi 

Bummer  home  "f  Thos.  .1.  Brown,  m.e.i.c,  deputy  commissionei  ol 
i  Scotia     Tin   membei    gathered  .'it  the  branch  rooms 
in  Sydney,  a'  3.30  p.m.,  and  drov<   in  automobili     thi   fifteen  miles 
to  camp.     Vboul    thirtj  fiv<    tneml  present,  (      M    Odell 

.  being  in  the  chair.    After  dinnei  Mi    Mai 
with  a  chime  clock.    The  speakers  of  the  evening,  besides  Mi    Odell 


and  Mr.  Marsh,  were  T.  J.  Brown,  M.E.I.C,  George  D.  Macdougall, 
M.E.I.C,  and  John  S.  Whyte,  m.e.i.c 

This  branch  has  been  unfortunate  in  losing  three  of  its  members 
during  the  past  few  months,  all  three  being  members  of  the  executive, 
the  third  being  C.  C.  Curtis,  m.e.i.c,  manager  of  the  Cape  Breton 
Electric  Company  Limited.  This  company  is  controlled  by  the  well 
known  firm  of  Stone  and  Webster,  and  Mr.  Curtis  has  been  promoted 
to  a  position  in  one  of  their  larger  branches. 

At  a  recent  meeting  of  the  executive,  S.  C.  Mifflen,  a.m.e.i.c, 
and  A.  P.  Theuerkauf,  m.e.i.c,  were  appointed  to  the  executive  in 
place  of  Mr.  Marsh  and  Mr.  Curtis,  resigned.  Horace  Longley, 
m.e.i.c.  was  elected  chairman  and  A.  W.  McMaster,  a.m.e.i.c,  vice- 
chairman  of  the  branch  for  the  remainder  of  the  term. 


i 
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Association  of  Professional  Engineers  of  Alberta 

The  Association  has  recently  issued  a  copy  of  their  act,  by-laws 
and  list  of  members;  which  has  been  very  conveniently  arranged  in 
booklet  form. 

Association  of  Professional  Engineers  of 
British  Columbia 

Last  month  the  luncheon  discussed  "Engineers  in  Public  Life". 
Major  G.  A.  Walkem,  M.E.I.C,  addressed  the  members  somewhat  in  the 
following  way: 

"Some  six  months  ago,  after  just  having  been  elected  reeve  of 
Point  Grey,  I  said  to  you  in  this  room  'This  is  a  progress  report,  I 
have  only  just  started'.  Now,  after  some  six  months,  I  wish  to  say: 
the  more  I  see  of  public  affairs,  the  more  sure  I  am  of  the  need  for 
r>i<j.i>ieers  in  public  life.  Why  do  I  say  this?  Well,  first — ninety 
per  cent  of  the  work  carried  out  by  public  bodies  is  engineering.  Who 
so  qualified  then  as  an  engineer  ?  Secondly  —  where  the  work  is  or 
is  not  engineering,  certain  qualities,  educational  qualities  are  desirable; 
these  desirable  qualities,  such  as  the  analytical  mind,  the  engineer's 
training  and  education  give  him  in  a  large  degree.  I  have  here  three 
abstract  which  bear  on  the  two  points  I  have  mentioned: — 

Engineering  work  has  become  an  increasingly  important  factor 
in  the  progress  of  civilization  and  in  the  welfare  of  the  community. 
The  engineering  profession  is  held  responsible  for  the  planning,  con- 
struction and  operation  of  such  work,  and  is  entitled  to  the  position 
and  authority  which  will  enable  it  to  discharge  this  responsibility 
and  to  render  effective  service  to  humanity. 

That  the  dignity  of  their  chosen  profession  may  be  maintained, 
it  is  the  duty  of  all  engineers  to  co-operate  in  upholding  the  engineering 
profession  by  exchanging  general  information  and  experience  with 
fellow  engineers  and  students  of  engineering  and  also  by  contributing 
to  work  of  engineering  societies,  schools  of  applied  science  and  the 
technical  press.     (Excerpt  from  the  A.S.M.E.,  Code  of  Ethics.) 

The  problem  of  universal  wellbeing  offers  a  challenge  and  a  call 
t<>  duty  thai  the  engineer  may  not  refuse.  The  primary  conditions 
and  responsibility  for  universal  wellbeing  now  rests  upon  lus  shoulders, 
and  the  engineer  does  not  like  to  be  concerned  with  a  half-finished 
"job".  There  is  a  good  reason  to  believe  he  will  do  his  share  of  work 
in  attaining  the  ultimate  results  desired.  Already  there  are  significant 
signs  that  he  has  accepted  this  duty. 

.  .  .  .Unless  we  can  in  some  manner  change  our  industrial  system 
so  we  can  more  nearly  attain  universal  wellbeing  and  distribute  the 
fruits  of  our  industry  more  equitably  we  have  no  reason  for  beli<  ■ 
thai  our  civilization  will  endure,  and  its  bones  will  surely  strew  the 
shores  of  time  with  the  great  civilizations  that  have  preceded  us. 
(Dexter  S.  Kimball,  i 

We  pride  ourselves  in  saying,  '<  )nce  an  engineer,  always  an  engin 
Whatever  may  be  the  course  of  hie  followed  bj  am  ol  us,  it  will  always 
It  marked  by  the  indelible  seal  of  the  scientific,  practical,  and  logical 
training  to  which  the  engineer  i^  subjected  dun:  u  -  ^\  life. 

some  have  made  the  remark   in  criticism  thai   engineers  lack 
political  intuition  and  ability;  I  would  answer  Mia;  a  larger  dos 
logii  and  positiveness  applied  to  politics  would  bring  greal  a<l\.r 
1. 1  publii  affaii        I  fi  lasio  (  letani      Italia  S 

Committee  on  Public  Affairs 
,in  in  linn  introduced  the  possibility  <>i  taking  part  in 
Mh'  next  Vancouver  civic  elections;  in  dealt  with  the  activitii 

i .  Mir  propei  M'  qualification  il   to 

all    iimii.'  i      P     II"  i  -.tall. 

i     Brakenridge,  W.  V\  E.  G   Math  on,  i   Poi 

i      i     Cartwright,  tin-  following  committee  on  "Public    Affairs" 
appo  P.  1  lodj  on,  <■  hairman,  F    Sav  ford,  t     Bra!  i  m 

11    l.i.    Math 
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Recent  Publications  Received 

Transactions,  Proceedings,  Etc. 

Presented  bj  the  Societies. 

Permanent    International  Association  oi  Navigation  Co 

Thirteenth  Congress,  London,  1923.  (first  section  <  Inland 
Navigation,  Communications,  Questions,  (second  section) 
Ocean  Navigation,  Communications,  Questions. 

Engineering  Association  of  Malaya,  volume  1,  1922. 

Mining  Institute  of  Scotland,  List  of  Members,  August  1922. 

American    Institute    of    Mining    and    Metallurgical    Engineers, 
Directory  of,  1923. 

Institution  of  Mechanical  Engineers,  Proceedings,  volume  2,  1922. 

Western  Society  of  Engineers,  Year  Book,  1923. 

Society  of  Naval  Architects  and  Marine  Engineers,  Transactions, 
volume  30,  1922. 

American  Institute  of  Electrical  Engineers,  Year  Book,  1923. 

Institution  of  Engineers  of  Australia,  Transactions,  volume  1,  1920. 

American  Society  of  Civil  Engineers,  Year  Book,  1923. 

University  of  Toronto  Engineering  Society,  Transactions  and  Year 
Book,  April  1923. 

National  University  of  Ireland,  Calendar,  1922. 

Royal  Society  of  Canada,  Proceedings  and  Transactions,   third 
series,  volume  16,  meeting  of  May  1922. 

American  Institute  of  Consulting  Engineers,  Incorporated,  Year 
Book  1922. 

Institution  of  Engineers  (India)  List  of  Members,  March  1923. 

Institution  of  Water  Engineers,  Transactions    volume  27,   1922 
(includes  contents  and  subject  index  volumes  1-27. 

American  Concrete  Institute,  Proceedings,  Sixteenth  Convention, 
volume  16,  1920. 

Association  of  Ontario  Land  Surveyors'  Annual  Report  and  Pro- 
ceedings, Thirty-first  Annual  Meeting,  1923. 

Canadian   Manufacturers   Association,    Conference   on   Scientific 
and  Industrial  Research,  February  20-22,  1923. 

Liverpool  Engineering  Society,  Transactions,  volume  43. 

Reports 

Harbour  Commission  of  Montreal ;  Annual  Report  of  the  Harbour 

Commissioners,  1922. 
Interim  Report  of  the  Dominion  Fuel  Board,  1923. 
City  of  Boston  Public  Works  Department,  Annual  Report,  1921. 
New    Brunswick    Electric    Power    Commission,    Third    Annual 

Report,  1922. 
The  Air  Board  of  Canada,  report  for  year  1922. 
The  Engineering  Foundation,  report  for  the  year  ended  February 

8th,  1923. 
Dominion  Bureau  of  Statistics,  Department  of  Trade  and  Commerce: 
Prices  and  Price  Indexes,  1918-1922. 

Central  Electric  Stations  in  Canada,  1921,  Part  1.     (Statistics) 
Dominion  Water-Power  Branch,  Department  of  the  Interior: 

Central  Electric  Stations  in  Canada,  1922,  Part  2.     (Directory) 
University  of  Toronto  School  of  Engineering  and  Research: 

Torsional  Strength  of  Rectangular  Sections  of  Concrete  Plain  and 

Re-inforced,  bulletin  No.  3,  1922,  section  9. 
Ontario  Department  of  Mines: 

Thirty-first  Annual  Report,  volume  31,  parts  4,  5  and  6,  1922; 

Fourth  report  of  Joint  Peat  Committee.  Natural  Gas  in  1921. 

Petroleum  in  1921.     Geology  and  Minerals  of  the  County 

of  Leeds. 
United  States  Geological  Survey: 

Hydro-Electric  Power  Systems  in  California  and  their  extensions 

into  Oregon  and  Nevada. 
Fuel  Products  in  1922. 

Sodium  Sulphate:  Its  Resources  and  Uses,  bulletin  717. 
Coke  and  By-Products  in  1921. 
State  of  Illinois  Department  of  Registration  and  Education: 

Activated  Sludge  Studies,  1920-22,  bulletin  No.  18. 
United  States  Department  of  Commerce: 

List  of  publications  available  for  distribution,  May  1st,  1923. 
Department  of  Commerce,  Bureau  of  Standards,  Washington: 
Technologic  Papers: 
"Lathe    Breakdown   Tests   of   Some   Modern    High-Speed    Tool 

Steels,"  No.  228,  part  of  volume  17. 
"Some  Tests  of  Steel-Wire  Rope  on  Sheaves,"  No.  229,  part  of 

volume  17. 
"A    Recording  Chronograph    for   the    Inverse   Rate    Method   of 

Thermal  Analysis,"  No.  230,  part  of  volume  17. 
"Tentative  Standard  Test  Methods  and  Percentages  of  Oil  and 

Moisture  in  Hair  Press  Cloths,"  No.  231,  part  of  volume  17. 
"Methods  of  Measuring  the  Plasticity  of  Clays,"  No.  234,  part 

of  volume  17. 
"Thermal  St  resses  in  Steel  Car  Wheels,"  No.  235,  part  of  volume  17. 
"Loading  Test  of  a  Hollow  Tile  and  Reinforced  Concrete  Floor 

of  Arlington  Building.  Washington,  D.C.,"  No.  236,  part  of 

volume  17,  April  21st,  1923. 


Silent  ili.    : 

"Composition,  Purification,  and  Certain  C  instants  of  Ammonia," 
No.   165,  pari  of  volume  18. 

"Wave  Length  Measurements  in  the  Arc  Spectra  of  Gadolinium 
and  D    pro  ium,"  No.   166,  part  of  volume  18. 

"Specific  Volume  of  Saturate]  Ammonia  Vapor,"  No.  1*37,  part 
of  volume  18. 

"Formulas  and  Tables  for  the  Calculation  of  the  Inductance  of 
Coils  of  Polygonal  Form,"  No.  468,  part  of  volume  18. 

"A  Method  for  the  Accurate  Measurement  of  Short-Time  Inter- 
vals," No.  470,  part  of  volume  19. 

"Methods  of  Measurement  of  Properties  of  Electrical  Insulating 
Materials,"  No.  471,  part  of  volume  19. 

Circulars: 

"Solders  for  Aluminum,"  No.  78.     (2nd  edition  < 

"United  States  Government  Specification  for  Volatile  Mineral 
Spirits  for  Thinning  Paints,"  No.  98.     ("2nd  edition 

"Auxiliary  Condensers  and  Loading  Coil  Used  with  Simple  Home- 
made Radio  Receiving  Outfits,"  No.  137. 

"A  Decimal  Classification  of  Radio  Subjects  —  An  extension  of 
the  Dewey  System,"  No.  138. 

"United  States  Government  Specification  for  Wood  Screws," 
No.  140. 

"Description  and  Operation  of  an  Audio-Frequency  Amplifier 
Unit  for  Simple  Radio  Receiving  Outfits,"  No.  141. 

"Tables  of  Thermodynamic  Properties  of  Ammonia,"  No.  142. 

Technical  Books 

Presented  by  John  Wiley  &  Sons,  Incorporated. 

"The  Engineering  of  Excavation."  by  George  B.  Massey. 

"The  Design  of  Steam  Boilers  and  Pressure  Vessels,"  by  George 
B.  Haven,  S.B.  and  George  W.  Swett.  S.B..  second  edition. 

"Industrial  Furnaces,"  by  W.  Trinks.     Volume  1. 

"The  Planning  of  The  Modern  City,"  by  Nelson  P.  Lewis  and 
assisted  by  Harold  M.  Lewis,  second  edition. 
Presented  by  Chapman  &  Hall. 

"Line  Charts  for  Engineers,"  by  W.  N.  Rose,  B.Sc,  Eng.    Lond.) 

"Workshop  Routine,"  by  W.  J.  Hiscox. 
Presented  by  Columbia  University  Press. 

"Robert  Fulton  and  the  Submarine,"  by  Wm.  Barclay  Parson? 
Presented  by  the  author  and  Doubleday.  Page  and  Company. 

"A  Symbol  of  Safety,"  by  Harry  Chase  Brearley. 
Presented  by  The  Chemical  Publishing  Company. 

"Portland  Cement,"  by  Richard  K.  Meade,  M.S.  Second  editio 
Presented  by  U.P.C.  Book  Company.  Incorporated. 

"Furnace  Heating,"  by  William  G.  Snow.     Sixth  edition. 

"Estimating  the  Cost  of  Buildings,"  by  Arthur  W.  Joslin.     Thi 
edition. 
Presented  by  Induatrial  Management  Librarv. 

"Mastering  Power  Production,"  by  Walter  N.  Polakov. 

"Graphic  Methods  for  Presenting  Facts."  by  Willard  C.  Brinton. 
Presented  by  Charles  Griffin  &  Company.  Limited. 

"Dock  Engineering,"  by  Brysson  Cunningham,  D.Sc,  3rd  edition. 

"Harbour   Engineering,"   by   Brysson   Cunningham,    D.Sc.,    2nd 
edition. 
Presented  by  The  Chemical  Catalog  Company.  Incorporated. 

"Modern  Pulp  and  Paper  Making."  by  G.  S.  Witham.  Sr. 
Presented  by  Constable  &  Company.   Limited. 

"Plane  &  Geodetic  Surveying  for  Engineers,  Volume  1.  Plane 
Surveying,"  by  David  Clark,  B.Sc,   (Lond.) 

"Plane  &  Geodetic  Surveying  for  Engineers,  Volume  2.  Higher 
Surveying,"  bv  David  Clark,  B.Sc.     Lond 

"The  Theorv  of  Prime  Movers,"  by  C.  A.  Middleton  Smith.  M  - 
and  A.  G.  Warren,  B.Sc.  Volume  2.      A  Handbook  of  Testing). 

Department  of  Roads,  Quebec 

Tenders  will  be  received  at  the  office  of  the  Minister  of  Roads. 
Government  Building,  in  the  citv  of  Quebec  until  twelve  o'clock,  of 
the  afternoon  of  Tuesday,  the  seventh  of  August,  192'!  eastern  standard 
time)  for  the  construction  of  an  oiled  waterbound  macadam  on  the 
following  highways:  Iberville-St.  Albans  in  the  municipalities  of  the 
parishes  of  St.  Athanase,  13,796  feet,  and  Ste.  Anne  of  Sabrev 
6,341  feet:  and  Laprairie-Vallevfield  in  the  municipalities  of  the  village 
of  Lac  St.  Louis,  21,825  feet,  and  of  the  parish  of  St.  Timothee,  10,955 
feet. 

Department  of  Highways,  Saskatchewan 

Tenders  will  be  receive  1  by  11.  &  Carpenter,  M.E.I.C,  deputy 
minister  of  highways,  Regina,  Sask.,  until  eleven  o'clock  a.m.  -stand- 
ard time)  on  Wednesday,  August  eighth.  1923,  for  the  excavation  of 
approximately  33,000  cubic  yards  of  earth  and  other  work  required  in 
the  construction  of  provincial  highway  from  Springside  West,  eight 
miles.  Copies  of  plans,  profiles  an  1  specifications  may  tie  seen  at  the 
office  of  the  deputv  minister,  and  at  the  office  >n  each  of  the  following 
parties:  — Wm.  Giant.  L05  Ross  Block,  Saskatoon,  Sask.:  J.  R.  Reid, 
a.M.k.i.c.  Court  House.  Swift  Current.  Sask.;  F.  G.  Kissack,  North 
Battleford.  Sask.:  E.  B.  Wedster,  a.M.k.i.c,  Yorkton,  Sask. 
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Preliminary     Notice 

of  Applications  for  Admission  and  for  Transfer 


July  10th,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  name3 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  oi 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  the  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  aoplications  herein  described  in 
August,  1923. 

Fraser  S.  Keith,  Secretary. 

•The  professional  requirements  are  as  follows: — 

A  Member  shall  be  at  least  thirty-five  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  twelve  years,  which  period  may  include 
apprenticeship  or  pupilage  in  a  qualified  engineer's  office,  or  a  term  of  instruction  in 
a  school  of  engineering  recognized  by  the  council.  The  term  of  twelve  years  may, 
at  the  discretion  of  the  council,  be  reduced,  to  ten  years  in  the  case  of  a  candidate  for 
election  who  has  graduated  from  a  school  of  engineering  recognized  by  the  council. 
In  every  case  the  candidate  shall  have  held  a  position  in  which  he  had  responsible 
charge  for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
engineering  projects.  The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of  applied 
science  or  engineering,  after  the  candidate  has  attained  the  age  of  thirty  years,  shall 
be  considered  as  responsible  charge. 

An  Associate  Member  shall  be  at  least  twenty-seven  years  of  age,  and  shall 
have  been  engaged  in  some  branch  of  engineering  for  at  least  six  years,  which  period 
may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office  or  a  term  of 
instruction  in  a  school  of  engineering  recognized  by  the  council.  In  every  case  a 
candidate  for  election  shall  have  held  a  position  of  professional  responsibility,  in  charge 
of  work  as  principal  or  assistant,  for  at  least  two  years.  The  occupancy  of  a  chair 
as  an  assistant  professor  or  associate  professor  in  a  faculty  of  applied  science  of  engin- 
eering, after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con 
disercd  as  professional  responsibility. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  shall  be  required  to  pass  an  examination  before  a  board  of  examiners 
appointed  by  the  council.  The  candidate  shall  be  examined  on  the  theory  and  practice 
of  engineering  with  special  reference  to  the  branch  of  engineering  in  which  he  has  been 
engaged.  This  examination  may  be  waived  at  the  discretion  of  the  council  if  the 
candidate  has  hold  a  position  of  professional  responsibility  for  five  or  more  years. 

A  Junior  shall  be  at  least  twenty-one  years  of  age,  and  shall  have  been  encaged 
in  some  branch  of  engineering  for  at  least  four  years.  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  council,  if  the  candidate  for  election  has  graduated 
from  a  school  of  engineering  recognized  by  the  council.  He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects:  geography,  history 
(that  of  Canada  in  particular),  arithmetic,  geometry,  cuclid  (books  I,  IV  and  VI), 
trigonometry,  algebra  up  to  and  including  quadratic  equations. 

A  Student  shall  be  at  least  seventeen  years  of  age,  and  shall  present  a  certificate 
of  having  passed  successfully  an  examination  equivalent  to  the  final  examination  of  a 
high  school  or  the  matriculation  of  an  arts  or  science  course.  He  shall  either  be 
pursuing  a  course  of  instruction  in  a  school  of  engineering  recognized  by  the  council, 
in  which  case  he  shall  not  remain  in  the  class  of  student  for  more  than  two  years  after 
graduation:  or  he  shall  be  receiving  a  practical  training  in  the  profession,  in  which 
case  he  shall  pass  an  examination  equal  to  that  prescribed  for  admission  to  the  grade 
of  Junior  in  the  foregoing  section  and  he  shall  not  remain  in  the  class  of  Student  after 
he  has  attained  the  age  of  twenty-seven  years. 

An  Affiliate  shall  lie  one  who  is  not  an  engineer  by  profession  but  whose  pursuits, 

utic  attainments  or  practical  experience,  qualify  him  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge, 


The   fact  that  candidates  give  the  names  of  certain  members  as  references  docs 
not   necessarily  mean  that  their  applications  are  endorsed  by  such  members. 


FOR     ADMISSION 

ATKINSON     FRED,    ol     137    Northcliffi     Avenue,    Montreal,    Que      Bi 

England,  May  1st,  1891:  Edui     ng  tech.  els    i    ;  1908-11,  Royal  Engineei 

southern  command,  general  sh"i>  training;  1  • '  l  J  - 1  _* .  mechanic,  Birmingham  '  orpors 
tion .  1912-13  or  watei  W  orks    1914  I 

Coal  Company;   1915-lfl  [ont real  Tramways;   1916-17,  watel 

Bell  Telephone  Co.;  1917  1 8,  chiel  eni 

equipment;  1918  20,  i  biel  engi  i    Hoti  1    <    P  H      19  !0  21,  supt. 

■  ■I  light,    heal   and  power,    Canadian  Explo  Iceil  plant;   1922         chii 

Place  \  i!"  r,  (    P. R. ;  At  present,  coml 
Montreal 

It*  f-  r .  act      J    i    I  armi  r,  J    \   Shaw,  I     \    R   u     I     \    <  on  bi    L  J    I 


CAMPBELL— ROBERT  ARTHUR,  of  Winnipeg.  Man.  Born  at  Winnipeg. 
Man.  August  25th,  1899:  Edue.,  I.C.S.;  191V  rodman,  Greater  Winnipeg  Water 
District;  1919,  rodman.  1920-21  and  1923,  transitman,  C.P.R.;  1922,  res.  engr.  Abi- 
tibi  Railway  and  Navigation  Company;  At  present,  transitman  on  mtce.  work,  for  the 
C.P.R.   at   Brandon,    Man. 

References:  G.  W.  Coburn,  J.  C.  Holden,  D.  A.  Livingston.  .1 .  M.  Gilchrist, 
1)    E.    McPherson. 

CAR  MICHAEL— J  A  MLS.  of  476  Aylmer  Street,  Montreal.  Que.  Born  at 
Montreal.  March  2nd,  1877;  Edue.,  5  j  ears  app'ticeship,  J.  and  R.  Weir,  marine  engrs., 
Montreal;  5  years,  mech.  supt.,  erecting  and  operating,  Canada  Cement  Company, 
Tongue  Pointe,  Que.:  master  mechanic  and  chief  engr.,  Canadian  Consolidated  Rubber 
Co.,  Canada,  4  years  service,  Granby,  Que.,  2  years  service,  Kitchener,  Ont.;  2  years 
chief  engr.,  Chateau  Frontenac,  Quebec;  1  year  supt.  engr..  Prick  Ice  and  Refrige- 
ration Co.,  Montreal.     At  present,  chief  engr..  Henry  Morgan  &  Co.  Ltd..  Montreal. 

References:  A.   Wilson,   W.  H.   Wardwell,  I.  .1.  Tait,  A.  H.  Ross,  F.  Irvine. 

HUGHES— JAMES  WENCESLANS,  of  2428  Mance  Street,  Montreal,  Que. 
Born  at  Chatham  Centre,  N.Y.,  Sept.  28th,  1886;  Edue,  grad.  scientific  course. 
Mount  St.  Louis  Institute,  Montreal,  1903;  1904-05,  switchboard  constrn.,  Northern 
Elec.  Co.;  1905-07,  test  dept.,  Montreal  Light  Heat  and  Power  Co.;  1907-11.  asst.  engr., 
1911-15,  asst.  elec.  engr.  (east  lines),  and  1915  to  date,  elec.  engr.  (.east  lines).  C.P.R. 
Montreal,   Que. 

References:  J.  A.  Shaw.  R.  M.  Wilson.  B.  Ripley,  J.  E.  Beatty,  ,1  A.  Douglas, 
L.  H.  Marrotte,  J.  M.  Robertson,  M.  A.  Sammett, 

MARTIN— WILLIAM  LEONARD,  of  2920  Regina  Avenue.  Regina,  Sask. 
Born  at  London,  England,  Nov.  3rd,  1901;  Edue.  Diploma,  practical  telephony, 
I.C.S.;  Sept.  1917  to  date,  employed  by  the  Sask.  Govt.  Dept.  of  Telephones,  first 
at  the  repair  dept.  as  ap'tice  switchman,  and  later  as  third  class  switchman,  Regina 
exchange,    Regina.    Sask. 

References:  W.  R.  Warren,  S.  R.  Parker.  R.  N.  Blackburn,  H.  B.  Sherman,  J.  R. 
MacDonald. 

MASSE— JOSEPH  NAPOLEON,  of  440  Third  Avenue,  Rosemount,  Montreal, 
Que.  Born  at  St.  Jean  de  Dieu,  Que.,  Aug.  7th.  1891;  1910-11,  employed  by  Mr 
Malcolm  D.  Barclay;  1913-14,  employed  by  Mr.  Marios  Dufrcsne;  1914-16,  employed 
bv  the  city  of  Montreal  under  Messrs.  P.  E.  Mercier,  Amireault,  and  D.  B.  Lamarche; 
1917-19,  overseas  with  C.E.F.  22nd,  Battn.;  1919  to  date,  employed  by  the  city  of 
Montreal,  under  Mr.  Geo.  R.  MacLeod. 

References:  G.  R.  MacLeod,  J.  G.  Caron,  J.  E.  Gill,  L.  Laferme,  P.  Chevalier, 
L.   T.   G.   Boisseau,  S.   Howard. 

SCHULTE— THEODORE,  of  Strathmore.  Alta.  Born  at  Neosha,  Miss., 
U.S.A.,  June  21st,  1SS7;  Edue,  1902-04,  technical  training,  Central  In  titute,  Cleve- 
land, Ohio.  1906-09,  student  course,  American  Telegraph  and  Telephone  Co  .  N>« 
York.  1907  ( June-Oct.) ,  studying  European  elect'l.  practice  abroad;  1904-06,  asst. 
testing  lab.,  North  Electric  Co.,  Cleveland,  Ohio;  1911-17,  telephone  mspr.,  Dept, 
Nat.  Pes,  C.P.R.,  responsible  for  mtce.  and  operation  oi  telephone  plant,  C.P.R. 
Irrigation  Block,  Southern  Alberta;  1917  to  date,  supt.,  telephone  elect; i  :al  equipment, 
Dept.   Nat.  Res.,  C.P.R.,  Calgary,  Alta. 

References:  A.  S.  Dawson,  P.  J.  Jennings,  H.  J.  McEwen,  S.  G.  Porter,  R.  S.  Stock- 
ton, B.   L.  Thome,  R.  S.  Trowsdale. 

FOR  TRANSFER   FROM   GLASS   OF  JUNIOR    TO   HIGHER   GRADE 

CHAPLEAU-   JOSEPB    PAUL,  of  s>    Joseph  d'Alma,   Lake  St.  John,   Que 

Born  at  Montreal,  Que,  Feb.  27th,  1N96;  Edue,  B.Si  „  C.l  ,  Ecoli  Polytech  .  Laval 
Univ..  1920;  1917-19  (summers),  dftsman.  and  instr'man,,  on  topog'l  I  \  lebec 

sin, inis  Commission;  1920  21,  asst.  tores,  engr.  on  constrn.  "t  Shipshait  rivet  hydro- 
electric development,  lor  Price  Bros.;  1921  (June-Nov.).  first  asst.  engr.  in  charge 
on  party  investigating  water  power  resources  on  northern  tributaries  ol  St  Lawrence 
river;  1921-22,  water  power  investigation  and  inspection  of  dams,  with  the  Hydraulic 
Service:  At  present  res.  engr.,  Alma  and  Jonquiere  Railway  Company  Industrial 
railroad  for  the  development  of  the  Saguenay  power.  Grand     '  I    ike  St,  John. 

References:  O.  O.  Lefebvre,  < '.  V  Shanly,  I  \  Dubreuil,  H  Cimon,  A.  B, 
Normandin,  L.  T.  G.  Boisseau 

DAVIES— VERNON  Id  ssi.i  i  ,  ol  Montreal,  Que,     Born  at  Sheffield,  !  i 
Feb     27th,    lsiHi;    Kdue  .     M.Sc,    US,-..    McGill    Univ.,    1920      M.C.E.,     Inn    ol 
Man.    1923;    D.I   S.;    L913    (summer)     rodman,    1914,    (summ 

of  the  Woods  watershed  survey;  1915   s met  .observe]   tri  ional 

bound. u  y;  1916-19,  oversea     Can    \lach    I Coi        I  junior 

asst.,  paper  mill  constrn.,  St    Maurici    Lumber  Co  epl    1922  to 

demonstrator,  dept    ol   geodes]    and  surveying,   McGill    Oi  El 

ed  dui in;'   this  period  on  p 
ol    \l  Sc 

Reference      I      P    Fethei   tonhi i,   H     \l     MacH         I      I      ivn,    .1   I     Rannie, 

\    H,    White,    1     M     Montagui 


FOR  TRANSFER  FROM  CI  \ss  OF  si  l  l»l  M    io  UK. Ml  R  GR  MM 

,,,(    \i;  i  i  i;i   i      HELIER,  ST.GEORGE SQUARES.ol  I'oungstowi 

r         it     England,  Jub    Itb,  1898;  I  c,  Dalhousie  1 

in,':    i       • '  uct'l    Qftsman     design  i 

\  -     [9ii  ,      Lieut.  C.G.A.,  C.FJ     md   R  I 

d  res.  engr.,  Ni  H 

w ith    i  pany,  Yoi 

',    P.Copp,  W     v    Hcndrj ,  R.  W.  McO  '• 

;  i     \\     i      D 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  Cup  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
Is  invited.  Information  concerning  the  charge  for  any  specific  service  wll' 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library, 
29  West  Thirty-ninth  Street.  New  York,  N.Y. 


ACCIDENTS 
Metai  Minks.  Metal  Mine  Accidents  in  the  United  States  during  the  Calendar 
Year  1921,  William  W.  Adams.  U.S.  Bur.  of  Mines  —  Tech.  Paper,  no.  331, 
1923,  96  pp.,  42  tables.  Classification  by  injuries;  accident  statistics  by  states; 
causes  and  distribution  of  accidents;  statistics  by  croups  of  mines;  accidents  class- 
ified by  mining  methods;  fatalities  due  to  explosives;  accidents  at  metallurgical 
plants;   publications  on   accident   statistics. 

AIR  COMPRESSORS 

El  i  '  TKKAi.t.Y  DniVEN.  Klectricallv-driven  Air  Compressors.  Engineer,  vol.  135, 
DO.  .3515,  May  11.  1923.  p.  508,  1  fig.  on  p.  500.  Compressed-air  plant  con- 
sisting of  four  compressors,  having  capacity  of  2500  cu.  ft.  per  min.,  at  pressure 
of  75  11)  per  sq.  in.;  installed  at  a  Durham  coal  mine,  constructed  by  Ingersoll- 
I! I    Co. 

Multi-Stage  CALCULATION.  The  Calculation  of  Multi-Stage  Compressors  (Bcreeh- 
nung  mehrstufiEer  Kompressorcn),  M.  Seiliger.  Zeit.  des  Yereines  deutscher 
Ineenicure,  Vol  67,  no  19,  May  12,  1923.  pp  160-461,  2  figs.  Graphic  method 
for  precalculation  without  use  of  entropy  chart;  introduction  of  logarithmic 
co-ordinates  makes  it   possible  to  plot  variation  of  state  with  straight  lines. 

AIR  CONDITIONING 

Him  ioghapiiv  Public  Health  Eiigineeni  g  Abstracts.  U.S.  Pub.  Health  .Service, 
No    K-301,  Mar.  21.  1923,  7  pp,      Abstracts  on  air  conditioning. 

Sii.k  MILLS  Humidity  in  Silk  Mills,  A.  W,  Thompson,  Textile  Woild.  vol.  03,  nos. 
M  and    19.  Apr    7  anil   May    12.    1923,  pp.    115-117.  and  55  and  57      Describes 

processes  thai  are  necessary  as  a  background  for  proper  consideration  of  atmos- 
pheric conditions,  and  part  they  play  in  the  industry.  Silk  responds  quickly 
to  changes  in  humidity;  importance  of  regain  factor  in  commercial  transactions; 
importance  of  using  sling  psychrometer. 

AIRCRAFT 
French  Industrt  Glimpses  of  the  French  Aircraft  Industry  Aviation,  vol.  14, 
do  25,  June  18,  1923.  pp  664:665,  1  fig  Report  issued  by  Aeronautical 
Chamber  of  Commerce  of  America  Notes  on  capital  invested,  government 
aid;  tome  wasteful  methods;  principal  engines  used 
bilizers  On  the  Application  of  the  Gyroscope  to  the  Solution  of  the  "Vertical" 
Problem  of  \ircraft,  James  (;  Graj  Roy  Soc  Edinburgh  Proc,  vol. 
42,  part  3,  session  1921-22.  pp  25,-317.  38  figs  Describes  invention*  relating 
to  apparatus  for  Ending,  maintaining,  and  thus  defining  true  vertical  and 
horizontal  on  airplanes  and  airships;  principles  of  Cray  Btabilizers;  Gray 
vertical  indicator;  adjustment  ol  stabilizer.-;  sensitiveness  of  ball  erectors; 
desirability  of  using  powerful  gyroscopes. 

AIRPLANE  ENGINES 
Aib-Cooled.     The   220    lip     Lawrence   .H    Air-Cooled     Uro    Engine       Plight,    vol 
15.  no   it,  Apr  5.  1923.  pp   183-184,  i  figs      Particulars  ol  Lawrence  9-cylindei 
radial  air-cooled  engine,  which  was  fitted  to  Curtiss  T li l  seaplane 
Hioh-Altiti  mi       Adaptation  of    Veronautical  Engines  to  High    Altitude  Flying,  K 
Kutabach.     Nat      Vdvisorj    (  ommittee   foi     Veronautii         Tech     Notes    no 
142    Maj    1923,  30  pp.,    13  figs    on  supp    plates      Limits  of  engine  output; 
higb-altitudi  engines;  influence  of  air  densit}  on  proportion   ol  mixturi    methods 
of  varying  proportions  of  mixture:  automatic  prevention  ol  fuel  wa  ti     di 
ami  application  ol  aii  pressure  regulators  to  high  altitude  flying      Translated 
from    Technische    Bi  i  u  :.    no     t 

Radiators      Experiments  with  a   Built  In  oi    I  Radiator,  C   Wieeelsberger. 

Nat     Advisor]    Committee    for    Veronauti  !•  ao     mi 

1923,  l .'  pp  ,   I  fig        Experiment*   carried  o'lt  to  determine  whether  radio 
ing  similar  cooling  proportici  offei  li      ri  n  incorporated  ii   ! 

■■  hi  n  hitherto  customary   an  edT  with  radiatoi 

in  fn-    air  current   more  or   I.   s  independent   ol 
■  ■  .  \  ol    3,  p 


3/7 


AIRPLANE  PROPELLERS 
Efficiency  Curve  The  General  Efficiency  Curve  for  Air  Propellers,  Walter  S. 
Diehl.  Nat.  Advisory  Committee  for  Aeronautics  —  Report  no.  168.  1923. 
11  pp.,  4  figs.  Study  of  propeller  efficiency  based  on  given  formula  which  it  is 
shown,  may  be  used  to  obtain  general  efficiency  curve  in  addition  to  well- 
known  maximum  efficiency  curve. 

AIRPLANES 

Ailerons.  Notes  on  the  Design  of  Ailerons,  W.  S.  Diehl.  Nat.  Advisory  Com- 
mittee for  Aeronautics  —  Tech.  Notes,  no.  144,  June  1923.  10  pp.."  3  figs. 
Notes  compiled  from  various  sources  in  order  to  supply  data  and  instructions 
for  obtaining  satisfactory  results  based  on  given  requirements. 

Damping,  Measurement  in  Flight  The  Measurement  of  the  Damping  in  Roll 
on  a  JN4h  in  Flight,  F.  H.  Norton.  Nat.  Advisory  Committee  for  Aeronautics 
—  Report,  no.  107,  1923,  6  pp.,  6  figs.  Investigation  carried  out  for  measuring 
value  of  Lp  in  flight;  results  show  that  damping  found  in  wind  tunnel  by 
method  of  small  oscillations  is  in  general  40  per  cent  higher  than  damping  in 
flight;  also  that  at  50  m.p.h.  lateral  maneuverability  is  low. 

Longitudinal  Control.  Notes  on  the  Determination  of  Longitudinal  Control 
Forces  of  Airplanes  During  Horizontal  Flight.  Aerial  Age.  vol.  16,  no.  6,  June 
1923,  pp.  267-268.  Principal  factors  governing  longitudinal  control  are  (1) 
location  of  center  of  gravity,  (2)  hinge  moment  due  to  weight  of  elevators,  and 
(3)   slipstream   effect   on   tailplane. 

Wings.  Calculations  for  a  Single-Strut.  Biplane  with  Reference  to  the  Tensions 
in  the  Wing  Bracing,  O.  Blumenthal.  Nat.  Advisory  Committee  for  Aeronau- 
tics—Tech. Notes,  no.  143,  June  1923,  28  pp.,  6  figs.  Example  is  worked 
out  for  heavily  staggered  biplane  with  single  rigid  outer  strut;  it  is  shown  that 
moderate  initial  tension  of  cable  up  to  about  15  per  cent  of  total  weight,  exerts 
no  harmful  influence  on  strength  of  SSW  airplane  and  is  even  advantageous 
for  lower  rear  spar.     Translated  from  Technische  Berichte,  vol.  3.  no.  5. 

Determination  of  the  Static  Test  Index  of  Transport  Planes  Deducted 
From  the  Dynamic  Action  of  an  Aerial  Shape  (Note  sur  la  determination  de 
l'indice  d'essai  statique  des  avions  de  transport  dexluit  de  Taction  dynamique 
d'une  houle  aertenne),  Louis  Breguet  and  Rene  Devillers.  Aerophile,  vol.  31, 
nos.  7-8,  Apr.  1-15,  1923,  pp.  102-106.  Determination  of  ratio  to  be  adopted 
between  rupture  charge  of  airplane  wings  and  that  to  which  they  are  usually 
subjected  in  flight;  formulas  and  calculations. 

AIRSHIPS 
Hn.i.  Stresses,  Balancing.     Aircraft  as  an  Engineering  Problem.  Ralph  H   Upson. 

Mich.  Teehnic,  vol.  36,  no.  3,  Mar.  1923,  pp    5-7.  3  figs.     Discusses  balance 

of  all  forces  acting  on   hull. 
Inerti\.      The  Inertia  Coefficients  of  an  Airship  in  a  l'rictionless  Fluid,  U.  Bateman. 

Nat.    Advisory  Committee  for  Aeronautics-     Report,   no.    161.    1923,    16  pp., 

3  figs.     Investigation  of  apparent  inertia  of  airship  hull,  and  case  of  rotation 

of   airship   hull. 

ALLOY  STEELS 
Developments.     The    Large    Place    Taken    by    Alloy    Steels,    .1     Kent    Smith.      Iron 
Age,    vol.    111.    no.    23,   June    7.    1923,   pp.    1621-1623.      Recent    developments 
in    connection    with    vanadium,    chrome,    tungsten    and    molybdenum;    iron- 
foundry  progress  with   alloys. 

ALL*  )YS 

Alumim  m      Sei    Aluminum  Alloys. 

Brass.     See    Brass 

Extra-Light.  Magnesium  and  Extra-Light  Vlloys  1.  magnesium  et  les  ailiagea 
ultra-legersi.  A  Portevin,  Societe  des  Ingenieurs  (nils  de  I  ranee  —  Proces 
Verbal,  nos  8-9,  \pr  20,  1923,  pp  319-323  Properties  of  extra  light  alloys, 
including    magnesium,    advantages,    and    utilization 

Liquation  in.  Liquation  Phenomena  in  Metal  Alloys,  0  Bauer  and  11  Irndt. 
Brass  World,  vol  19.  nos  4  and  5,  \pr  and  Mm  1923,  pp  103  107  and  160-162, 
17  figs.  Influence  of  velocity  of  cooling  upon  liquation  of  metals  that  form 
mixed  crystals  during  cooling;  explains  "reversible"  block  liquation  Trans- 
lated from  Stahl  ii    Eisen,  no   35,  1922,  p,  1346 

Manufacture    vxn  tsi       Recent   Progress  in  the   Manufacture  and  I  se  of    Uloys 
(ReVents  progn's  dans  la  fabrication  et  I'utilisation  des  alliages),  I  con  Guillet. 
Journal  de  Physique  et  le  Radium,  vol    i,  no   3,  Mai    1923   pp  89-114,  18 
Discusses  iron  alloys,  copper  alloys,  light  alloys,  including  alloys  of  aluminum 
and  magnesium,  and  sou the,-  alloys. 

Tin-.\ xriMciM  l  i  in  Observations  on  ihc  Tin-Antimonj  Lead  Uloys,  R  w 
Irwin  ('hem.  Mit  and  Mill  Soc  ol  s  Vfrica  Jl.,  \ ol  23,  no  9  Mat 
1923,  pp.  171-174.  12  figs  on  supp  plate  Results  of  investigations  which 
1 1  .•  i  \  e   been   can  ied   out    on   alio]  - 

\i  1  MINIM  \f  LO"5  8 
Alpax.     Alpax,  a  New    Aluminum    Vlloj    (1  o  i d'aluminum 

L4on  Guillet      Genie  Civil,  vol    82,  nos    18  and  19,  May  5  and  12    1923    pp. 

413-419  and    mi   hi,  33  figs       \n  aluminum  Bilicon    -: 

cent  silicon,  produced  bj   Bpecial  treatment 

microstructuri     chemical   properties;   properties   ol    rolled    am 

machining;  testa  made;  industrial  applications 
\ii\iimm  Bronzi       Uuminum  Broi  I  I,  W.  M.  Cora 

Can.  Foundryman,  vol.  14,  m     5,  May  19  I 

parts  ol  copper  and  80  to  10  parts  aluminum    its  adaptabilitj  .  mm  bin  il 

mat 

\M    MINI    M 

I'm ioi       Pi  uminum  Industry  ie  He 

I'alui  '    '  lui  i  ■■■ 

\  i  rbal    noi  so    \;i,     to    i 

lui  i  ion  oi   aluminum    bs    electi  ol 
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IMMON1  \ 
Puiufi  on,  and  Certain  Constant!  of  Ammonia    I     I 

Mi  Kelvy  and  C.  8.  1  U.S.  Bui  i  .,1    is. 

■  nil 

immercial  1  i 
1  ai  (i  i  per  cenl  ol  d  ammonia 

were  prepared  by  Sve  different   method     id 

therrnodj  n  imical   propel  tii  mxnoi  ind  to  coi 

than  0  dli      than  0.001  per  cent  of  othei 

■  ■   i  i       S] \  "in ii  . 

C.  M<  Kelvj    and  Q     I     O'Connor      I    8    Bur.  of 
-I    in.  no    187,  Mar    17.  1923,  pp    707  i 
Measui  we  made  in  temperature  interval  -    50  to  -f  50  deg,  cent,  by 

1 1  results  are  expressed  bj  mean    of  empirical  eoi n  which 

fori-  appended  tables  in  metric  and  English  units      Bibliography 

\i;t  i 
Two-II  i  l      culationol  rwo  Singed  Kicbi  i  (I    dculationdi  I'arc  a  deux  rotules) 

LeonLegens     Genie  Civil,  vol.  82,  no  18,  May  5, 1923,  pp   121   123,7fige     Cal- 
culat  ioi        ised  on  theoi  s   oi  elast  ii  itj .  as  Btat  ii  -  'I"  not 

Studj   ol  an  Arrli  with  Two  Hinges  With  Anj   Center  1  ine  (Etude  de 
deux  articulations,  &   fibre  moyenne  quelconque),  A     RogofF.     Genie 
Civil,  vol    S2.  mi    17.  Apr.  28,  1923,  pp.  391-308.     Methods  of  i 

\i  TOMOBILE  MANUFACTURING  PLANTS 
Locomobii  f.  Co.,  Bridgeport,  Conn.     Improved   Methods  in    Locomobile  Shop, 
I     S    Love.     Iron  Age,  vol.  Ill,  no   25,  June  21,  1923,  pp.  1763-1769,  19  figs. 
Economical  arrangement  oi  machines  saves  floor  space  and  increases  production; 
thread  milling  reduces  costs;  unusual  turret-lathe  fixtures. 

\l  TOMOBILES 

Repair  SERVICE.  Discussion  of  Papers  at  the  Chicago  Service  Meeting.  Soc. 
Automotive  Engrs.  — Jl.,  vol.  12,  no.  6,  June  1923,  pp.  535-538.  Discussion 
of  follow  ing  papers:  Service  and  Its  Relation  to  the  Industry.  Otis  C.  Funder- 
burk:  Maintenance  Effects  of  Automotive  Electrical-Equipment  Standard- 
ization, A.   II     Packer;   Development  of  a  Modern  Service-System 

S.  P.  A.  The  .hi  Up  S.P.A.  Auto-Motor  Jl.,  vol.  28,  no.  18,  May  3,  1923,  pp.  365- 
36S,  10  figs.  Details  of  high-class  Italian  production;  four-wheel  braking;  mono- 
bloc   cylinders, 

AVIATION 

Night  Flying.  Developing  Equipment  for  Night  Flying.  Aviation,  vol.  14,  no. 
22,  Maj  28,  1923,  pp.  578-581,  3  figs.  How  landing  lights  and  high  intensity 
searchlights    are    solving    problem. 

Trw-im  ■  wo  Commercial  Ocean  Transit  by  Air  plane,  E.  R.  Armstrong.  Avi- 
ation,  vol  14.  no  23,  June  I.  1923,  pp.  602-606,  6  figs.  Proposed  service 
between  New  York  and  London,  with  capital  cost  estimates  and  operating  ex- 
pense. 


B 


B  GLANCING 

Rotative.  New  Principles  in  Rotative  Balance.  Soc.  Automotive  Engrs.  —  Jl., 
vol.  12.  no.  Ii.  June  1923.  pp.  .5112-561.  1  lig.  Discussion  of  paper  by  Amos  F. 
Mover  and  author's  reply. 

Turbo    .'i  i «    Rotors      Balancing   of   Rotors   for   Turbo-Alternators    (Equi- 

librage  des  rotors  de  turbo-alternateurs\  J.  Bellisson.  Revue  Generate  de 
I'Electricite,  vol.  13,  no.  17,  Apr.  28,  1923,  pp.  693-762,  23  figs.  Dynamic 
balancing;  examples  of  calculations  from  given  data  for  given  requirements. 

BALANCING  MACHINES 
Develop*!]  nts  Recent  Developments  in  Balancing  Machines.  Carl  R.  Soderberg. 
Mech  l.i  g.,  vol.  45.  no.  6,  June  1923,  pp.  353-355  and  383,  6  figs.  Describes 
effort,  to  Solve  problem  of  balancing  of  small  high-speed  motors  for  domestic 
use;  development  of  balancing  machine  that  eliminates  difficulties  and  makes 
it   possible   to   manufacture   quietly   running   motors.      (Abridged  i. 

BEAMS 
Continuous      Moments  in  Continuous  Beams  for  varying  Ratios  of  Live  Load  to 

Dead   Load,  Charles   S    Gray.     Concrete  and   Constr    Eng.,  vol.    18,   no    5, 

May    1923,  pp.   306-313,  8  figs.      Presents  figures  giving  maximum  moments 

in  several  spans  for  varying  ratios  of  live  to  dead  load. 
Rbinfoi     bb-Ci     ' a--!  ti       A    Particular   Case   of    Unequal    Flexure   in    Reinforced- 

Concrete  Beams  (Sopra  un  caso  partieolare  di  flessibne  deviata  nelle  travi  di 

cementaramento) ,  Luigi  Stabilini.     Giornale  del  Genio  Civile,  vol.  60,  Dec. 

31,    1922,   pp    79I-7(U.    t    figs.     Calculations. 

Reinforced    Concrete    Beam     Design    Simplified.    T.    D.    Mylrea.     Can 

Engr..  vol.  44,  no.  22,  May  29.   1923,  pp.  531-531.  G  figs      Time-saving  and 

generally    applicable    method    outlined    and    illustrated    by    typical    examples; 

primarily   a   design   method,   although   readily   adaptable  to  check  analysis; 

case  ol  unsymmetrical  T-beams  trated;  accuracy  depends  on  value  of  j. 

Unequal  Flexure  in  Reinforced-Concrete  Beams  (La  flessione  deviata  nelle 

tra  ito  armato),  Guglielmo  Sacerdoti.     Giornale  del  Genio  Civile. 

vol    60,   Di       31,    1922,  pp    770-790,  8  figs,  on  supp.  plate.     Discusses  theory 

and   makes   calculations 

BEARINGS 
Shaft,  Power   Losses  is      Power  Lost  in  Shaft  Bearings,  H.  M.  Bray  ton.      \m. 

Maeh  .  vol    58,  no.  24.  June  14.   1923.  pp    861-863,  2  figs.     Factors  affecting 

f.-iction  losses;  equation-  and  chart   for  determining  power  losses;  loose-  and 

tight-fitting  bearings  and  those  under  uniform  pressure. 

BE  UEUNGS,   ROLLER 
Heavy-Di  m       \,w   Heavy  Duty  Rollei   Bearing,  L.  Camrnen.     Iron  Ace,  vol.  111. 
no    24,  June  1  I.   1923,  pp    L708-1710,  S  figs      floating  axes  of  rolls  designed 
to  eavj    mold   in   centrifugal   casting   machine;   applicable   to  other 

machinery. 

BELTING 
Efficiency.     Industrial  Efficiency  ol  Belting  (Recherches  sur  je  rendement  Industrie! 
M    I  ahoussas       Revue  de  l'lndustrie  Mincralc,  no   57,  May  1. 
1023,  pp  233-252, 15  fig        Results  of  experimei  outat.  Consei 

des  An-  et  Metiers  with  belting  ol  various  types  foi  mini  fan  drive  and  facti 

Use;    1    ■  ■  . :  .,      'i  r   I:,  -i  1-   it  \    .    eoetliclelit     i  if    :n  Mm   o 

Lbathi  iim.      Reclaiming    Leather    Belts,    Iran!.    1      Gooding.     Indus. 

Engr  .  vol   81,  i,  June  1923,  pp     104-309  and  324,  16  figs      Methods  that 

mav  be  used  to  reduce  operating  anil  mainto  bj   reusing  discarded 

BLAST   i  i  i;\  \<  :ES 

Failure,  Investigation  of      Brick  Column  Lifts  Furi  I        G    M    1 1  "Id      [ron 

D   •■  ■    :  ■  I    72,  no    25,  June  21,   1923,  pp    181  I  1819  and   1827,  16  tigs. 

Eastern  Pennsylvania,  9tack  are  sheared  and  entire  top  rigging 

el.  i     ■■!  ice    ive  pre    ure  caused  by  a rphous  accumulation  between 

wearing   pi    I  discloses  important     data 


BOILER    I  EEDW  \'i  II; 
Soda  Manner  of   Avoiding  Difficulties  Caused  by  Soda  in  Boiler  Per 

eviter  lea  inconvenient*  dus  a  la  aoude  dans  feau  d1 
1 .    Pari       '  ••  nie  <  !h  il,  vol    v_',  no    17 
1923,  pp  392-394,  4  figs      Priming;  corrosion  of  boi  rasa  and  bronze 

mountings,  etc    and  destruction  of  srjj 

■  .;i  -.        Fuel  Sa  of  Boili  i  '■  '     I!    Knowies      1 

\v  o   25,  May  26,  1923,  pp   1288-1289      Notes  on 

tn. cut,  and  in  sting  plants    ' 
The  Contraflo  System   of   Evaporation  gr  . 

vol.  18,  no.  207,  June  1923.  pp    213-21  mber  of  mo 

plants  for  s,„(1M|  treatment  of  feedwater  for  big-duty  boilers. 

iILEB  OPERATION 

Am    Preheating      Preheating    \ir   Pot  Combust,  haaffage  de   I'air  de 

combustion),  M  Nouhet.  Revue  de  l'lndustrie  MineraJe,  no  58,  Mav  16, 
1923  Utilization  of  waste  heat  in  Sue  gases  by  applying 

'  o  preni  iters;  di   i  pes  oi  preheaters. 

I  o  n  mi  Improving  Boiler  Room  Practice,  Robert  June  Clan  Vge-Bec.,  vol. 
51,  no.  IS,  Apr   14,  1923   pp   167-^470,  9  figs  itkra 

of  smoke;  advantages  of  mechanical  stokers;  handling  of  stoi  i 

BOILI  RS 

Corrosion.  Corrosion  Problems  in  Modern  Plant  Equipment.  Power  House, 
vol.  16,  no.  9,  May  5,  1923,  pp.  26-29  Basic  principles  of  feedwater  troubles: 
causes  of  corrosion  from  chemical  standpoint  and  practical  application  of 
effective  prevention  in  boilers  and  economizers 

Electrically-Heated.     Electrically-Heated     Boilers     (Der     elektriaeh     beheizte 
Dampfkesseb.    Wintenneyer.    Elektrotechnischer    Anseiger,    vol.    40.    i 
71  and  72.  May  3  and  5,   1923,  pp.  496-498  and  504-607,  2  figs.     Resistance 
and  electrode  heating,  advantages  and  drawbacks;  economics  of  electric  heating. 

Larc.fst  in  WORLD.  A  Super  Boiler.  Albert  L.  Clark  Mich  Teehmc.  vol.  36.  no. 
4,  May  1923,  pp.  17-18  and  30,  2  figs.  Describes  world's  largest  boiler  in- 
stalled in  heating  plant  of  Detroit  Edison  Co.,  with  2982  hp.  and  heating 
surface  of  29,820  sq.  ft.;  stoker  is  Taylor  three-plunger  type,  with  14  retorts 
on  each  side  of  boiler. 

Locomotive.     .See  Locomotive  Boilers. 

Powek,  A.S.M.E.  Code  for.  Proposed  Code  for  Care  of  Power  Boilers.  Mech. 
Eng.,  vol.  45,  no  Ii,  June  1923,  pp.  368-383.  Preliminary  report  of  subcom- 
mittee of  A.S.M.E.  Boiler  Code  Committee  on  rule  for  care  of  steam  boilers 
and  other  pressure  vessels  in  service.  Second  revision  of  A.S.M.E.  boiler 
code.  1923. 

Super-pressure.  Design  Features  of  New  1200-lb.  Boilers.  Power  Plant  Eng., 
vol.  27,  no.  12,  June  15,  1923,  pp.  637-638.  1  fig  Inclined  header,  cross- 
drum-type  boiler;  forged  steel  drum  with  4-in.  walls:  two  superheaters  used: 
one  of  which  reheats  exhaust  from  high-pressure  turbine. 

Temperature    Control.     The    Control    of    Boilers,    John    B.    C.    Kershaw.      Com- 
bustion, vol.  8,  no.  4,  Apr.  1923.  pp.  226-231 .  3  figs.     Discusses  interdependence 
of  test  results  of  CO2  temperature  and  draft,  and  describes  some  of  the  Un 
indicating  and  recording  instruments  for  making  lattrr  type  of  measurements. 

M  iste-Heat.  Recent  Developments  in  Connection  with  Gas-Fired  Steam  Boilers 
and  the  Utilization  of  Waste  Heat  for  Steam-Raising  Purposes,  W.  Gregson. 
Gas  .11.,  vol.  162.  no.  3130.  May  9.  1923.  pp.  351-354  and  [discussion)  354-355. 
Deals  with  steam  production  from  caseous  fuels  and  from  waste  heat,  de- 
scribing gas-fired  and  waste-heat  boilers,   and   their  outstanding  features. 

V\  wer-Ttjbb.     See  Both     .   Water-Tube. 

BOILERS,   WATER-TUBE 

Construction  Defects.     Constructional  Defects  in  Water-Tube  Boilers,  R.  Srhir- 

mer.      Mech.   Eng.,  vol.  45.  no.  6,  June  1923.  pp.  365-366,  4  figs.      Discusses 

causes  of  troubles    with   water-tube   boilers,   in   particular,  ruptures  of  boiler 

walls.     Translated  from  Wfirme,  vol     16,  no    2.  Jan.  12,  1923.  pp.  15-1S,  4  figs. 

BRASS 

Melting  and  Pouring.  Xotes  on  Melting  and  Touring  Brass  and  Bronze.  F  I.. 
Wolf  and  Win  Romanoff.  Metal  Industry  'X.  Y.),  vol.  21,  no.  fi,  June  192 
pp.  238-2(0.  Essential  of  good  foundry  practice  as  carried  on  in  large  modern 
plant;  deals  with  pouring  temperatures;  comparison  of  melting  furnaces: 
mixes;  fluxes;  and  deoxidizers  Paper  read  before  Am.  Foundrymen's  Assn. 
BRICK 

Concrete,  Hollow.  Hollow  Concrete  Blocks  for  Economic  House  Construction 
(Blocchi  forati  cementizi  per  costruzione  di  case  economiche  popolarib  F. 
Corradini.  Ingegneria.  vol  2.  no.  4,  Apr.  1,  1923,  pp.  102-103.  S  figs  Applic- 
ation in  various  countries;  properties  of  blocks;  heat  transmission,  etc. 

CONCRETE  vs.  Clay.  Tests  Show  Differences  Between  Clav  and  Conciete  Brick 
Eng.  News-Rec  ,  vol.  90,  no.  22.  May  31,  1923.  pp.  959-961.  5  figs.  Concrete- 
brick  piers  prove  stronger  in  proportion  to  individual  brick  strength  than 
clay-brick  piers.      Results  of  laboratory   tests  at   Columbia   University. 

Sand-Lime.  Acme  of  Sand-Lime  Products.  Charles  A.  Breskin.  Rock  Products, 
vol.  26,  no.  9,  May  5,  1923,  pp  19-25.  25  tigs  Description  of  plant  of  Clayton 
Brick  <v  Tile  Co.,  Dubuque.  Iowa,  manufacturing  sand-lime  brick,  inset  and 
floor  tile,  profile  stonework,  culverts,  sewer  pipe,  etc.,  under  German  process, 
and  sonic  of  their  methods. 

BRIDGE   DESIGN" 

Development.  Development  in  Bridge  Design  Practice,  C.  R  Young.  Contract 
Rec.  &  Eng.  Rev.,  vol  37,  no  22,  May  30,  1923.  pp,  152-155  Influence  of 
improved  steels,  use  and  development  of  concrete,  effect  of  improved  equip- 
ment, more  careful  analysis,  new  types  and  details,  riveted  construction,  arch 
cantilever  in  concrete,  and  probable  span  limits. 
BRIDGE   ERECTION 

Com  RETS,  Ei  0NOM1CA1  OsE  OF  Economical  Use  of  Concrete  in  Bridge  Construc- 
tion, I  C  Holleran  Eng  &  Contracting  Building,  vol  59,  no.  4,  Apr.  25. 
1923,  pp.  923-927.  6  tigs  Stone-faced  concrete  slab  and  girder  and  reinforced- 
concrete  frame  with  stone  facing  bridges  of  Bronx  River  Parkway 

BRIDGE   PIERS 
Pneumatic  Construction  Process     Use  Pneumatic  Process  for  Twelve  Bridge 
Purs      Ry   Age.  mJ   74,  no  25,  May  26,  1923,  pp   1255-1258,  7  figs.     Rebuild- 
ing of  Union  Pacific  structure  over  Columbia  River,  Wash 
BRIDGE  STRENGTHENING 
Co,  1.  IONS.      Strengthening   the   Trisama    Bridge.      Engineer,   vol     135.   no. 

18,  June  1.  1923,  p  588,  3  tigs  Work  carried  out  on  line  over  Arlberg 
P —  between  Innsbruck  and  Swiss  frontier,  without  interference  to  traffic: 
existing  bowstring  girders  wen  strengthened  by  menus  of  addition  of  two 
inverted  girders  of  sane  type 

BRIDGES,  HIGHWAY 
Cantilever      Cantilever  Highway  Bridge  Vcross  the  Ohio  at  Ironton,  J    F  Jackson. 
1  ng    News-Rec  vol    90,  no    22,   Maj   31,   1923.  pp.  954-958,  7  tigs      Main 

Igl    is  725  f:    and  anchor  arms  350  tt,  each;  hydraulic  jacks 

'  erect  ion. 
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Fire  Prevention.  Highway  Bridge  Fire  Protection.  Nat.  Fire  Protection  Assn. — 
Quarterly,  vol.  16,  no.  3,  .Ian.  1923,  pp.  246-249,  1  fig.  Investigation  by 
co-operative  committee  of  fire  risk,  causes  of  fires,  relation  of  preservative 
treatment  to  fire  risk,  construction  and  maintenance  of  bridge,  provisions  for 
fire  fighting,  fire-retardant  paints  or  treatment. 

Standardized.  Standardized  Bridges  for  Highways,  C.  A.  Melick.  Eng.  &  Con- 
tracting (Buildings),  vol.  ">9,  no.  5,  May  1923,  pp.  11S3-1190.  Practice  of 
Mich.  State  Highway  Dept. 

BRIDGES,  LIFT 
Bascxie.  Construction  of  Double  Bascule  Bridge  at  Vlaardingen  (Eenige  mede- 
deelingen  over  de  construetie  en  den  bomv  van  een  2de  keersluis  en  den  onder- 
bouw  voor  een  dubbelc  rolbasculcbrig  to  Vlaardingen),  S.  Netto.  Ingenieur, 
vol.  38,  no.  13,  Mar.  31,  1923,  pp.  249-254,  8  figs.  Details  of  design  and 
construction;  calculations. 

BRIDGES,   RAILWAY 
Renewal.     The   Renewal   of  Bridges,  B.   P.   Fletcher      Int.   Ry.   Congress— Bui., 
vol.  5,  no.  5,  May  1923,  pp.  444-452,  15  figs.     Discusses  method  of  erection; 
repairs  to  masonry  viaducts,  and  to  tunnels. 

BROACHING  MACHINES 
Hydrat-licaixy  Operated.  Hydraulic  Operation  of  Ram  Feature  of  New  Broach- 
ing Machine.  Automotive  Industries,  vol.  48,  no.  24,  June  14,  1923,  pp 
1288-1289,  1  fig.  Variable-press-ire  pump  supplies  oil  pressure;  useful  life  of 
broaches  prolonged;  bioad  range  of  speeds  and  feeds  provided;  developed  by 
J.   N.   Lapointe  Co.,  New  London,  Conn. 

BUILDINGS 
Topographical  Work,  for.     New  Building  for  Topographical  Work   (Het  nieuwe 
gebouw  voor  de  Topographisrhe  Inrichting),  J.  H.  de  Man.     Ingenieur,  vol. 
38,  no.  Ifi,  Apr.  21,  1923,  pp.  303-314,  17  figs.      Plans  and  construction;  central 
heating  equipment;  electric  equipment. 


CAISSONS 
Reinforced-Concrete.  Pre-Cast  Concrete  Caissons  I'sed  in  Terminal  Construc- 
tion, W.  A  Scott.  Eng.  World,  vol.  22,  no.  5,  May  1923,  pp.  227-229,  7  lies. 
Some  details  of  work  in  connection  with  China  Basin  Terminal  which  is  being 
constructed  on  harbor  front  of  San  Francisco,  especially  seawall  structure 
containing  line  of  40  precast  reinforced-concrete  caissons. 

CANALS 
I.orKS.  Comparison  of  Rolling  and  Sliding  Cafes  for  Canal  Locks  (Comparaison 
entre  lis  portes  roulantes  ct  les  portrs  glissantes  pour  la  fermeture  des  grandes 
eclusee  maritimes,  A.  BijLs.  Genie  Civil,  vol.  82,  no.  18,  May  5,  1923,  pp. 
419-421.  0  figs  Describes  canal  gates  it  Yinuiden,  in  Amsterdam;  details 
of  okl  eatcs  and  preparative  gates  400  m.  lonT,  50  in.  wide  and  55  m.  of  water 
in  lock. 

CAR  LIGHTING 
ELECTRIC  Application  of  Automatic  Control  to  Electric  Tiain  Lighting  (Applica- 
tion du  Regulateur  automatique  a  l'eclairage  eaectrique  des  Trains  i.  V.  Sylvestre. 
Honille  Blanche,  vol  22.  nos.  7.V7ii.  Mar.-Apr.  1923,  pp.  66-69,6  figs.  Char- 
acteristics and  construct  inn  of  Brown-Boveri  equipment,  consisting  of  an  a.  c. 
slmnt  dynamo,  storage  battery  and  regulator,  applicable  t"  individual  cars 
or  to  trains. 

CARS,  FREIGHT 

Box.      New   Designs  of  Freight   Cars  for   the  Santa    Fe       Ry.    Age,   vol.   74.   no.   28, 
June  10.  1923,  pp.  1409-1413,  8  figs.      Construction  embodies  new  arrangement 
of  side  posts,  underfraiiie  bracing,  and  door  opener  and  closer. 
Ore.     High-Capacity  <  ire  Cars  for  the  Great   Northern      Ry.  Age,  vol.  74,  no.  28, 
i   16,  1923,  pp.  1437-1438,  3  figs,     Paying  load  is  81  per  cent  of  gross  weight; 
distinctive  features  ol  design. 
RErNFOHCED-CoNCBETE.      Reinforced-Con  Crete    Railway    Freight    Cars    (Die    Eisen- 
bahnguterwagen    aus    Eisenbeton),    Max    Gensbaur      Beton    u,    Eisen,    vol. 
21,  nos   .-,.  r  and  8,  Mar   .-..  \pr  5  and  2d,  1923,  pp  67-69,  91-93  and  1(17-110, 
17    figs.     Development    of    reinforced-concrete    ear    construction    in    Europe 
America;   proposes   to   determine   whether   train   of   reinforced-concrete 
requires    more    coal    than    train    of    wood-iron    ears;    formation   of   cracks; 
of  reinforced-concn  te  cars, 
Stef.i.      Reducing  the  Corrosion  in  Steel  Caia,  .1    J    Tatum.     Ry.  Age.  vol.  71.  no 
28,  June  10.   I92.'i.  pp    1127-1430,  7  figs     Steel  containing  small  percentage 
of  copper  adopted   to  prevent   rapid  deterioration 

CARS,  REFRIGER  Vl'oit 
Modi  Tests  on  a  Refrigerator  Car  Model,  1'    X    Rice      Rj    Mech    I. 

vol     97.   no     0.   June    1923.   pp.    351-3.".."),    11    figs       Experiments   indicate   that 
side-draft  bunker  srsti  m  is  superior  to  present  arrangement  ol  end  bunkers 

CAST   IRON 
Characteristics      Somi    I  naracteristiri   ol  tit  [ron,  Rob!    X    Richardson.     Eng. 
Production,  vol    6,  no    129,  June  1923.  pp   307-309      Expansion,  contraction, 
and  growth  of  cast   iron   in  producing  iron  castings. 
Hardness    \'.n   Strength      'lie    Relations   between    Tensile    Strength,    Hardness 
rid  Carbon  in  Cist  [ron  (Die  Beziehungen  Bwischen  Zugfestigkeit,  Harte  und 
bundemen    Kohlenstoff    beim    Gusseisen),     Emil    Schuz,     staid    u.    Eisen. 
13,  no    22.  May  31,   1923,  pp    720  I  Formula  foi   relation  of 

to  i  trength;  relation  to  struct  lire 
Melting,    British    Practici       Melting    Iron   in   a   British   Shop,   II     Cole    Estep 
Foundry,  vol   51,  no   12,  June  15,  1923,  pp  475-478,  7  figs      improved  met! 
adopted   by   North  of   England  rail-chair  foundry  have  increased  output    12 
per  cent  and  reduced  ■     ■    i-  simio  a  year;  charges  weighted  accurate^ 

CASTING 
O  nti  ifugal  '  "■-'  ing  of  Iron  Pisto  tin  A    Ra(  bbone      <  Ian 

Foundryman,  vol    14,  no   5,  Maj   1923  ind  16,  3£gi       Use  of  cores; 

carbon   precipitated   b     temper-carbon   on   annealii  Jed   metal  pi 

excellent  t',,r  pipe  nipples;  centrifugal  ■  :i  ting  "i  coppei    hell  ri 

'   ITALYBI8 
Applications      Industrial    Application!   ol  Catal  Industrielles 

de  I  :  en  'ioiiii.  ori  Mailhe      Ti  ol    1  ■"», 

■',  Maj   i.  [923,  pp   257-264      Catalysis  bj  metal     I  i 

and   'I"  ii    applii  itioi         B 

CEME!    I 
\i '   ■     ■       l  ■  [II  cemento  fuso       tngegneria,  vol   2,  no    I,   ipi    I 

pp    100-101 ,  1  fig      '  ,„ ,  . ,  nt  alumina    prod 
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CENTRAL  STATIONS 

Canada.  Central  Electric  Stations  in  Canada.  Dept.  Interior — Can.,  Water 
Resources  Paper  no.  33,  Nov.  1,  1922,  479  pp.,  22  figs.  Directory  of  central 
stations:  relation  of  central-station  industry  to  water  power;  water-power 
resources  of  Canada:  basis  of  computation;  utilization  of  developed  water 
power;  water  power  in  central-station  and  in  pulp  and  paper  industry;  past 
and  future  growth  in  utilization  of  water  power. 

Development.  Central  Station  Developments,  C.  W.  Stone.  Gen.  Elee.  Rev., 
vol.  26,  no.  6,  June  1923,  pp.  325-327.  General  trend  up  to  present  time  and 
future  possibilities;  author  thinks  public  utilities  in  futuie  may  serve  public 
by  radio  broadcasting  of  entertainments,  etc. 

Large,  Data  on.  Data  on  Some  Large  Centra]  Stations  Recently  Completed  and 
Under  Construction.  Power,  vol.  57,  no.  22,  May  29,  1923.  4-p.  supp.  sheet, 
and  (editorial  comment)  p.  863.  Tabulated  data  on  steam  and  electrical 
equipment  of  23  large  central  stations  and  14  industrial  power  plants,  including 
important  values.  Data  show  trend  toward  higher  steam  pressure,  employ- 
ment of  reheating,  feedwater  heating  by  means  of  stage  bleeding,  use  of  elec- 
trical auxiliaries,  and  pulverized  coal  firing. 

CENTRAL  STATIONS 
Switching  Equipment.  Switching  Equipment  for  Large  Power  Stations,  Chas. 
McL.  Moss.  Elec.  Jl.,  vol.  20,  no.  6,  June  1923,  pp.  228-230,  4  figs.  Method 
of  controlling  ever-increasing  concentration  of  power  in  large  central  stations 
by  safe,  flexible  and  economic  switching  equipment;  design  and  requirements 
of  circuit  breakers  segregated  phase  type  of  switching  equipment  and  its 
advantages. 

CHARTS 
Routine.     Routine  Chart,  Construction,  G.  Charter  Harrison.     Management  Eng., 
vol.  4,  no.  G,  June  1923,  pp.  389-394,  5  figs.     Describes  what,  materials  to  use 
and  what  procedure  to  follow;  advantages  of  using  standardized  methods. 

CIRCUIT  BREAKERS 
Oil.  Dimensions,  Construction  and  Determination  of  Oil-Break  Switches  (dimen- 
sionnement,  construction  et  determination  des  disjoncteurs  a  huile),  P.  Char- 
pentier.  Revue  Generale  de  l'Electricite,  vol.  13,  no.  18,  May  5.  1923.  pp. 
737-745,  8  figs.  Discusses  spark  gaps  in  air  and  oil;  dimensions  of  switches; 
work  of  rupture  and  its  calorific  and  mechanical  effects;  effect  of  velocity 
of  rupture. 

CITY   PLANNING 

Street  Systems.  The  Street  System  of  a  Modern  City,  F.  S,  Reason.  Military 
Engr.,  vol.  15.  no.  SO,  Mar-Apr.  1923,  pp.  105-111,  12  ligs.  Notes  on  high- 
way plan;  width  of  streets;  rapid-transit  streets  and  their  development;  traffic 
highways  and  their  development;  sidewalks  and  parkings  on  traffic  highways; 
block  divisions;  alleys;  intersection  plans;  etc. 

COAL 

Carbonization.  Coal  Carbonization  and  the  World's  Fuel.  Horace  C.  Porter. 
Indus.  &  Eng.  Chem.,  vol.  15,  no.  4.  Apr.  1923.  pp  335  338,  I  figs  Disi  i 
possibilities  of  coal  carbonization  as  solution  of  problem  of  slowly  diminishing 
natural  resources;  difficulties  involved,  principally  excessive  costs  of  process, 
due  to  high  expenditure  of  energy,  heavy  plant  expense,  and  insufficient  "form 
values"  of  its  products;  progress  of  industry  in  eliminating  these  difficulties, 
particularly  possibilities  of  low-temperature  carbonization  processes  in  increas- 
ing "form  value". 

Recovery   from   Ashes.     Recovery   of   Combustible    Material    From   Coal   Ashes 
Paper  Trade  Jl.,  vol.  76,  no    14,   Vpr   5,  1923,  pp.  69-72,  6  figs.     Description  of 
Elmore  hand  jig,  simple  device  to  determine  recovery  value  of  ash  pile,  and 
its  operation;  ash  is  first  screened  to  remove    lust   mid  Bner  particles,  I 
ones  are  crushed  to  pass  through   approximate^     1  !  ■  in     round   bole 

SPEI  IPICATIONS.      What  Constitutes  a   Good   Cud   Si  loeifiea  t  ion  ''    Itussel   G     Paddock. 

Power,  vol    57,  no.  21.  June  12.  1923,  pp.  929-930.     What  should  be  included 
in  specifications  and  how  it  should  be  prepared. 

ti  >\1,   HANDLING 
Automatic    Railway.     The    Aufomatu     Haiiwav.     Indus,    Management     [Lond.), 
vol   9.  no    in,  May  17,  192:;.  pp   307-309,  2  figs.     '■  lutomatic  gravity 

railway  and  concludes  that  it  is  not  applicable  for  large  and  run-of-mine  coal, 
but  is  useful  for  such  small  coal  as  is  generally  used  m  gas  wo 

COAL   INDUSTRY 
Problems.     Some  Problems  of  the  Coal  Industry,  George  B.   Harrington.     Boston 
s,,e.  Civ.  Engrs. — Jl.,  vol.  10,  no  6,  June  1923,  pp  229  238      Noti  a  on  pr 

situation  in  industry  and  immediate  problems 

('(>\I,   MINES 
Hi  '  i  si     I  Iism.s  w        The  Disposal  o|    I'd    Kedd.  John  ( '    Blake  and  D    <"    Gemmell. 
Iron  &  Coal  Trades  R^  ,  vol    I06.no   2881,  Maj   18    1923,  pp   739-740  9 
Discusses  methods  which  have  bet  n  adopted  foi  n  tipping  of  colliery 

refuse.     Paper  read   befon    Nat     \  ssn    Collier]    Mgrs 

COAX    MINING 
Coal  Cutting  by  Machineri      Coal  Cutters  at  Worl      v>  i    &    Vrt  of  Min.,  vol  33, 

no.  21,  May    12,  1923,  pp,  322  3;'.;.  6  figs.     Changing  plane  ol  cut    coal  dust 
i.,i  h  table  coal;  direel ion  of  cl<  at;  occurrenci 

COAl    STORAG1 
Win  i  i  i t  Si  em  i      Storing  the  Winter's  Coal  Supply,  S    E    Balcome      Mai 

vol    i.  no   6,  June  1923,  pp.  377-880,  6  figs      Methods  in  ,,  , 
A    Knight    Mfg.  Co. 

COKE   0V1  MS 

i:  i  ,.i  ■  ■  i  >  i  m  i       Com] l    Regenerativi     Bj   Product 

a   (  .,  ,l    l  radt  -   Ri  t        ol    106    no    2881,   Maj    18,   1923    pp    742-743    I 

■it-   ,,i  i  n  to  i  ol  ■  .ii'  car  i"    i"  ated  03   •    1  ■   oven    pi  ducer  or 

blast-furnace  ge     lependent   firing  medium,  orb;  such 

a  any  propo  f  10  ovens. 

CONCRE1  1 

ONE   ScREENINi  1 '■'        '       Ii'"      V,  '  '      ■ 

Duff  .A     \hi  in         1  11,  mm  (Building  \pr. 

1923,  pp.  947-953     I   !:  Resull  u   and 

ot.    made  from    and  singe      Papei  read  before  Nat    ('rushed 

Moll,       \s.sll. 

(1  (NCR!  1  1     1:1  IM  OR<  1  D 

trength    of 

loin: I  Co  ttkeit 

in  Eisenbeto        01       G  II       M 

1.  1.   di     1  et  of 

ih  and  witl  ounl  and 

resull 
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CONCRETING 

Cold-Wi  11 Concreting  Plant  Designed  for  Cold  leather  Work,  Richard  P. 

Wallis      Enj    News-Reo.,  vol    90,  do    28,  June  7.   1923,  pp    '.»<» i-'''<7.   l  figs. 
Special  layout  fur  group  of  buildings  In  Cleveland  erected  during  cold  weather 

df  past  winter;  principles  of  cold-weather  concretii 

CONDENSERS,  STEAM 

I  )i  \  i  i  in  mi  n  i  i\n  1'n  \  i  in  i  Steam  Condenser  Development  and  Practice,  Trunk 
(i.  Boyce  and  .1    w     Mackenzie      Power  Plant  Eng.,  vol    27,  no.  11,  June 

1.  1923,  pp.  58S-59I,   l  figs      (' luctivity  teste;  methods  of  cleaning  <•■ 

and  detecting  causes  of  corrosion 

Gikaiiat  Tube  \niiA\in  mi.vi  The  Effect  of  Condensed  Steam  on  the  Efficiency 
of  n  Condenser,  Mar.  Engr  i  Nav.  Architect,  vol  46,  no  548,  May  1923, 
pp.  171-172,  3  figs.  I  >escribes  Ginabaf  condenser  with  improved  tube  arrange- 
ment invented  by  engineer  in  French  Navy, 

COM)  Ills 
Pressure      Reinforced-Concrete     High-Pressure    Conduits     ICondotte    forzatc    in 
Cement  o  arnnito  ml   alia   pressione),  Nicola  Kelen       [ngegneria,  vol.  2,  no.  3, 

Mar    1,   1923,  pp    5H-00,  ;i  Cues.      Calculations  in  regard  to  conduits  for  hydro- 

electric  plant'.;  advantages  of  reinforced  concrete. 
CONVERTERS 

Characteristics  km'  Performance.  Characteristics  and  Performance  of  Conver- 
sion Apparatus  for"  Edison  Systems.  T.  V  Varton  and  C.  M.  Fulk.  Gen. 
Elec  Rev  .  vol  26,  no.  6,  June  1923,  pp  348-362,  19  ties.  Information  con- 
cerning characteristics  and  performance  of  converters  and  motor-generators, 
particularly  with  regard  to  starting,  synchronizing,  low-voltage  connections, 
d.c.  voltage  range,  3-wire  operation,  effect  of  a.c.  disturbances,  etc 

SYNCHRONOUS.  Notes  on  Synchronous  Converters.  Patrick  Eraser,  S.  African 
Inst,  Elec.  Engrs.— Trans.,  vol.  14,  part  3,  Mar  1923,  pp.  47-50.4  figs.  Practical 
experiences  met  with  in  operation  of  La  Cour  converter;  deals  with  starting, 
Bashing  over.  etc. 

CONVEYORS 

Bllk  Materials  Bulk  Materials  Handling,  and  the  Common  Labour  Shortage, 
Matthew  YV.  Potts.  Indus.  Management  (N.Y.),  vol.  6.5,  no.  6,  June  1923, 
pp.  338-315,  8  figs.     Describes  types  of  bucket  elevators  and  conveyors. 

P.vei  matic      Route  Your  Materials  Via  Air  Line,  F.  L.  Jorgensen.     Chem.  it  Met. 
Eng  .   vol.   28,   no.   21,    -May   28,   1923,  pp.  932-938,   15  figs.     Short  study  of 
art  of  pneumatic  conveying;  classification  of  various  systems  in  use;  examples 
of  successful  installations;  how  abrasives  are  handled. 
COST  ACCOUNTING 

Factory.  Underlying  Principles  of  Industrial  Cost  Accounting  (Grundziige  indus- 
trieller  Kostenli  lire).  A.  Walther.  Schweizerische  Bauzeitung,  vol.  81,  nos. 
15,  17  and  18,  Apr.  14,  28  and  May  5,  1923,  pp.  177-181,  201-205  and  222-224, 
12   figs.     Study   of   theory   of   cost  accounting.     Investigation  of  production 

costs 

CRANES 

Runways.  Good  Practice  in  the  Design  of  Crane  Runways,  Robins  Fleming.  Eng. 
News-Rev.,  vol.  90,  no.  21,  May  24,  1923.  pp.  918-920,  1  fig.  Condensed  dis- 
cussion of  impact  effect,  lateral  stiffening,  expansion,  rail  fastening  and  mis- 
cellaneous points. 

Slewing.  Standard  Steam  Slewing  Cranes  and  Their  Application  (Normale  Dampf- 
drehkrane  und  ihre  Verwendung),  Benedict.  Fordcrtechnik  u.  Frachtverkehr, 
vol.  16,  no.  10,  May  18,  1923.  pp.  109-113,  23  figs.  Design  and  construction 
of  Demag  cranes,  including  controlling  devices  for  all  operations;  adaptable 
to  variety  of  work. 

Traveling.     80-Ton  Traveling  Cranes  at  the  Bellinzona  Locomotive  Repair  Shops 
of  the  Swiss  Federal  Railways.     Int.  Ry.  Congress — Bui.,  vol.  5,  no.  5,  May 
1923,  pp.  497-498,  3  figs.     Describes  cranes  made  at  Oerlikon  Machine  Works. 
Translated  from  Schweizerische  Bauzeitung. 
CRANKSHAFTS 

Burnishing  Bearings.  Burnish  Machine  for  Crankshaft  Bearing.  John  E.  Collins. 
Machy  (NY),  vol.  29,  no.  10,  June  1923,  pp.  772-773,  2  figs.  Machine  that 
eliminates  old  hand  method  of  scraping  in  crankshaft  bearings  of  automobile 
engines,  whole  engine,  so  far  as  main  bearings  are  concerned,  is  limbered  up 
in  one  operation  on  this  machine. 

CUPOLAS 

Tap-Hole  Troubles.  Some  Notes  on  Cupola  Practice,  with  Special  Reference  to 
Tap-Holes.  Foundry  Trade  .11..  vol.  27,  no.  354,  May  31,  1923,  pp.  445-446, 
6  figs.  Discusses  methods  of  avoiding  trouble  with  tap  holes,  and  dealing 
with   leaks. 


DROP  1  ORGING 
CuT-On      Barb  History  of  thi  lanninj       Forging  k.  Heat  Treating, 

vol   9.  no   5.  Maj   1S23,  pp   219-221,  8  figs.     History  and  development;  acci- 
dental discovery  of  pass-by  cut-off  an  important  fat  Uji  in  drop-forging  ind 

DYNAMOME1 

Tiiavsmismon      Dynamometers  and  the  Measurement  of  Power,  J 

vol    37.  no    1696,  May   1.   1923.  pp    227-228,  2  figs       Notes  on  absorption  and 
transmission   dynamometers;    methods   of     using    dynamo   as   transn.. 

ih  nanometer 


D 


DAMS 

Gravel  Retaining.  Building  a  Gravel  Retaining  Dam  by  Dragline,  C.  H.  Eiffert. 
Eng.  News-Rec,  vol  90,  no.  21,  Maj  24,  1923,  pp.  926-927,  3  tigs.  Low- 
concrete  dam  on  porous  bottom  has  flexible  concrete-block  apron;  built  in 
halves  in  cofferdam  part  of  river  improvement  of  Miami  Conservancy  District. 

Masonry.  The  Cordeaux  and  Avon  It eservoirs  for  Sydney  Water  Supply.  Engineer, 
vol.  135,  no.  3518.  June  1,  1923,  pp.  570-573,  10  figs.,  partly  on  Bupp.  plate. 
Construction  details  of  two  large  masonry  dams  within  water-supply  catch- 
ment area  for  Sydney,  Australia;  reservoirs  formed  by  construction  of  dams 
will  increase  existing  storage  t < .  total  of  84,553  million  gal. 

MtnLTIPLE-ARCH       Vertical    or    Inclined     Multiple-Arched    Dams?    (Dighe    a    volte 
multiple  a  generatrici   vertical!  o  inclinate?),    Diofebo  Negrotti.     Industrie, 
vol.  37,   in.    2,  .Ian    31,    1923,  pp.  23-24,  1  fig.     Arched  dam  construction  for 
storage  reservoirs  with  counter-force;  cites  American  Practice. 
DIESEL   ENGINES 

Cooling  \\  \  1 1  n  inn  The  1'se  of  Cooling  Water  for  Diesel  Engines,  J,  G.  Griffin. 
Diesel  Engine  I  Isers  Assn.,  no  S52,  for  meeting  Apr  13,  1923.  15  pp.,  including 
discussion.  Notes  on  cooling-water  systems;  quantity  of  water  required; 
scale  troubles;  formation,  avoidance  and   removal  of  scale;  water  softening. 

Design   ino  Practici       Modern  Diesel  Engini    Practice,  J    II    Dyer      Roj 

.11  .   vol    37.  no    2,  June   1923.  pp.  280-286,  2  figs       Objects  and  modifications 
ni  design;  fuel;  limitations  and  advantagi 

DOCKS 
in    e .  i,  s  1 1  i  i      Great  Northern  Builds  New  Dock  at  Superior.  II    A   Gerst. 
R3     Vge,  vol   :i    no   26  June2    1923,  pp.  1311-1314,  6  figs      Timbersti 
replaced  I  j   oni    ol  concrete  and  Bteel  which  embodies    everal  innovations. 
mil  DGES 

Diesei  Engined  Dii  el  Engined  Dredgi  Digs  7. mm  rone  Per  Day.  Oil  Engine 
Power,  vol  I,  no  1,  Vpi  1923,  pp  1182-1183,  32  figs  Details  ol  Elizabeth 
Pfcil,  an  all-steel,  electricallj  operated,  laddei  typi  dredge  for  recovery  of 
sand  and  gravel,  pul   into  service  bj    Iron  Citj  Pittsburgh     Pa 

\\  orthington  300  hp    I    ylindei    2-cyi  ti     olid  inject  ion   I  >ii  bi  I  •  ngini 
cipal 


E 


rOMIZERfi 
Carp  and  Operation.    Care  and  Operation  •'    M    GuUbc 

Power  Plant  Eng.,  vol  27,  no.  11,  June  1..1923.  pp  fig".    Notes  on 

interior  corrosion;  steel  tulie  economizers;  prevention  of  corrosion;  operating 
points. 

EDUCATION,  ENGINEERING 
Co-operative.     Developments  in  Co-operative  Engineering  Courses,  R   L   Saekett. 

■  News-Pec,  vol  90,  no  24.  June  11,  1923.  pp.  1050-1051.  It-view  or 
various  alternate  industry  and  class-room  courses  given  in  different  Ameriaaa 
colleges 

Opportunity  in.  The  Opportunity  in  Engineering  Education.  William  h.  Bullock. 
Eng.  Education,  vol.  13,  no  9,  May  1923.  pp  566-570.  Point-  out  that 
principal  requirement  to-day  is  not  for  technical  design  but  rather  for  oppor- 
tunity to  get  designs  into  production;  and  engineering  education  must  deal 
not  only  with  engineering  design,  but  with  public  and  economic  life  which 
student  must  soon  inter 

EDUCATION,  INDUSTRIAL 

Promoting.  Promoting  Industrial  Education.  Harold  C.  Smith  Iron  Trade 
Rev.,  vol  72.  no  24  June  14,  1923.  pp  1740-1750  and  1760  Efforts  of  Nat. 
Assn.  of  Mfrs.  resulting  in  large  number  of  establishments  training  their  own 
workers;  practical  work  done  to  assist  members;  make  plan  to  fit  shop. 

ELECTRIC  DISTRIBUTION 

Developments.  Modern  Distribution  of  Electric  Energy  La  distribution  moderne 
de  l'energie  electriquc).  M  Mandar  Outillage,  vol  7.  no.  16.  Apr.  21.  1923, 
pp  386-389,  4  figs.  Discusses  overhead  transmission  lines  and  underground 
cables,  including  suspended  insulators 

ELECTRIC   FURNACES 

InONLESS  Induction.  Conversion  of  Electromagnetic  Energy  Into  Useful  Heat. 
E.  F.  Northrup  Forging  &  Heat  Treating,  vol.  9.  no  5.  May  1923.  p 
Describes  high-frequency  induction  furnace  invented  by  author  and  used, 
in  its  smaller  sizes  to  melt  precious  metals  and  their  alloys,  and  samples  of 
carbonless  iron  and  its  alloys;  in  its  larger  sizes,  silver  and  base  non-ferous 
metals  and  their  alloys  are  melted,  also  nickel  and  iron  alloys. 

Large  Melting.  Development  of  the  Large  Electric  Melting  Furnace.  Frank 
Hodson.  Am.  Inst.  Elec.  Engrs. — Jl..  vol.  42.  no  6,  June  1923.  pp.  600-604. 
4  figs.  Developments;  limitations  of  large  electrode  furnaces;  design  and 
construction  of  largest  electric  melting  furnace  ever  built:  advantages  of 
correct  heat  application;  influence  of  new  Soderberg  continuous  electrode  on 
furnace  design;  possibility  of  using  large  electric  furnaces  as  intermediate 
process  for  manufacture  of  cheap  steel. 

Types.  The  Use  of  Electric  Furnaces  in  Alloy  Foundries  and  for  Heat  Treatment 
(L'emploi  du  four  electriquc  en  fonderies  d'alliages  et  dans  lee  traitements 
thermiques).  Metallurgie.  vol.  55,  no.  20,  May  17.  1923.  pp.  717-718.  Applic- 
ation of  induction  and  arc  furnaces,  including  Morgan,  Ajax.  W  estinghouse, 
and  other  types. 

ELECTRIC  GENERATORS.  A  C. 

Design.  Alternating-current  Generators.  W.  J.  Foster.  Gen  Elec.  Rev.,  vol.  26, 
no.  6,  June  1923.  pp.  363-367,  S  figs.  Discusses  efficiency,  temperature, 
stability  and  insulation. 

ELECTRIC  LOCOMOTIVES 

Comparison  with  Steam  The  Case  for  the  Electric  Locomotive.  H.  R  Halloran. 
New  Zealand  .11  Sci.  and  Technology,  vol.  5.  no.  6,  Mar  1923.  pp.  336-346. 
Notes  on  relatii  e  merits  of  steam  and  electric  traction,  with  reference  to  recent 
publications  on  improvements  in  performance  of  electric  locomotives  in  com- 
parison with  steam  locomotives.  »,,-», 

VIRGINIAN  Railway.  Locomotives  for  the  Virginian  Electrification.  R.  L.  Meridian. 
Rv.  Age.  vol  71.  no.  28,  June  16,  1923.  pp  1451-1453,  S  figs.  W  ill  handle 
0000  tons  over  mountains  and  9000  tons  on  down  grade:  construction  detail*. 

ELECTRIC  METERS 
Lubrication.     A   Study   of   Meter  Lubrication.   F.   C    Holts      Elec.   Jl..  vol 

no.  6,  June  1923,  pp.  223-225,  3  figs.      Desirable  characteristics  which  oils  for 
electric  meters  should  possess,  and  characteristics  of  the  various  oils  which  may  J 
be   used 

ELECTRIC  MOTORS 

Control.  Control  for  Power  Station  Auvilian  Motors.  \  I.  Harvey.  Power  Plant 
Eng  .  vol.  27,  no.  11.  June  1.  1923.  pp  581-585,  7  tigs     Considerations  involved 

in  selection  of  control  for  power-plant  auxiliaries:  a.c.  vs.  d.c.;  voltage:  con- 
tactors: starting  equipment  for  squirrel-cage  for  wound-rotor  motors  and  for 
d.c.   motors:  boiler  draft   fans:  stoker  drive:  etc 

ELECTRIC  MOTORS,  A.C 
Induction.     Regulating  the  Speed  of  Induction  Motors    Reeents  proefedee  de  r.'giage 
de  la  vitesse  dans  les  moteurs  d'induction),  P.  Normier.     Industrie  Electnque, 
vol    32,    no    711.    May    1(1.    1923.   pp     169-174,    10   tigs       Control  by  rhc.  ■ 
dynamic  control;  use  of  a  rotary  converter  (Kraemer),  or  polyphase  collector 
(Scherbiusl.  _ 

Synchronous      Reaynchronizing   Characteristics   rif    Synchronous    Motors,    O     l 
Shirlej      Gen.   Idee    Ret  .  vol    26,  no    6,  Juni    1923.  pp    412-418,   10  tigs. 
Discusses   factors   tor  successful   operation,   torque  characteristics 
undei  operating  conditions;  sho*   results  of  interruption  in  power  supply. 
ELECTRIC    IK  ^NSMISSION    1  tNES 
Calculator      V   Transmission   Line  Calculator   Edith  Clarke.     Gen    Elei     I 

26,  no   6,  June  1923,  pp   380-390,  10  tigs  .  partlj  on  supp.  plates.     Des- 

by   author   and    its   use 

Ghoi  mum.  Nil  mi  General  Considerations  in  Grounding  the  Neutral  of  1  owe? 
Systems,   M     II     Dewej       Am    Inst     1  Jl.,  \ol     12,  no.  6,  June 

[92  eneral  considerations  of  neutral  grounding  of  over- 

li.-: , . :  oui  d  cable  systi  n  -   point:  out  different  possible  methods 

of  grounding  system  and  shows  l\  diagrams  flow  ol  short-circuit  current 
will  rs  use  of  grounding  resistors  of  different  ty] 

and  gives  figures  showing  effect  of  time  and  current  in  design  of  metallii 

that  on  overhead  and  underground  systems,  high-voltage  strains 
i      I.,    feared  than  high-current  strains. 
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220,000-Voi.t.  World's  Highest  Voltages  Transmission  Line,  Charles  W.  Ceiger. 
Nat.  Engr.,  vol.  27,  no.  6,  June  1923,  pp.  247-249,  3  figs.  Engineering  problems 
involved  in  construction  of  220,000  volt  transmission  line  of  Pit  River  power 
project;  description  of  system  and  equipment  details. 

Status  of  200,000-volt  Transmission,  G.  F.  Brown.  Gen.  Elec.  Rev., 
vol.  26,  no.  6,  June  1923,  pp.  419-423,  10  figs.  Describes  present  status,  giving 
list  of  installations  now  made  and  being  made,  discusses  apparatus,  use  of 
lightning  arresters  and  line  insulation,  and  gives  notes  on  corona,  line  charging 
and  regulation. 

ELECTRIC  WELDING 

Api.ications.  Electric  Welding,  Wm.  Mason,  Metal  Industry  (Loud.),  vol.  22, 
no.  20,  May  18,  1923,  pp.  497-499,  5  figs.  Describes  important  applications 
of  electric  welding,  and  foresees  considerable  development  in  application 
of  process  to  construction  and  maintenance  of  machinery. 

On-  Storage  Tanks.  Welding  Oil  Storage  Tanks.  Welding  Engr.,  vol.  8,  no.  5, 
May  1923,  pp.  25  and  28-39,  11  figs.  Bottoms  and  roofs  are  welded  for  con- 
tainers having  storage  capacity  of  80,000  bbl.  of  oil. 

Railway  Shops.  Electric  Welding  in  Railway  Shops,  W.  E.  Svmons.  Ry.  and  Loco- 
motive Eng.,  vol.  3fi,  no.  0,  June  1923,  pp.  169-175,  8  figs.  Its  application 
and  use  in  locomotive  construction  and  repair. 

ELECTRIC  WELDING,  ARC 

Boilers  and  Condensers.  Arc  Welding  in  the  Manufacture  of  Condensers  and 
Steam  Boilers  (Die  Lichtbogenschweissung  bei  der  Fabrikation  von  Behaltern 
und  Dampfkesseln),  Fr.  W.  Achenbach.  Warme,  vol.  46,  nos.  16  and  17, 
Apr.  20  and  27,  pp.  161-164  and  177-178.  20  figs.  As  result  of  successful  repairs, 
proposes  production  by  seam  method;  vaporization  of  condensers  and  small 
steam  boilers;  application  of  same  methods  to  large  steam  boilers,  locomotive 
boilers,    etc. 

ELECTRICITY  SUPPLY 

Hate  Curves.  Straight  Lines  as  Rate  Curves,  H.  E.  Eisenmenger.  Elec.  World, 
vol.  81,  no.  22,  June  2,  1923,  pp.  1263-1268;  5  figs.  New  method  of  making 
rate  studies  by  using  graphical  charts;  hj'pcrbolic  curves  reduced  to  straight 
lines  without  making  calculations;  greater  accuracy  and  convenience  secured. 

ELEVATORS 

Controllers.  Operation  of  Gearless  Traction  Elevator  Controller,  Win.  Zepernick. 
Power,  vol.  57,  no.  23,  June  5,  1923,  pp.  886-892,  7  figs.  Describes  controller 
for  slow-speed  elevator  motor  developed  and  used  by  Otis  Elevator  Co. 

Interlocks.  Electro-Mechanical  Interlocks,  C.  W.  Bassctt.  Safety  Eng.,  vol.  45, 
no.  4,  Apr.  1923,  pp.  122-125,  7  figs.  Outline  of  general  functions  and  advan- 
tages  of   electric-contact   and   electro-mechanical  devices. 

EMPLOYEES'  REPRESENTATION 
Bethlehem  Plan.  Five  Years  of  Employee  Representation  Under  "The  Bethlehem 
Plan,"  John  ('alder.  Iron  Age,  vol.  Ill,  no.  24,  June  14,  1923,  pp.  1689-1697. 
Beginnings  of  plan;  representation  basis;  unique  feature  of  Bethlehem  plan; 
industrial-relations  department;  how  plan  functions;  president's  participation; 
issues  raised   by  employees;   lessons  for  steel  industry. 

EMPLOYMENT  MANAGEMENT 
CENTRALIZED    Employment.     Experiences    with    Centralized    Employment,    Arthur 
Notman.     Min.   and    Metallurgy,   vol.   4,   no.    198,   June    1923,   pp.    300-302, 
First  step  in  centralized  employment,  and  present  labour  situation  at  Phelps 
Dodge  Corp.,  Bisbee,  Ariz. 

ENGINEERING 

ABSTRACT  Science  Applied  to.  The  Interdependence  of  Abstract  Science  and  Engin- 
eering. Richard  T.  Glazebrook.  Engineering,  vol.  115,  nos.  2993  and  2994, 
May  11  and  18,  1923,  pp.  599-002  and  633-636,  13  figs.  Deals  with  organization, 
methods  and  application  of  engineering  research,  and  refers  in  detail  to  appli- 
cations of  abstract  science  to  various  branches  of  engineering,  including  radio- 
telegraphy,  properties  of  materials,  lubrication,  aeronautics,  internal-combus- 
tion engine  and  steam  turbine.  Lecture  before  Instn.  Civil  Engis.  See  also 
Engineer,  vol.   135,  no.  3515,  May  11,   1923,  pp.  502-504. 

Hi  man,  Foundation  oe.  The  Foundation  of  Human  Engineering,  Walter  N.  Pola- 
kov.  Management  Eng.,  vol.  4,  no.  5,  May  1923,  pp.  345-348.  Discusses 
language  of  new  mathematical  logic;  points  out  that  mathematics  may  deal 
with  non-quantitative  problems;  definition  of  "human  engineering";  true, 
false,  and  meaningless  propositions;  mathematics  in  daily  life.     Bibliography. 

ENGINEERS 
License  Laws     Fifteen  Yean  of  the  Engineering  License  Law  in  Louisiana,  Donald 
Derickson.     La.  Eng.  Soc. — Proc,  vol.  9,  no.   1,  Feb    1923,  pp.   12-33.  7  figs 
Experience  resulting  from  nearly  15  years  under  state  law  to  regulate  practice 
of   civil  engineering   and   surveying. 

Why  One  Engineers'  Registration  Law  Was  Not  Enacted,  Arthur  Richards. 
Ens.  News-lice,  vol.  90,  no.  23,  June  7,  1923,  pp.  992-993.  Comments  on 
license  laws  in  genera,  and  on  proposed  law  in  Ohio  in  particular. 

EXECUTIVES 
SCIENTIFIC  Method  rOH.      The  Scientific  Method  for  Executives,  Wallace    Utwood 
Indus    Management  (Lond  ),  vol    9,  nos    9,  10  and  11,  May  3,  10  and  17.  1923. 
pp.  267-269,  301-303  and  337,    1   fig       May  3.  Analysis  of  scientific  principles 
governing   efficient    industrial   administration.     Applying  scientific   method. 

EXPLOSIVES 

The  Testing  of  "Safety"  Explosives,  E   Lemaire     Colliery  Guardian,  vol.  125, 

nos  325s  and  3251,  May  1  and  11.  1923,  pp  1070-1071 ,  and  1  143,  2  figs.  May  I 
External  stemming  and  safely  sheath.  May  11:  Ignition  of  firedamp  by  hot 
BMeS,  including  ignition  by  projected  particles  from  explosives  and  by 
Compression  of  air;  determination  of  safety  explosives.  Translated  from  Annates 
iles  Minis  de  Belgique. 

F 

FATIQ1  i 
Industrial.     Industrial  Fatigue,    Times  Trade  and  Eng.  Supp.,  vol    12,  no   254. 
May   19.   1923.  p.  226     Abstract   of  statement  submitted  by  secretary  of 
Indus.  Fatigue  Research  Board  to  Statistical  Soc.  on  recent  developments  in 
Board's  work  and  its  prospects 

FILTRATION  PLANTS 
■"in     Filter  and  Pumping  Plant  at  Dunnville,  Ont  .  E   II    Darling,  Can   Engr. 
vol.  n.  no  20.  May  16,  1923.  pp  489-498,  7  flu      Water  supply  from  Grand 
River;  plant  has  capacity  of  1,200,000  gal   per  day;  rapid  sand  fillers  in  three 
units,  centrifugal  pumps  driven  by  electric  motors  and  gasoline  engines 

FLOORS 
iLLOWASU    Loam     Standardising  Allowable  Floor  loads     Safety  ling,  v., I    146, 
no  6,  May  1923,  pp    147-161,  i  tables      Building  Code  Committee  of  Dept 
of  Comnu  i  first  report  on  recommend  minimum  requirements  fur  small 

dwelling    construct  ioni 
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IIoli  ow-Tii.e  and  Reinforced-Concketi:.  Loading  Test  of  a  Hollow  Tile  and 
Reinforced  Concrete  Floor  of  Arlington  Building,  Washington,  D.C.  U.S. 
Bur.  of  Standards  —  Technologic  Papers,  vol.  17,  no.  236,  Apr.  21.  1923,  pp. 
405-445,  30  figs.  Strain  measurements  were  taken  on  concrete  and  reinforcing 
steel  of  slabs  and  of  girders;  deflections  of  slab  were  also  measured;  effect  of  time 
under  load  was  very  pronounced  in  first  20  hours  and  comparatively  small 
later.     Bibliography. 

FIRE  PROTECTION" 

Sprinklers.  A  New  Calcium  Chloride  Sprinkler  System.  Nat.  Fire  Protection 
Assn.  —  Quarterly,  vol.  16,  no.  3,  Jan.  1923,  pp.  267-275,  1  fig.  Describes  sys- 
tem of  automatic  sprinklers  using  non-freezing  calcium-chloride  solution,  sup- 
plied by  four  50,000-gal.  gravity  tanks  in  towers  of  Montreal  cold-storage  ware- 
house. 

FLOW  OF  AIR 
MEASUREMENT.  Experiments  Develop  New  Constants  in  Air  Flow  Measuring  For- 
mulae Johnstone  Taylor.  Automotive  Industries,  vol.  48,  no.  21,  May  24, 
1923,  pp.  1126-1128,  3  figs.  Yenturi  and  orifice  methods  have  been  revised 
considerably  as  result  of  recent  studies;  latter  involves  use  of  somewhat  simpler 
apparatus,  consisting  of  tin  plate  with  circular  opening,  U-tube,  and  air  receiver. 

FLOW  OF  FLUIDS 

Pipes.  Orifice  Coefficients  —  Data  and  Results  of  Tests,  Jacob  M.  Spitzglass.  Mech. 
Eng.,  vol.  45,  no.  6,  June  1923.  pp.  342-346  and  (discussion)  346-348  and  399, 
7  figs.  Results  of  experimental  work  conducted  at  research  laboratory  of 
Republic  Flow  Meters  Co.,  Chicago,  on  use  of  orifice  plates  for  measuring  flow- 
in  pipes;  tests  were  conducted  on  seven  sizes  of  pipes,  from  2-in.  to  12-in.  stan- 
dard. Includes  number  of  tables  and  characteristic  curves  that  may  be 
employed  for  determining  flow  through  orifice  plates  in  given  size  of  pipe, 
(Abridged.) 

FLOW  OF  STEAM 

Pipes.  The  Flow  of  Steam  in  Pipes,  W.  Mason.  Chem.  Trade  .II.  and  Chem.  Engr.. 
vol.  72.  no.  18S0,  June  1,  1923,  p.  666.  Simplification  of  Enwin's  formula,  and 
table  showing  its  application;  examples  showing  use  of  logarithmic  chait. 

FORGING 
Non-Ferrois  Metals.  The  Die  Forging  of  Non-Ferrous  Metals  (Das  Pressen 
von  Nichteisen-Metallen),  A.  Peter.  Zeit  fiir  Metallkunde,  vol.  15.  nos.  1 
and  2,  Jan.  and  Feb.  1923,  pp.  1-6  and  41-47.  54  pp.  Development  of  hoi  forg- 
ing process;  useful  scope  of  pressed  pieces;  qualities  of  pressed  metals  and 
alloys;  directions  for  design  of  pressed  pieces;  tolerances;  types  of  swages; 
machines  and  methods  for  hot  forging;  economy  of  process 

FOUNDRIES 

Aluminum.  A  New  Aluminum  Foundry.  Seymour  Pile.  Metal  Industry  (Lond.), 
vol.  22,  no.  22,  June  1,  1923,  pp.  554-556,  3  figs.  Equipment  and  methods  of 
Birmingham  Aluminum  Casting  Co. 

British  Practice.  Foundry  Practice  in  Britain,  Percy  Longmuir.  Foundry,  vol. 
51,  no.  12.  June  15,  1923,  pp.  497-501,  2  figs  Metallurgical  features  of  ferrous 
and  non-ferrous  metals  are  discussed  and  typical  analyses  presented  to  show 
effect  of  melting  and  heat-treating  metal-  at  varying  temperatures.  Paper 
presented   before  Am.   Foundrymen's  Assn. 

Malleable-Iron.  Points  on  Malleable  Iron  Foundry  Practice.  Can.  Foundrymen, 
vol.  14,  no.  5,  May  1923,  pp.  28-30,  2  figs.  Two  articles;  Malleable  Iron  Cast 
in  Small  Quantities,  by  S.  J.  Felton;  Cheeking  Malleable  Foundry  Scrap,  by 
E.    D.    Halsey. 

Material  Handling  Equipment.  The.  Handling  of  Loads  in  Iron  Foundries  (lichen 
und  Befordern  von  Fasten  in  Eisengiessereien),  Carl  Rein  Giesserei-Zeitung, 
vol.  20,  no.  10,  Apr.  15,  1923,  pp.  167-176,  21  figs.  Discharge  and  storage  of  raw 
material;  furnace  charging;  lifting  and  conveying  of  loads  to  molding  anil  clean- 
ing  shops. 

FRAMEWORK 

Steel.  Steel  Joints  for  Tall  Buildings,  Allen  I.  Curtis.  Eng.  World,  vol  22.  no.  5. 
May  1923,  pp.  291-291.  8  figs  Discusses  advantages  of  structural  steel  in 
framing,  especially  for  high  structures,  giving  several  buildings  as  examples. 

FUEL  ECONOMY 
Power  Plants.     Fuel  Economy  and  Production  Expenses,  Allen  M    Perry.     Elec. 

World,  vol.  81,  no.  22.  June  2,  1923.  pp    1259-1262.      Dala  for   15  coal  burning 

plants  ranging   from    10,000   to    122.000   k\v. 
Railways.     Fuel  —A    Reducible    13    Pit   Cent    of    Expense,   .1     Kruttsehnitl.      Ry. 

Age,  vol.  71,  no.  25.  May  26,   1923.  pp.    1277  1290      Comprehensive  review 

of  present  fuel  situation  .'11111  future  outlook      1  Abstract  I      address  before  Int. 

Ry.  Fuel  Asm.      Sic  also  Ry    Rev  .  vol    72.  110.  21,  May  26.  1923,  pp    S77  ss  I 

FUELS 

Drying,  Drving  of  Moist  Fuels  Outside  of  tin  Furnace  Zuce  Kogan,  Power  Plant 
Eng  .  vol  27,  no  12,  June  15,  1923,  pp.  619-622.  7  figs.  Point,  out  that  atmos- 
pheric drying  will  be  found  economical   when   using  fuels  with   high   moisture 

tent 
(  '•  IBEOUS         Pile  <  lombUStion  of  Caseous  furls,  (  tPOrge  F     Moll  1 1  oil        Indus    and  Eng 

Chem..  vol    15,  no.  6,  June  1923,  pp   583-687,  6  lies      Present:  figures  showing 
how  injection  of  primary  air  in  gas  burners  is  modified  1  >>  \  ariat  ions  in  gas  rate, 
pressure,  and   specific  gravity,   resulting  in  different    types   of   flame 
Id  coveri  from  A  so  is     The  Separation  and  Recovers  ol  Fuel,  llwyne  Meade 

Engr.,  vol    39,  no.  565,  M:iy    1923.  pp    in:,  ins.  7  figg,     Economics  of  fuel 
separation;  construction  and  operation  of  Blacketl  washi  1  and  "tin  1  mai  him 

disadvantages  of   wet   separation;  separat bj    frictional   resistance. 

Set   tdeo  Coiil,   Cokei  OH  Fuels,    Pulverieed  I 

FURNACES,    \NNE\l  i\<; 
Recuperative,     Practice  on  Recuperative   Vnnealing  Furnaces,  Karl  G    ' 
Iron  Ag.-.  \ol    ill.  no    25,  June  21.  1923,  pp    1782-1783,  2  figs.     Pi 
designed  to  act  ae    imple  producer;  high  economj  claimed  compared  with  oil- 
find    apparatus. 

M  n\  \<  IES,  ill  \  1    1  RE  \  1  IM. 

Combustion  Combustion  as  it  Pertains  to  Industrial  Heat  treatment   Furnaces,  V.D, 
Frydendall       \m    Soc    Steel    treating        ["rani     vol     '•.  no    y    Maj    1923,  pp 
824-832,     Discusses  luminous   and   nori  luminous  flames  at   met    with   ii 
of  common  fuel  gases,  deals  with  various  types  ol  j   met  with 

and  used  in  industrial  heating,  and  pointi   out  ad  md  disadvantages 

of  various  types;  points  ol  primi  impoi  tanci  in  efficient  opi  ration  >"<l  handling 
of  fuels  iii  nesting  material 

1  1  1  1  1  nir  ,i  1 1   11 1  ■  \  1 1  i.      Heat  Treat    ro  Remove  Strains,  Pat  Dwyei      Ii 

Rev,,  vol  72,  no  24,  June  14, 1923,  pp   1743-1748, 6  figs      Large  turbine  fn 

'i<<<    other  castings  ol  1  imilar  1  harai  ti  1  an    hi  at  treated 

heated  oven  m  which  casting  ii  700  deg    I'alu 

Hbatino,  lloiniMM,  im'I'miiihm        Modern  Heating,  Hardenii nd  Vnni 

1  iu  obi  ..ii    DBhm       1  "'     Pi il    I    1  1923,  pp  Bl 

Motes  on  plate,  double-chamber,  and  tempering  fun 
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G  \i  vwi/.im; 
Hoi  Dip      Rffeota  ol  Hoi  Dip  Galvanising,  W     I!    Bean      Foundry,  vol   51, 

June  1, 1023,  pp  14"  155  18  figs  Malleable  abown  by  research  not  to  be  dete 
riorated  by  this  process  when  phosphorus  and  silicon  are  low;  bigh-phosphorus 
irons  will  be  embrittled  by  galvanising;  details  ol  experience. 

G  \s  PRODI  CI  Rfl 
DnvBLOPincNTS      Recent    Developments   in   Gas   Producers,   T     Etoland    Wollaston 
and  \    I    Booth      Chem  and  Industry,  vol   12,  no   19,  May  11, 1023,  pp  200T- 
203T,  !  fitr      Describe!  di •»  plan)  running  stureof  which 

is  freedom  of  gas  from  dual 

GEAR  CUTTING 

BoBBnra  M  u  bin]  I     Simplicity  of  Indexing  Mechanism  Features  New  Gear  Hobl  i  i 
Automotive  Industries,  vol  48,  no  21,  May  24, 1923,  pp  1124-1125, 1  fig.     Pro- 
duct of  Cincinnati  <  ;<-:i r  Cutting  Machine  Co   permits  continuous  production 
of  Bingle  design  with  great  accuracy;  cutler  head  fixed;  allows  cutting  of  4 
diametral  pitch   teeth 

Ma  chinks  Spiral  Revel  Gear  rutting  Machine  Machy  (Lond.),  vol.  22,  no.  654, 
May  10,  1923,  pp.  183-181,  ,'i  figs.  Describes  tooth-cutting  machine  invented 
by  N.  G.  Gwynne 

Worm  (Inn  Cutting  Worm-Gears,  Franklin  I>  Jones.  Machy.  (NY),  vol.  29, 
no.  10,  June  1923,  pp.  784-789,  0  figs  Use  of  ordinary  hob  and  radial  in-feed; 
By-cutter  method;  use  of  tapering  hobs, 

GEARS 

Bevel.  Considering  the  Advantages  of  Spiral  Bevel  Hears.  Can.  Machy.,  vol.  29, 
no.  20.  May  17,  1923,  pp.  29  and  44.  Applications  and  advantages;  continuous 
pitch-line  contact;  smooth  and  quiet  operation;  right  and  left  spirals;  vibration 
reduced  to  a  minimum. 

Grinding  Teeth  of.  Gear-Grinding  and  Tooth-Forms,  Glenn  Muffly.  Soc.  Auto- 
motive Engrs. —  J].,  vol.  12,  no.  6,  June  1923,  pp.  545-555  and  (discussion) 
555-559.  25  figs.  Shows  how  gear  teeth  are  being  ground  within  new  limit 
of  accuracy  in  regular  production  and  how  minute  errors  in  tooth  curves  and 
spacing  may  he  measured 

INDUSTRIAL.  The  Modern  Industrial  Gear,  W.  H.  Phillips  and  L.  F.  Burnham. 
Engrs.'  Soc.  West.  Pa.  —  Proc,  vol.  39,  no.  1,  Feb.  1923,  pp.  19-35  and  (dis- 
cussion) 36-43,  11  figs.  Notes  on  design,  material  and  heat  treatment,  manu- 
facture,   inspection,    installation    and    maintenance. 

Machine-Cut.  Power  Transmission  through  Machine-Cut  Gearing,  W.  H.  Child. 
S.  African  Instn.  Engrs. —  Jl„  vol.  21,  no.  8,  Mar.  1923,  pp.  155-165  and 
(discussion)  165-167,  4  figs.  Notes  on  rolling-mill,  winding  and  haulage  and 
turbine  gear. 

Standardization.  Progress  in  Gear  Standardization  Am.  Mach.,  vol.  58,  no.  25, 
June  21,  1923,  p.  97,  Resume  of  work  accomplished  by  subcommittee  of  Ame- 
rican Gear  Mfrs.'  Assn.  since  October  1922. 

Jesting.  Dial  Gage  Device  Used  with  Success  to  Test  Spiral  Bevel  Gears,  P.  M. 
Heldt.  Automotive  Industries,  vol.  48,  no.  20,  May  17,  1923,  pp.  1088-1089, 
4  figs.  Machine  Developed  to  determine  inaccuracy  of  tooth  outline  and  errors 
of  indexing  adapted  to  check  correctness  of  curvature. 

GIRDERS 
Plate.     Plate-Girder  Design  and  Detailing —  Notes  from  Practice,  Robins  Fleming. 
Eng.  Ncws-Rec,  vol.  90,  no.  24,  June  14,  1923,  pp.  1032-1037,  7  figs.     Methods 
of  calculating  resisting  moment;  strength  of  wide  cover  plates;  stiffencr  spacing 
and  rivet  pitch  as  governed  by  web  shear. 

GRAIN  ELEVATORS 
Baltimore,  Md.  New  Railway  Grain  Terminal  at  Baltimore,  Md.  Eng.  and 
Contracting  (Railways),  vol.  59,  no.  5,  May  16,  1923,  pp.  1110-1112,  1  fig. 
B  &  O.  R.R.  $5,500,000  project  will  be  one  of  largest  and  most  highly  developed 
in  country.  Details  of  special  car  dumpers,  workhouse,  cleaning  and  drying 
facilities,  pier  to  be  constructed  power  equipment. 

GRAIN  HANDLING 
Pneumatic  Ship-Discharging  Plant.  Floating  Pneumatic  Grain-Handling  Plant. 
Engineering,  vol.  115,  no  2991,  May  18,  1923,  pp.  608-610,  34  pp.  partly 
on  p.  622  and  supp.  plate.  Describes  two  floating  pneumatic  grain  discharging 
plants  employed  at  flour  mill  at  Cardiff  for  discharging  ships  which  cannot 
be  brought  up  alongside  mills,  wheat  being  transferred  to  lighters  and  barges 
by  means  of  these  plants. 


H 


HEALTH 
Eyesight  Conservation  in  Industry.     Eyesight  Conservation  in  Industry,  Reginald 

Gordon.     Indus.  Management  (N.Y.),  vol.  65,  no.  6,  June  1923,  pp.  345-316. 

What  management  is  doing  to  aid  workers  and  increase  production. 
Industrial  Physicians.     What  Industrial  Medicine  Means  to  the  Plant  Manager, 

F.  W.  Dershimer.     Indus.  Management  (NY),  vol.  65,  no.  6,  June  1923,  pp. 

379-381.     Points  out  Deed  for  Bpecial  training  on  part  of  industrial  physician, 

and  for  better  understanding  of   his  functions  by  management. 

HEAT  TRANSMISSION 
PniNCIPLEB      The    Principles    of    Transference    of    Heat.     Geoffrey    J.    Greenfield 
Chem.  and  Industry,  vol.  42,  nos.  16  and  17,  Apr.  20  and  27,  1923,  pp.  390-393 
and  417-419,  2  figs.     Consideration  of  heat  transmission  by  convection,  conduc- 
tion  and   radiation. 

HEATING,  HOT-AIR 
Heaters  Types  of  Healers  for  Hot  Blast  Work,  Charles  L.  Hubbard  Power 
Plant  Eng  .  vol.  27,  nos  10  and  12,  May  15  and  June  15,  1923,  pp.  521-524 
and  626-629,  7  figs.  Methods  of  const  ruction  and  assembly  for  heating  plants 
in  public  buildings  and  industrial  plants  Methods  for  determining  hearing 
surface. 

HEATING,  STEAM 
Central-Station.     Central   Heating  of  Manitoba's  Parliament   Building.  Geo    R 

Archdeacon.     Power  House,  vol.    16,  no    0,   May   5,    1023,  pp.   21-23,  3  figs. 

1  >ailv  log  kept  of  water  of  condensal from  statement  of  total  cost  of  operation 

is  prepared  for  Mimst,.r  of  Pub  Works  each  month;  novel  color  scheme  adopted 

in   piping   throughout    system 
I  Niw.iiNirY   <)E    Wisconsin.      The    ['Diversity    Beating    System,    GustUS    L     Larson 

Wis.  Engr,   vol    27.   no.   8.   May   1923,  pp     137-140  and    lot.   5  tigs       Plant 

contains  nine  850-hp.  Babeock  A  Wilcox  water-tube  boilers;  -team  is  generate,! 

and  distributed   at    150-lb    pressure;  operating  records 


BELICOPT]  Rfi 

I'  ii  ii  f     of        Air   Travel    with    Special    Refercne.     to    l).,.    Helicopter,    I       M     ' 

terial   U-< .  vol    10.  no   6,  June  1028,  pp   268-270     Comparison  of  belli 

with  airplane  with  regard  to  power  used  for  support  and  for  Bight,  safe  landing. 
stability  and  Structural  safety ;  in  author's  opinion,  it   is  highly   unlikely  that 

helicopter  type  of  machine  will  ever  afford  useful  meant  of  getting  from  pia<e 

to  plaoi        I  ire  R'>V    Aeronautical  8oc.  ,,(  Q  H 

HIGH   VOLTAGES 

His,  hi'  n     Applying  the  Restqtt  of  High-Vi  I     w 

IVck.Jr  Gen   Buy    Rev  ,  vol  26, no  6,  June  1023. pp  407-411,  1 1  figs     Pfaowi 
value  of  research  work  in  soh  ing     field  problems"  in  high-voltagi 

describee  testing  laboratorj  at  PittafieM  Works  of  Gen    I  lc 
HOI  si\G 
\v  (uiKiNoMi  n's  Hois,..      Low-Cost  Workingmen's  Houses,  O   P   Hippk      Manage- 
ment Eng  .  vol.  4.  po.  6,  June  1023,  pp   306-308,  4  hgs      Possibilities  of  st     ■ 

dardized   construction 

HYDRAULIC  TURBINES 
Governors     Turbines  and  Governors  of  the  Ritom  Hydro-electric  Plant  of  the  Swiss 

Federal    Railway    (Turbineii   nnd   Regler  det   Kraftwcrkes   Ritom   d<  r  Scl 
zerischen     Bundesbahnen).     Victor    Gelpke.     Zeit.     det     Vereinet     d' ni 
Ingenieure,  vol    67,  no.    IK.  May  5.   1023,  pp.  436-443,  21   figs       Main  .: 
valves  of  main  and  auxiliary  lines;  use  of  beO-shaped  valvet  for  turbines;  turbine 
installation  consisting  of  4  turbines  wjth  total  of  0000  kw    at  333  M  r  p  rn    and 
810  rn.  head  ;  regulation  of  needle  anil  deflector,  safety  devices. 

KAPLAN.     Tests   on    ■    Kaplan    Turbine    (Versuehe   an    der    Kaplan-Turbine 

det  Vereinet  deutscher  Ingenieure.  vol   f ; T .  no.  is,  May  5.  1923,  pp.  411-447. 
7  ligs       Details  of  design  and  installation  of  experimental  turbine  and 
equipment;  results  of  experiments  in  tabular  form. 

Modern  Types      Modern  Hydraulic  Turbines      Indian  and  Eastern  Engr  .  vol    51, 
no.  9,  Mar.   1923,  pp.   135-137,  7  figs       Recent  developments  in  Pclton-wheel 
practice;  Turgo  impulse  turbines;   Pelton-wheel  governors;  pumped  storage. 
HYDRO-ELECTRIC  DEVELOPMENTS 

Mi  siii  Shoals,  Ai.a.  Muscle  Shoals  as  it  Stands  To-Day,  Carroll  E.  Williams 
Mfrs  Rec .,  vol  73.  no  18.  May  3,  1923.  pp.  99-103.  8  figs.  Work  on  Wilson 
dam;  dam  and  power  house  expected  to  be  completed  in  1925  with  favourable- 
conditions;  total  of  850,000  hp.  declared  possible  from  dams  2  and  3 

HYDRO-ELECTRIC  PLANTS 

Canada.  City  of  Winnipeg  Hydro  Electric  Plant.  J.  G.  Glassco.  Universal  Engr  , 
vol  37,  no.  5,  May  1923,  pp.  16-21,  4  tigs.  Notes  on  power  house,  which  is  di- 
vided into  three  bays,  viz.,  wheel  pits  generator  room,  switch  and  transformer 
rooms;  the  eleven  generators  now  installed,  consisting  of  five  3000-kva.  6600 
volts  3-phase  60-cycle  164  r.p.m.,  three  5000-kva.  6000  volts  3-phase  60- 
cycle  138^  r.p.m.,  and  three  6500-kva.  6000  volts  3-phase  60-cycle  150  r.p.m.; 
turbine  room;  pressure  piping,  air  compressors;  electric  condensers;  trans- 
formers; transmission  lines;  etc. 

HYDROLOGY 

Flow  Coefficient.  Coefficient  of  Flow  (Considerations  sur  le  coefficient  de  ruissel- 
lement),  E.  Gardener.  Revue  Gtnerale  de  l'Electriciti5,  vol.  13,  no.  14,  May 
12,  1923,  pp.  787-792,  1  fig.  Verification  cf  Cottagne  formula  expressing 
coefficient  of  flow  as  function  of  pluviometric  height  by  means  of  pluviometric 
data  of  Alsace  and  Baden  showing  formula  correct  with  slight  modifications 


ICE  MANUFACTURE 

Clear  Ice.  Clear  Ice  Without  Agitation,  Van  Rensselaer  H.  Greene.  Refrig 
World,  vol.  58,  no.  5,  May  1923,  pp.  13-14.  Possibliities  of  manufacturing 
a  good  uniform  product  by  a  new  system  more  economical  for  plants  of  over 
60  tons  capacity  than  those  in  vogue  to-day.  Paper  read  before  joint  meeting 
of  Va.  Ice  Mfrs.  Assn.  and  Ea«t.  Ice  Mfrs    Assn. 

Raw-Water  Ice.  Advancements  in  Raw  Water  Ice.  Ralph  N.  Cole.  Ice  and  Re- 
frigeration, vol.  64,  no.  5,  May  1923,  pp.  384-3S7.  Notes  on  water  softening, 
air  agitation  system,  air  dchydrators,  use  of  can  baskets,  advantages  of  basket 
system,  dip-tank  agitation,  can-filling  tanks,  brine  agitation,  electric  drhe. 
water    heaters,    ice   storage,    etc. 

ICE  PLANTS 

Operation.  Economical  Operation  of  Ice  Plants,  Halbert  P.  Hill  Refrig.  World, 
vol.  58,  no.  5,  May  1923,  pp.  16-1S.  Points  out  cost  of  inefficiency  and  makes 
suggestions  for  effecting  savings  by  correcting  defects  in  operation  of  plants 
Paper  read  before  Joint  meeting  of  Va.  Ice  Mfrs.  Assn.  and  East.  Ice  Mfrs. 
Assn. 

IMPACT  TESTING 

Repeated.  Further  Report  on  Repeated  Impact  Tests,  Tsurus6  Matsumura. 
Kyoto  Imperial  University,  College  of  Eng.  —  Memoirs,  vol.  3,  bo.  2,  Mar. 
1923,  pp.  47-60,  27  figs.  Results  of  investigation  of  depth  of  notch  and  blow 
number;  blow  number  and  Upton-Lewis'  toughness  number;  impact  energy 
and  blow  number. 

INDICATORS 

Electrical.  R.  A.  E.  Electrical  Indicator  for  High-Speed  Internal-Combustion 
Engines,  and  Gauge  for  Maximum  Pressures.  Harry  Wood  Instn.  Mech. 
Engrs.  —  Proc,  no.  2,  Jan.  1923,  pp.  137-146,  5  figs.  Royal  Aircraft  Establish- 
ment  electrical  indicator  is  of  "balanced"  type. 

Internal-Combustion-Engine.  Engine-Testing  Instruments.  J  Okill.  Auto- 
mobile Engr.,  vol  13,no.  176,  May  1923,  pp.  150-153,  20  figs.  Notes  on  optical 
indicators,  including  Hospitalier-Carpentier,  Schults,  Burstall's,  and  Midgley 
types,   and   the  pressure  indicator  designed    by   author 

Micro.  Micro-Indicator  for  High-Speed  Engines,  W  (;.  Collins  Instn  Mech. 
Engrs.  —  Proc  .  no  2.  Jan  1923.  pp.  127-135,  12  figs.  Instrument  is  of  cylinder 
and  piston  type,  principal  novel  feature  of  which  is  production  of  small-scale 
diagrams  on  transparent   celluloid. 

OPTICAL.  A  .New  Form  of  Optical  Indicator.  F.  W.  Burstall.  Instn.  Mech.  Engrs. 
—  Proc,  no.  2,  Jan.  1923,  pp.  111-125,  17  figs.  Primarily  developed  for  pur- 
pose of  research  work  inline,  ted  with  medium-Speed  high-compression  gas  en- 
gine, and  to  serve  in  laboratory  where  internal-combustion  engine  experimenting 
is    carried    out. 

Problems.  The  Problems  of  the  Engine  Indicator.  Loughnan  Pendnd.  Instn.  Mech. 
Engrs  -  Proc  no  2.  Jan  1023,  pp  05-110.  Discusses  nature  of  problems, 
including  inertia,  spring  \  ibratioii.  drum  and  its  mechanism,  springs  and  pistons; 
optical  indicators. 

INDUSTRIAL  M  waglmi  \  r 

("Hanoi  s  in  Desion  Carrying  Cut  Changes  in  Design.  Clive  B  Kearney.  Indus. 
Management  (Lond  I,  vol  9.  nos.  10  and  11.  May  17  and  23.  1022,  pp.  805-496 
and  329-3311.  1  fig.     Author  attempts  to  anal.  -  most  generally  incur- 

red, and  to  suggest  ways  Of  simplifying  and  standardizing    semi-clerical    work 

involved  in  carrying  out  changes 
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Charts.     See.    Charts. 

Cost  Accounting.     See  Cost  Accounting. 

Executives.     .See    Executives. 

Geveral  Manager.  What  Makes  the  General  Manager  Successful?  E.  H.  Fish. 
Management  Eng.,  vol.  4,  no.  6,  June  1923,  pp.  387-388.  Duties  of  general 
manager. 

Time  Cards.  Methods  of  Recording  Elapsed  Time  on  Jobs,  Charles  W.  Lytic 
Management  Eng.,  vol.  4,  no.  6,  June  1923,  pp.  429-435,  18  figs.  Presents 
time  cards  of  various  systems. 

Time  Study.     See  Time  Study. 

Workshops.  Factory  Organization  and  Management,  Kenneth  M.  Sloan.  Eng. 
Production,  vol.  6,  no.  129,  June  1923,  pp.  290-291.  Guiding  principles  of  effi- 
ciency in  workshops. 

INDUSTRIAL  RELATIONS 
Arbitration.     Industrial  Arbitration,   William   MacKenzie.     Roy.   Soc.   Arts  —  .11, 
vol.  71.  no.  3677,  May  11,  1923,  pp.  433-445  and  (discussion)  445-148.     Early 
legislative   efforts   by   parties;    Conciliation    Act;    Committee    on    Production 
during  war  period;  industrial  Court. 

INSULATION,  HEAT 
Gi  ass  Wool.     Glass  Wool  Heat  Insulation  in  Europe,  A.  D.  Saborskv.     Am.  Cera- 
mic Soc.  —  Jl.,  vol.  6,  no.  5,  May  1923,  pp.  674-G84,  11  figs.     Review  of  its 
development,    manufacture    and    use    in    Europe.     Author   believes   it   to   be 
coming  heat  insulation  of  future. 

INTERNAL  COMBUSTION  ENGINES 
Corrosion.     Corrosion,  W.  R.  Douglas  Shaw.     Automobile  Engr.,  vol.  13,  no.  17fi. 
May  1923,  pp.  139-140.     Brief  notes  in  relation  to  internal-combustion  engines. 
Maintenance.     Notes   on   Maintenance   of   Four-Cycle   Internal   Combustion   En- 
gines, L.  F.  P.  Sorge.     Inst.  Mar.  Engrs.  — Trans.,  vol.  34,  Apr.  1923.  pp   540- 
552,  7  figs.     Discusses  troubles  which  arise  in  practice,  dealing  with  fuel,  exhaust, 
inlet  and  starting  valves,  cylinder  cover,  piston,  air  compressors,  bearings,  etc. 
See  also  Airplane  Engines;  Diesel  Engines;  Oil  Engines. 

IRON 
Contraction.  Influence  of  Alloy  Additions  on  the  Contraction  of  Iron  (Einfluss 
einiger  Fremdkorper  auf  die  Schwindung  des  Eisens),  F.  Wiist.  Stahl  u.  Eisen, 
vol.  43,  no.  22,  May  31,  1923,  pp.  713-720,  6  figs.  New  contraction-measure- 
ment instruments;  influence  of  carbon,  silicon,  manganese,  phosphorus,  sulphur, 
nickel    and    chromium    on    contraction. 

IRON  CASTINGS 

( 'hilled  Rolls.  Casting  Hard  Rolls.  Engineering,  vol.  115,  no.  2996,  June  1.  1923, 
pp.  695-696,  8  figs.  Account  of  experimental  work  carried  out  by  Emil  Sehuz 
and  described  in  paper  printed  in  Stahl  u.  Eisen;  explains  why  molds  Will 
crack  within  first  6  min.  after  pouring,  if  they  crack  at  all,  and  accounts  for 
other  peculiarities   known   to  steel  foundrymen. 

Gray-Iron.  Tentative  Specification  for  Grev  Iron  Castings.  Foundry  Trade  Jl., 
vol.  27,  no.  354,  May  31,  1923,  p.  449  and  (editorial  comment)  p.  433.  Sub- 
mitted   to    Instn.    Br.    Foundrymen. 


LABOUR 

Two  and  Three  Shifts.  Labour  Shifts  in  Continuous  Industries  in  the  United  States, 
Horace  B.  Drury.  Int.  Labour  Rev.,  vol.  7,  no.  2-3,  Feb. -Mar.  1923,  pp  189- 
208.  Particulars  of  arrangement  of  shifts  and  hours  in  various  industries 
wholly  or  partly  on  continuous  processes;  methods  of  effecting  change  from 
two  to  three  shifts  and  results  on  wages,  efficiency,  and  costs. 

Wages  and  Hours.  Wages  and  Hours  of  Labour.  Monthly  Labour  Rev.,  vol.  16, 
no.  5,  May  1923,  pp.  117-130.  Wages  and  hours  of  labour  in  blast  furnaces 
in  1922;  in  Australia,  1922;  hours  of  labour  on  German  federal  railways;  Great 
Britain;   cotton   textile   industry   in   Bombay,   India. 

LABORATORIES 
General  Electric  Co.,  London.  The  Research  Laboratories  of  the  General 
Electric  Company  at  London  (Les  laboratoires  de  recherches  de  la  General 
Electric  Company  Ltd.,  a  Londrcs),  P.  Calfas.  Genie  Civil,  vol.  82,  no.  21, 
May  26,  1923,  pp.  485-  490,  7  figs.  Details  of  plant  and  equipment  for  research 
covering  tungsten  filaments,  chemistry,  glass,  refractories,  primary  batteries, 
electric  lamps,  metallurgy,  photometry,  microscopy,  electron  tubes,  etc. 

LATHES 

Hollow-Si'INDle.  &y>-ln.  Hollow  Spindle  Gap  Lathe.  Engineering,  \ol  115,  no. 
2996,  June  1,  1923,  pp.  678-679,  12  figs.  Describes  new  pattern  of  lathe  arran- 
ged for  screw  cutting,  sliding  and  surfacing  work. 

Machining  Spherical  Surfaces.  Machining  Spherical  Surfaces,  F.  Osgood 
Hickling.  Machy.  (Lond.),  vol.  22,  no.  554,  May  10,  1923,  pp.  168-170,  8  figs. 
Operations  on  automatic  turret  and  capstan  lathes. 

LIGHTING 
Daylight.     Daylight   Illumination  on   Horizontal,   Vertical   and   Sloping  Surfaces, 
Illuminating  Eng.  Soc. —  Trans.,  vol.   18,  no.  5,  May  1923,  pp.  434-471.  28 
figs.     Report  of  Committee  on  Sky  Brightness      Sky-brightness  and  daylight- 
illumination  measurements  made  during  year  ending  Apr   6,  1922. 

LIQUIDS 
Specific  Hi. at      Note  on  the  Theory  of  the  Specific  Heat  of  Liquids,  F    A.  Llnde- 
mann.     Lond.,    Edinburgh   and    Dublin    Philosophical    Mag.   and   Jl.   of   Sci., 
vol.  45,  no.  270,  June  1923,  pp.  1119-1120.     Author  challenges  theory  of  Prof. 
Honda  published  in  Jan.  issue  of  same  journal 

LOCKS 

FOUNDATION!,  Testing      Resistance  and  Elasticity  Testing  of  Foundations  of  the 

New  Lock  at  Yinnidcn,  Holland  jEssais  de  resistance  el  d'elasticite  du  terrain 

de  fondation  de  in  nouvelle  £cluse  maritime  d'Yimiiden  (Hollande)l,  A.  Bijls 

Oenie  Civil,  vol.  82,  no  21,  May  26.  1023,  pp  400-492,  3  figs.     Theory;  resist 

"  of  ground;  arrangements  for  listing  resistance  of  foundations;  results  of 

LOCOMOTIVE  IK  )II. KHS 

DmidK.  Boiler  Design  in  Relation  to  Maintenance,  A  1"  Kvfiin  Boiler  Maker 
vol  23,  nos.  4  and  5,  \|.r  and  May  1923.  pp.  100  103  and  132  134,  16  figs. 
Apr.:  Factors  entering  design  and  construction  of  Hr it ish  locomotives  and  tli.  h 
influence  on  upkeep  and  repair  problems.  Paper  read  before  Instn  Loco- 
motive ECngrt  May  Practices  employed  in  British  shops  Is  building  and  re- 
pairing locomotive  boilers  to  give  maximum  »t   ii 

*  .noiis  New  Staybolt  De  Igned  to  Promote  Flexibility  Boiler  Maker,  vol  23. 
no  5.  May  1923.  pp  120-131  and  119,  10  figs  Details  of  double  articulated 
fboll  developed  by  \    F   Pitkin  for  use  in  locomotive  boilers 
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LOCOMOTIVES 

Electric.     See    Electric    Locomotives. 

Long  Runs.  The  Extension  of  Locomotive  Runs.  C.  B.  Peck.  Ry.  Age,  vol.  74, 
no.  25,  May  26,  1923,  pp.  1282-1285.  Author  suggests  limitations  of  loco- 
motive runs;  extent  to  which  wide  variations  in  operating  conditions  are  likely 
to  affect  results;  relation  of  long  runs  to  development  of  locomotive;  service  anil 
maintenance  facilities  with  which  it  must  co-ordinate. 

Ludrication.  Locomotive  Lubrication,  W.  E.  Symons.  Ry.  and  Locomotive 
Eng  ,  vol.  36,  no.  5.  May  1923,  pp.  139-141.  Review  of  early  pract  ice  and  com- 
ments on  hydrostatic  vs.  force  feed  of  power  lubricators. 

Mountain  and  Mikado  Types.  Mountain  and  Mikado  Types  for  the  Frisco.  Ry. 
Mech.  Engr.,  vol.  97,  no.  6,  June  1923,  pp.  357-359,  5  figs.  New  oil-burning 
locomotives  based  on  U.S.R.A.  designs  modified  to  suit  railroads  standards. 

Pacific  Type.  New  Pacific  Type  Locomotives  for  the  Louisville  &  Nashville  R.R. 
Ry.  and  Locomotive  Eng.,  vol.  36,  no.  6,  June  1923,  p.  191,  1  fig.  New  4-6-2- 
typc  built  by  Baldwin  Locomotive  Works;  tractive  force,  40,700  lb. 

Standardization  of  Repair  Parts.  Standardization  of  Locomotive  Repair  Parts, 
M.  H  Williams.  Ry.  Mech.  Eng.,  vol.  97,  no.  6,  June  1923,  pp.  341-347,  10 
figs.  With  particular  emphasis  on  methods  of  standardizing  and  machining 
valve    motion    pins    and    bushings. 

Superheater.  Double-Expansion  Superheater  Locomotive  With  Four  Coupled 
Axles  and  Four  Cylinders,  Two  Inferior  and  Two  Exterior — Group  746  (Loco- 
motive a  4  assi  accoppiati  e  asse  portante  anteriore,  e  posteriale  a  vapora 
suriscaldato  e  a  doppie  espansione,  a  4  cilindri,  2  interni  e  2  esterni — gruppo 
746),  industria,  vol.  37,  no.  6,  Mar.  31,  1923,  p.  107,  1  fig.  New  Italian  Locomo- 
tive type  2-8-2. 

Thermic  Siphons.  Locomotive  Service  Tests  on  the  N.C.  &  St.  L  Ry.  Age,  vol. 
74,  no.  28,  June  16,  1923,  pp.  1425-1426,  1  fig.  Engine  with  Nicholson  thermic 
siphons  runs  against  one  of  similar  design  not  so  equipped. 

LUBRICATING  OILS 
Blending.     Formulas  for  Blending  Oils,  Forrest  A.   Huff.     Oil   News,  vol.   11,  no. 
9,   May  5,   1923,  pp.   17-18.     Formulas  for  making  automobile  oils  and  spe- 
cialties;   practical    directions    for   good    compounding    Eastern    and    Western 
stocks. 

LUMBER 
Kiln    Drying.     Kiln    Drying    Handbook,    Rolf    Thelen.     U.S.    Dept.    Agriculture 
— Dept.  Bui  ,  no.   1136,   May   12,   1923,  64  pp.,  24  figs.     Fundamental  fads 
about  drying  of  wood;  deals  with  kiln  drying  of  lumber  and  other  forms  of  wood. 
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MACHINE  TOOLS 

Change  Gears.  Designing  Change-gears  for  Fixed  Centers,  H.  H.  Manning.  Machy 
(N.Y.),  vol.  29,  no.  10  , June  1923,  pp.  799-802.  Presents  tables  and  for- 
mulas dealing  with  design  of  gear  sets  mounted  on  shafts  or  studs  having  fixed 
center  distances. 

Efficiency.  Machine  Efficiency,  G.  E.  Bailev.  Machy.  (Lond.),  vol.  22,  nos. 
549  and  550,  Apr.  5  and  12,  1923,  pp.  27-30  and  57-62,  4  figs.  Apr.  5:  Studies 
in  cutting-time  percentages.  Deals  with  drilling  and  milling  machines.  Apr. 
12;  Planning  machines;  vertical  and  horizontal  boring  machines. 

MACHINERY 

Sound  Detection  in.  The  Detection,  Location  and  Comparison  of  Sound,  C.  E. 
Noel-Storr.  Eng.  Production,  vol.  6,  no.  129,  June  1923,  pp.  301-302,  2  figs. 
Describes  the  Sonometer,  a  sounder  of  dual  type,  developed  by  Capac 
Company. 

MALLEABLE   IRON 

High  Temperatures,  Effect  of.  Tests  Showing  the  Effect  of  High  Temperatures 
in  Malleable  Iron,  T.  D.  Lynch  and  W.  J.  Merten.  Am.  Soc.  steel  Treating — 
Trans.,  vol.  3,  no.  8,  May  1923,  pp.  833-840.  13  figs.  Results  of  numerous 
tests  made  upon  malleable-iron  castings  after  being  subjected  to  various  high 
temperatures;  susceptibility  of  structural  changes  of  malleable  iron  when 
subjected  to  various  elevated  temperatures  is  shown;  tests  indicate  wide 
variation  in  critical  temperatures  of  different  samples;  authors  recommend 
use  of  high  annealing  temperatures  from  900  to  925  deg.  cent,  for  malleablizing 
when  it  is  desired  to  obtain  high  quality  of  material. 
MATTER 

Electrons,  Atoms  and  Ether.  Electrons,  Atoms  and  The  Ether,  W.  B.  Cartmel. 
Eng.  Jl.  (Eng.  Inst.  Can.),  vol.  6,  nos.  4,  5  and  6,  \pr  .  May  an. I  June,  1923, 
pp.  177-179,  245-247  and  281-2S1,  18  figs.  Outline  of  present  knowledge  of 
subject  resulting  from  recent  investigations. 

METALS 
HARDENING.      Hardness  and   Hardening,   Walter   Rosenhain.     Chem.    &   Met.   Eng., 
vol,   liS,   m,    20.    May  21,   1923.   pp    899-901,   5  figs.      Hardness  of  material  is 

defined  as  power  of  resisting  local  displacement  of  portions  of  its  substance; 

how  hardening  can  be  effected.      (Abstract.) 

Lattice  Strain  Theorj  of  Hardening  oi  Metals,  Skezug  Kimure      Electro- 
technical  Laboratory    Researches,  no   123.  Mar   1923,  7 pp.,  2  figs      According 

to  author's  theory,  amorphism  is  considered  to  be  only  resulting  feature 
following  lattice  strain,  and  interatomic  stress  caused  by  this  lattice  distor- 
tion is  considered  as  very  origin  of  hardening;  origin  of  hardness  may  be 
attributed  to  increase  of  network  of  boundaries  hardened  bj  distortion  of 
lattice. 

Shrinkage.  The  Shrinkage  of  Metals.  F.  Johnson.  Foundry  Trade  Jl.,  vol.  27, 
no.  352,  May  17.  1923,  pp.  393-396,  2  figs.      Cons.., 

of  angular   weakness  explained;   effect    of   various   factors   ""    total   -loo 
pouring   temperature   and  shrinkage;   use   of   equilibrium   diagram;   shrinkage 
apparatus. 

Strain  and  Fracture.  Strain  and  Fracture  in  Metals  Chem  A  Mil  Eng., 
vol  2S.no  23,  June  11,  1923,  pp  1026-1030.  0  figs  Notes  on  Di  Rosenhain'a 
recent  lecture  tour.     Win   slip,  once  Started  tliod  for  distinguishing 

shock  fractures;  cure  for  season  cracking;  I-  ,  .    enduran 

to  alternate  stress. 

META1  I  ri(<;\ 

Simp    Phacticf.,    IN       Metallurgy    in    the    Modem    Shop.    M      II     MclwcderT.      Am. 

Soc  Me.  I  Treating  frans.,  vol  8,  do  0,  Juni  1923,  pp  928-030  Points 
out   importance  of  familiarity  with  Bhop  p  id  of  studj   of  typical 

failures. 

mi  mm; 
Canada,  1922.     Mining  and  Metallurgical  Progress  in  Canada,  Stopford  Brui 
('an   Chem    a   Mel  .  vol   7,  do   ■">.  May  1023,  pp    110  120      Review  of 
and  propq 

Mi  iimns       Coal     an, I    Metal-Mining    Met! :■'!      1'      Harrington 

Age.  vol    23.  n..   21.  .inn.    ii.  i  81  967,  B  Bgx      n,  itures 

in  metal  nun.',  methane  found  In  working!  "f  both  types;  blasting  tit 
causes  hr...  in  mines  producing  metals;  dust  in  luch  mines  probablj   ■ 
.    deaths  than  coal  du  as      Published  bj    permission  •■!    i    8 
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MOLDING    METHODS 

,i,   w -      Propeller   Molding   1     Varied,   l(    II    Palmei      Poundi 

;,i     ,,,     i  ■     |Uni    i  i,    1923,  pp    IK2  188  and    190,   18  Bgi      Methods  adopted 
m   moldii  eneral   principle,  diffei 

considerably   in  man)   details  eaaential  to  r j  . : i  k  1 1 . l-  .,i  mold* 
MOLDS 

I  ,,x,    im       \.  w     Lone-Life     Mould     Development,     EUchmrd     Moldenlci       Metal 

[ndustrj     i I       vol    22,   no    21,   Mas  -'.'..   1928,  pp    520-531 ,  3  lit--      De 

ncribet  mold  which  ii  said  to  I"   cepabfi   ol  producing  nti  casting!  pel  hour, 

and   il      ipplicat in   casting   carburetors  and   pistons      Paper  read   before 

Vm    Foundrymen's   Assn. 

MOTOB    BUSES 

Engines     Six-Cylinder     Bus    Engine     Developed    by     Herschell-Spillman      Auto- 
motive Industries,  vol    18,  no   21,  May  24,  1923,  pp    1129-1131,  2  figs      New 
152-cu    in    product  has  seven-hearing  crank-ehaft;  other  Features  include  full- 
in    lubrication  controlled  by   inter-connection  with   throttle,  cam-ebaFt 
shiftei  for  relie)  ol  c pression  and  overhead  valves  with  barrel-type  guides 

Gabouni   lu \    Petrol-Electric   Development,    Motor  Transport,    I. on. Ion. 

vol    36,  no    950,   May   14,   1923,  pp    595-596,    l   figs      Describes  vehicle  fur 
passenger  Bervice  manufactured  liy   Tifiing-Stevena   Motors,   Ltd  ,   England, 
known  as  T.S    6;  driver-beside-enginc  type  chassis;  Ricardo  engine. 
MOTOR   TRUCKS 

i;,i,  mi,  Autocar  Adds  an  Electric  Truck  to  Present  Line  Ante, motive  Indus- 
tries, vol  IV  no  23,  June  7.  1923,  pp  1235-1236,  2  figs.  Similar  to  gasoline 
type  in  design  and  construction;  motor  ami  controller  located  under  scat  and 
readilj  accessible;  drives  through  two-piece  propeller  shaft;  weighs  without 
batten  about   1,1 lb 

Six-Wheeled  Renault  Six-wheelers.  Motor  Transport  (Lond.),  vol.  36,  no. 
049,  M:iv  7.  1923,  pp  561-563,  6  fins  Details  of  5-ton  and  10-ton  flexible 
combination  vehicles  with  detachable  semi-trailera;  4-cylinder  monobloc 
,i s;  5-tonner,  15.9  hp.,  and  10-tonner  22.4  hp. 

-ii  i,i  ii.  Steam  Wagon  from  the  Designer's  Point  of  View,  F.  J.  Brctherton. 
Automol  ill-  Engr  .  vol  13,  no  17(i.  May  1923,  pp.  156-159,  9  figs.  Deals  with 
boilers,  engines,  undertype  engines,  steering  gear,  transmission,  rear  axles, 
frames  and  Fuel  supply  ■ 
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NON-FERROUS    METALS 

Corrosion      Corrosion  of  Non-Ferrous  Metals  (Betrachtungen  iiber  Korrosion  von 
Nechteisonmetallen)    W.   Eraenkel.     Zeit.   fiir  angewandte  Chemie,  vol.   36, 
no    37-38,  May  9,  1923,  pp.  245-247      Corrosion  of  condenser  tubes;  electro- 
chemical action;  role  of  oxygen;  protection  against  corrosion;  etc. 
NOZZLES 

l)n  i  i  -.ins  nm  Air  Currents.  Tests  with  Diffuse™  [Ueber  Versuehe  mil  Verdich- 
tungsdiisen  fDiffusoren)],  August  Riffart.  Forseliungsarbeiten  auf  dem 
Gebiete  des  Ingenieurwesens,  no.  257,  1022,  42  pp.,  70  figs.,  8  tables  on  supp. 
piates  Theory  of  diffuser;  account  and  results  of  test  to  investigate  pheno- 
mena of  How  in  various  types  and  causes  for  great  losses.  Deals  only  with 
diffuscrs  for  air  currents. 
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OFI-TCF.    HIT  I. DINGS 
Heating;  and  Power  Cost.     Heating  and  Power  Cost  Analysis  for  Office  Buildings. 
Heat     &  Vent.   Mag  ,  vol    20,  no.   1,  Jan.   1923,  pp.  40-41.     Based  on  actual 
figures  compiled  during  1021  and  covering  150  buildings  located  in  47  cities. 

OIL   ENGINES 

De  La  Vergne.  Steps  in  De  La  Vergne  Oil  Engine  Development.  Power  Plant 
Eng.,  vol.  27,  no.  12,  June  15,  1923,  pp.  030-632,  4  figs.  Features  of  early- 
engines  which  have  influenced  design  of  present  solid  or  pump-injection  type. 
Types  of  Modern  Power  Plant  Oil  Engines.  Oil  Engine  Power,  vol.  1, 
no.  5,  May  1923,  pp.  233-239,  9  figs.  New  De  La  Vergne  vertical  4-eycle 
model  which  is  eventual  outgrowth  from  original  Akroyd  engine  which  ante- 
dated Diesel  type. 

Fuk  Types  of  Modern  Power-Plant  Oil-Engines.  Oil  Engine  Power,  vol.  1, 
no.'O,  June  1923,  pp.  288-292  and  297-298,  10  figs.  New  Falk  trunk-piston, 
4-cycle,  airless-injection  unit. 

IIot-Bui.b.  Hot-Bulb  Oil  Engines  with  Cold-Starting  Device  Engineering,  vol. 
115,  no.  2996,  .Line  1,  1923,  p.  694,  4  figs.  Details  of  36-hp.  twin-cylinder 
2-stroke,  hot-bulb  oil  engine  which  will  run  satisfactorily  on  crude  or  refined 
petroleum. 

Lubrication.  Automatic  Lubrication  of  Oil  Engines  and  the  MeCord  System. 
Oil  Engine  Power,  vol.  1,  no.  4,  Apr.  1923,  p.  193,  1  fig.  Data  on  internal  and 
external  lubrication,  and  on  force-feed  lubricator  developed  by  MeCord 
Radiator  *  Mfg.  Co. 

Soud-Injection.  The  Development  of  the  Hesselman  Solid-Injection  Oil  Engine, 
Edvin  I.undgren  Power,  vol.  57,  no.  24,  June  12,  1923.  pp.  927-929,  6  figs. 
In  new  engine,  comparatively  low  compression  is  used  ana  dual  combustion 
takes  place;  engine  compression  must  be  high  enough  to  insure  ignition;  fuel- 
valve  design  and  advantages. 

OIL  FUELS 
Self-Ignition   Temperatures.     The  Self-Ignition  Temperatures  of  Fuels,   H.  T. 
lizard      Automobile  Engr.,  vol.  13,  no.  176,  May  1923,  pp    136-137.     Sum- 
marization of  results  of  experiments  described  in  previous  paper,  and  descrip- 
tion of  further  experiments  elucidating  points  of  special  interest 

ol'EN   HEARTH   FURNACES 
Coke-Oven-Gas  Heating.    Working  Process  in  Open-Hearth  Plant  of  the  Hoesch 

Iron  and  Steel  Works,  with  Special  Consideration  of  the  Hoesch  Process  and 
tin-  Heating  of  Furnaces  with  Coke-Oven  (ias  (Ueber  die  Arhcitswci.se  im 
Martinwcrk  des  Eisen-  und  Stahlwerks  Hoesch  unter  hesonderer  Berucksich- 
tigung  des  Hoeecnverfabrcns  und  tier  Hchcizung  der  Oefen  iii ii  Koksofengns), 
Otto  Schweitzer.  Stahl  u.  Eisen.  vol  4.'!,  no.  20,  May  17,  1923.  pp.  619-657 
ami  (discussion)  657-659,  4  figs.  Practical  results  with  Hoesch  process; 
advantages  of  heating  with  coke-oven  gas 

Mum  mhi:  Ciiti\i;s.  New  Furnace  for  Malleable  Castings,  Alfred  Gradenwits. 
In,,,  Age,  vol  111,  no.  25,  June  21,  192.!.  pp.  1781-1782,  I  figs.  Small  open- 
hearth  Furnace  developed  in  Switzerland  t ake  thin-walled  and  complicated 

castings;  unusually  high  temperature  used. 

Reversing  \  llvbb  Regenerative  Reversing  Valve  Iron  Age,  vol.  Ill,  no.  23, 
June  7.  1923,  pp  1628-1629,  4  figs.  Six-way  self-contained  unit  performs 
wholi  operation  in  Hi  sec;  avoids  gas  leak  during  reversal,  See  also  Iron 
Trade  Rev.,  vol.  72,  no.  23,  June  7,  1923,  pp.    1669-1671,  G  tigs 

ORDNANCE 
Shrink  Fits,    shrink  Fits  ii  Watertown  Arsenal.  F   Brauer      Vm    Mach  .  vol   5s. 
no    28,  June  7.   1928,  pp    B45-846,   l  tins      Data  as  to  practice  of  Ordnance 

Depl     of  I    S     \rtn\    in  shrink  fits  for  both  bronze  and  si,,  I 


ORE    DRESSING 
Hue   \\n  Hon  Milling      Hall  and  HmI  Mill-  in  American  Milling  Practice,  Percy 
H    Mid. Ileton      Chem    Eng    A  Mm    Ret  .  vol    15.  no    175.   Apt    I.  1923,  pp 
2 1 1   *io    7   Ba      Ii- -.i.i..-   American  crushing  and  grinding  methode.   with 
detail-  of  machinery  more  or  less  strange  to  Australian  metallurgists 

OXY-ACETYLENE    WELDING 

Ammonia  I'm  Likes  Oxy-Acetylene  Welding  of  Ammonia  Pipe  lines,  Colli  and 
Pressure  Vessels,  C  WilMe  Refrig  Eng.,  vol  9,  no  II,  May  1023,  pp 
325-331   and   (discussion)   331-332  and  334.   10  tig-      Advantage*  of  »<ldwl 

pipe  lines  and  coils;  fusion  welding  of  steel  pipe;  welding  metal  for  fusion  weld- 
ing preparing  pipe  for  welding:  quality  and  efficiency  of  welded  pipe  joints 
relieving  welding  strains  in  pipe  lines    requirement!  pipe  welder 

I viinni.  Frame      Locomotive  Frame  Welding,  A    I     Dillon      Welding  Engr., 

\  ol  8,  no  5.  May  1923.  pp  19-20  and  32,  6  hg-  Locomotive  frame  welding 
by  oxy-acetylene  process;  welder  must  have  room  to  handle  torch  comfortably, 
welders  work  in  shifts. 

Progress.     Progress  in  Oxy-Acetylene  Metal  Work  FFortacbritte  in  d<  r  aut 

Metallbearbeitung),  C.  Ad.  Dittmann.  Werkstattstecbnik,  \<>l  17.  no 
9,  May  1,  1923,  pp.  266-267,  8  hgs  Describes  apparatus  for  cutting  of  rivet 
beads,  and  for  welding  of  copper  tubes  and  shut-  armored  cutting  burners; 
safety  against  strike-back  of  flame. 

SrOB  'OE  Tanks  Fabricating  Storage  Tanks  by  Oxy-Acetylene  Welding  Acetylene 
Jl  ,  vol.  24,  no.  12,  June  1923,  pp.  683-586,  7  figs  How  one  producer  of  gaso- 
line storage  tank  has  speeded  up  output  and  inrrf nsrd  economy  in  his  plant; 
construction  methods  for  underground,  rectangular,  and  large  storage  tanks, 
layout  of  welding  shop;  methods  of  testing 


PAINTS 

MINERAL  SPIRITS  FOB  Thinning.  United  States  Government  Specification  for 
Volatile  Mineral  Spirits  for  Thinning  Paints.  U.  8.  Bur.  of  Standards — 
Circular  no.  98,  Feb.  28,  1923,  10  pp.,  2  figs  Specification  officially  adopted 
by  Fed.  Specifications  Hoard  for  use  of  departments  and  independent  estab- 
lishments of  Government  in  purchasing. 

White  Pigments.  Brightness.  Whiteness  and  Hiding  Power  of  Opaque  White 
Pigments,  Paints  and  Enamels,  H.  A.  Gardner  arid  P.  C  Iloldt  Paint 
Mfrs.  Assn.  of  U.S.,  Sci.  Section — Circular  no.  17,  Apr  1023,  pp  153-182, 
12  figs.     Experimental  results. 

PIERS 

Construction.  Construction  of  Ballantvne  Pier,  Vancouver.  B.C.,  A  I.  Harvey 
Can.  Engr.,  vol.  44,  no.  21,  May  22,  1923,  pp.  509-512,  6  figs.  General  layout, 
dredging  and  filling,  details  of  piers  and  pier  construction,  etc.:  pier  is  1200  ft. 
long  and  341  ft.  wide;  gravel  fill  with  concrete  deck  on  each  side  carried  on 
two  lines  of  timber  and  three  lines  of  concrete  piers;  reinforced-concrete  sheds. 

PILES 
Driving.     How  the  250-Foot  Piles  for  One  of  the  Ventilating  Shafts  of  the  Hudson 
River  Vehicular  Tunnel  were  Driven,  Frank  W.  Skinner  and  S.  G.   Bob) 
Compressed  Air  Mag.,  vol.  28,  no.  C,  June  1923,  pp.  524-526.  7  figs      Details 
of  work  involved. 

PLANERS 

SmE.  A  Modern  Side  Planing  Machine.  Brit.  Machine  Tool  Eng  ,  vol.  2.  no  21. 
May-June  1923,  pp.  628-631.  9  figs.  Points  out  advantages  of  this,  type  of 
machine  and  variety  of  work  it  can  deal  with. 

PORTS 
Baltimore.     American  Port  Equipment  and  Service.     Am.  Shipg.,  vol.  17,  no    4 
Apr.  1923,  pp.  20-23,  5  figs.     Descriptive  data  of  the  Port  of  Baltimore. 

POWER  FACTOR 
Synchronous  Motors.  Compensating  Phase  Displacement  in  Industrial  Electric 
Systems  (La  compensation  du  dephasage  dans  les  reseaux  eJcctriques  indus- 
triels),  J.  Dardenne.  Revue  G£ne>ale  de  l'Electricite,  vol.  13,  no.  19.  Mav 
12,  1923,  pp.  781-7S6,  4  figs.  Discusses  optimum  power  factor  for  synchronous 
motors  running  light  to  produce  reaction  current. 

POWER   PLANTS 

Solar.  The  Berland-Caufourier  Solar  Power  Plant,  P.  Caufourier  Meek.  Eng., 
vol.  45,  no.  6,  June  1923.  pp.  364-365,  2  figs.  Describes  combination  of  Cau- 
fourier self-vaporizer  for  generation  of  steam  from  water  at  temperatures  of 
50  to  75  deg.  cent,  and  Berland  system  of  mirrors;  project  for  application  of 
this  type  of  power  plant  has  been  worked  out  at  Touggourt  oasis,  which  calls 
for  soiar  power  plant  with  mirror  area  of  2400  sq.  m  .  and  power  output  per 
year  of  300,000  kw-hr.  Translated  from  Genie  Civil,  vol  82,  no  14.  Apr  7 
1923,  p.  327. 

POWER   TRANSMISSION 

APPARATUS,  Safety  Code  for.  Safety  Code  for  Mechanical  Power-Transmission 
Apparatus.  Mech.  Eng.,  vol.  45,  no.  6.  June  1923.  pp  884  386.  Code  now 
proposed  for  general  adoption  by  industrial  accident  boards  and  commissions 
of  various  states. 

PRESSWORK 

Methods,  Pressed-Stef.i.  Plant.  Practice  of  a  Pressed  Steel  Plant.  Fred  R. 
Daniels  Madiy.  (N.YA,  vol  29.  no.  10.  June  1923,  pp.  790-788,  10  figs. 
Methods  employed  by  New-  England  Pressed  Steel  Co.  Sheet-metal  drawing 
performed  by  dies  of  unusual  design. 

PRODUCER   CAS 
Pi  i.yerized-Coal.     Producer  Gas  from  Powdered  Coal.   R.  T.   Haslam  and  Louis 
Harris.      Indus.    <V  Eng.  Chem.,  vol.   15.  no.  4.  Apr    1923.  pp    365-357,   1   fig 
Report  of  experiments  carried  out   to  find  reason  for  lack   of  development  of 
process,  and.  if  possible,  to  devise  means  for  overcoming  difficulties 

PROFILING 

Methods.  Effecting  Profiling  Methods,  J.  Booth  Marhy  (Lond.),  vol.  22,  no. 
558,  June  7.  1923,  pp.  299-300,  5  figs.  Describes  tools  designed  to  produce 
pieces  with  correct  outline  of  profile  and  accurate  relation  of  profile  to  other 
characteristics. 

PULLEYS 
HitoKEN,  Repaid  ok.     How  to  Repair  and  Balance  a  Broken  Hilt  Pulley.  Gustav 
H.    Kadebaugh.     Coal  Age,  vol    23.  no.  24.  June   14.   1923.   pp.   960-072,  2(1 
figs       Method    of   balancing   pulley;    preventing   belt    from   slipping;    covering 
pulley    for    greater    adhesion. 

PULVERIZED  COAL 
ADVANTAGES    i\o   Tests      Advantages   to  be  Gained   from    Pulverizing   Canadian 
Fuels.   11     I)    Savage.      Eng.  ST.,  vol    6.  no    6.  June   1923.  pp.  271-2SO.  5  figs. 
Review  of  practical  results  in  existing  installations  and  operating   tests  with 
\ariou-   powdered   fuel- 
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Firing.  Pulverized  Coal  Firing  at  Plant  of  Society  Anonyme  Ougree-Marihaye, 
Ougrec,  Belgium  (Installation  de  chauffage  par  combustible  pulverisC  aux 
etablissements  de  la  Soctfte  Anonyme  Ougree-Marihave  Ougree  (Belgique)l, 
P.  Butez.  Chaleur  et  Industrie,  vol.  4,  no.  36,  Apr.  1923,  pp.  327-331,  6  figs, 
partly  on  supp.  plate.  Describes  plant  constructed  on  Quigley  system,  includ- 
ing pulverizers,  conveying  and  distribution,  and  data  of  operations. 

The  "Lopulco"  System  of  Pulverized-Fuel  Firing.  Iron  &  Coal  Trades 
Rev.,  vol.  100,  no.  2*82,  May  25,  1923,  p.  790,  1  fig.  Describes  boiler  house 
being  built  and  equipped  with  Lopulco  system  for  Society  Anonyme  Union 
d'Eleetricite,  Paris;  details  of  system;  power  consumed  by  system  for  prepar- 
ation of  coal,  delivering  it  to  burners,  including  pulverizing,  air  separating, 
drying,  and  conveying,  will  not  exceed  19  '4  kw.-hr.  per  ton  of  coal  burned 
See  also  description  by  David  Brownlie  in  Power  Engr.,  vol.  18,  no.  207, 
June  1923,  pp.  205-208  and  224. 

The  Technique  of  Powdered  Fuel  Firing,  Henri  Verdinne.  Fuel  in  Sci. 
&  Practice,  vol.  2,  no.  5,  June  1923,  pp.  146-151.  Inflammability  of  dust 
cloud;  degree  of  pulverization  and  limiting  rate  of  fall  of  particles;  practical 
difficulties.     Translated  from  Bevue  Universelle  dcs  Mines,  Apr.  1923. 

PUMPS 
Pneumatic     Displacement.     A     New     Pneumatic     Displacement     Pump.     Power 
Engr.,  vol.  18,  no.  207,  June  1923,  pp.  231-232,  1  fig.     Aeroflux  pump  suitable 
for  comparatively  small  units,  special  feature  of  which  lies  in  patented  valve 
mechanism. 


R 


RADIOTELEPHONY 

Amplifiers.     Description  and  Operation  of  an  Autio-Frequcncy  Amplifier  Unit  for 
Simple  Radio  Receiving  Outfits.       U.S.  Bur.    of  Standards — Circular,  no.  141, 
Mar.  24,  1923,  18  pp.,  4  figs.     Description  of  parts  of  complete  radio-receiving 
station;  assembly  and  wiring;  connections;  operation;  cost  of  parts. 
RADIOTELEGRAPHV 

Antennas.  Radiogoniomctric  Frame  Antennas  (Compensation  des  cadres  radio- 
goniomiHriquesI,  Rene  Mesny.  Revue  Generalc  de  l'Electricite,  vol.  13,  no. 
19,  May  12,  1923,  pp.  773-780,  5  figs.  Electric  asymmetry  in  frame  antennas; 
radiogoniomctric  equations;  measurement  of  radiation;  eonipensation  of  rotat- 
ing field;  rotating  field  at  night. 

Stations.  The  Lyon  Radiotelegraph  Station  (La  station  radiotelegraphiquc  de 
Lyon),  H.  Ballet.  Annates  des  Postes,  TeJegraphes  et  Telephones,  vol.  12, 
no.  5,  May  1923,  pp.  535-564,  9  figs.  Origin,  development  and  present  con- 
dition; design  and  equipment,  including  antennas,  poles,  lines,  etc.;  sources  of 
energy. 

RAILS 

Pressvre  of  Wheels  on.  Measurement  of  Pressure  of  Wheels  on  Rails  on  Railway 
Tracks  (Messungen  des  Druckes  zwischen  Rad  und  Schiene  am  Eisenbahn- 
gleis),  Sailer.  Zentralblatt  der  Bauverwaltung,  vol.  43,  no.  37-38,  May  9, 
1923,  pp.  220-222,  1  fig.  Reviews  development  of  problem;  calculations 
based  on  oscillation  of  car  springs;  optical  measurement;  measurement  of 
oscillation  of  spring-suspended  cars. 

Re-rollino.  The  Re-rolling  of  Old  Rails  (Das  Wiederverwalzen  alter  Eisenhahn- 
schienen),  A.  Noll.  Stahl  u.  Eisen,  vol.  43,  no.  19,  May  10,  1923,  pp.  617-624 
and  (discussion)  624-625,  15  figs  Operation  of  roll  with  indirect  pressure; 
calibration  for  re-rolling  in  inclined  position  according  to  Diekmann  process; 
influence  of  strength  factors;  economic  factors. 

RAILWAY  CONSTRUCTION 

Economics.  Notes  on  the  Economics  of  Railroad  Construction,  Maintenance  and 
Operation,  F.  S.  Stevens.  New  York  R.  R.  Club — Official  Proc,  vol.  33, 
no.  6,  Apr.  20,  1923,  pp.  7039-7046.  Importance  of  light  grades;  slow-speed 
continuous  train  movement;  terminal  problem;  steam  vs.  electric  locomotives; 
track  maintenance;  super-elevation  of  rail  on  curves.  Author  foresees  necessity 
for  use  of  wider  gage.  See  also  (discussion)  pp.  7046-7061. 
RAILWAY  ELECTRIFICATION 

Yiroinian   Ry.     Virginian   to   Electrify   Heavy   Grade   Division.     Ry     Elec    Engr  , 
vol.  14,  no.  5,  May  1923,  pp.  131-132,  2  figs.     Project  will  include  134  mi    of 
line  and  will  cost  $15,000,000;  single-phase  system  will  be  used. 
RAILWAY   MANAGEMENT 

Stvff  Records  Maintenance.  The  Maintenance  of  Railway  Staff  Records  Ry 
Gaz.,  vol.  38,  no.  19,  May  11,  1923,  pp.  719-720,  6  figs.  Card-index  system 
of  maintaining  staff  records  is  adopted  in  western  division  of  Lond  ,  Midland 
A  Scottish  Ry.;  greater  facility  of  reference,  improved  accessibility  and  clcarei 
indication  arc  among  advantages  claimed,  as  compared  with  old  book  method, 

railway  operation- 
Train  Accidents.  Train  Accidents  in  Great  Britain,  George  Hold.  Ry.  Signal 
Engr..  vol.  16,  no.  6,  June  1923,  pp.  250-252.  Analysis  made  covering  20-year 
period;  better  instruction,  supervision  and  discipline  suggested  as  remedies 
(Abstract.)  Paper  presented  before  Instn.  Ry.  Signal  Engrs.  of  Great  Britain. 
TRAIN  Loading.  Train  Loading — A  Problem  for  the  Dispatcher.  ()  O  Carr  Rv 
Rev  ,  vol.  72,  no.  20,  May  19,  1923,  pp.  860-862.  Methods  for  enforcing 
most  economical  train  loading. 

RAILWAY    REPAIR    SIKH'S 
I. in  (.motivi.       A     Modern     Medium-Size    Shop    at     Cheyenne.      Ry.     Mech.     Engr., 
vol.  97,  no.  6,  June  1923,  tip,  326-333,   II  figs.      Union  Pacific  makes  l.'i  classi- 
fied locomotive  repairs  a  month  in  new  plant  employing  570  men 
LOCOMOTIVE).      Factors  in   the   Location   .'mil    Lay-out    of    Locomotive    Repair  Shops. 
H.    L.   pole.      Ry.    Board    of    India    (unofficial    publication),   Tech.    Paper,   no. 
232,  1922,  71  pp.,  13  figs.      (Srr  also  supp   paper  including  21  plates).      Classific- 
ation of  repair  shops  anil   repairs;   location   and    types  of   main   repair  shops; 
grouping  of  shop  buildings  and  of  machine  tools;  engine  mileage  and  frcquenrv 
of  shopping;  shop  repairs  and  traffic  humps;  capamt)   in  relation  to  pit  accom- 
modation   and    to    personnel;    trade    proportions    and    man-hours    per    engine 
repaired;   capacity   in   relation   to   ni;ichine-toi,l  equipment;   product  ion.      Shop 
layout  and  system  at  Stratford  shops  of  Grand  Trunk   Ry  ;  examples  of  loco 
motive  repair  schedules. 

I!  Wl  \\   \Y    SHOPS 

Cab     stei  I-C:ir  Construction  at  the  Angus  Shops  of  the  Canadian  Pacific  Railway, 

Montreal.  II     R.   Xaylnr.      Mech,   Log  .  vol     1.",,  no    6.  .lime  1923,  pp    340-362, 

7  figs.     Describee  shop  completely,  giving  particulars  regarding  its  layout, 
crane  facilities,  machine  equipment,  etc  ;  various  machining  operations  and 

jig  method  of  ear  assembly,  first    nut    into  practice  at    this  shop,  and   methods 
used  in   final  erection   and   finishing  of  cars.      (Abridged  | 

K  Wl.w  sv  SIGNALING 
\i  roiiATic  Blocs      C    A  o   Installs  New  Signaling  with  Tram  Control      Rv   Age. 

vol    71.   no.  27,  June  9.    1928,  pp     1367-1860,    Id  figs  ;  also   Rv    Signal   Kngr  , 

"oj    P..  n,,    i,,  June  1923.  pp   213-21*.  13  figs.    Three-indication  color-light 

automatic  I. lock  signals  operated  liv  alternating  current,  together  with  ramps 
•DO  Control    equipment    for   automatic    tram    control,    installed    on    III    no     ol 

single  truck  between  Charlottesville,  Va  .  mi,,!  Staunton 
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Indicator,  D.  C.  Direct  Current  Relays.  Am.  Ry.  Assn.  (Signal  Section) — 
Proc,  Mar.  1923,  pp.  422-434.     Specification  for  d.  c  indicator. 

Interlocking.  B.  R.  T.  Automatic  Interlocking,  A.  A.  Roberts.  Ry.  Signal 
Engr.,  vol.  16,  no.  6,  June  1923,  pp.  253-255,  3  figs.  Switch,  signals  and 
train  stop  controlled  automatically  by  train  movement,  introducing  saving 
of  $390  a  month. 

Single-Track.  Economics  of  Railway  Signaling — Committee  XIX.  Am.  Ry. 
Assn.  (Signal  Section)—  Proc.,  Mar.  1923,  pp.  386-397,  1  fig.  Description 
and  discussion  of  proposed  plan  for  operation  of  single-track  line  by  signal 
indication. 

RAILWAY    TRACK 

Gage  Widening.  Widening  the  Gauge,  F.  Lavis.  New  York  R.  R.  Club— Official 
Proc,  vol.  33,  no.  6,  Apr.  20,  1923,  pp.  7046-7050.  Discussion  based  on 
suggestion  in  paper  by  F.  S.  Stevens  in  same  journal  that  it  may  in  future  be 
desirable  to  widen  gage  of  railroads  in  order  to  permit  haulage  of  heavier  trains. 
See  also  articles  entitled,  Effect  on  Locomotive  Design,  by  James  Partington, 
pp.  7050-7052,  and  Wider  Gauge  and  Train  Speeds,  W.  E.  Symons,  pp.  7052- 
7053,  bearing  on  same  subject. 

RAILWAYS 

Valuation.  Federal  Valuation  of  Railroads  and  Its  Results,  W.  A.  Van  Hook. 
Eng.  News-Rec,  vol.  90,  no.  24,  June  14,  1923,  pp.  104S-1049.  Outline  of 
what  has  been  accomplished  to  date  and  what  use  will  be  made  of  valuation 
figures. 

REFRACTORIES 

Manufacture,  U.S.  Manufacture  of  Refractories  in  America,  A.  F.  Greaves- 
Walker.  Iron  &  Coal  Trades  Rev.,  vol.  106,  no.  2879,  May  4,  1923,  p.  631. 
Processes  for  fireclay,  silica,  and  magnesite  and  chrome  products.  (Abstract  ) 
Paper  read  before  Ceramic  Soc. 

REFRIGERATING  MACHINES 
Small  Automatic.  Small  Automatic  Refrigerating  Installations.  Refrig.  Eng., 
vol.  9,  no.  11,  May  1923,  pp.  340-342,  4  figs.  Describes  small  automatic 
machine,  known  as  "Autofrigor,"  built  by  Escher,  Wyss  &  Cie.,  Zurich,  its 
construction,  performance  and  application.  Translated  from  Revue  Gfnernle 
du  Froid,  Jan.-Feb.  1923. 

REFRIGERATING   PLANTS 
Radiators,  Cast-Iron.     Cast-iron   Radiators  for   Refrigerating  Coils,   II.   J.    Mac- 

intire.     Power,  vol.  57,  no.  23,  June  5,  1923.  pp.  896-897,  4  figs.     Points  out 

advantages  of  radiator  section  for  refrigeration,  rather  than  piping;  pressure 

tests  of  section;  field  results. 
Umflow   Steam   Engine   in.     The   Uniflow   Steam    Engine.     Ice    &   Cold   Storage, 

vol.   26,   no.   302,   May   1923,    pp.    112-113.     Discusses   use  of   uniflow   steam 

engine  as  prime  mover  for  refrigerating  plants. 

RESEARCH 
High-Temper  'Ture.  Laboratory  Apparatus  for  Heating  to  High  Temperatures 
(Les  appareils  de  laboratoire  pour  le  chauffage  aux  hautes  temperatures), 
M.  Garvin  and  Georges  Chaudron.  Chimie  &  Industrie,  vol.  9,  no.  4,  Apr. 
1923,  pp.  647-650,  6  figs.  Fusion  in  vacuum  of  steel  samples  for  studying 
refining  of  impurities;  fusibility  of  very  refractory   metals. 

RIVERS 
Overflow  Control.  Floods  and  Irrigation  in  the  Sabana  of  Bogota  (Estudio 
sobre  la  solucion  que  convienc  dar  al  problema  de  las  inundaciones  y  riegos 
en  la  Sabana  de  Bogota),  Enrique  Uribe  Ramirez.  Anales  de  Ingciiieria. 
vol.  30,  nos.  355-357,  Oet.-Dec.  1922,  pp  118-163,  10  figs.  Hydrographic  data 
of  Bogota  river;  to  tographical  maps;  flow  gaging;  proposed  control  of  floods. 

ROAD  CONSTRUCTION 

Canyon-Side  Road.  Construction  Methods  on  a  Canyon-Side  Road  in  Wyoming 
R.  L.  Silver.  Eng.  News-Rec,  vol.  90,  no.  23,  June  7,  1923,  pp.  988-991, 
7  figs.  Side  hill  cuts  in  solid  and  loose  rock  slopes  involved  coyotehole  blast 
ing,  tunneling  granite  and  diorite  and  blasting  talus  for  steam  shovels. 

Machines.  Road  Material  Preparing  Plant.  Engineering,  vol.  115,  nos.  2996 
and  2997,  June  1  and  8,  1923.  pp.  682-6S:{.  9  figs.  Describes  some  of  machines 
exhibited  and  tried  out  at  demonstration  in  connection  with  summer  meeting 
of  Instn.  Municipal   &  County  Engrs. 

Plant  and  Appliances.  Plant  and  Appliances  for  Road  Construction  and  Main- 
tenance. Quarry  <t  Surveyors'  &  Contractors'  .11  .  I  Roads  Constrn  Section), 
vol.  28,  no.  315.  May  1923,  pp.  3-20,  28  figs  Review  of  various  types  •■! 
plant  ami  appliances  introduced  to  assist  roadmalcers. 

Victoria,  B.C.  Road  Construction  in  Victoria  County,  Out.  Can.  Engr,  vol. 
44,  no.  21,  May  22,  1923.  pp.  513-616.  Review  of  construction  and  main- 
tenance operations  for  last  season;  rules  and  regulations  for  use  of  foremen 
and  others. 

ROADS,  CONCRETE 

CEMENT  Concrete.  Modern  Developments  in  Methods  of  Constructing  Cement 
Concrete  Pavements,  E  G.  Willcmin  Can.  Engr  ,  vol  44,  no  19,  Ma\  B. 
1923,  pp  480-482.  Preparation  of  subgrade,  manipulation  of  materials  and 
finishing  surface;  transportation. 

French  Experiments.  French  Experiments  m  Concrete  Paving.  M.  Varview  and 
E.    Nicolas.      Eng.    &  Contracting.   (Roads    ,V   Streets),   vol    69,  no.  6.  June  o. 

1923,  pp,  1266-1267      Experiments  in  mixing  aggregate  with  material  during 

rolling;  in  spreading  mortar  on  surface;  with  special  cement:  reinforced  con- 
crete surfacing,  Pont-a-Mousson  system;  concrete  surfacing  into  which  mate- 
rials are  set  in  form  of  mosaic  work.  Paper  presented  before  Int  Road  Con 
tress. 

ROCK    DRII  I  S 
Rotation    MECHANISMS.      Rotation    Mechanisms    for    Rock    Drills,    Roval    J.    Day 
Eng.    ,v   Mm    .11  -Press,  vol     116,  no.  23.  June  9.    1923.  pp    1(117-1023.   15  tigs 

Describes  devices  developed  to  impart  rotary  movement  to  steel  ol  power- 
operated  drills;  piston  and  hammer  types  considered, 

ROLLING    Mil  [JB 
Bloom-Charoinc    Machine     Ground   Type   Bloom-Charging    Machine      tron    <v 

Coal  Trades  Re\  ,  vol  106.  no  2879,  Maj  I,  1923.  p  633,  3  figs.  Duty  is  to 
take  bloom   from   press  and   charge  it  into  reheating  furnace,   and    to  deliver 

reheated  pressing  t<>  disk  mill. 
Electrically  Driven  Electric  Mill  Drive  Is  Efficient,  Henrj  r  Davis  lr,,n 
Trade  Rev.  vol  72.  no  22,  May  31,  1923,  pp  1611  L6H  Bar-mill  equip 
incut  installed  in  East  Chicago  plant  in  1921  has  shown  satisfaotorj  and  econo 
mioal  operation;  slow-apecd  .inert  drive  motor  s  feature;  main  and  auxiliar) 
apparatus      [Abstract  I     Papei  presented  befon    \m    tron  and  Steel  [net 

ROOF   1  in  881  S 
Repairing      Method  of  Repairing  Rool  Trusses      I  as   snd  Contracting,  (Buildings) 
vol   18,  no.  6,  May  23, 1928,  pp   1162-1164    !i'««      How  decaying  ends  of  heavj 
timbei  truss,,  w ,  t ,   replaced  b)   nen  struction 
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RUBBER  INDUSTRY 

Mechanii  m  Problems     Borne  Mechanical  Problems  In  the  Rubbei  Industry,  E  ( ■ 

Young      Inst,,     Mech     I  ifi  Proi      no    2,   .Ian     L023,   pp    218-279   rod 

(discussion!    279^300,   'tl    fu;s     General   factory  design:   heating,   ventilation 

1  I  ■  lu-[    sweep  powders;  washing  and  washers;  dry<  i  i;  automatic 

hum:-    itandard  mills;  mill  practice;  vulcanisation  plant;  at 


SAFE1 V 

Codes  The  Development  of  Industrial  Safetj  Codes,  M  <.  Lloyd  Mech.  Eng., 
vol  45,  no  6,  June  1923,  i>p  356-387  After  giving  statistics  showing 
for  accident-prevention  work  from  both  humanitarian  and  economic  viewpoint 
author  Bhows  value  of  state  inspections  and  national  codes;  presents  briel 
history  of  Am.  Eng.  Standards  Committee's  activity  in  this  field  and  of  Safety 
Code  Correlating  Committee  outline  of  manner  in  which  safety  Codes  are  now 
formulated. 

Industrial.    Industrial  Safety.     tnf    Labour  Rev.,  vol.  7,  no.  2-3,  Feb.-Mar,  1923, 
pp.  402-417.     Principles  of  accident  prevention;  accident  prevention  and  ins- 
I tion  in  Great  Britain.  Switzerland,  Austria  and  Belgium;  German  mining  ac- 
cidents,  rescue  work  and   accident   insurance. 
SAND 

Dredging,  Dragline.  River  Sand  Plant  With  Long  Span  Cableway,  Arthur  G. 
U  ilson  Cement  Mill  and  Quarry,  vol  22,  no.  9.  May  5,  1923,  pp.  37-38,  3  ftps. 
General  layout  of  Tell  City  Sand  and  Gravel  Co  's  plant  at  Tell  City,  Ind  , 
including  description  of  Sauerman  dragline  cableway  excavator,  bucket  of  which 
is  of   1 M  cu.  yd.   capacity. 

Hydraulicking  Methods.  Mining,  Washing  and  loading  Sand  Hydraulically. 
Rock  Products,  vol.  20.  no.  11.  June  2,  1923,  pp.  38-40,  8  figs.  Operations  of 
Atlanta  Sand  and  Supply  Co.  of  Atlanta,  Ga.,  at  Galliard  and  Rollo,  Ga.: 
hydraulicking  method  employed  at  both;  same  water  used  in  digging  material 
is  used  to  convey,  wash  and  load  it  direct  into  cars  for  shipment 
SAM).   MOLDING 

Pkhmeabii.ity.  Mathematical  and  Experimental  Contribution  to  the  Study  of  Foun- 
dry Sands  (Contribution  mathematique  et  experimentale  a  l'etude  des  sables 
en  fonderie),  Georges-Louis  Borne.  Fonderie  Moderne,  vol  17,  May  1923,  pp. 
151-154,  4  figs  Discusses  permeability,  its  definition  and  method  of  deter- 
mination, giving  examples  of  calculation. 

SCREW  MACHINES 

Brass  vs.  Steel  Products.  Reducing  Screw  Machine  Product  Costs  By  Substitu- 
ting Brass  for  Steel,  Harold  L.  Burlingame.  Am.  Much.  vol.  58,  no.  23,  June 
7,  1923.  pp.  823-824,  1  fig.  Savings  result  from  higher  operating  speeds; 
reduction  in  cost  of  tool  equipment;  limitations  imposed  by  size  of  stock;  salvage 
values  of  materials. 

SCREW  THREADS 

Tolerances,  German  Standards  for.  Remarks  on  German  Industrial  (ND1) 
Standards  .for  Screw  Thread  Tolerances  (Erlauterungen  zu  den  Normenbliit- 
tern  der  Gewindetoleranzen).  G.  Berndt.  Werkstattstechnik,  vol.  17,  no.  6, 
Mar.  15,  1923,  pp.  161-175,  7  figs.  Deals  with  tolerances  and  thread  fits;  metric 
and  Whitworth  threads;  control  of  screws;  accuracy  of  gages.  Presents  ND1 
standard  tables  for  metric  and  Whitworth  threads. 

SCREWS 
Wood.     U.S.  Government  Specification  for  Wood  Screws.     U.S.  Bur.  of  Standards — 
Circular,  no.   140,   Mar.  2fi,   1923,  6  pp.     Specification  officially  adopted  by 
Fed.  Specification'Boards  for  use  of  departments  and  independent  establishments 
of  Government  in  purchasing. 

SEAPLANES 
Testing  Models  of.     Ten  Years'  Testing  of  Model  Seaplanes,  G.  S.  Baker.     Roy. 
Aeronautical  Soc— JI.,  vol.  27,  no.  149,  May  1923,  pp.  224-238  and  (discussion) 
239-243,  0  figs,  partly  on  supp.  plate.     Account  of  beginnings  of  tank  tests  of 
seaplane  hulls  carried  out  under  authority  of  advisory  Committee  for  Aero- 
nautics in  1912.     Differences  between  model  tests  and  machine;  method  of  esti- 
mating machine  data  from  model  tests,  and  checks  upon  such  estimates  obtained 
by  actual  measurement  on  machines.     List  of  published  papers  giving  results 
of  tests  carried  out  in  Wm.  Froude  National  tank. 
SEWAGE  DISPOSAL 
Activated  Sludge.     The  Activated  Sludge  Process,   Withington   Works,   Edward 
Ardern  and  William  T.  Lockett.     Chcm.  and  Industry,  vol.  42,  no.  21,  May 
25,  1923,  pp.  225T-230T,  1  fig.     Summary  of  information  accumulated  as  result 
of  close  study  of  operation  of  plant  since  January  1921. 
METHOD.     Modern  Trend  in  Sewage  Disposal,  Geo.  G.   Nasmith.     Contract  Tree, 
and  Eng.  Rev.,  vol.  37.  no.  32,  May  30,  1923,  pp.  141-145.     Review  of  methods 
and  results ;  preliminary  treatment  of  sewage,  grit  chambers,  treatment  of  sewage 
imhoff  tanks,  complete  treatment,  trickling  filters,  activated  sludge  process, 
sludge  disposal,  dilution  as  method  of  disposal. 
SEWERS 
Design.     Essential  Points  in  Sewer  Design.     Contract  Rec.  and  Eng.  Rev  ,  vol    37 
nos.  18  and  19,  May  2  and  9,  1923,  pp.  402-407  and  434,  8  figs.     Cross  sections 
that  are  generally  used  and  advantages  and  disadvantages  pertaining  to  them; 
influence  of  soil  and  other  conditions  on  construction.     From  report  before 
Am.   Concrete   Inst. 

SILICA 
Diatomaceous  Earth.     Mining  Diatomaceous  Earth  at  Lompoc,  Cal.,  E.  D.  Gard- 
ner.    Cement,  Mill  and  Quarry,  vol.  22,  no.  9,  May  5,  1923,  pp.  41-42,  1  fig. 
Composition,  uses  and  mining  methods  of  diatomaceous  earth  or  kieselguhr 
of  Lompoc,  Cal. 

SOLDERING 
Pno<  i  sses.     The  Soldering  of  Metals,  Wm.  Mason.     Metal  Industry  (Lond),  vol. 
22,  no.  19,  May  11,  1923,  pp.  409-471.  Explains  processes  of  soldering  various 
metals  and  gives  constituents  of  fluxes  in  general  use  in  tabular  form. 
SOLDERS 
\i  i  unroll.     Solders  for  Aluminum.     U.S.  Bur.  of  Standards — Circular,  no.  78.  Mar 
20,  1923,  14  pp.  7  figs.     Results  of  recent  tests  of  several  new  solders,     Biblio- 
graphy. 

SOOT  BLOWER 
Mi  i  banical.    Improvements  m  Mechanical  Soot  Blowers  by  the  Bayer  Company 
W.  F.  Shaphorst.     Steam,  vol.  31,  no.  4,  Apr.  1923,  pp,  105-108,  7  figs      Re- 
volving soot-blower  element  developed  by  Bayer  Co.  that  overcomes  tempera- 
ture difficulties  by  use  of  monel  metal,  and  possesses  other  valuable  features 
STANDARDIZATION 
\\  roifOBlLE    Parts      Eliminating   Needless   Cost   and   Confusion.     D.    G.    Baud. 
Indue.  Mi  N  Y  ),  vol.  65,  no.  6,  June  1923,  pp.  334-387.  2  figs.     How 

General    Motor,  Corp    reduced   numbwr  of  parti  in  its  products  from    13.0(H) 
to  2,100 


Kahwayh.    Simi.lificatir.il — The  New  Fundamental  In  Business.  Raa  M    Hudson 

Hv    Rev  .  vol    72.  no   23,  June  9,  1923,  pp  •   of 

ndardixation  to  railway!  as  largest  consumers  and  tra'  rials. 

STEAM 
Generation     Some    Clements   of   Efficient   steam   Generation,    David   Brownlie. 

Combustion,  vol    8.  no    t,  Apr.  1923,  pp    237-241,2  80      Continuous  flue-gas 
analysis. 

STEAM-ELECT  RIC  PLANTS 

Asbestos  Mii.i      New  Johns-Manville  Power  Plant   Designed  by  Staff  1 

Power  Plant  Eng.,  vol.  27,  no.  12.  June  l"..  1923,  pp   AO9-0I8,  20  figs      Mew 

plant  built  for  manufacture  of  asbestos  product!  supplied  by  4100  hp.  of  boiler 
capacity  and  5000  kva    generator  capacity. 

Dbtboit  Edison-      New   Marysville  Plant    Handles   Increasing   Demand,   Paul   W 
Thompson      Power  Plant  Eng.,  vol  27.no   11,  June  1, 1923,  pp 
Two  units  at  new  Detroit  Edison  plant  are  supplied  l.y  four  2821-1. p.  boil 
details  of  coal    handling,   boiler,   turbine  and   condenser  rooms,   switch   house 
and   auxiliary   system;    operation 

Hell  Gate,    New   Yobs:.     Alternating  Current   in    New   York,   Frank   W    Smith 
Elec.  World,  vol   Bl.no  21,  May  26,  1923,  pp   1196-1199,  4  figs.     Idditioi 
Hell  Gate  station   of   United    Elec.    Eight    A:    Power  Co  ;   interesting  features 
of  new  equipment. 

Lansing,  Mich.     Municipal  Power  Plant,  O    E.  Bulkeley      Power,  vol.  57,  no    I 
June  19,  1923.  pp  968476,  7  fig-      Plant  operated  by  Board  of  Commissioi 
initial  installation.  25,000  kw  :  steam  supplied  to  turbines  at  275-lb.  pressure 
and  200-oVe.  superheat;  six  15,000-eq.  ft    V-typc  boilers,  each  fired  by  16  retort 
underfeed  stokers. 

Pittsburgh,  Pa.  Development  of  the  Colfax  Station  of  the  Duquesne  Eight  Com- 
pany, J.  M  Graves,  Elec.  JE,  vol.  20.  no.  6,  June  1923,  pp  198-201,  3  figs. 
Program  for  extension  of  Colfax  Stat  ion  makes  proi  ision  for  addition  of  a  G0.0<)0- 
kw  unit .  consisting  of  two  independent  turbo-generators  of  30.000-kw.  eapa 
each,  with  a  high-tension  transformer  unit;  details  of  present  and  new  equip- 
ment. 

Pueblo,  Colo.  New  Plant  for  Pueblo.  Colorado.  Power,  vol.  .">7.  no  21,  June  12. 
1923.  pp.  922-926,  6  figs.  Initial  7500-kw.  unit  of  modern  turbine  plant 
installed;  special  coal  and  ash  handling:  evaporator  system  for  make-up  water, 
unique  method  of  driving  circulating-water  tunnel. 

STEAM   ENGINES 

High  Vacuum.  Vacuum  and  Reciprocating  Engines.  I)  C  McN'air.  Practical  Engr. 
vol.  67,  no.  1889,  May  10,  1923,  pp.  261-262,  1  fig  Points  out  that  with 
reciprocating  engines  there  is  decided  limit  beyond  which  vacuum  should  not 
be  forced,  and  explains  reason  for  this  limitation. 

Reciprocating.  Latest  Development  in  Reciprocating  Steam  Engines  From  the 
Thermoelectric  Standpoint  (Die  letzte  Entwicklung  der  Kolbendampfmaschine 
vom  warmeteehnischen  Standpunkt  betrachteO,  P.  Stephan.  Warme.  vol. 
46,  no.  15,  Apr.  13,  1923,  pp.  151-154,  10  figs.  Clearance:  entropy  temperature 
diagram;  compound  engines;   marine  engines;  superheating  d.c.   machines. 

STEAM  PIPES 
High-Pressure.     Valves  and  Piping  for  High  Pressure  Steam  Lines,  D.  H.  Skeen. 
Power  Plant  Eng.,  vol.  27,  no.  11,  June  I,  1923,  pp.  565-566,  3  figs.     Steam 

Pressures  of   600   to   1200   lb.   and   correspondingly   high   temperatures   have 
rought  about  radical  changes. 

STEAM  TRAPS 
Michaei.is.     An  Improved  Michaelis  Steam  Trap,  C.  C.  W.  Gnnswijk.     Int.  Sugar 
,11. ,  vol.  25,  no.  290;  Feb.  1923,  pp.  71-72,  1  fig.     Describes  improved  apparatus 
for  removal  of  condensed  water  from  steam  drums  of  evaporators. 

STEAM  TURBINES 

Leakage  in  Multi-St\ge  Impulse.  Disphragm  Leakage  in  Multistage  Impulse 
Turbines,  Albert  J.  Jadot.  Sibley  JE  Eng..  vol  37,  no.  5,  May  1923,  pp. 
110-114,  6  figs.     Calculation  of  losses  due  to  leakage 

ReactioV.  Reaction  Turbine  Uses  Axial  Clearance  in  High-Pressure  Blading 
Power,  vol.  57,  no.  22,  May  29,  1923.  pp.  839-841.  7  figs.  New  features  incor- 
porated in  design  of  5000-kw.  turbines  installed  in  municipal  plant  of 
Ashtabula,  O. 

Valve  Gears,  Hunting  of  Steam-Turbine  Governor  and  Valve  Gears — Charac- 
teristics of  Hunting,  Eustis  H.  Thompson.  Power,  vol.  57,  nos.  23,  24  and  25, 
June  5,  12  and  19,  1923,  pp.  898-901,  2  figs.,  931-933,  2  figs,  and  9S4-986.  4  figs. 
June  5:  Governor  operation  with  slow  changes  of  load  is  contrasted  with  difficul- 
ties encountered  when  sudden  large  load  variations  occur;  general  conditions 
known  as  "hunting"  affects  a.c.  and  d.c.  units  differently.  June  12:  Additional 
causes  of  hunting.     June  19:  Special  troubles  of  hydraulic  and  mechanical  types. 

Alloy  Steels.     See  Alloy  Steels. 

Automobile  Sheets,  Defects  in.  Defects  in  Automobile  Steel  Sheets.  George  F. 
Comstock.  Iron  Age,  vol.  Ill,  no.  21,  May  24,  1923,  pp  1475-14S0,  39  figs. 
Causes   explained   by    metallographic   examination    of   20   samples. 

Carbon,  Migration  to  Ingot  Iron.  Migration  of  Carbon  from  Steel  to  Ingot  Iron, 
O.  Z.  Klopsch  and  H.  F.  Roberts.  Am.  Soc.  Steel  Treating — Trans.,  vol.  3.  no. 
8,  May  1923,  pp.  855-863,  16  figs.  Points  out  possibilities  of  obtaining  quanti- 
tative results  of  rate  of  migration  and  depth  of  penetration;  results  obtained 
show  definitely  that  there  is  transfer  of  carbon  from  steel  to  carbonless  ingot 
iron.     Photomicrographs. 

Crystallization,  Delayed.  Delayed  Crystallization  in  the  Carbon  Steels — The 
Formation  of  Pearlite,  Troostite,  and  Martensite,  A.  F.  Hallimond.  Am.  Soc. 
Steel  Treating— Trans.,  vol.  3,  no.  9,  June  1923,  pp  '.131-913.  1  fig.  Deals  with 
application  of  superaaturation  theory  of  steel.     Bibliography. 

FaTIOUE  Tests  The  Mechanics  of  the  Wohler  Rotating  Bar  Fatigue  Test,  W 
Mason.  Engineering,  voL  116,  no.  2996.  June  1.  1923.  pp.  698-699,  5  figs. 
Relation  between  lateral  deflection  and  deflection  in  plane  of  bending  of  WShler 
rotating  bar  is  discussed  and  attempt  is  made  to  ascertain  if  there  is  constant 
ratio  between  lateral  deflection  and  width  of  hysteresis  loop. 

Spark  Tests.  Spark  Tests  for  Steel.  S.  P.  Rockwell  Macby.  i  N.Y.I,  vol.  29.  no. 
10,  June  1923,  pp.  779-7S0,  2  figs.     Describes  application  of  spark  test 

STEEL  CASTINGS 
GRINDING       Grinding    Manganese-Steel   Castings.    Howard    Campbell.      Am.    Mach  , 
vol.  58,  no.  22,  May  31,   1923,  pp    783-786,    11   figs      Grinding  operations  on 
manganese  steel  parts:  grinding  machines  made  out  of  lathes,  planers  and  boring 
machines;    methods    and    equipment. 

STEEL,  HEAT  TREATMENT  OF 
Tempering.  Tempering  Very  Soft  Steel  at  Very  High  Temperature  uSur  la  faculte 
de  trempe  de  l'acier  extrafoux  A  tres  haute  temperature  ,  M  Sauvageot  and 
H.  Delmas.  Academic  des  Sciences — Comptcs  Rendu*  des  Seances,  vol  176, 
no.  19.  May  7,  1923,  pp.  1310-1313.  As  carbon  content  of  steels  decrc 
critical  temperature  of  tempcringriscs  very  rapidly  and  marten  «ite  obtained 
has  deereasiugly  small  hardness,  hence  it  is  often  impossible  to  harden  pure 
iron  at  very  nigh  temperatures. 
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STEEL  MANUFACTURE 

Temperature,  Influence  of.  Influence  of  Temperature  in  Steel  Making  Processes, 
Ch.  Clausel.  Iron  Age,  vol.  111.  no.  21,  June  14,  1923,  pp.  1710-1711.  Poor 
results  follow  very  high  working  temperatures;  iron  oxide  and  its  solubility; 
phosphorus  as  deoxidizer.  Abstracted  and  translated  from  Revue  de  Metal- 
Iurgie,  Nov.  1922. 

STOKERS 

Underfeed.     Many  Features  in  Design  of  New  Taylor  Stoker.     Power  Plant  Eng. 
vol.  27,  no.  11,  June  1,  1923,  pp.  602-604,  3  figs.     New  type  of  H-stoker  equip- 
ped with  crankshaft   or  hydraulic  drive;   enclosed  spur  gear  for  crankshaft; 
bottom  of  retort  formed  by  telescopic  auxiliary  pushers. 
STREET  CLEANING 

Electric  Vehicles  for.  Electrically  Driven  Vehicles  for  Street  Cleaning  (Elek- 
trisch  angetriebene  Fahrzeuge  fiir  die  Strassenreinigung),  H.  Wernekke. 
Elektrische  Betrieb,  vol.  21,  no.  7,  Apr.  10,  1923.  pp.  73-77,  12  figs.  Sprinkling 
cars,  street-washing  machines,  etc.  with  detachable  two-wheel  tractor;  standard 
electric  truck  of  Hansa-Lloyd  Works. 

SUBSTATIONS 

Automatic.  Automatic  Substations  and  Dutv  Cycle  of  Oil  Circuit  Breakers.  Elec. 
World,  vol.  81,  no.  23.  June  9,  1923,  pp.  1363-1365,  1  fig.  Electrical  apparatus 
committee  of  Nat.  Elec.  Light  Assn.  reports  on  prevailing  practice  in  con- 
struction of  industrial  substations,  experiences  with  automatic  substations, 
agreement  on  duty  cycle  of  oil  circuit  breakers,  and  revision  of  motor  rules. 

Semi-Automatic.     Distant-Controlled,     Non-Overloadable     , Semi-Automatic     Sub- 
station.    Elec.   Ry.  Jl.,  vol.  61,  no.  21,  May  26,   1923,  pp.  873-878,   13  figs. 
NYC.  R.R.  has  installed  in  electrified  zone  at  New  York  a  2000-kw.  motor- 
generator  set  to  raise  potential  100  volts  during  rush  hours. 
SUPERPOWER 

Interconnection  of  Systems.  Problems  and  Developments  in  the  Control  and 
Interconnection  of  Power  Systems,  H.  R.  Summerhayes.  Gen.  Elec.  Rev., 
vol.  26,  no.  6,  June  1923,  pp.  327-337,  8  figs.  Describes  problems  which  have 
to  be  solved  when  large  power  centers  are  tied  together  into  superpower  zones; 
control  under  normal  and  abnormal  conditions. 

Pacific  Northwest,  Survey.  Superpower  Survev  of  Pacific  Northwest.  Elec. 
World,  vol.  81,  no.  20,  May  19,  1923,  pp.  1137-1138,  2  figs.  Engineering 
investigators  find  that  existing  interconnected  power  systems  will,  through 
natural  expansion,  prove  adequate  for  many  years  to  needs  of  that  part  of 
country. 

Super-Power  Survey  of  the  Pacific  Northwest.  JI.  Elec.  &  Western 
Industry,  vol.  50,  no.  9,  May  1,  1923.  pp.  320-329,  14  figs.  Report  of  com- 
mittee presenting  present  electrical  development  of  Washington,  Idaho  and 
Oregon  and  its  relation  to  their  future  growth. 

Sociological  and  Political  Aspects.  Superpower — A  National  Resource.  Am. 
Inst.  Elec.  Engrs.— Jl.,  vol.  42,  no.  6,  June  1923,  pp.  645-652.  Contains 
following  articles:  Power  and  Social  Progress;  Paul  T.  Brady;  The  Engineering 
of  Superpower,  R.  F.  Se.huchardt;  Su  erpower  as  a  National  Policy,  M.  H. 
Avlesworth. 

SURVEYING 

Aerial.  Recent  Experiments  in  Aerial  Surveying  by  Vertical  Photographs,  B. 
Melvill  Jones  and  J.  C.  Griffiths.  Nature  (Lond.),  vol.  3,  nos.  2796,  June  2, 
1923.  pp.  745-748,  2  figs.  Shows  that  it  is  possible  to  carry  out  aerial  survey- 
ing by  vertical  photographs  at  rate  of  100  sq.  mi.  of  day's  flying.  From 
lecture  delivered  before  Roy.  Instn. 


TERMINALS,   RAILWAY 

Mail-Handling  Device.  New  Mail  Handling  Device  at  Chicago  Mail  Terminal. 
Ry.  Age,  vol.  74,  no.  27,  June  9,  1923,  pp.  1385-1386,  5  figs.  Describes  system 
comprising  overhead  conveyor,  whereby  mail  sacks  are  transported  from 
loading  dock  at  foot  of  chutes  to  string  of  man  cars  and  deposited  into  cars 
through  any  one  of  eight  doors  with  aid  of  selective  tripping  device. 
TEXTILE   MILLS 

I  ii  CTBIC  Heatino.  Heating  a  Cotton  Weave  Shed  by  Electricity,  C.  T.  Guildford. 
Am.  Inst.  Elec.  Engrs. — Jl.,  vol.  42,  no.  6,  June  1923,  pp.  582-588,  9  figs. 
Installation  of  electric  heating  of  cotton  weave  shed;  test  of  excellency  of 
methods  of  estimating  quantity  of  heat  required  for  buildings  of  this  kind; 
conditions  under  which  electric  heating  in  textile  mill  may  be  used. 
THERMODYNAMICS 

Phoiilkms.  Some  By-Paths  in  the  Fundamentals  of  Engineering.  Julius  Frith  and 
Frederick  Buckingham.  Engineer,  vol.  135.  no.  3517.  May  25.  1923,  pp. 
544-546.  Discusses  terms,  thermal  equivalent  of  mechanical  work,  and 
mechanical  equivalent  of  heat,  which,  author  ciaims,  do  not  express  same 
thing;  question  of  obtaining  energy  from  compressed  air. 

3l  i  i.RSATURATiON  Limit.  The  Supcrsat uration  Limit.  II.  M.  Martin.  Engineering, 
vol.  115,  no.  2994,  May  IS,  1923,  p.  607.  Author  compiled  new  tables  of 
properties  of  steam  at  Wilson  line  to  replace  those  given  in  his  "New  Theory 
of  the  Steam  Turbine". 

TRACTORS 

lis,  ANALYSIS  Nebraska  Tractor-Test  Analysis,  Oscar  W,  Sjogren.  Soc  Auto- 
motive Engrs.— Jl.,  vol  J2.  no.  6,  June  1923,  pp.  587-594  and  609,  26  figs. 
Compilation  of  all  results  of  tractor-testing  work  at  1  Diversity  of  Nebraska; 
author  specifics  equipment  used,  and  discusses  proper  rating  of  tractors,  bell 

'Is.  weight  distribution,  tractive  efficiency,  wheel  Blippage,  piston  displi 

u if ut,  fui' I  and  water  consumption;  comment  on  di  fi  1  I    of  tractors,  and  recom 
raendations  for  remedying  them 

TUNNELING 

Mines      Reinforced-Concrete  Section  Building  by  the  Waltei  and  Senkel  System 

(Der    Eisenbeton-Streckenausbau    der    Haunrt    Walter    und    Henlcel),    I)     K 

r.renner      Gluckauf,  vol.  69,  no    17,  Apr  28,  1923.  pp  410-413,  6  figs.    Method 

pable  <.f  adaptation  to  local  circumstances  ami  especially  suitable  for  high 

earth  pressures,  has  been  proved  entirely  successful 


v  i.citm   TUBES 
\    W«   Type  ■■!  High  Powei   Vacuum  Tube  (1  n  nouveau  type  de 
mpe  a  vide  tn     pui       .1.   .  M    w    Wilson       tnnales  di     Posti    ,  Telegraphee 
el    1  vol    12,  no   5,  Maj    1923,  pp   800-614,  11  figs     Construction 

of  vacuum  tubes  oi  mon   than  one  kilowatt  and  it    difficulties,  due  to  great 
nuantitj  of  heat  11  must  be  able  to  stand  in  operation;  description  ol  proci 
for  production  oi    LOO  kw    tubes      from   Efei     Comm«nication,    Vug    1922 

\  I. VI  II    VIION 

rATK  Commissio:    ii.imi:,      The  Report  of  The  New  York  State  Comi 
on  ventilation      Heat    A   Vent    Mag.,  \oi    20,  no    5,  May  1928,  pp   86-38 

era!  plan  ol  experiment    and  Held  investigation!  conducted  by  Commi    ii 
effect  of  atmoepherii    condition:   on  health,  comfort   and  efficiency;  favours 
wmdon  ventilation 


VOCATIONAL   TRAINING 

Developments.  Education.  Int.  Labour  Rev.,  vol.  7,  nos.  2-3,  4  and  5,  Feb.- 
Mar.,  Apr.  and  May,  1923,  pp.  418-442,  632-641  and  780-798.  Feb.-Mar.: 
Vocational  guidance  and  education  in  Czeeho-slovakia;  work  of  Strasburg 
vocational  guidance  office  in  1922;  problem  of  vocational  ability;  vocational 
training  in  various  countries;  workers'  education  in  various  countries.  Apr.: 
Apprentice  training  in  Austrian  metal  industry,  by  Fritz  Rager;  vocational 
education  in  United  States.  May:  Workers'  education  in  Sweden;  proposals 
for  chambers  of  crafts  in  France;  notes  on  vocational  guidance. 
VULCANIZED   FIBER 

Machining.  Machining  Vulcanized  Fiber.  A.  B.  Eastman.  Machy.  (N.  Y.). 
vol.  29,  no.  10,  June  1923,  pp.  781-782.  Notes  on  milling  fiber:  turning  and 
threading;  drilling  and  tapping:  bending  and  forming;  punching;  sawing; 
machining  in  automatic  machines  Further  information  of  machining  fiber 
described  by  another  manufacturer. 


w 


WAGES 

Methods  of  Establishing  Rates.  Methods  of  Establishing  Wage  Rates  and 
Determining  Promotions,  H.  P.  Carruth.  Paper  Trade  Jl.,  vol.  76,  no.  21,  May 
24,  1923,  pp.  49-58,  7  figs.  Job  analysis;  basis  of  rating;  w-eight  factors;  etc. 
Paper  read  before  Tech.  Assn.  Pulp  &  Paper  Industry. 

Occupational  Rating  Plan.  The  Occupational  Rating  Plan  of  the  International 
Harvester  Company,  Arthur  H.  Young.  Management  Eng.,  vol.  4,  no.  5, 
May  1923,  pp.  301-306,  0  figs.  Method  adopted  is  one  of  purely  relative 
values,  taking  prevailing  community  rate  for  common  labour  as  base;  over 
900  occupations  have  been  so  classified. 

Payment  by  Results.  The  Future  of  Payment  by  Results.  J.  E.  Powell.  Jl.  Indus. 
Administration,  vol.  2,  no.  15,  Mar.  1923,  pp.  67-80.  Real  object  of  payment 
by  results;  acceptability  of  principle:  difficulties  in  application;  influence  of 
past  practice;  possibilities  of  stronger  policy;  supposed  failure  of  individual 
systems. 

Standard-Hour   System.     The   Standard-Hour   Plan   of   Wage   Payment,    M.    E. 
Mernman.     Management  Eng.,  vol.  4,  no.  6,  June  1923,  pp.  381-387.     How 
it  compares  in  clerical  cost  with  other  systems. 
WATER   PIPE 

Sizes.  New  Charts  for  Calculating  Pipe  Sizes  for  Water  Flow,  F.  E.  Gieseeke. 
Heat.  &  Vent.  Mag.,  vol.  20,  no.  5,  May  1923,  pp.  46-51.  9  figs.  Describes 
charts  and  gives  examples  showing  their  use  Supplemented  by  recent  test 
data  proving  their  reliability. 

WATER  POWER 

British  Resources.  Water-Power  in  the  British  Empire,  Theodore  Stevens.  Nature, 
vol.  3,  no.  2792,  May  5,  1923,  pp.  607-609,  2  figs.  Deals  with  reports  of  Water 
Power  Committee  of  Conjoint  Board  of  Scientific  Societies  and  Board  of 
Trade  Water  Power  Resource  Committee;  hydro-electric  power  developments 
in  various  parts  of  British  Empire.     Lectures  before  Roy.  Instn. 

Economics.     Water   Power,    Charles    W.    Kellogg.     Boston    Soc.    Civ.    Engrs  — Jl. 
vol.   10,  no.  6,  June   1923,  pp.  255-266.     Fundamentals  in  relation  of  water 
power  to  coal  and  economics  of  water  power  in  general. 
WATER   SUPPLY 

Surface,  United  States.     Surface  Water  Supply  of  the  United  States,  1919-1920, 
Nathan    C.    Grover.     U.S.    Geological    Survey,    Water-Supply    Paper    504, 
1923,  185  pp.,  5  figs.     Gaging-station  records  of  St.  Lawrence  River  basin. 
WATER   WORKS 

Detroit.  The  Detroit  Water  Works — A  Model  of  Efficiency,  F.  H.  Stephenson. 
Fire  &  Water  Eng.,  vol.  73,  no.  20,  May  16,  1923,  pp.  893-894  and  917-918, 
4  figs.  How  work  of  department  is  planned;  pipe-laying  methods;  portable 
lighting  plants. 

Intakes.  Factors  in  Construction  of  Water  Worl,s  Intakes,  Robert  W.  Angus 
Can.  Engr.,  vol.  44,  no.  20,  May  1.".,  1923.  pp.  500-502.  4  figs.  Relative  merits 
of  visible  and  submerged  cribs;  advantages  of  submerged  type:  protection 
intake  from  foreign  matter;  intake  should  be  of  ample  size  and  slope  upward 
to  well. 

STATISTICS.  Waterworks  Statistics.  Pub.  Works,  vol  54,  no  5.  May  1923.  pp. 
174-183.  Tables  compiled  from  information  furnished  by  superintendents 
of  more  than  600  water-works  plants;  mains  laid  in  1922;  methods  emploj  ed  111 
purifying  water. 

WEIGHTS  AND   MEASURES 

Ultimate  Rational  Units.  Physical  Constants  ami  Ultimate  Rational  Units, 
Gilbert  N.  Lewis.  Lond.,  Edinburgh  A  Dublin  Philosophical  Mag  &  Jl  Sci 
vol.  45,  no.  266,  Feb.  1923,  pp.  266-275.  The  metric  or  ('  G  S  system; 
mechanical  equivalent  of  heat;  constant  of  Dulong  and  Petit,  and  gas  constant . 
electric  and  magnetic  units;  rational  unit  of  time  new  unit  of  mass  or  energy  . 
constant  of   Stefan's   law;    Planck's   constant;   elimination   of   centimeter. 

WELDING 

Monxl  Metal.  Welding  Monel  Metal.  Acetylene  .11.,  vol  24,  no.  12,  June  1923, 
pp.  587-589,  3  figs.  Genera]  instructions  for  welding,  precautions  taken 
for  best  results;  welding  in  n   New  England  plant. 

Sec  also  Electric  Welding;  Electric  Welding,  Arc;  Oxy-Acelylent   Welding. 
WHARVES 

REINFORCED-CONCRETK.  The  TrafWd  Wharf  on  the  Manchester  Ship  Canal 
Engineering,  vol  115,  me  2997,  June  s.  1923,  pp  703-705,  14  figs,  partly 
on  supp  plate.  Features  of  interest  are  use  of  precast  cylinders  and  boxes 
of  reinforced  concrete,  and  methods  of  handling  and  placing  them  in  position; 
actual  work  consisted  of  building  reinforced-concrete  wharl  facing,  and  parallel 
to  direction  of  canal  with  foundations  (or  warehouses  extending  to  railway 
lini  ■:■ 

WOOD 

1  ompressive  Strength      End  Bearing  Strength  of  Wood  on  Surfaces  Inclined  to 
Fibres,  11    ll    Scofield  and  1     \    Burrows     Cornell  Ch    Engr..  vol   31.  n< 
May  1923,  pp,  98  102,   m  figs,     Methods  ol  testing  conducted  in  University 
materials  laboratory  have  established  new  and  authoritative  values  oi  strength 
of  wood. 

WOOD  pi;i:m.i;\  \  1  n>\ 
Mim    Timbers      Decaj   of  Mine  Timbers  to  be  Fought      M  vol 

9,  no    5,  Maj   1923,  pp    160  161,  2  figs      Results  oi  studies 
Serine.  Bureau  of  Mines,  and  Mm   Congress  Committi 
WOODWORKING   M  \<in\i  g 

Surfacing  and  Thicknesblnq      n Iworking  Macl 

nessing.     Engineering,  vol    116,  no    2994,  Maj    18    1923    pp    61  -       I    6  figs 
Desei  ibes  machine  suitable  for  su 
to  definite  thii  1  ni 
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BE  WilN'os.  BALL 
Rolled  vm>  Underlying  Principles  of  and  Recent  Experiences  with  Ball  and  Roller 
Bearings  (Grunds&tilichea  und  neue  Erfahrungen  an  Kugel-  und  Rollenlagern), 
A  Riebe  Motorwagen,  vol  26,  no  i.  Feb  10,  1923,  pp  19-58,  19  figs,  Dis- 
cusses their  use  in  automobile  construction  Address  read  before  (German) 
Automobile  and  Aeronautical  Soe. 

BLAST  FURNACES 

Banking.  Bankings  Blast  Furnace  Iron  Age,  vol.  Ill.no. 23,  June 7,  1923,  p  1629 
New  method  tried  out  in  Belgium;  furnace  banked  18  months.  Abstracted 
from  Revue  Univeraelle  des  Mines,  Nov.  15,  1922,  p.  317. 

BOILER  FURNACES 
Oil-Burning  Systems  The  Clyde  Oil-Fuel  Burning  System  Engineering,  vol 
135,  no  3519,  June  8,  1923,  pp.  611-614,  18  figs  purity  on  p.  608.  Deals  with 
detailed  construction  of  several  parts  of  plant  installed  in  geared  turbine  steam- 
ship, Fezara,  and  describes  applications  of  Clyde  system,  both  for  marine  and 
industrial  uses. 

BOILERS,  WATER-TUBE 

Kestneh  A  New  British  Boiler,  C.  H,  S.  Tupholme.  Combustion,  vol.  8,  no.  ti, 
June  1923,  pp.  370-373,  t  figs  Describes  Kestner-Ransome  type  boiler, 
employing  waste  heati  and  its  principles  of  operation. 


CLAYS 

Plasticity.  Methods  of  Measuring  the  Plasticity  of  ('lavs,  F.  P.  Hall  U.S.  Bur. 
of  Standards  — Teeh.  Papers,  vol.  17.  no.  234,  Mar  22,  1923.  pp.  345-366,  !» 
figs  Criticisms  of  more  important  methods;  experimental  data  collected 
with  use  of  Ringham  plastometcr,  an  instrument  for  measuring  plasticity  of 
paints,  greases  and  other  semi-rigid   materials. 

COKE 
Founory,  Behavior  in.  Coke  and  its  Behabiour  in  the  Foundry.  H.  Koppers. 
Fuel  in  Sei  &  Practice,  vol.  2.  no.  ■">.  June  1923,  pp.  160-165,  8  figs.  Composi- 
tion of  coked  fuel;  process  of  combustion  in  blast  furnaces  and  foundry  cupolas; 
influence  of  coke  on  east  iron;  combustibility  of  coke  an  important  faetor:  slow- 
burning  coke  in  foundry;  proposals  for  new  type  of  eupola. 

CONCRETE  CONSTRUCTION,  REINFORCED 

Radioteleqrafh  Station.  Reinforced-Concrete  Construction  Work  forthe  Radio- 
telegraphic  Station  at  Kootwijk  (De  werken  in  gewapend  beton  voor  bet 
station  voor  draadloote  telegrafie  op  he*  Kootwijksehe  Zand).  J.  Emmen. 
Ingenieur,  vol.  3S,  no.  12,  Mar  24,  1923,  pp.  231-237,  15  figs.  Design  and 
construction  of  sending  station. 

COPPER 
Refining  Processes.     Copper.  H.  W.  Miller,  Mich.  Technic,  vol.  36,  nos   I,  2  and  3, 

Nov.  1922,  .Ian.  and  .Mar  1112:!.  pp.  (1-12  and  L-7-2K,  29-30  and  41.  and  30-34, 
Nov.:  General  History  of  industry:  preparation  of  material  for  mining;  series 
process.  .Ian.:  Multiple  process  and  recovery  of  valuable  impurities.  Mar.: 
Rolling   and    Manufacturing   into   tubing. 

COPPER   METALLURGY 
Smelting  Plant.     Notes  on  the  Selection  of  a  Copper-Smelting  Plant,  W.  A.  Hex- 
wood.      Instn.    Min.    and    Metallurgy  —  Bui.,    no     223,    Apr     1923,    pp.    1-9. 

Notes  on  selection  of  plant;  suitability  of  ore  for  direet  smelting:  adoption  of 
blast  furnace  or  reverberatory :  treatment  of  oxidized  ores  by  methods  other 
than  smelting:  sulphide  ores;  converting.  See  also  'discussion  i  no  221.  Mav 
1923,  pp.   1-8. 

tit  \\i;s 
\di  Y  utn  Propelling  Gear  ron.     Flexible  Propelling  Gear  of  Large  Naxy  Yard 
Crane     Eng.  News-Red  .  vol   '.»),  no.  23.  Juno  7.  1923.  pp    1004-1006,  5  figs. 
Special  wheel  support  and  drive  for  operation  on  curve    and  to  carry  great  load 
on  22-ft.  wheelbase. 


E 


ELECTRIC  MOTORS,  At' 
Connei  riNG      Practical  Details  and  Table's  for  I. a   ins  Out   '  nequal  Groupings  of 

Cods.  \  C  Hoe  Indus  Kngr  .  vol  81,  no  6,  .lone  1913,  pp.  293-303  and 
325,  3  figs  Deals  with  coils  in  induction  motors  having  from  20  to  21  poles. 
2-  and  3-phase 


FLUE    GA8E8 
Cinder  Collei  non  from      Collecting  Cinders  from  Flue  Gases,  1.    R   Salt      Com- 
bustion, vol    8,  no    6,  June  1923,  pp    384-387,  5  figs  Development  of  cinder- 
collect  ion  fan;  action  of  fan. 


H 


HYDRO-ELECTRIC  PLANTS 
California.  Building  of  Largest  Hydro-electric  Power-house  in  the  West  Eng 
\\o, id.  vol  22,  no  ■"..  May  1923,  pp  305-306  3  tigs  Details  of  design  and 
equipment  ol  fourth  power  house  on  Southern  CaJ  Edison  Co  'a  Big  Creek-San 
Joaquin  River  project,  known  :e  Big  Creek  No  3,  now  being  constructed  length 
200ft.,  width  139 ft., height  nun  ; initial  installation  will  consist  ol  three  35,000 
hp  units  which  is  one-half  of  its  ultimate  development 


INDUSTRIAL  M  \\  U.LMLNT 
Reorganization  Turning  Losses  Into  Profits,  Rudolph  Roeenthal  and  Geoffrey  C 
Brown.  Management  Eng.,  vol  I,  no  5,  May  1923,  pp  307-310, 3  gs  Authors 
explain  how  it  became  necessary  for  company  making  high-grade  French  mirror 
plates  to  change  its  management  system  from  traditional  form  to  plan  that 
established  control  and  made  cost  analysis  possible 

INDUSTRI  \I.  PLANTS 
REPAIR     SHOPS.      Industrial     Plant      Repair     Shop,     E       .1       Ford        Indus      Kngr  , 
vol  81,  no  3,  Mar  1923,  pp.  124-130,  12  fig-      Details  of  methods  employed  and 
facilities  available  for  maintenance  ol  electrical  equipment  in  29  departments, 
in  plant  which  covers  36  acres  of  ground 


LEAD  METALLURGY 
Treatment  Plant.     Visit   to  a   Well-known   Lead  and  Antimony   Works      Metal 
Industry   'Loud  ),  vol.  22.  nos,    18  and    Pi.   May   I.  and   11.   1023,  pp    444-441'. 
and  477-479,   10  figs.      Describes  works  of  Coolcaon   &  Co.  and  methods  cm- 
ployed  in  treatment  of  antimony  and  lead  ore- 


M 


METALS 

Electromotive  Forces.  Further  Experiments  on  the  Mass  of  the  Electric  Carrier 
in  Metals.  Richard  C.  Tolman,  Sebastian  Karrer  and  Ernest  YY.  Cuemsev. 
Nat.  Acad,  of  Sei  —  Proc  ,  vol.  9,  no.  5,  May  1923,  pp  106-169.  Work  is 
regarded  as  another  fairly  satisfactory  demonstration  of  production  of  elec- 
tromotive forces  by  acceleration  of  metallic  conductor,  and  as  indicating 
again  that  mass  of  carrier  in  metals  is  about  the  same  as  mass  of  electron  in  free 
space. 

Internal  Strain.  The  Underlying  Principles  of  the  Processes  of  Internal  Strain 
(Die  (Irundlageii  der  Verfestigungsvorgange),  J.  Czochrailski  Zeit.  fur 
Metalikunde,  vol.  15,  no.  1.  .Ian.  1923,  pp.  7-lti.  15  figs.  Based  on  results  of 
cold  stretching  tests  on  copper  and  aluminum  crystals,  conclusions  are  drawn 
with  regard  to  processes  of  internal  strain  in  metallic  materials;  nature  of  strain: 
relation  between  processes  of  flow  and  strain  and  internal  friction. 


PISTON  RINGS 
MANUFACTURE.      The   Manufacture  of   Piston  Rings.      Maehv     i  Loud  '.   vol.   22,  no. 
557,  May  31,  1923,  pp.  261-268,  1 1  figs      Methods  employed  by  British  Piston 
King  Co.,  Coventry,  in  manufacture  of  piston  rings  from  centrifugal  castings. 
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RAILWAY  ELECTRIFICATION 
Switzerland.     The  Completion  of  the  Rhaetian  Railway  Electrification      Engineer. 
vol   135,  nos  3514  and  3515,  May  4  and  11.   1923,  pp.  454-466 and 474. and  492- 

494.  lb  tigs.  System  represents  total  length  of  track  of  about  2S0  km  .  and 
includes  gradients  to  4  ">  in  100;  whole  lino  has  been  electrified  single-phase 
system  with  current  at  11,000  volts,  16*$  cycles  being  adopted.  Details  of  power 
supply,  distribution  system  overhead,  equipment,  communication  and  signal- 
ing circuits,  repair-shop  equipment. 

RAILWAY  SIGNALING 
Light  SlGNAI  .      New  Signals  Being  Installed  at  the  Chicago  Union  Station.  T    Molt 
Ry.  Age,  vol.  71.  no.  2.1.  May  26,  1923,  pp    1263-1264,  3  figs    Use  of  five-position 
light  indications  results  in  maximum  visibility. 

ROADS,  ASPHALT 
Paving  Mixtures.     Plant  Inspection  of  Asphaltic  Paving  Mixtures,  w     i    Emmons. 

Eng,  and  Contracting  i  Roads  and  Streets),  vol.  .19,  no  5,  May  2.  1923.  pp 
999-1008.  Duties  of  inspector  with  suggestions  regarding  procedure.  (Ab- 
stract i      Bui.    of    Agricultural    and    Mcch.    College    of    Texas. 


SPRINGS 
LEAF.  The  Manufacture  and  Inspection  of  Leaf  Springs.  II  G  Peebles.  Am. 
Soc  steel  Treating  -Trans  ,  vol.  3,  no  9,  June  1923,  pp  907-917,  2<ifigs  Manu- 
facture of  leaf  springs  for  automotive  industry;  discusses  various  microstruc- 
tures  and  imprefections  found  in  spring  steels,  ami  describes  manufacturing 
methods,  furnaces,  electrical  control  of  furnaces,  mechanical  quenching  machines 
ami  final  capacity  testing  of  springs. 

ST1  1  1 
Fatigi  i    Tims       Some   Fatigue    Testa  on  Spring  Steels,    R     V.     I.ewton       Am    Soc 
Steel  Treating   -Trans.,  vol  8,  no.  9,  June  1923., pp  944-953,  11  figs     Outlines 

procedure  and  subsequent  results  of  tests  made  with  v  lew  ol  determining  suitable 

means  of  comparing  different  t>  pes  ol  Bprings  steels 

w 

W  \  I'LK-MKTFRS 
TTPES       The     Present     Status    of    Water-Meter    Construction     (Der    gegenwaartige 
Stand    des    W  asscrnicsserbaucsi.    11      Duebel       (las-    u     Wasserfach.    vol     66, 
nos    11.  12,  13  ami  14,  Mar    17.  24.  31  and  June  7.  1923.  pp.   1  .".3- 1 A 1 .  167-400, 

178-180  and   192-19.1.    IP  li'.-s       Notes  on  velocity  meters,  vane  water-meter-: 
regulation  ol  vclo.itv    meters;  rev  erse  registration;  room  water  meters:  piston 

and    disk    In 
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Brunswick  Street,  near 
old  Burying  Ground, 
Fredericton,  N.B.  Tar- 
via  penetration  IQ2I. 


Parliament  Square,  one  of  the  many 
smooth,  mudless,  dustless  Tarvia 
streets  in  Fredericton,  N  .B. 


Fredericton,  N.  B.,  Has  a  Definite  Good  Roads  Policy — 


"To  construct  moderate-cost  modern  roads 
that  can  be  kept  in  good  condition  at  little 
expense.  In  other  words,  to  build  the  most 
miles  of  good  roads  possible,  with  the  avail- 
able road  funds." 

Fredericton  found  that  Tarvia  roads  met 
these  requirements.  For  it  costs  only  a  little 
more  to  build  Tarvia  Roads  than  plain  water- 
bound  macadam.  And  with  inexpensive  Tar- 
via maintenance  there  is  no  limit  to  the  life 
of  these  smooth,  dustless,  mudless  roads. 
Frost-proof  and  thaw-proof  they  stand  up 
against  the  rigors  of  Canadian  winters.  More- 
over the  granular  surface  of  a  properly  con- 


structed and  properly  maintained  Tarvia  road 
prevents  skidding. 

Your  community- — any  community  in  fact 
. — can  afford  these  modern  highways.  Their 
first  cost  is  surprisingly  low.  Over  a  period 
of  years  Tarvia  roads  prove  so  economical 
that  the  saving  and  maintenance  make  it 
possible  to  increase  the  mileage  of  good  roads 
in  any  community.  , 

There  is  a  grade  of  Tarvia  for  every  road 
purpose,  new  construction  repairs  and 
maintenance. 

Write  to  our  nearest  branch  regarding 
your  road  problem. 


For  Road  Construction 
l  Repair  and  Maintenance 


Special  Service   Department 

^*M, 

1 

ft 

This   compan)    has   .1    corps   ol    trained 

J'1 

in  ris  and  <  In  mists  w  ho  havi    given 

flL  * 

U 

\  eai  9  of  study  to  mod                    ■  !  ■    ■ 

The.  nl\  i'                          in        n   1'    had                         "^flp,t*^l 

Lp 

for  the  asking  bv  anyone  interested.        .^^M 

■**** 

It  you   will  writi    oui    nearest  office     ^fl 

11. ling   your  road    problems,    the 

111.1 1 1  ■  p  will  b      iven  pri 

WINNIPEG  *   \\(  01  VI.K 

HALIFAX.  N.  S. 


The   /jStfAACtt    Company 

%*•  LIMITED 


mo\  1  ki   \l  1  ORON  1  0 

s  1    JOHN,  V  B. 


Every  advertiser  is  worthy  of  your  support. 
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Pulsometer  Engineering  Co.   Ltd. 

Reading,  England. 


i^tto"*1 


Pulsometer  Turbine  Multi-Stage  Pump 
Centrifugal  Pumps  for  all  Services 

High  Efficiency 

Best  Workmanship 


BELLISS  &  MORCOM  LTD. 

BIRMINGHAM,  ENGLAND. 

STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL  ENGINES 

CONDENSERS 

STEAM  TURBINES 


AGENTS : 


Laurie  8c  Lamb,  board  of  I0r^elbuild,ng- 


The  Canadian  Bridge  Co.,  Limited 


Main  Office  and  Works; 


Walkerville,  Ont. 


Designers,  Manufacturers  and  Erectors  ot 

STRUCTURAL  STEEL  WORK 


Railway  and  Highway  Bridges  Grain  Elevators,   Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling      Lock  Gates,  Regulating  Gates,  and  Penstocks 
Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Speoial  Attention    Given  to  the  Design    and    Manufacture    or 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Birks  Building,  MONTREAL,  P.O.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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Saves 
Power 


Prevents 
Accidents 


YOU    know    how    often    there    are    occasions 
when  all  shafting  may  not  be  required. 

With  the  Dodge  Friction  Clutch  you  can  shut 
down  inoperative  parts  of  your  plant  without 
interference  with  other  units.  You  may  not  only 
close  down  individual  machines,  you  can,  if 
necessary,  dispense  with  a  whole  floor  or  section 
without  affecting  operations  elsewhere. 


This  closing  down  of  units  saves  power,  and  Power 

Costs  Money. 

A  Dodge  Friction  Clutch  about  earns  its  cost  in 

one  year  in  the  power  it  saves. 

The   other  advantages  is  prevention  of  accidents. 

The  timely   throwing  out  of  a  clutch  lever  may 

often  prevent  a  catastrophe. 

Specify  Dodge  Split  Friction  Clutches  on  your  next 

order. 


DODGE  MANUFACTURING  GO.  OF  CANADA,  Limited 

TORONTO :   City  Office  and  Stockroom,  210  King  St.  West 
MONTREAL  BRANCH:   770  St.  Paul  St.  West,  Montreal 


Distributors:  Chapman  Double  Ball  Bearings  Ex  our  Stock. 


jpH^ 

MHfc!^ 

1                1  ^Vh> 

£»ijriW 

7~5 — »       ■ 

M*** 

B^i 

We  Make  The  Following 

Types  of  Boilers 

Connelly  Water  Tube 

Return  Tubular 

Locomotive 

Upright 

We  Specialize  In  The  Making  Of 

Smoke  Stacks 

Tanks  Of  All  Kinds 
Plate  Work  Of  Any  Description 

Return  Tubular  Boiler  with  suspension  harness  for  both  ends  KjTGy    lTOn    CaStingS 

E.    LEONARD   &   SONS,    LIMITED 
Head  Office  and  Works:    LONDON,  CANADA 

Branches:  1790  St.  James  St.,  Montreal,  Que.         -         62  Water  St.,  St.  John,  N.  B. 

Agents: 

The  Arthur  S.  Leitch  Co.,  Ltd.,  1001    Kent  llldft.  Toronto,  Ont. 
Wm.  W.  Hicks,  .">67  Banning  St.,  Winnipeg,  Man. 
CJeorfte  Stewart,  5  Llneham  Block,  Calgary,  Alta. 
Vancouver  Machinery  Depot,  Ltd.,  Vancouver,   B.  C. 
'I'hos.   A.   I'lppy,  Waldeftrave  St.,  St.  John,  Nfld. 

ESTABLISHED    1834 


Journal  advertisers  are  discriminating  advertisers. 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other  types  of  Rees  Pumps,  are 
self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,  ETC.,  SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bid's 


WESTERN  BRANCH: 

248  McDermott  Ave., 

Winnipeg,  Man. 


QUEBEC  AGENTS: 
Ross  &  Grelg, 

460  St.  James  St., 
Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  &  Co., 
Vancouver,  B.C. 


Even  superheat 

at  the 

Erie  County 
Electric  Co. 


The  Eric  County  Klectric  Co.,  is  well  pleased  with  the  performance  of  the  ELESCO 
SUPERHEATERS  installed  in  two  of  their  Union  Iron  Works  Boilers  rated  at  628 
horsepower  and  operated  at  200  lb.  pressure.  Pittsburgh  Slack  is  being  burned  with 
Westinghouse  underfeed  stokers. 

With  an  actual  boiler  load  ranging  between  900  and  1200  horsepower  the  superheat 
is  maintained  between  125  and  140  degrees. 

The  superheaters  have  been  in  continuous  service  for  nearly  a  year  and  have  given 
complete  satisfaction.  There  have  been  no  maintenance  charges  during  this  period. 
The  photograph  shown  above  was  taken  at  the  time  of  installation. 

Let  the  ELESCO  ENGINEERS  fully  discuss  into  the  subject  of  superheated  steam 
as  applied  to  your  plant.  Let  them  point  out  the  practical  reasons  why  ELESCO 
SUPERHEATERS  can  give  you  distinctly  better  and  more  economical  service. 

Write  for  our  OT- Series   Bulletins 

The  Superheater  Company,  Limited 

Transportation  Bldg,  MONTREAL 
Works  at  SHERBROOKE,  Que. 


Made 

in 
Canada 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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DEPENDABLE     POWER 


"PLYMOUTH" 


GASOLINE 

LOCOMOTIVES 

FOR  ALL  INDUSTRIAL  HAULAGE 

A  TYPE  FOR  EVERY  PROJECT 

A  SIZE  FOR  EVERY  JOB 

RR.,    CONTRACTORS'   AND   MINING 
SUPPLIES 


BRANCH: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

OOBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER.  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 


38 


THE    ENGINEERING     JOURNAL 


August,  1923 


The  Pease  Automatic  Blue  Printing  Equipment  with  washing, 
potashing  and  drying  attachment. 


The  Pease  Continuous 
Blue  Printing  Equipment. 

The  Solution  of  all  Blue 
Print  Difficulty. 

The  unanimous  choice 
of  all  Commercial  and 
large  Engineering  Con- 
cerns throughout  the 
world. 

Simple,  Speedy,  No  "after"  cost. 

Vertical     Models    for    smaller 
offices  of  limited  output. 

Literature  and  full  particulars  upon  request. 


BRANCHES: 


INSTRUMENTS    LIMITED 

Head  Office;    43-45    Bank    St  ,    OTTAWA,    ONT. 
TORONTO  QUEBEC  EDMONTON  REGINA 


WINNIPEG 


Dominion  Bridge  Company,  Limited 


Montreal,  F*.Q. 


Engineers,    Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS, 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES.  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO,    Ont., 


WINNIPEG.     Man., 


OTTAWA,    Ont. 


SALES    OFFICES:  Montreal.  P.Q.  Toronto,  Ont.  Winnipeg.   Man. 

Edmonton.  Alta.  Vancouver.  B.C.  Regina.  Sask. 


Ottawa.  Ont. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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KENNEDY 

WATER  POWER  PLANT 
MACHINERY 


The  Wm.  Kennedy  £  Sons 

OWEN         SOUND  ONTARIO  — '  LIMITED 


yktNNEOVj 


°»E N  SOU® 


Machinery  of  every 
kind  for  water  power 
plants  —  hydraulic 
turbines,  stoplog 
and  headgate 
winches,  hoists,  etc. 
Special  machinery 
built  to  engineers' 
drawings  and  speci- 
fications. 


District  Representatives:     M.  B.  SAUNDERS,  8  Silver  St.,  COBALT 

Phone  Cobalt  153. 


H.  C.  KENNEDY,  232  St.  James  St.,  MONTREAL, 
Phone  Main  394. 
Maritime  Representative:    C.  A.  FOWLER,  Tramway  Bldg.,  HALIFAX,  Nova  Scotia. 


Lake    Sand    and    Gravels 


Lei  Us  Quote 

on 

Your  Requirements 


We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 

Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Atlantic  Coast. 

Our  equipment  is  the  most  up- 
to-date,  enabling  us  to  furnish 
materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 


National   Sand    &   Material   Company  Ltd, 

D.  DICK,  Jr.,  President 

Welland  Ontario 


Valuable  suggestions  appear  in  the  advertising  pages. 
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mm 

Weight 
78,5001bs. 

CAST    STEEL 
RUNNER 

rWc 

STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


;tmiel  ronjMMEnii 


LUMHTE© 

MONTREAL! 


Strength  ^uM  -dfe*., 

fa               .Mi,        — -rf— 
; &  Br    vjyMMMI                                           1                 '  B         Ml  in 

1  ^i  x^Z£^^JM 

i  fefy)U 

CRANES /aroZ/PURPa 

SES  | 

DOMINION    f  IBRIDGE- 

COMPANV            I    M.     J            UMITliD 

k   OTTAWM               TOWvNTO                         1  l)MON  1  ON             XX'INNh'I.C*             VANi/.    fWH     a 

IMH 


Mentioning  The  Journal  gives  you  additional  consideration. 
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HOISTS 
CRUSHERS 
BLOCK 
MACHINES 


WETTLAUFER 

CONCRETE     MACHINERY  m 

AND  CONTRACTORS'  EQUIPMENT 


Write  for 
List  of 
SECOND- 
HAND 
EQUIPMENT 


Just  Issued— A  New  Folder  on  Tilting  Drum  Mixers 


The  10  cub.  ft. 
Tilting  Drum 
Mixer 

Equipped 

with: 

Heart-  Shaped 

Drum 
Ring-Oiling 

System 
Automatic 

Loading 
Hopper  with 

safety  clutch 
Hoisting 

attachment 


This  folder  gives  full 
information  on  our 
complete  line  of  Heart- 
Shaped  Drum  Mixers, 
which  includes  every 
size  from  the  3  cub.  ft. 
O-Junior,  to  the  24  cub. 
ft.  pavers  with  steam, 
gas  or  electric  power. 
Write  for  a  copy  to-day. 
Ask  for  folder  No.  192. 


The  famous  O-Juniot  Mixer— a  combination  mixer  for 
cement,  mortar,  plaster,  etc.  'I  he  handiest  and  most 
popular  light  mixer  in  Canada. 

WETTLAUFER  BROS.  LIMITED 

Head  Office:  198  Spadina  Ave.,  TORONTO 
Agents:  Canadian  Fairbanks- Morse  Co,  Ltd,,  at 
HALIFAX  MONTREAL  REGINA 

ST.  JOHN  TORONTO  CALGARY 

QUEBEC  WINNIPEG  VANCOUVER 

VICTORIA 


...DUNLOP... 

Rubber  Products 
To  meet  every  need 

Gibraltar  RedSpecial  Transmission  Belting 
is   known   for  its  suitability  for  all  purposes. 

Gibraltar  Conveyor  and  Elevator  Belts  -  the 
Belts  with  the  protective  covering  of  Cord  Tire 
Tread  Stock  that  most  effectively  resists 
abrasive  action. 

DUNLOP  Industrial  Hose,  Packing  and 
Mechanical  Goods  of  all  descriptions. 


Buy  your  equipment  fro)H  Journal  advertisers. 
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KJ  ELECTRIC 
_   STEAM 

Under  De  Kermor  patents. 


Are  Designed  Specially  for: 

Industrial  Plants  having  Surplus  Power  otherwise  wasted. 
Plants,  whose   Coal  Supply  is  Uncertain,  Expensive  and 
i  lunnecessarily  large. 
Mills  where  further  installation  of  ordinary  Steam  Plants  is 

impossible,  due  to  Lack  of  Space. 
Use  as  a  Standby. 

Write  for  Descriptive  Bulletin. 


D)  ominionEngineeringW)RKs 


MONTRF 


:anada 


■■MDHIMH 


For    Thoroughly  Dependable  Low  Cost  Power 
Fairbanks-Morse  Type  "Y"  Oil  Engines 

These  simple  rugged  power  plants  are  the  result  of  generations 
of    study    and    experiment    by    the    pioneer  builders  of  Gas 
Engines.      Their  entire  freedom  from  Water  Injection  Sys- 
tems, Hot  Bulbs,  Igniters  and  Timers  guarantees  an  extra- 
ordinary low  upkeep  cost,  while  their  efficient  use  of  low 
grade  fuel   oils  ensures  a  dependable  supply  of  power 
at    minimum    expense.      And    they    develop  power 
day-in-and-day-out  independent  of  temperature, 
weather,  coal  shortage  or  failing  electric  supply. 


Write    our    nearest  branch   for  catalogue  and  prices. 

The  Canadian 
Fairbanks-Morse  Co.  Limited 

Montreal       Toronto      St.  John       Winnipeg       Quebec 

Ottawa         Windsor         Vancouver         Calgary 

Regina        Victoria 


3S 


Remember  The  Journal  when  buying  apparatus. 
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PERFECT 


PEDLAR'S  ScaXULVERTS 


V^METAL^** 


PURE  iron  Culverts  are  rapidly  coming 
into  their  own.  The  Province  of  Nova 
Scotia  has  officially  adopted  them  (in- 
cluding Pedlar  Culverts)  for  all  Provincial 
highways.  And  engineers  everywhere  are  more  and 
more  "sold"  on  them.  Pedlar's  Culverts  are  made 
from  the  well-known  anti-corrosive  <@g^^>  — a  pure 
iron,  with  copper  content,  deeply  corrugated  and  heavily 
galvanized.  We  also  manufacture  Steelcrete,  Metal  Lath, 
Rib  Fabric,  FloorTyle,  Metal  Roofing  and  Siding,  etc. 

Write  for  Culvert  Booklet  "E.I." 

The  PEDLAR  PEOPLE  Limited 

(Established  1861) 

26  Nazareth  St.,  Montreal,  Que. 

Executive^  Offices:     Oshawa,    Ont. 

Factories:     Oshawa,  Ont.  and  Montreal,  One. 

Branches:    Quebec,    Ottawa,     Toronto,     Hamilton, 

.Winnipeg,    Calgary,    Vancouver. 


Concrete  Roads  Needed  in 
Transporting  Canada's 
Grain  to  Market 

Canada  has  become  the  World's  second  greatest  grain-producing  country. 

According  to  figures  of  the  Dominion  Bureau  of  Statistics,  the  total  value 
of  1922  field  crops  for  the  whole  of  Canada  amount  to  $962,616,200.  This  is 
an  increase  of  more  than  $30,000,000  over  the  year  previous. 

The  Dominion's  continued  growth  in  grain  production  is  emphasizing  the 
need  for  greater  transportation  facilities  throughout  the  Provinces.  Farmers 
and  motorists,  alike,  are  demanding  more  Good  Roads. 

Concrete  Roads  are  the  only  permanent  solution  of  the  transportation 
problem.  Durable  and  serviceable  in  all  weather  and  during  any  season  of  year, 
Concrete  meets  every  requirement  of  traffic 

Concrete  Roads  also  have  maintenance  built  into  them.  They  do  not  require  the  usual  seasonal 
reconstruction  work  of  other  less  durable  types.  This  is  why  tax-payers,  too,  prefer  Concrete. 

Is  your  Province  realizing  some  of  these  dividends  of  Concrete  Roads? 

PORTLAND  CEMENT  ASSOCIATION 

111  West  Washington  Street 
CHICAGO,  ILL. 

qA  National  Organization  to  Improve  and  Extend  the  Uses  of  Concrete 

Atlanta  Chicago     Den  Moines      Indianapolis      Lot  Angeles      New  Orleans     Philadelphia  Salt  Lake  City     St.  Louis 

Birmingham    Dallas         Detroit  Jacksonsville     Milwaukee         New  York  Pittsburgh  San  Francisco      Vancouver,  B.C. 

Boston  Denver       Helena  Kansas  City        Minneapolis      Parkersburg      Portland,  Oreg.      Seattle  Washington,  D.C. 


The  advertiser  is  ready  to  give  full  information. 
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Stop 
that  Noise 


Use  our 

Silent  and  Durable 
Condensite  Celoron 


or 


Rawhide  Pinions 


Highest  Grade  Materials  and 

Correct  Workmanship 

with  Standardized 

Design 


Write  to 


Hamilton  Gear 
&  Machine  Co. 

76  Van  Home  St.    TORONTO 


CARBON 

Plates,  Rods, 

and  Paste 

for 

Oxy- Acetylene 

Welding 


Wherever  the  flow  of  metal 
must  be  restricted  to  a 
definite  area,  there  is  no 
substitute  for  carbon. 

The  full  advantage  of  the  oxy- 
acetylene  process  cannot  be 
utilized  without  carbon  dams, 
retainers  and  plugs. 

Use  Columbia  Welding  Carbon 
Products.  They  simplify  verti- 
cal welding  and  arc  indispensable 
in  making  heavy  welds  on  cast- 
ings without  dismantling:  in 
re-inforcing  welds  to  any  desired 
strength. 

CANADIAN  NATIONAL  CARBON  CO. 
LIMITED 


TORONTO 


CANAI>\ 


N 


Look  for  tliis  Mark 
on  your  Brushes 


\ll.-4 


When  buying  consult  first  Journal  advertisers. 
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Jenkins  Radiator  Valves 

will  furnish  a  maximum  of  satisfactory  service 

Valves  that  embody  the  Jenkins  standard  of  design,  material  and 
workmanship,  assuring  economical  and  efficient  operation  of  the 
radiator. 

Made  in  either  screwed  ends  or  male  union  and  fitted  with  the  new 
fibre  composition  wheel. 


Fig.  494 

JENKINS    HOT     WATER 

RADIATOR    VALVE. 

Afa/e    Union 


Hot  Water  Radiator  Valves  open  with  a  quarter  turn  of  wheel.  Steam 
Radiator  Valves  are  equipped  with  a  genuine  Jenkins  composition 
Disc  and  like  all  genuine  Jenkins  Valves  can  be  repacked  under  full 
pressure  when  wide  open. 

Write  for  Catalog  No.  9.  Besides  des- 
cribing these  Jenkins  Valves  in  detail, 
it  shows  the  complete  line  of  "Diamond 
Marked"  Valves  for  every  service.  Free 
copy  will  be  mailed  on  request. 


Fig.   490 

JENKINS      STEAM 

RADIATOR 

VALVE. 

Screwed 

JENKINS  B?OS„  LIMITED 

HEAD  OFFICE  AND  WORKS;  103  St.  Remi  St.,  Montreal 

SALES   OFFICES:    Toronto,    Vancouver 

EUROPEAN  BRANCH: 

6  Great  Queen  St.,  Klngsway,  London,  W.  C.  2,  Eng. 

Factories:     MONTREAL      BRIDGEPORT      ELIZABETH 


Always  marked  with  the  "Diamond" 

enMnsValves 

f  SINCE  1864 


Correct  Lubrication  Eliminates  Wear 


The  special  lubricating 
compound  in  which  the 
Trident  (Enclosed)  Gear 
Train  is  immersed  and  in 
which  it  revolves,  will  not 
wash  away.  It  stays  on 
the  gear  train,  protecting, 
preserving  and  lubricating 
it,  ensuring  years  of  ac- 
curate operation. 

Neptune  Meter  Co.,  Limited 

Factory  and  Head  Office 
1197  King  Street  W.  Toronto,  Ont. 

Manitoba:  Walsh  and  Charles,  406  Tribune  Hlclft.,  Winnipeg. 

Maritime  Province    .las.   Robertson,  St.  John,   \  II 

British  Colombia:  Gordon  A  Belyea  ltd.,  I4H  .Men.  St.,  Vancouver. 


A    Trident     for    even     purposed      DlHC. 

Croat,    Compound,    Protactui        Full 
detaili  upon  requeat 


Mention  The  Journal  when  dealing  with  advertisers. 
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THE  NEW  KENT  IS  READY! 


ROBERT  T.KENT 

EDITOR-IN-CHIEF 


TENTH  EDITION 
1923 


JOHN  WILEY 

AND 

SONS 

INC. 


KENT'S  M  ECHANIGAL  ENGINEERS'  HANDBOOK 

10th  Edition,  Rewritten  from  Cover  to  Cover 

By  35  Engineers  of  Recognized  Authority,  under  the  Editorship  of 

Robert  T.  Kent,  M.E. 

Since  1895,  the  late  William  Kent's  memorial  work  has  been  known 
the  world  over  as  "the  Mechanical  Engineers'  Bible."  In  its  192.3  form, 
the  New  KENT,  more  than  ever  before,  appeals  to  every  mechanical 
engineer.  In  addition,  the  many  sections  written  for  it  by  engineers  in 
allied  fields  make  the  New  KENT  truly  an  indispensable  work  of  reference 
for  every  engineer,  no  matter  in  what  branch  of  the  profession  he  may  be 
interested. 

2247  pages.     4','  by  7.     Profusely  illustrated. 

Real  leather.  .$7.00  postpaid.  "Atholeather".  .$6.00  postpaid 

Send  for  the  binding  which  best  suits  you. 

Published  by 

JOHN  WILEY  &  SONS,  Inc. 

432  Fourth  Avenue,  New  York. 

LONDON:  MONTREAL.  QUEBEC: 

Chapman  &  Hall,  Limited  Rcnouf  Publishing  Company 


WILEY  FREE  EXAMINATION  COUPON 

John  Wiley  <fe  Sons.  Inc..  432  Fourth  Ave.,  New  York  City,  or  Renouf 
Publishing  Co.,  25  McGill  College' Ave.,  Montreel,  Quebec. 
Gentlemen:  Kindly  send  me  the  New  Kent  for  10  days'  free  examination 
(check  the  binding  desired). 

Real  leather  ($7.00). 
"Atholeather"  ($6.00). 

I  :ikioc   to  remit  the  price  of  the  edition  selected  within  10  days  after 
its  receipt  or  return  it  postpaid,  in  good  condition. 

Num.-    

Address 

I  am  b  mi  mbi  rol  


(Siuir  what  S 

Subsrril><  i  to  ,  Yea  , 

I'll.  I  ngineering  Journal  v.  No  /  IS.  J,  7-23 

Send  the  coupon  for  VOIR  copy  of  the  New  Kent. 


MARCONI 

RADIO 


Since  the  13th  of  August 
1903,  when  this  Company  was 
incorporated  by  letters  patent, 
it  has  been  our  inviolable  policy 
to  manufacture  and  distribute 
only  Radio  Equipment  and 
Accessories  of  the  Highest 
Quality.  No  matter  whether  it 
be  a  High-Power  Trans-Atlan- 
tic or  Trans-Continental  Tel- 
egraph Station;  a  complete  in- 
stallation for  a  Battle  Ship  or 
Merchant  vessel:  special  appa- 
ratus for  Aircraft,  Forestry, 
Railroad,  Mining  or  Broadcast- 
ing requirements ;  or  some  small 
accessory  for  one  of  our  many 
friends  in  the  Amateur  Radio 
field,  this  policy  has  always 
held  good. 

Back  of  each  Marconi  pro- 
duct are  the  whole  resources  of 
the  World-Wide  Marconi  Or- 
ganizations with  their  unique 
and  unequalled  experience  in 
all  branches  of  the  Radio  Art. 

Upon  request  we  shall  be 
glad  to  forward  full  particulars 
regarding  any  of  our  products 
or  services. 

The 

Marconi  Wireless  Telegraph 

Company  of  Canada  Limited 
MONTREAL 

VANCOUVER     TORONTO     HALIFAX     si.  John's.  Mid. 


Firmsjadvertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Canadian  Tie  and  Lumber  Co, 


LIMITED 


51 1  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  Including  Steel,  Brau,  Coal,  Oil*. 
Water,  Ore*,  Sand»,  Cement. 

Specialists  (or  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  In  Canada" 

ESTABLISHED  37  YEARS 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


Canada 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  RINDS 

SPRINGS 


OFFICE    and     WORK 


j  Ontario  St.  East 

I     DARLING  «nd  DAVIDSON 


MONTREAL 


DE  LAVAL 

Pumping  Equipment 

at 

HAMILTON,  ONTARIO 


IN  1917  specifications  were  issued  bv  the  City 
of  Hamilton,  Ont.,  for  a  10,000,000  gal. 
steam  turbine  driven  centrifugal  pumping 
unit  and  a  10,000,000  gal.  electrically  driven 
centrifugal  pump,  and  contracts  were  ultimately 
signed  for  a  De  Laval  geared  steam  turbine 
driven  two  stage  centrifugal  pumping  unit  and  a 
De  Laval  centrifugal  pump  driven  by  electric 
motor. 

The  motor  driven  pump,  when  tested,  Feb.  5, 
1920,  delivered  10,028,571  Imperial  gal.  per  24 
hrs.  against  a  total  head  of  299.92  ft.,  with  a 
combined  efficiency,  including  pump  and  motor, 
of  75.98%  and  a  pump  efficiency  of  80.4 %.  The 
guaranteed  pump  efficiency  was  77%. 

The  steam  turbine  driven  pump,  when  tested 
on  Oct.  30,  1920,  was  found  to  deliver  11,110,000 
Imperial  gal.  per  24  hrs.  against  a  total  head  of 
310.4  ft.,  using  steam  at  169.7  lbs.  gage  pressure. 
Reduced  to  standard  steam  conditions,  this 
amounted  to  117,000,000  million  ft.  lbs.  per  1,000 
lbs.  of  dry  steam,  without  giving  credit  to  the 
unit  for  the  heat  returned  to  the  boilers  by  vacuum 
and  boiler  feed  pump  exhaust  to  an  open  heater. 
The  guaranteed  duty  was  exceeded  by  2.8M.F.P. 

The  steam  turbine  driven  centrifugal  pump 
is  not  only  practically  equal  in  overall  efficiency 
to  the  best  reciprocating  pumping  engines,  but 
costs  much  less  for  buildings  and  foundations 
and  is  less  expensive  for  attendance  and  upkeep, 
including  repairs  and  lubrication.  It  represents 
the  most  economical  method  of  handling  water. 

Our  engineers  will  be  glad  to  study  your  con- 
ditions and   to   submit   estimates. 

De  Laval 

Steam    Turbine    Company 


Turbine    Equipment    <  «  .    Ltd  .    73    Kinti    si      West,    Toronto; 

I  he     1-        1  ;lllrl<>     <   olil  (>.i  li\         24.*     BleUr)       S(    .      Miinr  t  i-:il.      Ihiilii'. 
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Morse  Silent  Chains 


(1000  and  500  H.P.  Morse  Silent  Chain  Drives  Iron   hngine 
to  Lineshaft.; 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  r.cd 


CANADIAN  AGENTS 


St.   Nicholas    Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  G.  Allan,  President 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO.  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


3  inches  to  60  inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,     ONT. 


Where  Can  I  Get  It  ? 

Whenever  you  are  in  need  of  any  of  the  following  engineering  specialties,  just  write, 
wire  or  phone  your  requirement,  and  it  will  receive  our  immediate  attention. 

1-T-E    Circuit     Brakers    and    U-Re-Lites. 
Cutter Elec.  &  Mfg.  Co.,  Philadelphia. 


Hi- Tension    Air    Break    Switching    and 
S  &  C  Fuses. 
Schweitzer  &  Conrad,  Inc.,  Chicago. 


Industrial  Control  A.  C.orD.C,  Hand  or  Auto        Rawlplugs     Inventions  Ltd..  Montreal. 

Sundh  Electric  Co.,  Newark,  N.J. 
,.,         .,  _    ...         „     .,  _  Electrical  Porcelain     Federal  Porcelain  Co.. 

Elec.   Motors    Robbins    &    Myers,    Brant-  Carev   O 

ford,  Ont. 


Magnet  Wire  and   Varnished  Insulations. 
Acme  Wire  Co.,  New  Haven,  Conn. 


Telephone    and    Signal    Systems    Samson 
Electric  Co.,  Canton,  Mass. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24  Adelaide  Street,  East    -    Toronto,  Ont. 

QUEBEC  AND  EASTERN  ONTARIO  REPRESENTATIVE;        E.  W.  PLAYFORD,  382  Beaver  Hall  Sq.,  Montreal.  P.Q 


Hydraulic  Turbines 

■       *     *£&**       :I.L      H-                                 ■        jS*^ 

HftnEflttH 

CANADIAN  DESIGN   AND  MANUFACTURE 

HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRICTION. 

CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE 

A  SOUND  INVESTMENT. 

- 

Boving  Hydraulic  &  Engineering 

Company  Limited 

LINDSAY,  ONT. 

Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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MacKinnon  Steel  Co. 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


E.  G.  M.  Cape&  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction ; —    . 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que.;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDQ.  PHILIPS  SQUARE 
MONTREAL 


STANDARD  -  STEEL  -  SERVICE 


STEEL  BUILDINGS  8c  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  8c  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 


TORONTO 


MONTREAL 


ALUMINA     SULPHATE 


CANADIAN     SALT     COMPANY'S 


FILTER     ALUM 


LIQUID     CHLORINE 

works:      Sulphide,  Ont 


CHLORIDE     OF      LlME 
Capelton,  Que  Barnet.  B.C. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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On   Sale  Everywhere 

Send  for  Catalogue 


C/F/C/N  TAPES 


MADE    IN    CANADA 


PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

the /i/fk/n Pule f?o.  of@anada,Lti>. 

W/NDSO/lONr. 


CANADA  IRON  FOUNDRIES,  LIMITED 


CAST  IRON  1TOH 


"  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Work8at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


THE  VULCAN  IRON  WORKS, 

LIMITED 

Established  1874 

WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


EDDYS 

REDUCE  INSURANCE  COSTS 


INDURATED 
FIBREWARE 
FIRE-PAILS 


Fullfil  insurance 
companies' 
req  u  ir  ements 
whereby  lower 
premiums  are 
earned.  Pay  for 
themselvesin  less 
than  a  year. 


Built  of  chemically  treated  wood 
fibre,  made  in  one  piece. 

The  safest  and  surest  emergency 
pail.  Z^ZZ 

Used  in  man?}  leading  factories. 

The  E.  B.  Eddy  Co.,  Limited.  Hull,  Que. 


Consult  the  advertiser,  his  information  is  valuable. 
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How  About  Fire? 

Fires  need  not  be  a  menace,  will  not  be  if  you  have  the  right 
kind  of  a  water  system.  Fire-fighting  apparatus  and 
sprinkling  systems  are  all  necessary,  but  first  there  must  be 
water.  The  easiest,  most  economical  method  is  to  let 
Canadian  Des  Moines  Tanks  solve  the  problem. 
We  will  be  glad  to  undertake  part  or  whole  of  the  work  of 
installing  your  water  system, 
following  the  entire  job  from  con- 
ception to  completion,  wherever 
possible.  Our  consulting  staff  is 
at  your  disposal.  Submit  your 
problemSj  to  ^them  without  obli- 
gation. 

Write  today  for  Catalogue  No.  65. 

Canadian  Des  Moines  Steel  Co.,  Ltd. 

265  Inshes  Ave.,  Chatham,  Ont. 

70  St.  James  St.,  Dept.  No.  65, 

Montreal,  Que. 


§>#WJWS 


§ 


Heating  the  Chateau  Frontenac  on  the  Heights  of 
Old  Quebec' 

Chateau  Frontenac  is  the  pride  of  the  Canadian  Pacific 
Railway  System  and  no  factor  that  promotes  guest 
contentment  has  been  minimized  or  overlooked.  It  is 
a  matter  of  much  pride  to  us  that  DUNHAM  Radiator 
Traps  were  selected  for  the  heating  in  this  outstanding 
hotel,  —  the  recent  Tower  addition,  as  well  as  the  older 
sections  of  the  building. 

Architects  and  engineers  are  invited  to 
consult  with  the  nearest  branch  office. 
Dunham  will  reduce  your  problem  to  its 
simplest  factors  in  comprehensible  terms. 

C.  A.  DUNHAM  CO.,  LTD. 

TORONTO.  ONTARIO 

HALIFAX,       VANCOUVER,      WINNIPEG.       OTTAWA, 

MONTREAL.    CALGARY, 

LONDON.  EmJ.:  18  St.  Thomas  St.,  S.E.I. 

DUNHflM 

■^HEATING     SERVICE 

^  Made  in  Canada 


ELLIOTTS  METAL  CO.  LTD. 

BIRMINGHAM  .  ENGLAND. 


COPPER 

Sheets 

plates 

tubes 

Free  turning  rod 

Redrawing  Rod 

BRASS 

Canadian  Representatives: 

Openshaw  &  Bennet  Ltd. 


416  Phillips  Place 


Montreal. 


Your  Jobber  Handles 

DART  UNIONS 


ALL  DART  UNIONS 

HAVE   A 

Bronze  to  Bronze  Ball  Shaped  Joint 

Because  of  this  feature,  the  Darl  cai 
deteriorate  at  the  vital  part,   and  is  easily 
connected   whether   pipes   are  in  or  out  of 
line. 

MANUFACTURED  in 

DART  UNION  Co.,  Ltd. 

TORONTO 


Journal  advertisements  are  a  business  call  at  youi  office. 
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A  Message  to  Engineers 

Engineers  know,  as  no  other  class  of  men,  the 
important  part  that  hydro-electric  energy  is  bound 
to  play  in  the  future  development  of  Canada,  and 
they  are  as  well  aware  of  the  safety  and  profit 
obtainable  in  hydro-electric  securities. 

For  many  years  we  have  specialized  in  the  under- 
writing and  sale  of  this  class  of  security  and  will 
be  glad  to  mail  you  a  selected  list  of  offerings. 

We  offer  a  thoroughly  satisfactory  investment 
service  by  mail. 

NesbittJhomson&Company, 

Limited 

US  St.  James  St,  Montreal 
TORONTO       HAMILTON       LONDON,  ONT.       WINNIPEG 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

1. — Duration  of  the  lease,  from  25  to  50  years,  according  lo 
the  Importance  of  the  water-power. 

2. — Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3. — An  additional  yearly  charge  of  50c  per  HP  developed. 

4. — The  above  charge  (Art.  3)  Is  subject  to  revision,  every  It 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6. — The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  In  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  installation 

For  further  Information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dech&ne; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


ARCHITECTS  AND  CONTRACTORS  WYE  LEVEL 

SURVEYING  INSTRUMENTS    AND    MATERIALS 

OF  ALL  KINDS  IN  STOCK. 


WE  ARE  SPECIALLY  EQUIPPED  TO 
MAKE  ACCURATE  AND  PROMPT 

REPAIRS 

TO  ALL  TYPES  OF  SURVEYING 
INSTRUMENTS 


WRITE  FOR  NEW  ILLUSTRATED  CATALOGUE 

The  J.  Frank  Raw  Company 

LIMIT  I.  I) 
5f>  Adelaide  St.   Easl 

TORONTO       -      ONTARIO 


Not  just  One 
But  Six  Advantages 

The  Sturtevant  Fuel  Economizer 
provides  six  distinct  advantages;  (1) 
increases  boiler  capacity,  (21  reduces 
boiler  repairs  (3)  purifies  feed  water 
i4  reduces  soot  and  smoke  (5)  acts 
as  separate  water  heater  without 
extra  fuel  cost  (6)  saves  fuel. 

For  complete  details  ask  for  folder  610. 

■ 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL         GALT         TORONTO 

C   Slurlevanl 


P  U  TS^  AJ  R .  T  £>    V>  O  SU\ 
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R.     R.      Power,     Royal      Bank      Chambers,  MacFarlane  -  Douglas    Co.,   Ltd.,   250   Slater  •  A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Halifax,  N.S«                                                                     Street,  Ottawa.  Saskatoon. 

Gandy  &  Allison,  St.  John,  N.B.  R.  Y.  Kilvert  &  Co.,  402  Builders'  Exchange,  Gormans.   Limited,  Edmonton,   Calgary   and 

W.  J.  Banks,   103   St.  John   Street,   Quebec.                 Winnipeg.   •  Vancouver. 


The  Rail  Joint  Company  of  Canada,   Limited 

McQill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail    Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAS^rTRD*!  PiPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


Robert  W.  Hunt 
President 


Charlee  Warnock 
Vice  Pre*.  &  Gen'l  Mar. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  teete  of  all  structural  material*  aad 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and   Laboratorlea:    McGILL  BUILDING.  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


Chick  Contracting  Co. 


LIMITED 

Paving,   Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards ; 

951   MCDOUGALL   ST. 
WINDSOR,         -         ONTARIO 


Men  of  influence  consult  Journal  advertising. 
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Adda: 

Nicholi  Chemical  ('<>..  Ltd 
Air  Brakea: 

Canadian  General  Electric  Co., 
Ltd. 
Air  Coolers: 

Laurie  and  Lamb. 
Alumina  Sulphate; 

Nichols  Chemical  Co.,  Ltd. 
\mmonia   Controlled    Water 

Regulators: 

I  nder-Feed   Stoker   ( !o  ,   ol 
i    to  id   .   Ltd. 
Ammonia  Valves  and  Fittings: 

Crane  Ltd. 
Angles: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 
Asphalt: 

Imperial  Oil  Ltd. 
Ash  Handling  Equipment: 

Combustion    Engineering    Corp. 
Ltd. 
Automatic  Air  Valves: 

Jenkins  Bros.,  Ltd. 
Automatic  Underfeed  Stokers: 

Taylor  Stoker  Co.,  Ltd. 


I! 


Balls.  Chromang  Grinding: 

William  Kennedy  4  Sons,  Ltd. 
Balls,  Steel: 

Canadian  S.K.F.  Co.,  Ltd. 
Bar  Benders: 

Koehring  Co.,  of  Canada,  Ltd. 
Bar  Cutters: 

Koehring  Co.,  of  Canada,  Ltd 
Bars,  Reinforcing: 

Algoma  Steel  Corp.,  Ltd. 

British  Empire  Steel  Corp.,  Ltd 

Burlington  Steel  Co.,  Ltd. 
Bars,  Steel  &  Iron: 

Burlington  Steel  Co.,  Ltd. 

Steel  Co.,  of  Canada  Ltd. 
Beams: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  WorksCo.,  Ltd. 
Bearings,  Ball: 

Canadian  S.K.F.,  Co.,  Ltd. 

Openshaw  4  Bennett,  Ltd. 
Bearings,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Bearings,  Roller: 

Canadian  S.K.F.  Co.,  Ltd. 
Belting: 

Dunlop  Tire  and  Rubber  Goods 

Co..  Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd. 

Jones  and  Glassco,  Regd. 
Blowers: 

B.  F.  Sturtevant  Co.  of  Canada. 
Ltd. 
Blowers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Blue  Print  Machinery: 

Instruments  Ltd. 

J.  Frank  Raw  Co.,  Ltd. 
Boiler  Plant  Accessories: 

Combustion    Engineering     Corp. 
Ltd. 
Boilers: 

):    I  i  Minn]  <S  Sons,  Ltd. 
Waterous    Engine     Works    Co., 
Ltd. 
Boilers,  Heating: 

Engineering    &   Machine    Works 
of  Canada,  Ltd. 

E.  Leonard    &  Sons,  Ltd. 

Taylor  Stoker  Co.,  Ltd. 
Boilers,  Marine: 

Engim  i  rinj    &    Machini     Works 
I'  i'l'    I  ltd. 
Boilers,    Power: 

gineering    &   Machine    W 
Ltd. 
Boilers.  Portable: 

E.  Leonard  4  Sons,  Ltd. 
Boilers,  Return  Tubular: 

Goldic   &  McCulloch  Co.,  Ltd. 
Bolls: 

British  Empire  Steel  Corp.,  1  td 

Steel  Co.,  of  Canada,  Ltd. 
Books: 

John  Wil  me. 

ng  Co. 
Bridges,  Highway: 

Hamilton  Bridge  WorksCo  ,1  til 
Bridges,  Steel: 

t  ianadiau  Bi  id  •■■  '  'o  ,  Ltd 
I  (ominion  Bj  idge  Co.,  Ltd 
Hamilton  Bi  idge  Woi  tea  Co.,  Ltd, 

Broadcasting  Equipment: 

Marconi  Wireless  Telegraph  Co., 

of  Canada.  Ltd. 
Northern  Eleotrio  Co.,  Ltd.    J 

Bucket  Loaders: 
Muasens  I  td 

Builder!  Supplies: 

Jno.  E.  Russell  Co.,  1  td 


Building  Papers: 

Barn  tt  Co  .  Ltd. 
Buildings.  Steel: 

Canadian  Bridge  Co..  Ltd. 

Dominion  Bridge  Co..  Ltd. 

Hamilton  Bridge  Works  Co  ,  Ltd 

MacKinnon  Steel  Co  ,  Ltd, 


Cars.  Dump: 

Hydro  Salvage  Sj  ndicate. 

Mussens  Ltd. 
Car  Equipment  Specialties: 

Dominion  Insulator  4  Mfg.  Co 
Ltd. 
Car  Wheels.  Chilled  Iron. 

Canada  Iron  Foundries,  Ltd. 
Casements,  Steel: 

Canadian      Metal      Window      <5t 

Steel  Products.  Ltd. 
Trussed   Concrete   Steel   Co.,   of 
Canada,  Ltd. 
Castings: 

William  Kennedy  4  Sons,  Ltd. 
Castings,  Brass: 

Engineering    &    Machine    Works 

of  <  !anada,  Ltd. 
Superheater  Co.,  Ltd. 
Castings,  Bronze: 

Engineering    4    Machine    Works 
of  Canada,  Ltd. 
Castings,  Car  and  Locomotive: 

Canadian  Steel  Foundries,   Ltd. 
Castings:  Ferro-Alloy. 

Canadian  Steel  Foundries,  Ltd. 
Castings,  Iron: 

Canada  Iron   Foundries,   Ltd. 
Engineering    &    Machine    Works 

of  Canada,  Ltd. 
Gartshore-Thomson     Pipe     and 

Foundry  Co.,  Ltd. 
E.  Leonard  &  Sons,  Ltd. 
Superheater  Co.,  Ltd. 
Castings,  Steel: 

Canadian  Steel  Foundries,  Ltd. 
Catenary  Materials: 

Dominion  Insulator  4  Mfg.,  Co. 
Ltd. 
Cement,  Dealers: 

Jno.  E.  Russell  Co.,  Ltd. 
Cement  Gun: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Cement,  Manufacturers: 

Canada  Cement  Co.,  Ltd. 
Cement,  Waterproofing: 

Dominion  Tar  4  Chemical   Co., 
Ltd. 
Chains: 

Canadian  Link-Belt  Co.,  Ltd. 
Chains,  Silent: 

Jones  and  Glassco,  Regd. 
Channels: 

Dominion  Bridge  Co.,  Ltd. 
Hamilton  Bridge  Works  Co.,  Ltd. 
Chemist,  Industrial: 

Milton  Hersey  Co.,  Ltd. 
Chimneys: 

Combustion   Engineering  Corp., 
Ltd. 
Circuit  Breakers: 

Dominion  Engineering    Agency, 
Ltd. 
Coal: 

British  Empire  Steel  Corp.,  Ltd. 
Coal  Handling  Equipment: 

Canadian  Link-Belt  Co.,  Ltd. 
Combustion  Engineering   Corp., 

Ltd. 
Dominion  Bridge  Co.,  Ltd. 
Coke: 

British  Empire  Steel  Corp.,  Ltd. 
Compressors : 

General  Supply  Co..  of  Canada, 

Ltd. 
Compressors,  Air: 

Canadian  Westinghouse, Co.,  Ltd. 

Hydro  Salvage  Syndicate. 
Compressors,  Ammonia: 

Taylor  Stoker  Co..  Ltd. 
Compressors,  Centrifugal:  Co. 

De  Laval  Steam  Turbine 
Concrete  Mixers: 

General  Supply  Co.,  of  Canada, 
i  1,1 

F.  H.  Hopkins  4  Co.,  Ltd. 

Hydro  Sab,  age  S3  ndicate 

Koehring  Co.,  of  Canada,  ltd 

Mussens  Ltd. 
Condensers.Synchronous  &  Static 

Canadian  General  Electric  Co., 
Ltd, 
Condenslte  Celoron  Silent  Gears. 

Diamond    State    Fibre    Co.,    of 
Canada  Ltd. 
Construction  Material: 

Northern  Electric  Co.,  Ltd, 
Contractors: 

E.  G.  M.  Cape  &  Co 

Chick  Contracting  Co.,  Ltd. 

1     0.  Lealiev  4  Co..  Ltd, 

Randolph  MaoDonald  Co  .  Ltd. 


Contractors'    Plant  and  Supplies. 

P.   II     Hopkins    ,v  ( !o  .   Ltd. 
Controllers,  Electric: 

Canadian  Westinghouse  Co   Ltd 
Conveyors: 

Combustion   Engineering   Corp., 
Ltd. 
Conveyors,  Belt  and  Screw: 

Canadian  Link-Belt  Co.,  Ltd. 
Conveyors,  Portable  Belt: 

Mussens  Ltd. 
Couplers,  Car  and  Locomotive: 

Canadian   Steel    Foundries,    Ltd. 
Cranes,  Caterpillar  type: 

Koehring  Co.,  of  Canada,  Ltd. 
Cranes,  Locomotive: 

Canadian  Link-Belt  Co.,  Ltd. 

F.  H.  Hopkins  4  Co..  Ltd. 

Mussens  Ltd. 
Cranes.  Travelling: 

Dominion   Bridge  Co.,   Ltd. 
Creosote  Oils: 

Barrett  Co.,  Ltd. 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Cross  Arm  Braces.  Steel: 

Burlington  Steel  Co.,  Ltd. 
Crushed  Stones: 

Jno.  E.  Russell  Co.,  Ltd. 
Culvert  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry  Co.,  Ltd. 

Pedlar  People,  Ltd. 
Culverts,  Metal: 

Pedlar  People,  Ltd. 
Culverts,  Road: 

Canada  Lock  Joint  Pipe,  Ltd. 


Damp  Proof  Coating: 

Dominion  Tar  and  Chemical  Co., 
Ltd. 
Damper  Regulation: 

Under-Feed  Stoker  Co.,  of 
Canada,   Ltd. 
Derricks: 

Mussens  Ltd. 
Dies: 

Pratt  4  Whitney  Co.,  of  Canada, 
Ltd. 
Doors,  Fireproof: 

Canadian    Metal     Window    and 
Steel   Products,    Ltd. 
Draughting  Supplies: 
Instruments,  Ltd. 
J.  Frank  Raw  Co.,  Ltd. 
Drill  Chucks: 

Canadian  S.K.F.,  Co.   Ltd. 
Drying  Systems: 

B.  F.  Sturtevant  Co.,  of  Canada, 
Ltd. 
Dumb  Walters.  Electric: 

Turnbull  Elevator  Co.,  Ltd. 


Economizers: 

Combustion  Engineering   Corp., 
Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd. 
Educational: 

Industrial  Extension  Institute. 
Electric  Motors: 

Dominion    Engineering    Agency 
Ltd. 
Electrical  Appliances: 

Northern  Electric  Co.,  Ltd. 
Electrical  Instruments: 

Instruments,  Ltd. 
Electrical  Supplies: 

Northern  Electric  Co.,  Ltd. 
Elevator  Safety  Gates: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Freight: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Passenger: 

Turnhull  Elevator  Co..  Ltd. 
Elevators,  Push  Botton: 

Turnbull  Elevator  Co..  Ltd. 
Enamels,  Acid  &  Fume  Resisting: 

Dominion  Paint  Works.  Ltd. 
Enamels,  Industrial  Lighting: 

Dominion  Paint   Works,  Ltd. 
Engines,  Gas  and  Oil: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Engines.  Steam: 

Goldie  4  McCulloch  Co.,  Ltd. 

Laurie  and  Lamb. 

I     Leonard   ,v.  Sons.  Ltd. 
I  \i -.i\  itors: 

Engineering    A   Machine    Works 

of  ( 'anada.   Ltd. 

Excavators,  Dragline: 

Koehring  Co.,  of  Canada.  Ltd. 

Exhaust    Steam    Injectors,    Loco- 
motive: 
Superheater  Co..  Ltd. 

Expanded  Metal: 
Pedhu  People  Ltd. 


Fans: 

li    F.  Sturtevant  Co..  of  Canada. 

Ltd. 
Combustion  Engineering   Corp., 
Ltd. 
Fan   Engine  Regulators: 

Under-Feed   Stoker  Co  .  of 

(  anada.    Ltd. 
Feed-Water  Heaters,  Locomotive: 

Superheater  Co .,  Ltd. 
Fence   Posts.    Steel: 

Burlington  Steel  Co  .  Ltd 
Fibre.  Hard  Vulcanized: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Fillers,  Wood  and  Metal: 

Dominion  Paint  Works,  Ltd. 
Fire  Alarm  Apparatus: 

Northern  Electric  Co..  Ltd. 
Flreproofing.  Hollow  Tile: 

Interlocking  Tile  Co.,  Ltd. 
Fish  Paper: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Flat  Arches: 

Combustion  Engineering  Corp., 
Ltd. 
Floortyle: 

Pedlar  People,  Ltd. 
Forglngs : 

British  Empire  Steel  Corp..  Ltd. 

Dominion  Bridge  Co.,   Ltd. 
Fuel,  Oil: 

Imperial  Oil.  Ltd. 
Furnaces,  Automatic: 

Under-Feed   Stoker   Co.,    of 
( 'anada,  Ltd. 


Gasoline: 

Imperial  Oil,  Ltd. 
Gauges: 

Pratt  4  Whitney  Co.,  of  Canada, 
Ltd. 
Gear  Reductions: 

Hamilton  Gear   4  Machine  Co. 
Gears: 

Canadian  Link-Belt  Co.,  Ltd. 

Dominion    Engineering     Works, 
Ltd. 

Hamilton  Gear    4   Machine  Co. 
Gears.  Machine  Cut: 

Jones  and  Glassco,  Regd. 
Gears,  Silent,  Waterproof: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Gears,  Double  Helical: 

De  Laval  Steam  Turbine  Co. 
Generators: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Ground  Joints  Unions: 

Dart  Union  Co.,  Ltd. 

H 

Heaters,    Boiler    Feed-Water: 

Goldie  4  McCulloch  Co.,  Ltd. 
Heating  Material: 

Crane  Ltd. 
Hoisting  Engines: 

Mussens  Ltd. 
Hoists: 

Koehring  Co.,  of  Canada,  Ltd. 
Hoists,  Electric: 

Hydro  Salvage  Syndicate. 

Taylor  Stoker  Co..  Ltd. 
Hoists.  Hydraulic: 

Turnbull  Elevator  Co..  Ltd. 
Hoists,  Mono-Rail: 

Taylor  Stoker  Co.,  Ltd. 
Hydraulic  Press  Control  Systems: 

Taylor  Stoker  Co..  Ltd. 


Industrial  Electric  Control: 

Canadian  General  Electric  Co., 

Ltd 
Dominion    Engineering    Agency, 
Ltd. 
Insulated  Rail  Joints.  Continuous 
Rail  Joint  Co..  of  Canada,    Ltd. 
Insulating  Compounds: 

Dominion  Tar   A  Clirinic.il  Co  , 
Ltd. 
Insulation.  Fibre  and  Celoron: 
Diamond     State     Fibre     Co.,    of 
Canada.  I  td. 
Insulators,  Porcelain: 

Dominion  Insulator  4  Mfg.,  Co. 
Ltd. 

J 

Joints,  Filler  Paving: 
Barrett  Co.,  Ltd 


Kerosene: 

Imperial  Oil  Ltd. 
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BURLINGTON  STEEL 

Company,  Limited 
hamilton  canada 

Modern  Concrete  Reinforcement 

While  Rail  Steel  Bars  conforming  to  "American  Society  for  Test- 
ing   Materials    Standard    Specifications    A-16-14"     for    Concrete 
-  Reinforcement  have  been  available  in  Canda  only  for  a  few  years, 
they  are  being  specified  by  many  architects  and  engineers. 

We  believe,  however,  that  the  use  of  this  material  would  be 
greatly  extended  were  the  facts  concerning  these  bars  more 
generally  known.  In  quality,  in  strength,  and  in  all  other  charac- 
teristics that  make  for  a  good  reinforcing  bar,  Rail  Steel  Bars  are 
not  only  equal  but  superior  to  all  other  grades  of  steel  manufac- 
tured for  this  purpose. 

You,  as  an  architect,  engineer,  contractor  or  user  of  reinforcing 
bars  in  any  form,  are  entitled  to  some  valuable  information  about 
Rail  Steel  Bars  which  has  not  heretofore  been  published.  Facts 
relating  to  the  manufacture,  qualities  and  use  of  these  bars  have 
been  published  in  a  volume  entitled  "Rail  Steel  for  Concrete 
Reinforcing"  a  copy  of  which  we  will  gladly  send  you  upon 
request. 


You'll  be  interested  in   Ihr 

faris  contained  in  this  hook. 
A  copy  is  yours  foi  tin  ask 
ing. 


Burlington  Reinforcing  Bars  used  in  construction  of  new 
Federal   Office   Building,  Toronto,  erected    1922. 

YOLLES  &  ROTENBEKG,  LTD.  CANADIAN  CONCRETE  STEEL  CO. 

Owners  rcrs 


IfV 
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I  lght  nlriii  Arrcstors: 

Canadian  <  ieneral  Electric  ( '<<., 

Lighting  Kqulpment,  Industrial 
and  Street: 

Canadian  General  Electric  Co., 
Ltd. 
Locomotives: 

Mussens  Ltd. 
Locomotives.  Klectrlc: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  WestinehouseCo.,  Ltd. 

Hydro  Sal1  age  Syndicate. 
Lubricating  Oils  &  Greases: 

Imperial  Oil  Ltd. 

M 

Machinery: 

Canadian   Fairbanks-Morse  Co., 
Ltd. 

Hydro  Salvage  Syndicate. 
Machinery,  Special: 

Dominion     Engineering     Works, 
Ltd. 
Marine-Machinery : 

William    Kennedy    &  Sons,   Ltd. 
Measuring  Tapes: 

Luflrin  Rule  Co.,  of  Canada,  ltd 
Merchant  Bars: 

British  Empire  Steel  Corp.,  Ltd. 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete   Steel    Co.    of 
Canada,    Ltd. 
Milling  Cutters: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Mining  Machinery: 

William  Kennedy   A  Sons.  Ltd. 
Motors: 

Canadian  Fairbanks-Morse  Co. 
Ltd. 
Motors,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Mixers,   Paving: 

Koehring  Co.,  of  Canada,  Ltd. 

N 
Nails: 

British  Empire  Steel  Corp.,  Ltd. 

O 
Oil   Burning  Equipment: 

Combustion   Engineering   Corp., 
Ltd. 
OH  Purltiers,  Centrifugal: 

Dc  Laval  Steam  Turbine  Co. 


Packing: 

Dunlop  Tire    &  Rubber  Goods, 
Co.,  Ltd. 
Paints.  Acid  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Anti-Corrosive: 

Dominion  Paint  Works,  Ltd. 
Palms.  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints,  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works,  Ltd. 
Paints,  Metal  Protectives: 

Barrett  Co  ,  Ltd. 

Dominion  Paint  Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion    Engineering     Works, 
Ltd 
Paving  and  Paving  Materials: 

Dominion  Tar   A  Chemical  Co., 
Ltd. 
Penstocks: 

Engineering    &   Machine    '■', 
of  Canada,  Ltd. 
Pinions: 

Hamilton  Gear  A  Machine  Co. 
Pipe  Colls: 

Superheater  Co  ,  Ltd. 
Pipe,  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno    i:    Russell  Co.,  Ltd. 
Pipe  Couplings.  Union 

Dart  Union  Co..  Ltd. 
Pipe  Fittings: 

Crane  Ltd 
Pipe,  Lead: 

Steel  Co.  ot  Canada,  Ltd. 
Pipe  Lines: 

( Janada  Lock  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Lock  Joint  I'ipo,  Ltd. 
Pipes,  Cast  Iron: 

Canada  Iron  Foundries,  Ltd. 

Cartshore-Thomson      Pipe     and 
Foundry   Co.,    Ltd. 


(oner:, |  Supply  <  o  .  of  ( lanada, 

l  td 
\:ii ional  [ron  (  orp..  Ltd, 
Pipe   Lock    Bar: 

Genera]   Supply   Co.,  of  Canada, 

Ltd. 
Pipes,  Reinforced  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar   A  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Openshaw  A  Bennett,  Ltd. 
Plates,  Steel: 

British  Empire  Steel  Corp.,  Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

Vulcan  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Lid. 
Posts,  Indicator: 

Jenkins  Bros.,  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Power  Apparatus: 

Northern  Electric  Co..  Ltd. 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels: 

Wm.  Kennedy  A  Sons,  Ltd 
Publishers: 

John   Wiley  &  Sons.  Inc. 

Renouf  Publishing  Co. 
Pulleys: 

Canadian  S.K.F.  Co.,  Ltd. 
Pulleys,  Fibre: 

Diamond    State    Fibre    Co.    of 
Canada,  Ltd. 
Pulp  Grinders: 

Engineering    A    Machine    Works 
of  Canada,  Ltd. 
Pulp  Mill  Deckers: 

Engineering    &    Machine    Works 
of  Canada,  Ltd. 
Pulp  Mill  Machinery: 

Waterous  Engine  Works  Co..  Ltd. 

William  Hamilton  Co.,  Ltd. 
Pulverized  Fuel  Systems: 

Combustion  Engineering   Corp., 
Ltd. 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Pump  Governors: 

Under-Feed   Stoker    Co.,    of 
Canada,  Ltd. 
Pump  Valves: 

Jenkins  Bros.,  Ltd. 
Pumps: 

Koehring  Co  of  Canada,  Ltd. 

Canadian  Fairbanks  Morse  Co. 
Ltd. 

Dominion    Engineering     Works, 
Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd. 
Pumps  and  Condensers. 

Goldie  &  McCulloch  Co.,  Ltd. 
Pumps,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 

Laurie  &  Lamb. 
Pumps,  Hydraulic: 

Taylor  Stoker  Co.,  Ltd. 
Pumps  Oil, 

Taylor  Stoker  Co..  Ltd. 


Radiator  Valves: 

Jenkins  Bros.,  Ltd. 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co. 

of  Canada,  Ltd. 
Northern  Electric  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  A  Mfg.,  Co. 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,  Ltd. 
Railroad  Spikes: 

Steel  Co.,  of  Canada,  Ltd. 
Railway  Ties: 

Canadian    Tie    &    Lumber   Co., 
Ltd. 
Railway  Equipment: 

Canadian  General  Electric  Co., 
Ltd. 
Rawhide  Pinions: 

Hamilton  Gear   A  Machine  Co. 
Reamers: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Recording  Instruments: 

Combustion    Engineering   Corp.. 
Ltd. 
Refrigerating  Machinery: 
TaylOl  Stoker  Co.,  Ltd. 
Reinforcing  Steel: 

Burlington  Stei  I  Co.,  Ltd 
Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 


Reservoir  Finings: 

.v.  ( Ihrimes,  Ltd 
Rivets: 

British  Empire  Steel  Corp.,  Ltd 
Road  Materials: 

Dominion  Tar   A  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Road  Tar: 

Dominion  Tar   &  Chemical  Co. 
Ltd. 
Roofing  Cement: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar  A  Chemical  Co., 
Ltd 
Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 

Barrett  Co.,  Ltd. 
Rolling  Mill  Rolls: 

Canadian  Steel  Foundries,   Ltd. 
Roofs,  Built  up.  Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope,  Wire: 

Dominion    Wire  Rope  Co.,  Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop  Tire    A  Rubber  Goods, 
Co.,  Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood : 

Lufkin  Rule  Co.,  of  Canada,  Ltd. 


S 


Safes: 

Goldie  A  McCulloch  Co.,  Ltd. 
Sash,  Steel: 

Canadian     Metal      Window      A 
Steel  Products,  Ltd. 

Trussed   Concrete  Steel   Co.,   of 
Canada,  Ltd. 
Sawmill  Machinery: 

Waterous  Engine  WorksCo..  Ltd. 

William  Hamilton  Co.,  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Canadian  Link-Belt  Co.,  Ltd. 
Sewer  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Sheets: 

Steel  Co.,  of  Canada  Ltd. 
Shovels,  Gasoline: 

Koehring  Co.,  of  Canada,  Ltd. 
Sheating: 

Barrett  Co.,  Ltd. 
Sodas: 

Nichols  Chemical  Co.,  Ltd. 
Shingles,  Prepared  Asphalt: 

Barrett  Co.,  Ltd. 
Smoke  Stacks: 

Engineering    &    Machine    Works 
of  Canada,  Ltd. 
Speed  Reducers,  Gear: 

Hamilton  Gear  A  Machine,  Co. 
Steel  Head  Frames: 

Hamilton  Bridge  WorksCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

F.  H.  Hopkins  A  Co.,  Ltd. 

Mussens,  Ltd. 
Steam  Traps: 

C.  A.  Dunham  Co.,  Ltd 
Steel  Rails: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combution    Engineering    Corp., 
Ltd. 

Under-Feed  stoker  Co.,  of 

Canada,   Ltd. 
Waterous  Engine  WorksCo.,  Ltd 
Stokers,  Side-feed: 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Stokers,   Underfeed: 

Taylor  Stoker  Co.,  Ltd. 
Under-Feed   Stoker   Co.,  of 
Canada,  Ltd. 
Stone  Crushers: 

:    metal    Supph    I  of   C    :li  id:' 

Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,  Ltd. 
British  Empire  Steel  Corp.,  Ltd. 
Canadian   Bridge  Co.,   Ltd. 
Canadian  Des  Moines  Steel  Co., 

Ltd. 
Hamilton  Bridge  Works  Co.,  Ltd 
Standard  Steel  Constrn. Co.,  Ltd. 
Vulcan    Iron    Works,    Ltd. 
Superheaters: 

i ;,  neral  Supph,   Co.,  o    < 

Ltd. 
Superheater  Co.,  Ltd. 


Surveying  Instruments: 
Instruments.  Limited. 
J.  Frank  Raw  ( !o.,  Ltd. 
Switchboards,  Power  Lighting: 
han  General  Electric  CoH 
Ltd. 


Tanks.  Steel: 

I  .  Leonard   A:  Sons,  Ltd. 
Engineering    A:    Machine    Works 
inada,  Ltd. 
Taps: 

Pratt  A  Whitney  Co..  of  Canada, 
Ltd. 
Tar: 

Barrett  Co.,  Ltd. 
Tile,  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Transformers,  Lighting  &  Power. 
Canadian  General  Electric  Co., 
Ltd. 
Turbines: 

General  Supply  Co.,  of  Canada, 
Ltd. 

U 

Underfeed  Stokers: 

Taylor  Stoker  Co.,    Ltd. 

Union  Pipe  Couplings: 
Dart  Union  Co.,  Ltd. 


Varnishes,  Acid  Resisting: 

Dominion   Paint    Works,   Ltd. 
Varnishes,  Insulating: 

Dominion   Paint    Works,   Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Crane  Limited. 
C.  A.  Dunham  Co.,  Ltd. 
Dominion     Engineering     Works, 

Ltd. 
Guest   4  Chrimes,  Ltd. 
Jenkins  Bros.,  Ltd. 
Kerr  Engine  Co..  Ltd. 
Valves,  Automatic  Cut-off: 
Under-Feed   Stoker  Co.,  of 
Canada.    Ltd. 
Valves,  Regulating: 

Under-Feed   Stoker  Co.,  of 
Canada,    Ltd. 
Valves,   Relief: 

Under-Feed   Stoker  Co.,  of 
Canada.    Ltd. 
Venturi  Meters: 

(ieneral  Supply  Co.,  of  Canada, 
Ltd. 

W 

Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Water  Meters: 

Guest   A  Chrimes,  Ltd. 
Water  Pipe: 

Canada  Lock  Joint  Pipe  Co..  Ltd. 
Waterproofing: 

Barrett  Co.,  Ltd. 

Dominion  Tar   A  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Wm.  Kennedy  A  Sons,  Ltd. 
Water  Softening  Plants: 

Laurie  A  Lamb: 
Water  Transmission: 

Canada  Ix>ck  Joint  Pipe,  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
\\  elding   Metal: 

C.  D.  Peters   a  Co.,  1  td. 
Welding  Outfits,   Klectrlc: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinuhouse  Co. .Ltd. 

G.  D.  Peters  &  Co.,  Ltd. 
Wheels.  Fibre: 

Diamond    State    Fibre    Co.,    ol 
Canada,  Ltd. 
Winches: 

Taylor  Stoker  Co.,  Ltd. 
Wire: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Limited. 
Wire  Mesh: 

Trussed    Concrete   Steel   Co.,   of 
Canada.  1  td 
Wires  and  Cables : 

Northern  Electric  Co.,  Ltd. 
Wood  Preservations: 

Barrett  Co..  I  td. 

Dominion  Tar  A  Chemical   Co., 
Ltd. 
Worm  Gear: 

Hamilton  Gear    A   Machine  Co. 
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THE  PRODUCTS  OF 

Guest  &   Chrimes   Limited 

ROTHERHAM     (Eng). 

WATERWORKS    CONSTRUCTIONAL    ARTICLES 


Siemen's  and  Adamson's  "Turbine" 

WATER     METERS 

Sizes  ^"—18" 

VALVES   for  Water,  Gas  and 

Sewage. 

Bateman  and  Moore's 

AIR  VALVES. 

RESERVOIR    FITTINGS 

Standpipes,  Draw-Off  Valves, 

Filter  Valves,  etc. 


PENSTOCKS,    WATER  LEVEL 
RECORDERS,  FLAP  VALVES, 

PRESSURE  GAUGES, 

TESTING  APPARATUS. 

Canadian  and   U.  S.   Representatives 

BRITISH  AMERICAN  FUEL  &  METALS 


LIMITED 


703  Federal  Bldg., 
TORONTO 


Telephones 
Adelaide  6958-9 


Reinforced  concrete   pipe    for 
water  supply  lines 

IS 

Permanent,  Flexible 
..  and  Watertight  .. 

CANADA  LOCK  JOINT  PIPE, 

LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


±i  imsitttute  ffiabge 

Members  gold  badge  .  .  .  $3.75 
Associate  Member's  silver 

badge $2.25 

Junior  and  Student's 

bronze  badge $1.50 

Apply  to  Secretary, 

176  Mansfield  St.. 
MONTREAL. 


Wilson 

"Color=ttpf 


For  Steel—use  Metals  Nos.  4,  6,  9  and  17. 

For  Cast  Iron— use  Metal  No.  12. 

For  Brass,  Bronze  and  Copper— use  M  ETAL  No.  20. 


Welding 
Metals 


Lnd 


Additional  Information 
and  Literature  will  be 
supplied    on    request 


Arc  Welding 
Equipment 


KfESSSTS?    G.  D.  PETERS  &  CO.,  LIMITED 


New  Birks  Bun  ding 
MONTREAL,  Que. 


Every  advertiser  is  worthy  of  your  support. 
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Wilson,  Alexander 59 


William  Hamilton  Co„  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp   Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 
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PROFESSIONAL   CARDS 


Douglas  Bsiknix,  C.E.,  A.  M.E.I. C. 
J.  H.  Nohris,  ME.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLban,  M.So..  Ph.D. 
V.  C.  Moolton,  B.  Abch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Brandies 

Tel.Up  3639  65  McGill  College  Ave. .Montreal 


R.  A.  ROSS  &  CO., 

Consulting  Engineers 

Power,    Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 
Marcil  Building,  288  St.  James  St., 

MONTREAL. 


625  Corlatlne  Building 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical   and 

Electrical   Engineer 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

DESIGNING]   AND    CONSTRUCTING    ENGINEERS 

DRAIN     ELEVATOR8 

Wharves  and  Power  Plant* 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  III. 

395  Collins  St.,    Melbourne.  Australia. 


R.    BlCKERDlKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 
Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation,  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building. 
MONTREAL.  Que. 

PHONE   UP  2181  P.O.   BOX   SOS4 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 

Toronto  Office: 
100  JARVIS  STREET. 

Montreal  Office: 
4*5-406   SHAUGHNKSSY    BUILDING. 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineers 
Surveyors  and  Architects. 
Bridges,  Structures  &  Reinforced  Concrete. 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  Buildings  and  Schools. 
45  Jarvls  Street.  <  nlon  Bank  Bldg., 

Toronto,  Ont.  Dunnvllle,  Oni. 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


Geo.  K.  McDoooall,  B  8c,  M.E.I  C. 

E.  Ratmond  Pease,  B.A.,  B.Sc.  A.M.E.I.C. 

Ferdinand  J.  Friedman,  B.Sc,  A.M.E.I.C. 

McDougall,  Pease  &   Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing,  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,  Sewerage  and   Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and   Power 
Plants.      Reports,   Designs,   Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      REGD  U.  e.   PAT.  ATTY. 

DONALD    H     MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION    COMPANY 

Engineers  and  Chemists, 
320  Lagauchetlere  St.  W..       Montreal,  Oue. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Bbanchss:  Toronto  and  Winnipeg 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC 


HENRY    R.    LORDLY 

C.E..M.C.E..F.SE.,M  E  I.C..M  Am.8oo.C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction,    Dams,    Water 

Power,  Harbor  Work,  Foundations  in  Clay, 

Quioksand  and  Difficult  Locations.  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.O. 

Cable  Address  "Claypile",  Montreal 


H.   M.   HUGHSON.    M.C.S.F.E. 

HON.  GERALD  V    WHITE  PHONE   QUEEN    152 

J.   W     HUGHSON.   ME    A  ME  I  C. 

W.  C.  HUGHSON  and  SONS,  Limited 

Investigating     Engineers 

TIMBER    EXPERTS 
HOPE  CHAMBERS  OTTAWA 


Walter  J.  Francis, C.E.  F.  B.  Brown,  M.Se.. 

M.E.I.C  M.E.I.C. 

M.Au.Soc.C.E.,  Mm.Aii.8oc.ME. 

M.Inbt.C.E.  Mem  A. I.E. E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Walfran, Montreal."  W.D.Code 

Long  Distanoe  Telephone:  Main  5643. 


J.    A.    BURNETT, 

M.E.I.C,     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  301—205  St.  James  St. 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSFIELD 

&    COMPANY 

CONSULTING  ENGINEERS 

2  PLACE  D'ARMES,       MONTREAL 
De  Qaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building. 
50  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

limited 
consulting  engineers 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  8upply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Conerete 
and  Architectural  Engineering. 


M.E.I.C. 

Mem.  Am.  Soo.  M.  E. 


Tel.  Plateau  3860 


F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization     of     Waste     Heat    and     Steam, 

Heating  and  Ventilating,  etc 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitors 

The  old  established  firm 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  S  Elgin  St. 
Off! res  throughout  Canada.        Booklet  free 


President:     J.  G    G    Kkrrt 

Associates:    A    L.  Mcooa,  H.  R.   McCltmont 

KERRY &CHACE,  Limited 

ENGINEERS 
Hydro-Electric   A  Steam  Power  Developments 

Steam   A  Electric  llnilnnv* 
Pulp  A  Paper   Mills  Indimtrml  l-'ngineering 

Confederation  Life  Bldo       TORONTO 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128   Wellington  St.  Ottawa,   Ont. 

Head  Office i  i  ondon,  i  ngland 
Principals     sir  <.    <      Marks.  Sli  Duftald 
Clerk,   Edward  C.  l<    Marks,  Mattheu    \ 
Adam, 


Journal  advertisers  are  discriminating  advertisers. 
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The  biggest  Steel  Pipe  in  the  World 

—  we  built  it. 

IT  is  interesting  to  know  that  Canada  has  some  of  the  "biggest  things  in  the  world" 
and  we  hope  it  will  be  interesting  to  you  to  learn  that  we  had  a  share  in  at  least 
one  of  them. 

The  feeder  tube  for  the  Ontario  Power  Co.,  at  Niagara  Falls,  18  feet  in  diameter  and 
6,000  feet  long,  is  said  to  be  the  largest  steel  pipe  in  the  world.  We  constructed  it — 
very  successfully. 

Other  notable  penstock  contracts  carried  out  by  us  have  been— several  10  ft.  diameter. 
200  ft.  long,  for  Spanish  River  Pulp  Co.;  one  7  ft.  diameter,  975  ft.  long  for  Pembroke 
Electric  Light  and  Power  Co.;  two  7>£  ft.  diameter  and  each  525  ft.  long  for  Kamistiquia 
Power  Co.;  one  12  ft.  diameter,  200  ft.  long  for  Northern  Aluminum  Co. — all  built  of 
heavy  plate  for  high  heads. 

We  have  exceptional  facilities  for  making  and  erecting  steel  plate 

work  of  all  kinds  —  penstocks,    stacks,    tanks,  etc.       Our 

prices  are  moderate.     We  gladty  furnish  estimates. 

Engineering  &  Machine  Works  of  Canada,  Ltd. 

ST.   CATHARINES,   ONT. 

Eastern  Sales  Offices:    Hall  Machinery  Co.,  Sherbrooke,  Que.,  and  Birks  Bldg.,  Montreal. 
Winnipeg  Agents :    Powell  Equipment  Company,  Limited.        Vancouver  Agents:    M.  Grindley  Co. 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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Modern  Highways 
For  Modern  Traffic 


The  determination  of  the  people  to  have 
roads  equal  to  the  traffic  they  bear,  has  led 
to  a  yearly  increase  in  the  yardage  of  Con- 
crete Paving  constructed  in  Canada. 

But  the  construction  of  Concrete  roads  even 
to-day,  is  not  keeping  pace  with  the  output 
of  motor  vehicles.  The  motor  truck  has 
revolutionized  road  traffic  has  created  a 
positive  need  for  Concrete  Highways. 

The  country's  requirements  call  for  an  even 
greater  speeding  up  of  Canada's  modern 
road  building  programme. 


Concrete  Pavement  on  16th  Sideroad 
Chatham  Township,  Ontario 


Highway  traffic  continues  to  increase;  the 
tonnage  of  loads  constantly  grows,  emphasiz- 
ing the  importance  of  fuel  saving,  skid-proof, 
really  enduring  pavements  such  as  Concrete 
supplies. 

Concrete  roads  lighten  the  taxpayer's 
burden  by  practically  eliminating  upkeep. 
The  lower  haulage  costs  benefit  both  farmer 
and  consumer.  The  even  surface  invites 
tourist  trade  and  promotes  the  comfort  and 
well-being  of  every  user. 

Literature  on  Concrete  roads  will  be  gladly 
sent  to  any  reader  interested. 


SPECIFY 


CANADA  CEMENT 

UNIFORMLY  RELIABLE 


CANADA  CEMENT 

CONCRETE 

rOR    PERMANENCE 


We  maintain  a  Service 
Department  to  co-operate 
In  all  lines  of  work  for  which 
Concrete  Is  adapted.  Our 
library  Is  comprehensive 
and  Is  at  your  disposal  at 
all    times    without    rharfte. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building 

Phillips  Square   Montreal 

Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Mentioning  The  Journal  gives  you  additional  consideration. 
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HOISTING    ENGINES 
GRAB    BUCKETS 


STEAM  HOISTS 
DERRICK  IRONS 
ELECTRIC    HOISTS 

All  sizes  in  stock 


Double  Drum  Steam  Hoist 


Orange  Heel  Grab 


GRAB   BUCKETS 

All  types  and  sizes 
in  stock 


Agents : 

B.  C.  EQUIPMENT  CO.  -  -  -  -  Vancouver 
EERCUSON  SUPPLY  CO.  -  -  -  -  Calgary 
O'H  WEAN  EERCUSON  SUPPLY  CO.  Edmonton 
POWELL  EQUIPMENT  CO.  -  -  -  Winnipeg 
II  \RVARD  TURNHULL  CO.     -      -      -     Toronto 


( 


CANADA  CEMENT  BUILDING 

works  :  MONTREAL       wtlland  ont 


1 


I  'uluable  suggestions  appear  in  the  advertising  pages. 


WATEROUS 

PULPWOOD 

MACHINERY 


1844-1923 


Let  us  help  you  with  your  Special  Problems. 


BRANTFORD,  ONTARIO.CANADA 


When  purchasing  equipment  consider  The  Journal  advertiser. 


Boucherville,  P.  Q. 


Surface  Treatment 


The  surface  of  waterbound  macadam,  and  even  gravel  and  earth  roads, 
can  be  very  effectively  treated  with  Imperial  Liquid  Asphalt.  Scientific- 
ally graded  to  meet  individual  requirements,  this  asphalt  is  easily 
applied  without  the  aid  of  expensive  equipment.  It  gives  excellent 
results,  preserves  the  road  in  good  condition,  prevents  dust  and  vastly 
improves  traffic  conditions.  Shipment  by  tank  car  recommended,  or 
in  barrels  if  preferred. 


Toronto 


ROAD      BMBKBBMNG       DEPARTMENT 

Imperial  Oil  Limited 


Canada 


THE 


ENGINEERING  JOURNAL 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBUC  " 


INAUGURATION  OF  THE  SAGUENAY  BRANCH 


SEPTEMBER  1923 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA 

AT  176  MANSFIELD  STREET,  MONTREAL 

VoL  VI  No.  9 


should  certainly  have  a  copy 

This  "Sales  Inventory"  of  the  Construction  Equipment,  Accessories 
and  Supplies,  which  can  be  released  from  the  Queenston-Chippawa 
Development,  has  been  specially  prepared  solely  as  a  service  to — 


Vou 
(' 

I        Contractors 
W^       Engineers 
^      Mines 
Quarries 
Municipalities 
Bridge  Builders 
Brick  Companies 
Sand  and  Gravel 
Companies 
Railroads,  Etc. 

There  is  every  possibility 
that  you  can  save  not  only 
Money  but  valuable  Time, 
by  simply  referring  to  this 
"Sales  Inventory." 

Your  copy  is  available  at 
our  nearest  office. 


Also,  our  experience  is  at  your 
disposal,  if  you  have  problems  to  solve.  We  have  about  everything  imaginable 
in  Construction  Equipment  and  Supplies  at  extremely  reasonable  prices  con- 
sistent upon  the  excellent  condition. 

LET  US  PROVE  TO  YOU  JUST  WHAT  WE  CAN  DO. 

fiydro  Salvage  Syndicate 

P.O.  Box  109       Niagara  Falls,  Ont. 

Operated  by 

Canadian  Equipment  Co.  Limited  and  F.  H.  Hopkins  &  Co.,  Limited 

Montreal  Toronto  and  Montreal 


Write  for  tht  advertisers'  literature  mentioning  The  Journal. 
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Shop  view  of  No.  5  CAR   WHEEL  LATHE,  a  number  of  which  we  have  recently  furnished   to  Canadian  Railways.     (Inset  -enlarged   \io« 

of  cut  on  wheel). 

Note  these  features: 

Pneumatic  Tool  Clamps.  A.C.  Motor  Drive  through  Speed  Box, 

Movement  and  Clamping  of  Tailstocks,  by  Air  Hardened,  ground  and  lapped  shoes  on  Tool  Slides, 

Cylinders.  pull  magnetic  lathe  controller  with  "start,"  "stop" 

Automatic  Gap  in  Driving  Gear,  and  "slow  down"  push  button  control  stations. 

New  all-steel  herring-bone  and  spur  gear  drive,  Maximum  Feed  on  Work  %"  per  revolution  of  wheel. 

If  interested,    write   ua  for  photos  and  specifications. 

The  John  Bertram  &  Sons  Co.,  Limited 


DUNDAS,  ONTARIO 


CANADA 


MONTREAL 
72.)  Drummond  Hldg. 


TORONTO 

1002  C.   P.   R.   Illdg. 


VANCOUVER 
609  Bank  of  Ottawa   HI. In 


WALKERVILI.E 
103H  Sandwl.  h  St 


WINNIPEG 
1205  McArtfauf  Hl.lu 


MM  11    \\ 
Ro]   BIdg. 


Men  of  influence  consult  Journal  Advertising. 
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CENTRIFUGAL  PUMPS  FUR  ANY  SERVICE 


DESIGNED,   BUILT, 

and  TESTED 
for  any  ORDINARY 

-  or  - 

SPECIAL  SERVICE 

by 

DARLING  BROTHERS 


LIMITED 


—  Write  for  Bulletin  No.  41.  — 
Describing      Darling       Single-Stage, 
Double-Suction    Centrifugal    Pumps 
of  the  Horizontal  Split-Case  Type. 


4-inch  and  Larger,  Class  "BL"  Motor  Driven  Pumps  sold  with  a 
guarantee  against  defects  in  materials  and  workmanship. 


—  and  — 


Reducing  Valves  for  Steam,  Water  or  Air 


OUR  PRODUCT 

Heating  Appliances 

Blow  Off  Tanks 

Air  Washers 

Boiler  Feed 

Regulators 

Steam  Pumps 

Tank  Float  Valves 

Air  Compressors 

Pipe  Bends 

Power  Pumps 

Expansion  Joints 

Electric  Pumps 

Pump  Governors 

Centrifugal  Pumps 

Damper  Regulators 

Bilge  Pumps 

Tank  Regulators 

Sewage  Ejectors 

Dirt  Strainers 

Feed  Water  Heater 

Air  Traps 

Hot  Water  Heaters 

Graduated  Valves 

Hot  Wa  terGenera  tors 

Air  Line  Valves 

Feed  Water  Filters 

Pressure  Gauges 

Receiving  Tanks 

Lubricators 

Pressure  Reducing 

Valves 

Water  Columns 

Back  Pressure  Valves 

Oil  Filters 

Oil  Extractors 

Valve  Reseating 
Machines 

Steam  Separators 

Stair  Treads 

Grease  Traps 

Freight  Elevators 

Steam  Traps 

Passenger  Elevators 

Kxhaust  Heads 

Dumb  Waiters 

for — 

ANY  INITIAL  AND 
FINAL    PRESSURES 


The  Reliance  Marine  Reducing  Valve 
is  suitable  to  reduce  any  initial  press- 
ure up  to  200  pounds  and  down  to  any 
final  pressure  not  less  than  25  pounds 
on  the  reduced  side. 

This  reducing  valve  has  been  developed 
with  a  view  to  supplying  a  long  felt 
want  for  a  thoroughly  reliable  valve 
which  will  provide  reduced  pressure 
steam  at  a  uniform  and  steady  reduced 
pressure,  notwithstanding  fluctua- 
tions in  the  boiler  pressure  and.Ja 
varying  demand  for  low-pressure 
steam. 


--    Write  for  Catalogue  No.  12  - 


Reliance  Marine  Reducing  Valve. 


Manufacturers  and  Designers  of  Steam  Appliances  for  over  a  Quarter  of  a  Century. 

DARLING  BROTHERS,  LIMITED 

Head  Office  and  Works  -:-  MONTREAL 

Branches— Halifax,      Quebec,      Ottawa,      Toronto,      Winnipeg,      Calgary,      Vancouver. 


Write  for  the  advertisers'  literature  mentioning  the  Journal. 
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Another 
striking 
tribute  t 


INTEEPROVINCIAL  BRICK  COMPANY  OF  CANADA.  LIMITED 

30  TORONTO    STREET 

Mrc».ii,nh,.o.l  TORONTO     July  13th,    1923* 


The  Diamond  State  Fibre  Company, 
235  Carlaw  Avenue, 

Toronto  Ontario. 


Gentlemen:  - 


Re:   Condons!*:*  Celoron   PinLona. 


We  have  your   letcer  of  the  6th  instant 
and  wish  to  state   that    our   Superintendent   advices 
trat   these  pinions  are  wearing  better  than  the  rawhide 
we   httve   been  using  and   do   not   spring   apart   at   the 
joints. 


Your.j   very   truly, 

<*nmmnMi  brick  r;o  of  Canada  limited 


^>|    CONDENSITE    "X  "T 

CeloroN 


llllllillllllff!!illll!IH^ 


THE  above  appreciation  of  Condensite  Celo- 
ron Pinions  is  just  one  example  of  the 
many  letters  we  receive  commenting  on 
the  superiority  of  Celoron  and  Diamond  Fibre 
not  only  for  Gears  and  Pinions  but  also  for 
other  products  used  in  the  pulp  and  paper 
and  power  industries  such  as  fish  paper,  fibre 
insulation  for  motors,  friction  board,  friction 
pulleys,  truck  wheels,  trucks,  waterproof  insula- 
tion, etc. 

Send  for  further  information  about 
Diamond  Fibre  and  Condensite   Celoron. 

DIAMOND  STATE  FIBRE 
COMPANY  of  CANADA  Ltd. 

TORONTO 


Condensite  Celoron 
Silent,  Waterproof, 
Oilproof  Gearm  give 
better  results  and 
make  better  working 
conditions. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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PULP  MILL  OWNERS 

ROOFS,   WALLS   and    PARTITIONS   can   be  constructed 
more  economically  with 


Why  Use  Hyrib  ? 


BECAUSE  HYRIB 

Eliminates  all  forms  for  concrete. 
Saves  channels  and  wiring. 
Reinforces  the  concrete  and  plaster. 
Insures  fireproofness  and  permanence. 
Permits  wide  spacing  of  supports. 
Reduces  weight  of  construction. 
Increases  available  floor  space. 
Saves  time,  labor  and  material. 


Hyrib  Walls  and  Sidings 

are  much  less  expensive  than  other  types 
of  permanent  construction,  and  more 
economical  than  old-style  constructions 
which  require  constant  maintenance  on 
account  of  rust  and  decay. 

A  solid  two-inch  Hyrib  concrete  wall  is  as 
solid  as  a  12-inch  brick  wall.  It  conducts 
no  more  heat.  It  is  as  fireproof.  It  costs 
much  less.  It  is  more  quickly  erected  and 
more  easily  adapted  to  special  framing. 

Our  Hyrib  Book  is  free  to  all  who  write 
for  it. 


Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 

Branches:    TORONTO    MONTREAL    WINNIPEG    CALGARY    VANCOUVER 

Warehouses:    TORONTO     MONTREAL    WINNIPEG    CALGARY 


Every  advertisement  is  a  message  to  you. 
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SEWER  PIPE 

Canada's  Favor 


"I  may  state  that  we  have  been  using  concrete  pipe  In  sewers  and 
storm  drains  for  a  number  of  years.  Last  year  we  laid  down  ovei  8000 
feet  of  concrete  sewer  pipe  and  It  Is  giving  satisfactory  results. 

I  have  In  mind  a  piece  of  sewer  which  I  built  about  20  years  ago, 
when  1  first  became  engineer  for  the  Town  of  Renfrew.  This  sewer  seems 
to  be  in  as  good  condition  to-day  as  when  first  constructed  and  we  never 
had  trouble  with  it.  As  far  as  I  am  concerned  I  would  prefer  CONCRETE 
tile,  as  I  find  there  is  not  near  the  loss  in  breakage  as  there  is  in  the 
vitrified  tile,  and  there  is  not  the  same  trouble  In  laying  pipe,  as  every 
pipe  Is  true  to  shape." 

Very  truly  yours, 

(Sgd.)  J.  R.  .STEWART,  Town  Engineer. 


Results  are,  after  all,  the 
safest  guide  to  Sewer  Pipe 
quality.  You  know  McCracken 
Sewer  Pipe  is  sound  in  principle 
because  it  is  manufactured  in 
accordance  with  standard  spec- 
ifications issued  by  the  Ameri- 


can Society  for  testing  materials 
for  Cement  Concrete  Sewer 
Pipe,  every  pipe  is  of  the  same 
uniform  high  quality.  It  is 
inspected  by  the  Canadian 
Inspection  and  Testing  Com- 
pany, Limited. 


Write  for  complete  information  and  quotations. 

JNO.  E.  RUSSELL  CO.,  Limited 

General  Sales  Agents 
Harbor  Administration  Building,  TORONTO 


SEWER  PIPE 


Every  advertiser  is  worthy  of  your  support. 
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EVERY  phase  of  industrial  lighting  is  covered  by  Benjamin 
Industrial  Lighting  Equipment.  From  all  quarters  have 
come  the  highest  recommendation  concerning  Benjamin  Light- 
ing because  of  the  accuracy  of  its  design  whereby  the  high- 
est illuminating  efficiency  is  obtained  and  the  quality  of  manufacture 
made  to  withstand  the  severest  conditions  over  long  periods  of  service. 
We  can  prove  these  statements  in  the  fullest  degree  and  would  like  to 
submit  for  your  approval  our  offer  to  co-operate  with  your  engineers, 
your  architect  or  contractor  to  work  out  the  installation  best  suited  to 
your  needs.    Why  not  get  in  touch  with  us  now  ? 


BENJAMIN  ELECTRIC  MFG.  CO. 

OF  CANADA,  LIMITED 

TORONTO 

MONTREAL  WINNIPEG 


Elliptic*]    Ingle 
Reflector   Socket 


Bhallow  Bowl 
Reflector  Socket 


Dome   R.L.M. 
Reflector     Socket 


Flnt    ('.me 

Reflector  Socket 


Deep    Howl 
Reflector   Socket 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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PAPER  KNIFE 
GRINDING 


MOST  COMPACT,  ACCURATE, 

DURABLE  GRINDER 

MANUFACTURED 


REQUIRES  one-half  the  floor  space,  unkeep  expense  and  original 
investment  of  the  old  style  grinders.    Our  latest  developments 
in  full  automatic  grinding  of  paper  knives  embody  the  most 
compact,  massive,  and  lasting  type  of  construction  yet  developed  in 
this  class   of   service.    Simple  design,   few  parts  to  wear,  yet  full 
automatic  and  accurate  to  the  highest  degree. 

We  are  specialists  in  all  saw  and  knife  fitting  requirements.    Send 
for  catalog  and  prices. 


Machinery  Company  of  America 

BIG  RAPIDS,  MICH.,  U.  S.  A. 


Journal  advertisers  are  discriminating,  advertisers. 
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ONE  MACHINE! 

Three  Operations! 


Th 


I 


ree    oavings: 

AT  WORK  ON  THE  WORLD'S   LARGEST 
STADIUM 


Mixing  Concrete  at  the  rate  of  from  3  to  6  cub. 
yds.  an  hour  at  the  Aston  Villa  Stadium,  at  Birm- 
ingham, England.  One  man  operates  the  machine. 
Loads  or  discharges  on  either  side.  Note  the 
second  machine  indoors. 


»    *3  mm  fiimBi 


? 


The  same   machine   mixing  cement   mortar.  Not 

only  is  the  work  done  faster   and   with   fewer  men, 

but   also   a    more     perfect     mix    Is   secured.  The 
cream  of  the  cement  is  saved! 


A  handy  hoisting  rig  that  saves  time,  needs  no 
rest,  never  lays  down  on  the  job,  and  cannot  be 
crowded  too  hard. 


Wettlaufer  Mixers  have  only  modern,  improved  engines  of  horizontal, 
hopper-cooled  type,  equipped  with  dependable  magneto.  Fuel  con- 
sumption less  than  a  gallon  a  day.  Engine  is  covered  with  dust-proof 
Steel  Housing. 

CAPACITY  5  CUB.  FT. 

This  is  the  machine  you 
need  if  you  want  to  make 

money  in  this  year's  contracts 

The  Wettlaufer  O-Power  Mixer  shown  in  these 
pictures  will  enable  you  to  make  money  out  of 
small  jobs  and  to  finish-up  on  bigger  jobs  in  record 
time  at  less  cost.  Prices  and  full  particulars  on 
request.    Write  for  folder  No.  193. 

WETTLAUFER   BROS.,   LIMITED 

Concrete  Machinery  and  Contractor's  Equipment 
Head  Office:    198  Spadina  Ave.,  Toronto 

Wettlaufer   Machinery  is  sold  by  all  branches   and   agents   of   Canadian 
Fairbanks-Morse  Co.,  Limited. 


The  O-POWER  with  Hoisting  Attachment.  Note  that  It  Is  equipped 
with  Roller  Bearings  and  Centre  Oil  Feed  System  giving  longer  life. 
The  machine  can  be  drawn  around  by  one  man  taken  through  an 
ordinary  doorway     drawn  behind  or  loaded  on  an  ordinary  cart. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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GROSS  SECTION  ESGHER  WYSS  FRANCIS  HORIZONTAL  ENGLOSED  DOUBLE  RUNNER  TURBINE 


OPEN  TYPE 

3.28'  to  65' 


HEAD 


ENCLOSED  TYPE 

9.8'  to  690' 


HEAD 


TANGENTIAL  WHEELS 

38'  to  3,280' 

HORIZONTAL  SINGLE,  ARRANGEMENTS    Horizontal  and  Vertical    ARRANGEMENTS  Horizontal  and  Vertical 
Double  and  4  Runner  Spiral,  Central  and  Frontal  Single  Runner.     Single 

VERTICAL     SINGLE  Casings,  Single,  Double  and  double  Needle  Nozzle 

Three  and  four  Runners  and  Twin  Runners.  and  Jet  Deflectors. 

4  to  10,000  —  H.  P.  —  1.3  to  22,000  —  II.  P.  —  8  to  19,000 


STEAM 

CONSUMPTION 

FULL  LOAD 


6,500  H.  P. 

3,000  R.  P.  M. 

8.32  1b. 

Steam  H.  P.  Ilr. 


19,500  H.  P. 

1,000  R.  P.  M. 

9.15  1b. 

Steam  H.  P.  Hr. 

Includes  Steam 

Used  in 

Auxiliaries 


6,500  11.  P. 
1,500.  R.  P.  M. 

8.38  lb. 
Steam   H.P.  Hr. 

2,600  H.  P. 
3,000  R.  P.  M. 

9.03  lb. 
Steam  H.P.  Hr. 

10,400  II.  P. 

3,000  R.  P.  M. 

8.14  lb. 

Steam  H.  P.  Hr. 

Steam  For 

Main  Turbine 
Only 


ZOELLY  STEAM  TURBINE  DIRECT  C0INNECTED  TO  ELECTRIC  GENERATOR 


The  Range  of  these  Turbines  is  Clearly  Shown  by  referring  to  this  Table. 


—  II.  p.  — 

4,000  to  22,000 

1,500 

1,500  to  20.000 

250 

—  R.  P.  M.— 

3,000 

3,600 
6,0001   Gear  Reduced 
7,500/        to  3,600 

-  H.  P.  - 

900  to  12,000 
500  to    2,000 

Any  Desired  Po1 

R.  P.  M. 
1,000 
1,220 
1,500 
2,000 


CANADIAN     REPRESENTATIVE: 

THE     GENERAL     SUPPLY     CO.     OF     CANADA,     LIMITED 

OTTAWA 
MONCTON,        MONTREAL,        TORONTO,        NORTH  BAY,        WINNIPEG,        VANCOUVER 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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Part  of  Longueuil- Boucherville 


Concrete  Pavement  on  16th  Sideroad, 
Chatham  Township,  Ont. 


Each  Year  Sees  an  Increase  in 
Canada's  Concrete  Paving  Yardage 


The  revolution  in  road  traffic,  due  to  the 
automobile  and  the  heavy  laden  truck 
has  created  a  positive  use  for  permanent, 
skid-proof,  fuel  saving  highways  of  Con- 
crete. Governments,  Municipal  and  Prov- 
incial have  come  to  this  realization. 
Permanent  highways  of  Concrete  pay  for 
themselves.    They  lessen  the  taxpayer's 


burden  by  reducing  upkeep  to  a  minimum. 
They  lower  haulage  costs,  attract  tourists 
and  promote  the  comfort  and  well-being 
of  every  community  they  serve. 
Evidence  of  the  increasing  popularity  of 
Concrete  is  found  in  the  following  figures 
of  total  yardage  year  by  year 
Canada. 


in 


CONCRETE  PAVING  COMPLETED  IN  CANADA 
Square  Yards  laid  each  year  and  Total  Yardage  year  by  year. 


Year 


Prior  to  1912 
During  1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 


Western 
Provinces 


197,083 
45,794 

146,421 
90,520 
37,480 
52,010 


10,560 
95,624 
55,711 
74,465 


New  Brunswick 

and 

Nova  Scotia 


1,190 
10,670 
17,439 

9,742 
16,740 

4,500 

8,000 

11,734 


Ontario 
and  Quebec 


Total  end  oi  1922 


805.668 


80,015 


145,101 

168,374 

321,389 

449,125 

627,495 

446,998 

432,530 

131,118 

608,180 

660,014 

1.237,878 

1.549,468 

6,777,700 


Total 


342,184 
214,168 
469,000 
550,315 
682,414 
508,750 
449.270 
131,118 
623,240 
763,668 
1,305,323 
1.623.933 


7.663.383 


"It's  the  little  the^  cost  to  maintain  that  makes  Concrete  Pavement  economical". 


SPECIFY 

CANADA  CEMENT 

UNIFORMLY  reliable 


CANADA  CEMENT 

CONCRETE 

rOR    PCRMANCNCC 


We  maintain  a  Service  Department  to  co-operate  In  all  lines  of  work  for  which  Concrete  is 
adapted.     Our  library  Is  comprehensive  and  is  at  your  disposal  at  all  times  without  charge. 

CANADA    CEMENT    COMPANY    LIMITED 

CANADA     CEMENT    COMPANY     BUILDING 

Phillips  Square  -  MONTREAL 

Sales  Offices  at: 
MONTREAL  TORONTO  WINNIPEG  CALGARY 


Finns  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Manufacturing  Co.  of  Canada 
Limited 


Head  Office  and  Works: 


TORONTO 


Branch  Warehouse:  770  St.  Paul  St.  u  i  s( 
MONTREAL 


DISTRIBUTORS    <  II  \l'M  \\  l>oi  in  I    it  \i  I 
III    \UI\(.s   I   \    in   H   SI  (X   k 


Valuable  suggestions  appear  in  the  advertising  pages. 
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THREE  OF  OUR 


TYPE  E  STOKER 

TYPE  E  STOKER  the  pioneer  self-clearing 
single  retort  stoker.  Easily  installed  and 
operated.  Particularly  successful  with  coals 
suitable  for  the  underfeed  type  of  stoker. 


LOPULGO 


PULVERIZED 
FUEL 


SYSTEMS 


Burns  coal  —  oil  —  gas  in  the  same  furnace.  A 
big  saving  in  the  economical  production  of  steam 
in  large  plants. 

LOPULCO  SYSTEMS  hold  the  world's  record  for 
high  efficiences  and  size  of  boilers  equipped. 


Write  for  the  Condensed  Advance  Bulletin  with  descriptions 
of  these  and  other  products  offered  through   this    company. 


COMBUSTION  ENGINEERING  CORPORATION 

LIMITED 


A.  J.  T.  Taylor,  President 


VANCOUVER 


John  T.  Farmer,  Chief  Engineer 
MAIN  OFFICE:     TORONTO 

MONTREAL  WINNIPEG 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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LEADERS 


COXE  STOKER 

Coxe  Stoker  the  leading  traveling  grate  stoker 
for  burning  anthracite  screenings,  buck- 
wheat, bone  coal,  bituminous  or  coke  breeze. 
The  stoker  with  the  reputation  of  "Burns 
anything  that's  black." 


Furnace  Front  of  a  Lopulco  Installation. 


Write  for  the  Condensed  Advance  Bulletin  with  descriptions 
of  these  and  other  products  offered  through  this  company. 


COMBUSTION  ENGINEERING  CORPORATION 

LIMITED 


A.  J.  T.  Taylor,  President 


VANCOUVER 


John  T.  Farmer,  Chief  Engineer 


MAIN  OFFICE:    TORONTO 
MONTREAL 


WINNIPEG 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Interior      and 
Exteriorof  the 
Provincial 
Paper  Mills' 
Mille   Roche 
Plant. 


Uta  'A^Weal  Saak.  : 

Mi   .1    l«  imej . 
Camrosi  ,    Ubei  ta. 

Man  Ansae!  Bask.  : 
W.  W   Hicl   ' 

Mini  i] 


Hi  ii  ish  <  lolumbia 
l  \  l  trie,  I  td  , 
\  " iver,  B.C, 

Quetx  c 

n  Co., (<  'aii.nl  n  Ltd 
Montreal,  Que. 


Provincial  Paper  Co. 
installed"  Jones  A-C" 
at  this  plant,  too — 

YEARS  ago,  the  Provincial  Paper 
Co.,  installed  two  "Jones  Stan- 
dard" Stokers  at  their  Port 
Arthur  plant.  The  service  given  by 
these  stokers  was  so  dependable  that 
since  then  the  high  duty  multiple 
retort  "Jones  A-C"  has  been  install- 
ed in  several  plants. 

At  the  Mille  Roche  plant,  the  two 
"Jones  A-C"  stokers  shown  in  the 
photograph  opposite  were  installed  in 
1922.  Mr.  Imbleau  says  that  opera- 
tion is  extremely  satisfactory,  the 
efficiency  averaging  72%  over  all  rat- 
ings. The  boilers  are  equipped  with 
the  Craig  Damper  Regulator  and 
the  CO  2   never  drops  below  12%. 

Provincial  Paper,  like  so  many  other 
firms,  installed  the  "Jones  A-C" 
because  they  have  found  that  "it 
pays  for  itself  then  pays  dividends." 
They  have  found  that  its  high  effi- 
ciency saves  fuel  and  eliminates 
smoke — that  its  high  capacity  saves 
investment  in  standby  equipment 
that  its  automatic  cleaning  and  free- 
dom from  clinker  troubles  cut  labor 
costs  —  that  its  simplicity  lowers 
maintenance  charges. 

Repeat  orders  are  the  best  evidence  of  stoker 
worth.  The  new  bulletin  gives  the  reasons  for 
them.  Write  the  Under-Feed  Stoker  Co.  of 
Canada,  Limited,  146  King  St.,  West,  Toronto, 
for  your  copy. 


"Jones"  Stokers 
"Riley"  Stokers 
"Murphy"  Furnaces 


Journal  advertisements  are  a  business  call  at  your  office. 


September,  1923 


THE    ENGINEERING    JOURNAL 


17 


'It  paid  for  itself  by  saving  on  material. "—Burlington  Steel  Co.,  Hamilton,  Ont. 


A  Modern  Necessity 

Property  Protection  Fence  is  as  much  a  part  of  the  Progressive  Manufac- 
turers' plant  as  buildings  and  machinery.  Its  growth  in  the  last  few  years 
has  been  enormous,  and  when  the  real  service  which  this  fence  renders  is 
better  known,  no  manufacturer  will  want  to  be  without  it.  Ask  the  manu- 
facturer whose  plant  is  enclosed  with  this  Wall  of  Woven  Steel  and  you  will 
take  steps  to  protect  your  own. 

Complete  information  can  be  had  for  the  asking  by  writing  to 

Frost  Steel  and  Wire  Company,  Limited 


Hamilton 


Canada 


Makers  of  Fence  for  Ever}}  Purpose" 


Consult  the  advertiser,  his  information  is  valuable. 
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The  Connors  Creek 
Station  of  the  Detroit 
Edison  Co.,— 36,400 
rated  b.  hp.  all  Taylor 
Stokered. 


The  Vital  Part  in  Detroit's  Daily  Life 
Performed  by  TheT^yJof^ioker 


And  Detroit,  whose  watch-word  is  Efficiency, 
has  chosen  the  most  efficient  of  all  combustion 
systems, — the  TAYLOR  Stoker, — to  convert 
its  coal  into  steam,  to  heat  its  buildings,  drive 
the  turbines  that  light  its  homes,  streets  and 
public  buildings,  move  its  trolley  cars  and  turn 
the  wheels  in  scores  of  industrial  plants. 

The  Detroit  Edison,  supplying  all  the  domestic 
and  commercial  lighting  of  the  city,  much  of 
the  current  used  by  the  Detroit  United  Railways 
and  all  industrial  power  and  lighting  not  gener- 
ated by  insolated  plants,  now  has  83,000  horse- 
power Taylor- Stokered  in  its  five  plants  includ- 
ing the  very  recent  and  up-to-the-minute 
Marysville  Stations. 

The  Detroit  Public  Lighting  Commission  plant, 
lighting  the  streets  and  public  buildings  is 
Taylor-Stokered. 


The  principal  motor  plants, — Lincoln,  Ford, 
Dodge,  Hudson,  Studebaker, — have  chosen  the 
Taylor  Stoker. 

Multiplied  boiler  output,  fuel  and  labor  econ- 
omies, lessened  upkeep,  smoke  elimination, 
extreme  flexibility  and  absolute  dependability 
are  the  reasons  why  the  Taylor  Stoker  is  so 
universally  chosen. 

New  York,  Philadelphia,  Baltimore,  Washington, 
Providence,  Springfield,  Dayton,  Toledo  are 
among  the  other  cities  lighted  and  moved  by 
Taylor  Stokers. 

Such  general  selection  brings  home  forcibly 
the  realization  that  the  Taylor  Stoker  is  a 
superior  combustion  machine  from  every  point 
of  view. 


Whatever  your  power  problem — whether  it  be  to  obtain  higher 
efficiencies,  greater  boiler  output,  greater  flexibility,  ability  to  burn 
the  poorer  grades  of  fuel  or  to  cut  down  firing  labor  and  costs — 
you  will  find  it  worth  while  to  investigate  the  Taylor  Stoker.  A 
line  brings  our  literature  or  a  representative. 

THE   TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,   ONTARIO 

Principal  Sales    Office  :   416  Phillips  Place,   Montreal,    Que. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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PAX 


CONFIDENTIAL 

The  Automatic  Telephone 

Turn  the  Dial  and  immediately 
your  call  not  only  reaches  the 
engineer,  the  shipping  room,  any 
executive — but  the  call  is  for 
yourself  only. 

Use  P.  A.  X.  to  quicken  confi- 
dential transactions,  to  lessen 
irritation,  to  create  better  under- 
standing and  thus  maintain 
greater  co-operation  throughout 
the  extended  plant. 

The  P.  A.  X.  is  the  reliable  friend 
of  executives. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  home. 


Hortttcrti  Electric  Company 

limited  *         ' 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


ftMUFACTUBlNG 

Manual  Telephones 
AutomaticTelephones 
"Wires  a.  Cables 
Fire  Alarm  Systems 
Padio  Sendin^and- 
receivin^Ecnupinent 

PISTE1BHTING 

Construction  Material 
Illuminating  Material 
Porter  Apparatus 
Household  Appliances 
Electrical  Supplied 
JrWcr4L«jb.t  Plants 
Marine  Fittings 

^3 


Mention  The  Journal  when  dealing  with  advertisers. 
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Two  Vertical  Westinghouse 
Water  Wheel  Generators 
3330   Kva.  300  rpm. 


Illl 


M 


MJ 


A. 


lWESTINGHOUSE,> 


The  superiority  of  electric  drive  over  steam 
drive  for  paper  mill  operation  is  a  fact  gen- 
erally acknowledged.  The  older  plants 
which  have  changed  over  completely,  have 
soon  paid  for  the  installation  by  the  in- ' 
creased  profits  that  motor  drive  affords. 

For  new  mills,  electric  drive  affords  even 
greater  possibilities,  because  the  require- 
ments and  the  best  functioning  of  paper 
making  processes  entirely  govern  the  selec- 
tion and  arrangement  of  equipment. 

Whether  for  laying  out  complete  electrical 
equipment  for  a  new  mill,  or  for  calculating 
the  most  profitable  drive  for  an  old  one. 
the  Canadian  Westinghouse  Company  has 
been  of  marked  assistance  to  pulp  and 
paper  manufacturers.  This  company  has 
advocated  from  the  very  beginning  the  use 
of  electric  drive  for  paper  mill  operation. 
It  has  studied  the  power  and  speed  require- 
ments of  every  machine,  to  determine  just 
what  type   of  motor   should    be   used    for 


JL^km 


■■ 


_— - 


kt 


,i.«r-<.^ 


fV 


N 
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v.  ?  ; 
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Westinghouse 

Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Paper  Industry 


each;  and,  where  particular  advantages 
could  be  obtained,  has  designed  special  ap- 
paratus. 

The  paper  machine  was  one  of  those  that 
needed  special  study.  To  meet  the  require- 
ments of  this  rather  complex  machine,  the 
Westinghouse  Company  has  recently  de- 
veloped and  successfully  marketed  a  sec- 
tional paper  machine  drive. 

This  worthy  achievement  is  only  one  of  the 
many  notable  developments  that  Westing- 
house  has  made.  It  is  carrying  on  its  study 
in  an  effort  to  promote  still  further  progress 
in  the  paper  industry. 


5H    fjj| 

Westinghouse 


Don't  fail  to  mention  The  Journal  when  uniting  advertisers. 
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Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Journal  advertisers  are  worthy  of  your  business  consideration. 
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Lt.  Col.  R.  G.  Stewart. 

President 


E.  A.  Larmonth, 
Vice  President 


E.  O.   LEAHEY, 
Man.  Director 


J.  D.  Cunningham, 

Secy.Tre*. 


E.  0.  LEAHEY  &  COMPANY 

^_=====^^^^^=  LIMITED  ==_=__= 

GENERAL  CONTRACTORS 


Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 

Ont. 


Consult  the  advertiser,  his  information  is  valuable. 
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IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND  MILLING 

CYLINDER  OILS 

Imperial  Cylinder  Oil 
Imperial  Valve  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND  MACHINE 
OILS 

Imperial  Solar  Red  Oil 

Imperial  Atlantic  Red  Oil 

Imperial  Renown  Oil 

Imperial  Bayonne  Engine  Oil 

Imperial  Polar  Machine  Oil 

Imperial  Ario  Compressor  Oil 

Imperial  Turbine  Oils 

Imperial  Eldorado  Castor  Machine  Oil 

FOR  VARIOUS 
INDUSTRIAL  USES 

Imperial  Black  Oils 
Imperial  Cutting  Oils 
Imperial  Tempering  Oils 
1 1 1 1 1  »< ■  r i . 1 1  Cordage  Oils 
Imperial  Wool  Oils 
Imperial  Ink  Oils 
Imperial  Greases. 


Imperial  Lubricants  in  use : — 

Imperial  Renown  Oil. 

Imperial  Capitol  Cylinder  Oil. 

Imperial  Atlantic  Red  Oil. 

Imperial  Arctic  Cup  Grease. 

Imperial  Cutting  Compound  Antiseptic. 

Imperial  Polarine  Motor  Oils. 


Hundreds  of  Canadian  firms  have  used  Imperial 
Lubricants  exclusively  for  years.  The  fact  that 
we  manufacture  a  grade  of  oil  or  grease  for  every 
lubricating  requirement  and  always  maintain  the 
same  standard  of  quality  and  service,  makes  it 
easy  and  profitable  for  you  to  standardize  on 
Imperial   Lubricants. 

Write  our  nearest  branch  for  the  advice  or  service 
of  an  expert  lubrication  engineer. 

IMPERIAL  OIL  LIMITED 


Journal  advertisements  are  a  business  call  at  your  office. 
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Don't  Scrap  Machinery— Save  it! 

THE  ready  convenience  and  quick  work  of  oxy-acetylene 
cutting  and  welding  is  saving  innumerable  dollars' 
worth  of  valuable  machinery  for  others — might  it  not  do 
the  same  for  you? 

The  purity  of  Dominion  Oxygen  and  Prest-O-Lite  Acety- 
lene assures  the  hottest  flame  and  the  utmost  fuel  economy. 

Dominion  Service,  through  a  wide-spread  system  of  distri- 
buting points,  provides  quick  shipments  of  supplies  and 
short  hauling  distances. 

A  representative  will  welcome  the  opportunity  to  explain 
Dominion  Service  to  you. 


Tl 


DOMINION     OXYGEN     COMPANY     LIMITED 


General  Offices:  80  Adelaide  St.  East.  Toronto 

Distribution  Points:  Hamilton,  Merritton, 
Montreal,  Quebec,  Shawinigan  Palls, 
Toronto,  Welland,  Windsor  and  Win- 
nipi 


^YL£»e 


Operating  th<-  Weld- 
ing and  Cutting   Gas 
Division  oj 
Prest-O-Lite  Company 
tnada,  Limited. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Save  Money  and  Improve  Service 


CG-E  Oxide  Film 
Li&htning  Arrestors 


C-G-E  Automatic  Substations 
Produce  Results. 

Automatic  Railway  Substations  start  up  and  shut  down 
as  the  demand  for  power  appears  or  disappears. 
The  expense  for  operators  is  eliminated  so  that  cost  for 
attendance  is  minimized. 

Automatic  Substations  can  be  more  closely  spaced 
because  of  the  lower  cost  of  operation.  This  saves 
feeder  copper  and  improves  the  trolley  voltage.  By 
shutting  down  under  no  load  "running  light  losses" 
are  saved  for  a  large  part  of  the  day. 

Let  the  automatic  station  engineer  in  the  nearest  C-G-E 
office  tell  you  how  much  your  savings  would  be  with 
C-G-E  automatic  control. 


C-G-E   Type  H   Transformer 
"The  Standard  of  Quality"' 


Canadian  General  Electric  Gcx.Limited 


HEAD  OFFICE 


TORONTO 


Branch  Offices:     Halifax,  Sydney,  St.  John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 


Men  of  influence  consul!  Journal  advertising. 
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CORPORATION  LIMITED 


in 
SAULT  STE.  MARIE,  ONT 


The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
Including  15",  all  standard 
sections  of  ANGLES  from 
6"x6"  down  to  1^",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


+++ 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

+++ 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES! 


Open  Hearth -Alloy  Steels 

Chrome-Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 

WE  ALSO  FURNISH 

Blooms,  Billets,  Slabs, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

+♦ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

+* 

Angle  Bars,    100%  Joints, 

Continuous  Standard    Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 

♦+ 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES  j 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.  B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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Charles  Walmsley  &  Co 

(Canada)  Limited. 


•MMAAWMMM^MMA 


ARE  NOW  MANUFACTURING  IN 
CANADA  and  RECEIVING  ORDERS 

—  FOR  — 

WALMSLEY 
COMPLETE   PAPER   MILL   EQUIPMENT 

HITHERTO  MADE  ONLY  AT  BURY,  ENGLAND. 


TREMOR  SCREENS 

PREVIOUSLY  IMPORTED  FROM  WATFORD  ENGINEERING  WORKS,  LTD.,  ENGLAND. 


WARREN  MAGAZINE  GRINDERS 

PATENTED  BY  J.  J.  WARREN  OF  BROWNVILLE,  N.Y. 


GWYNNE'S  CENTRIFUGAL  PUMPS 


OFFICE:  WORKS: 

DRUMMOND    BUILDING,  LONGUEUIL,    QUE., 
MONTREAL,  QUE.,  Tel:  Main  8252, 

Tel:  Uptown  1871.  (Two  Lines) 


CANADIAN  BRANCH  OF 

SIR    W.    G,    ARMSTRONG    WHITWORTII   &   CO.,    LTD.,    LONDON,    ENG., 

AND  BRANCHES; 

ALSO  CHARLES  WALMSLEY  &  CO.,  LTD.,  BURY,  ENG1  WD. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE   AND   WORKS 

Hamilton,  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  3ts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 


—OF  EVERY  CLASS  OF- 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Every  advertisement  is  a  message  to  you. 
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DANDIE 

Light  Mixer 


DANDIE  with 
light  duty 
hoist 


Capacities 


4  and  7  cu.  ft.  mixed  concrete,  steam  or 
gasoline.  May  be  equipped  with  light 
duty  hoist,  power  charging  skip,  low 
charging  platform,  automatic  water 
measuring  tank.  Send  back  the  coupon. 


Disc   Wheels 
Rubber  Tired 


Send  back  the  coupon 

/^ET  the  details  of  Dandie  mixer 
^*  construction,  and  find  out 
why  the  Dandie  is  the  most  re- 
markable value  in  the  light  mixer 
field  —  not  the  cheapest  mixer  in 
price  —  but  the  strongest  built 
mixer  with  greatest  yardage  per 
day  performance. 

The  Dandie  catalog  will  give  you  a 
new  basis  for  judging  light  mixer 
values — a  new  standard  for  trouble- 
free  dependability,  and  long  service 
life.    Send  back  the  coupon  today. 

KOEHRING  COMPANY  OF  CANADA, 


.LIMITED.. 


105  Front  St..  Bast,  M<>  Canada  Cement  Bhlc. 

Toronto, Ont.  Phone  Main  1498     Montreal. Que.  Phone  Uptown  »026 
E.  N.   &  W.   K.  SOPER,  h.»  Sparks  Street,  Ottawa.  Ont. 

Phone  Queen  343S 


(' 


0    KOKHRING    COMPANY    OK    CANADA,  LTD. 
#  i  oronto,  Out. 

*  No    )5.  Please   send,  without  obligation  to  me,  full 

▼     information  about  Dandie  Light  Mixrr. 

,    >      Name . ......... 

f    Address ............ 


"***! 


Every  advertiser  is  worthy  of  your  support. 
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"POR  handling  pulpwood  in  and 
out  of  storage,  quickly  and  eco- 
nomically, use  a  Link-Belt  locomo- 
tive crane  equipped  with  a  wood 
grapple. 

The  modern  design  and  all  around 
rugged  construction  of  the  Link-Belt 
crane  fit  it  perfectly  for  the  exacting 
demands  of  this  work.  Its  service- 
ability makes  it  the  owner's  choice; 
its  large  and  powerful  clutches,  and 
brakes,    and    convenient    arrange- 


ment and  accessibility  of  all  work- 
ing parts,  make  it  the  choice  of  the 
operator. 

The  Link-Belt  crane  can  cut 
your  handling  costs  in  other  work 
also — handling  miscellaneous  loads 
with  grab  bucket,  hook-block,  sling 
or  magnet — switching  cars,  etc.  In 
fact  there  is  always  useful  and  prof- 
itable work  for  a  locomotive  crane, 
at  almost  every  industrial  plant. 

Send  for  our  book  No.  370 


LINK-BELT   LIMITED 

(Formerly  Canadian  Link-Belt  Company.  Limited) 
TORONTO    Wellington  and  Peter  St.    MONTREAL— 10  Gauvin  Lane 


LINK- 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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A  CRANE  PRESSURE  REGULATOR  WHICH  TRANSFORMS  HIGHER  PRESSURES  TO  ANY  CONSTANT  PRESSURE 

INCREASING  THE  UTILITY  OF  A  PLANT 


Low  pressure  steam  or  air  delivery 
direct  from  higher  pressure  mains  and 
constant  pressure  delivery  are  possible 
with  Crane  pressure  regulators.  Steam 
at  the  correct  pressure  for  small  power 
units  or  low  pressure  heating,  constant 
pressure  steam  for  process  heating  and 
air  for  blasts,  heaters,  and  low  pressure 
tools  can  be  takenfrom  higherpressure 


mains  through  this  automatic  valve 
without  loss  of  one  bit  of  heat  or  energy. 
Crane  pressure  regulatorsare  furnished 
with  unions  or  flanged  connections,  for 
any  reasonable  capacity  and  working 
pressure.  Let  the  Crane  representa- 
tive help  you  to  increase  the  utility 
of  your  distribution  piping  with  this 
dependable  money-saving   specialty. 


CRAN  E 

CRANE   LIMITED.  GENERAL  OFFICES*   386    BEAVER   HALL  SOU  ARE.  MONTREAL 
CRANE-BENNETT.   LTD..  HEAD  OFFICE:    45-51    LEMAN    STREET.  LONDON.   ENG. 

Branches  and  Sales  Office  a  in  Bl  Cities  in  Canada  and  British  hies 
Works:  Montreal,  Canada,  and  Ipswich,  England 


I 


Journal  advertisers  are  discriminating  advertisers. 
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f^rortfJSfe  to  finished  product 

9      ^at  ^gMthin  the  Cmpire 


Srtttafj  Empire  £t?el 

(Eorporatton,  iCitmtrb 

by  reason  of  the  magnitude  of  the  operations 
of  its  constituent  companies,  is  able  to  render 
a  wholly  unique  service  to  the  industrial  or- 
ganisations of  the  world — and  of  Canada  in 
particular. 

The  vast  scope  of  these  operations  necessitates 
the  maintenance  of  the  highest  possible  stan- 
dards of  efneienry  and  economy,  which, 
naturally,  reacts  to  the  benefit  of  our  cus- 
tomers. 

DOMINION  IRON  at  STEEL  CO.,  LIMITED 
NOVA    SCOTIA  STEEL    fit   COAL  CO,  LIMITED 
Commanding  unlimited  resources  of  ore ,  coal  and  other 
raw  materials  for  the  making  of  steel  products  of  every 
description. 

DOMINION  COAL  CO.,  LIMITED 
ACADIA  COAL  CO  ,  LIMITED 
"Acadia,"  " Dominion,"  " Old  Sydney,"  and 
" Springhill"  Steam  Coals. 
HALIFAX  SHIPYARDS,  LIMITED 
Builders  and  Repairers  of  Ships. 
DOMINION  SHIPPING  CO.  LIMITED 
The  "Black  Diamond"  Fleet  of  ore  and  freight  steam- 
ships. 

EASTERN  CAR  CO..  LIMITED 


BRITISH  EMPIRE  STEEL 


CANADA    CEMENT    BUIL.DINC 


CORPORATION     LIMITED 


MONTREAL . CANADA 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Ample  Strength 
to  meet 


the  Strain 
of  Service 


Fig.  106 

JENKINS 

BRONZE  GLOBE  VALVE 


Made  from  Virgin  metal  and 
fitted  with  Jenkins  Renewable 
Composition  Disc. 


Jenkins    Bronze    Globe    and    Angle    Valves 


Suitable  for  150  pounds  working  steam  pressure  or  250  pounds  working  water  pressure 

These  valves  can  be  supplied  in  Anti-Acid  Bronze  if 
desired  and  are  so  constructed  as  to  provide  ample 
strength  throughout  to  meet  the  strains  of  contrac- 
tion and  expansion. 

The  spindle  in  these  valves  is  powerful  and  acc- 
urately threaded.  The  non-heat  hand  wheel  is 
made  of  Malleable  Iron,  lacquered  green. 

Anti-Acid  Bronze  Valves  are  fitted  with  either  a 
specially  se!ected  renewahle  composition  disc  or  a 
metal  disc  of  same  mixture  as  the  valve. 


Bring  true  valve  economy  to  your  plant  by  install- 
ing these  "Jenkins"  Models  wherever  valves  of  this 


type  are  required.  Freedom  from  costly  repairs  and 
replacements  make  Jenkins  Diamond-Marked  Valves 
the  least  expensive. 

Get  a  copy  of  our  latest  catalogue  TVo.  9,  wherein  we  have  devoted 
a  section  relating  to  Cast  Steel,  Atonel  Metal.  Mounted.  Globe. 
Angle  and  Gate  Valves  so  often  required  for  Pulp  and  Paper  Mills. 

JENKINS   BROS.,   LIMITED 

Head  Office  and  Works:     1<M  St.  Rcmi  St..  MONTREAL 

Sales  Offices:     TORONTO,     VANCOUVER 

European  Branch :    6  Great  Queen  St.  Kin£sway, 

LONDON,  W.  C.   2.  1  nu 
Factories:  MONTREAL  BRIDGEPORT         II  IZABETH 


Always  marked  with  the  "Diamond" 

eiudnsValves 

f  SINCE  1864 

Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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A  heating  plant  that's  hard  to  beat 

For  heating  public  buildings,  warehouses,  schools,  etc.,  our  horizontal  return  tubular 
Boilers  offer  an  unusual  combination  of  efficiency  and  economy.  Our  35  years  experience 
in  high  grade  machine  work,  our  special  rivetting  practice  and  our  complete  and  modern 
equipment  enable  us  to  turn  out  Boilers  at  short  notice  and  at  a  price  that  generally  clinches 
the  order.  We  build  Boilers  in  all  sizes  and  when  equipped  with  our  National  Hand 
Fired  Stokers  they  enable  excellent  results  to  be  secured  with  inexpert  stoking  and 
low  grade  fuels. 


The  National  Hand-Fired 
Stoker  --  what  it  does 

The  National  Hand  Fired  Stoker  consists  of  a 
system  of  downward  sloping  grate  bars,  fuel 
pushers,  dump  plates,  boiler  front,  bridge  wall 
and  ignition  arch.  In  firing  all  that  it  is  necessary 
to  do  is  to  dump  the  fuel  on  the  upper  end  of  the 
grate  and  when  this  is  coked  it  is  moved  a  stage 
further  down  by  means  of  pusher  rods  operated 
from  the  front  of  the  furnace,  and  the  fresh 
charge  of  fuel  may  be  dumped  in.  No  need  to 
spread  the  fuel -any  "green"  hand  can  thus  do 
the  firing.  The  successive  pusher  rods  keep  the 
fuel  marching  downward,  ensuring  perfect  and 
smokeless  combustion,  until  the  lowest  or 
dump  grates  are  reached.  The  draft  is  evenly 
distributed  throughout  the  fire  bed  and  excellent 
results  can  be  secured  with  waste  and  low  grade 
fuels.  You  get  all  the  advantages  on  a  small 
scale,  and  without  the  great  cost  of  the  large 
mechanical  Stokers. 


Coking  Arch 


Dump  Plate 
Arm'' 


Dump  Plate  open 


We  will  gladly  quote  on  any  desired  size  of  Heating  Boiler  and  will  send  on  request 

some  interesting  printed  matter  on  the  National  Hand  Fired  Stoker,  which 

may  be  economically  used  under  new  or  present  Boilers,  of 

anywhere  up  to  500  h.  p.  capacity. 

Engineering  &  Machine  Works  of  Canada,  Limited 

ST.   CATHARINES,   ONT. 

Eastern  Sales  Offices:    Hall  Machinery  Co.,  Sherbrooke,  Que.,  and  Birks  Bldg.,  Montreal. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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LABORATORY     ACCURACY     AT     A     TOOL     ROOM     PRICE 


"It  certainly  is  easy  to  build  'em  up" 

ANYONE  who  has  ever  used  Hoke  Gages  appreci- 
ates  their  ease   of  handling.     They   can  be   as- 
sembled with  the  least  fuss  and  trouble  to  form 
inside  and  outside  calipers,  external  and  internal  gages, 
height  gages,  and  measuring  standards  of  infinite  variety. 


No  cumbersome  outside  clamps  are  required 
but  the  gages  and  attachments  are  firmly  held 
together  by  internal  tierods  which  pass  through 
the  centre  of  the  blocks. 

This  patented  and  exclusive  feature  of  Hoke 
Gage  design  makes  possible  their  rapid  and 
convenient  assembling  into  neat,  self-contained 
units  which  present  the  maximum  gaging  sur- 
face and  which  in  no  way  interfere  with  the 
work  being  measured.  The  wear  and  liability 
of  injury,  inseparable  with  the  use  of  outside 
clamps  are  also  avoided. 


MONTREAL 

723  Drummond  Bldg. 

WALKERVILLE 

103M  Sandwich  St. 


The  booklet,  hand- 
somely illustrated, 
describes  these 
gages  thoroughly1. 
We'll  be  glad  to 
send  it  on  the  re- 
ceipt   of  a  postcard 


Hoke  Gages  are  guaranteed  accurate  and 
within  .000005  in.  of  marged  size  up  to  one- 
half  inch  size  and  within  ten  millionths  per 
inch  of  length  for  all  other  sizes.  They  are 
sold  at  a  price  that  brings  them  within  the 
reach  of  every  shop.  Put  up  in  sets  to  suit 
all  requirements  —  an  81  block  set  is  shown 
in  the  illustration  —  single  blocks  or  any  com- 
bination of  standard  blocks  can  be  bought  if 
desired. 


PRATT  &  WHITNEY  COMPANY  OF  CANADA 

LIMITED 


Works:  Dundas,  Ontario 


HALIFAX 
Roy  Building 
"       IWINNIPEC 
1205;McArthur  BIdg. 


TORONTO 

32  Front  St.  West 

VANCOUVER 

B.  C  Equipment  Co. 


PRECISION  GAGES 

Laboratory  Accuracy 
at  a  Toolroom  Price ( 


Valuable  suggestions  appear  in  the  advertising  pages. 
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THE  NATIONAL  BITUMEN 


Hi 
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ST.   CONSTANT  PARISH,   QUE. 
Domtar-5,  Penetration  1920. 


CONSTANT  SPRING  ROAD,  JAMAICA,  B.W.I. 
Domtar-5,   Construction,  1922. 


Entirely  a  Canadian  product  and  truly  representative 
in  character.  Resistant  to  extremes  of  temperature, 
and  proven  by  in  practical  service  to  be  unsurpassed 
for:— 

SURFACING       PATCHING       CONSTRUCTION 

Dominion   Tar   &   Chemical   Co.,   Limited 


Canada  Cement  Bldg. 
MONTREAL 


Foot  of  Bathurst  St. 
TORONTO 


Plants  at  Sydney,  N.  S.,   Sault  Ste.  Marie,  Ont.,   and   Montreal,  Que. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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A  Durable  Elastic  Paint 
for  Structural  Steel  and  Metal  Surfaces 


A  practical  metal  protective  paint  that  dries 
well  with  a  firm  elastic  film. 

A  metal  paint  that  resists  abrasion,  providing 
maximum  surface  protection  at  a  reasonable 
price. 

Metalastic  No.  7  (Liquid)  is  made  in  four 
attractive  shades — Gray,  Olive,  Green,  Dark 
Green  and  Red — and  meets  the  demand  for  a 
variety  of  colors  in  painting  iron  and  steel. 

Illustrated  literature  and  films  of  the  various 
shades  will  be  sent  to  Architects  and  Structural 
Engineers  upon  request. 


u^^urfa^  and  ,  V  ■ 


the SKnmHiLum  Co. 

OF  CANADA,  LIMITED 

Head  Office        -  MONTREAL 


Buy  your  equipment  from  Journal  advertisers. 
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Manufacturers  of 
the  most  modern 


PULP  and  PAPER  MILL  MACHINERY 

HYDRAULIC  TURBINES 

HEADGATE  HOISTS 

STEEL  PLATE  WORK 

GEARS  and  TRANSMISSION 
EQUIPMENT 


Now   prepared    to 
Equipment  to  Pu 

Log  Haul  Ups 
Pulpwood  Slashers 
Pulpwood  Conveyors 
Pulpwood  Stackers 
Barking  Drums 
Pulpwood  Grinders 
Chippers 
Chip  Screens 
Chip  Crushers 
Wood  Splitters 
Bark  Presses 
Steam  Dryer  Rolls 


furnish  the  following 
Ip  and  Paper  Mills: 

Jordan  Engines 

Beating  Engines 

Centrifugal  Pulp  Screen 
i  Horizontal  and  Vertical) 

Stuff  Pumps 

(Single,  Duplex  and  Triplex) 

Agitator  Drives 
Transmission  Machinery 
Steel  Tanks 
Steel  Plate  Work 
Refuse  Burner 
Wet  Machines 


54-inch  Power  Feed  Slab  Chipper 


Send  us  your  enquiries  for 

anything  in  the  above 

lines. 

The  benifit  of  our  30  years 
experience    in    supplying 
equipment  to  the  Pulp 
and   Paper  Indus- 
try ^  is   at   your 
disposal. 


56"  Type  F  Turbines,  Centre  Discharge. 


PETERBOROUGH, 


ONTARIO 


R(  member  The  Journal  when  buying  apparatus. 
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Mount  Royal  Hotel 
Montreal. 


Architects — .Ross  $*  MacDonald. 
Contractors — Thompson-  Starrett  Co.  Ltd. 


NATCOH0U0W 


T  I  LE 


All  the  exterior  walls  of  the 
Mount  Royal  Hotel  are  built 
of  NATCO  Hollow  Tile,  with 
a  facing  of  brick.  The  column 
covering  and  principal  interior 
partitions  are  also  of  NATCO 
Hollow  Tile. 

NATIONAL  FIRE  PROOFING  COMPANY 
OF  CANADAJJM11ED 

Factory:   Hamilton.        Dominion   Bank   Building,   TORONTO 


NATCO  Enclosure  Wall    I 


The  advertiser  is  ready  to  give  full  information. 
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High  Voltage  3-piece  Insulator 


The  enviable  record  of  this  insulator,  No. 
12552,  is  known  wherever  insulators  are  used. 
In  the  design  of  this  insulator,  special  attention 
was  given  to  the  reduction  and  distribution 


of  internal  stresses  due  to  sudden  changes  in 

temperature. 

The  highly  satisfactory  performance  of  the 

insulator    after    years    of    service,    has    fully 

justified  the  attention  given  this  factor. 


Dominion  Insulator  &  Mfg.  Go.,  Limited 

(Manufacturing  Ohio  Brass  Company  Products  in  Canada) 

Niagara  Falls  -  Ontario 


When  buying  consult  first  Journal  advertisers. 
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ELECTRIC    LOCOMOTIVES    OF    ALL    CAPACITIES 

ABOVE   SHOWS  ONE   OF  THIRTY-SIX    BEING  SUPPLIED   TO 
THE       IMPERIAL       GOVERNMENT      RAILWAYS     OF       JAPAN. 

ENGLISH   ELECTRIC  COMPANY 

OF  CANADA  LIMITED 

CONTROLLING 

THE  CANADIAN   CROCKER-WHEELER  CO.  LIMITED 


MAIN    OFFICE    AND    WORKS 
ST.    CATHARINES,    ONT. 


DISTRICT   OFFICES  : 
TORONTO,    MONTREAL,    SYDNEY,    N.S. 


Mention  The  Journal  when  dealing  with  advertisers. 
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Shawinigan  Power 


THE  LARGEST  HYDRO- 
ELECTRIC   SYSTEM 
IN  CANADA 

UNDER    PRIVATE    CONTROL 


GENERATING  STATIONS  :  Shawinigan  Falls, 

Grand'Mere, 
La  Gabelle  (under  construction). 


INSTALLED  CAPACITY  : 

(Electric)  360,000  H.P. 

(       "      additional  1924)  120,000     " 

(Hydraulic)  50,000     " 


FIFTEEN  HUNDRED  (1500;  MILES  HIGH  TENSION  TRANSMISSION 
LINES   DELIVERING   POWER  TO   INDUSTRIAL   CENTRES  OF  THE 

PROVINCE  OF  QUEBEC. 

RELIABLE  AND  DEPENDABLE  POWER  AVAILABLE  FOR 
INDUSTRIAL  PURPOSES  AT  ADVANTAGEOUS  RATES. 


SHAWINIGAN  WATER  &  POWER  COMPANY 

POWER  BUILDING, 
MONTREAL. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Canadian  Carbide 

and 

Commercial  Acetylene 


In  the 
Green  Drum 


CARBIDE 


Works: 
MERRITTON,  ONT. 

SHAWINIGAN  FALLS, 

Que. 


Are  Recognized 
To-day  as 

Canada's 
Standard 

Because 

Both  Products  have 
been  successfully 
serving  Canada's 
Industries  for  over 
Twenty  Years. 


Free  Loan 

Cylinder 

Service 


Works: 
TORONTO,  (INT. 


Canada  Carbide  Company,  Limited 

MONTREAL     -     QUE. 

Commercial    Acetylene   Co.   of   Canada 

TORONTO     -     ONT.  limited 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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LANCASHIRE 

LATEST  TYPE 

MOTORS 

Built  to  withstand  the  severity  of  the  Pulp  Mill  Service. 
As  seen  from  the  cut  they  may  be  readily  made  a  drip-proof 
machine  by  fitting  the  cover  shown  in  the  centre. 

If  desired  they  have  the  advantage  of  being  used  as  a  pipe 
ventilated  machine.   Thus  making  it  dust  dirt  and  moisture  proof. 

Each  standard  "LANCASHIRE"  motor  is  also  fitted  with 
a  ROLLER  BEARING  at  the  pulley  end  and  a  BALL  BEAR- 
ING, at  the  opposite  end,  eliminating  all  trouble  from  oil 
throwing  and  rotor  rubbing  on  the  stator.  Complete  stocks  of 
these  machines  are  carried  at  Montreal,  Toronto  and  Vancouver. 

LANCASHIRE  DYNAMO  &  MOTOR  CO. 

OF  CANADA  LTD. 


45  Niagara  St. 
TORONTO 


Write   for  bulletin  No.    700, 
for  further  information. 


VANCOUVER 


275  Craig  St.,  West 
MONTREAL 


SIMONDS 


Chipper  and  Barker 
Knives 


THE  Steel—  the  Temper  and  their  cutting  qualities  are  features  which  go  toward 
making  Simonds  Chipper  and  Barker  Knives  the  most  efficient  for  use  in  the 
Pulp  Industry. 

Careful  attention  to  details  of  manufacture  and  Steel  which  is  made  especially  for 
this  style  of  cutting  tool  in  Simonds  Steel  Mills,  result  in  uniformity  and  proper 
temper.     Consequently  Simonds  Knives  stand  more  work  and  give  longer  service. 

Write  for  catalog  and  details. 

Simonds  Canada  Saw  Co.,  Limited 

Montreal,  Que. 
St.  John,  N.  B.  Vancouver,  B.  C. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Journal  advertisers  art  worthy  of  your  business  consideration. 
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Reputation  as  Security  for  Service 

ON  every  job  where  SUPERIOR  GRAPHITE  PAINT  is  specified 
for  protection  of  structural  steel  or  other  metal  surfaces,  we 
stake  our  reputation  as  makers  of  high  quality  paints  on  our 
conviction  that   SUPERIOR  GRAPHITE  PAINT  will  make  good 
in  service. 

The  remarkable  service  records  of  SUPERIOR  GRAPHITE  PAINT 
in  protecting  many  of  the  best  known  buildings  and  bridges  through- 
out the  country,  is  definite  assurance  of  service  and  satisfaction. 

SUPERIOR  GRAPHITE  PAINT  is  specified  and  used  in  larger 
quantities  every  year,  because  discriminating  engineers  insist  on 
service  above  every  other  consideration.  They  know  that  its  use 
eliminates  the  hazard  of  experiment. 

Color  cards  and  complete  painting  recommendations  on  request. 


Montreal 
Ouebec 
Toronto 
Calgary 

Edmonton 


Dominion  Paint  Works,  Limited 


WALKERVILLE,  CANADA 

SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DEGRACO  line  of  dependable 
paints.    Sold  through  branch  offices  with  warehouse  stocks  in  all  principal  cities. 

DEGRACO  ™! 

JL*J    All  Colors  for  lL  All  Purposes       ENAMELS 


Winnipeg 
Halifax 
St.  John 
Regtna 


Consul!  the  advertiser,  his  information  is  valuable. 
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De  Laval  Direct  Current  Generators  for  Paper  Mill  Drive 


DIRECT  CURRENT  generators  have  advantages  wherever  a 
wide  range  of  speed  adjustment  is  desirable.  For  supplying 
direct  current  two  methods  are  available,  either  turbine 
driven  direct  current  generators  may  be  used  or  the  current  may  be 
obtained  from  an  alternating  current  distribution  system  by  means 
of  rotary  converters  or  motor  generators.  The  production  of  direct 
current  by  turbine  driven  generators  is  the  most  economical  of 
steam,  as  well  as  most  simple  and  lowest  in  first  cost  and  operating 
expense. 

The  photograph  shows  ra  De  Laval  600  K.  W.  geared  turbine 
driven  direct  current  generating  set  supplying  current  for  the  oper- 
ation of  a  paper  machine.  Each  set  of  rolls  is  driven  by  an  individ- 
ual motor,  the  speed  of  which  can  be  adjusted  independently  of  the 
other  motors,  so  that  each  set  of  rolls  can  be  run  at  the  correct 
speed  to  take  up  the  "draw"  of  the  paper.  The  speed  of  the  turbine 
is  held  within  close  limits  by  an  oil  relay  governor,  but  the  voltage 
can  be  adjusted  by  varying  the  excitation.  There  is,  of  course,  no 
cyclical  speed  variation,  as  with  a  reciprocating  engine. 


After  this  unit  wasjinstalledja'  500  K.  W.  alternator  was  also 
coupled  on  in  order  to  increase  the  amount  of  exhaust  steam,  while 
incidentally  producing  more  power  for  use  in  the  mill. 

De  Laval  steam  turbines  are  built  with  velocity  stages  for  small 
and  medium  size  units  where  the  exhaust  can  be  used  in  heating, 
drying  or  other  processes.  Where  high  efficiency  is  desired  and  for 
large  sizes,  pressure  stage  turbines  are  used.  They  may  be  designed 
for  back  pressure,  bleeder,  mixed  flow  or  vacuum  service. 

By  means  of  the  De  Laval  speed  reducing  gears,   De  Laval 

turbines  are  adapted  for  driving  all  classes  of  machinery,  for  rope 
and  belt  drive,  and  for  direct  connection  to  shafting. 

Our  Engineering  Department  will  gladly  study  your  pump  and 
power  requirements  with  a  view  to  suggesting  the  most  economical 
and  suitable  equipment  and  arrangement. 


The  De  Laval  High  Efficiency  Pulp  Pump 


HIGHLY  efficient  pumps  for  handling  water  containing  pulp 
rags  and  waste  are  now  obtainable.  The  open  type  impeller 
used  in  the  De  Laval  pulp  pump  is  shown  in  the  accompanying 
photograph.  The  knife-like  sides  of  the  impeller  blades  running 
close  to  the  side  plates  shear  or  cut  stringy  material. 

This  type  of  impeller  gives  practically  no  trouble  from  clogging 
under  the  most  adverse  conditions,  and  when  handling  materials 
which  quickly  clog  closed  impeller  pumps.  The  side  plates,  which 
surround  the  eye  of  the  impeller,  are  removable  parts  held  in 
recesses  in  the  pump  casing  and  cover.  Like  the  impeller  they  are 
made  of  bronze. 

The  pump  shaft  is  protected  from  strings,  rags,  etc.,  wrapping 
around  it  by  stationary  sleeves.  It  is  also  encased  in  bronze  sleeves 
which  extend  from  the  impeller  out  through  the  packing  glands, 
preventing  wear  by  the  latter  upon  the  shaft  itself. 

The  De  Laval  pulp  pump  runs  at  speeds  which  permit  direct 
connection  to  standard  speed  motors  and  turbines.  A  recent  test 
on  an  8  in.  pump  driven  by  synchronous  motor  showed  an  efficiency 
from  wire  to  water  of  64 %  ,  and  a  10  in.  pump  an  efficiency  of  66"  , 

The  De  Laval   pulp  pump,   like  all  other  De  Laval  centrifugal 
pump-,  is  built  on  the  split  casing  principle,  being  divided  horizonl 
ally  in  the  plane  of  the  center  line  oi  the  shaft.    All  internal  parts 

are  at   once  accessible  upon  lifting  the  Casing  cover,    and    can    be 

removed  after  loosening  the  bearing  caps.    The  suction  and  dis- 
cli.it ■  ions  an-  m  the  lower  pari  oi  the  casing  and  need  not 

be  di 

All  parts  "i  De  Laval  apparatus  are  made  to  limit  gages  on 
an  interchangeable  basis,  and  replacements  can  to  in  erted  bj  men 
ot  ordinary  intelligence,  u  ing  pari-,  ordered  from  the  factory  bj 
means  of  the  identification  symbols  winch  will  be  found  stamped 
upon  each  part.  Special  metal  are  used  where  required  to 
ind  cot  iosion. 


Impeller  and   wearing  rings  of   De  I. aval 
special    pulp   pump. 


For  handling  water  in  paper  mills,  De  Laval  centrifugal  circulating 
pumps,  service  pumps,  boiler  feed  pumps,  fire  pumps,  etc..  efc 
superior. 


Ask  for  Catalog  C-103 


e  Laval 

Steam  Turbine  Company 

Turbine    Equipment    <  >>  .    Ltd.,       73    kini>    St.    Wmi,    Toronto) 
The   I      i  .null-   Company,       it»   Bleur)     Si  .    Montreal,    Quabei 

C-103 


Journal  advertisements  arc  a  business  call  at  youi  other. 
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HARLAND 


Drive  on  232  inch.     800  F.P.M.  Newsprint  Machine. 
At  Messrs.  The  Belgo-Canadian  Paper  Co.  Limited,  Shawinigan  Falls. 


Sectional  Electric  Drive 


THE  FIRST  SUCCESSFUL  METHOD  OF  CONTROL  FOR  DRIV- 
ING PAPER  MACHINES  BY  SECTIONAL  ELECTRIC  MOTORS 


20  Drives  in  Operation 
and  on  Order 


Still  Foremost 

Ask  the   Users  About 
Results 


The  Harland  Engineering  Co.  of  Canada  Limited 

291  Mountain  Street 
MONTREAL 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Absolutely  dependable 
subsidiaty  power/ 

FAIRBANKS-MORSE 


**^^  »» 


TYPE   Y    OIL  ENGINES 


These  simple  rugged  power  plants  are  the  result  of  generations  of  study 
and  experiment  by  the  pioneer  builders  of  Gas  Engines.  Their  entire 
freedom  from  Water  Injection  Systems,  Hot  Bulbs,  Igniters  and  Timers 
guarantees  an  extraordinary  low  upkeep  cost,  while  their  efficient  use 
of  low  grade  fuel  oils  ensures  a  dependable  supply  of  power  at  minimum 
expense.  And  they  develop  power  day-in-and-day-out  independent  of 
temperature,   weather,   coal  shortage  or  failing  electric  supply. 

The  Canadian  FAIRBANKS-MORSE  Co.,  Limited 

St.  John  Quebec  Montreal  Ottawa  Toronto  Windsor 

Winnipeg  Regina  Calgary  Vancouver  Victoria 


for  the 

Pulp  and  Paper 

Industry 

Roberts  Burrs 

Roberts  Yellow  Jacket  Showers 

American  Pulp  Stones 

Foster  Regulators 

Strong  Traps 

Nash  Pumps 

Fairbanks-Morse  Pumps 

Fairbanks  Valves 

Pratt  &  Cady  Valves 

(;raton  &  Knight  Feather  Belt 

Dick's  Balata  Belt. 
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Men  of  influence  consult  Journal  advertising. 
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Helping  To  Solve  The  Fuel  Problem 


WHILE  THE  FUEL  COMMITTEE 
OF  THE  INSTITUTE  AND  THE 
FUEL  COMMITTEES  OF  THE 
BRANCHES  ARE  ENGAGED  IN 
STUDYING  THE  FUEL  PROBLEM, 
A  MEMBER  OF  THE  INSTITUTE 
SUGGESTS  TO  HIS  FELLOW 
MEMBERS  THAT  YOU  TAKE 
IMMEDIATE  ACTION  IN  EQUIPP- 
ING YOUR  HOMES  WITH  BEST'S 
MADE  IN  CANADA  WEATHER 
STRIP. 

It  will  save  from  fifteen  to  forty  per 
cent  of  your  fuel  bills  and  thus  offers  a 
partial  solution  of  your  own  fuel  problem. 


Spring  Bronze  and  Brass  Weather  Strip 
for  doors  and  casements  comes  in  four 
widths—  K  inch — 1  inch— l'i  inch  and 
iy2  Inch. 


Best's  Inter-locking  Weather  Strip  has 
many  advantages  over  any  other  weather 
strip  on  the  market. 


Wear  Ever  Window  Weather  Strip  of  rubber  and  zinc  Is  ideal  for  windows. 


You  will  be  rendering  a  real  service  by  using  and  specifying  Best 
Weather  Strip  FOR  ALL  HEATED  BUILDINGS. 

Its  low  cost  will  surprise  you. 

This  announcement  has  a  personal  interest  for  every  member 
of  The  Institute. 


Let  us  fill  your  requirements  or  should  you  desire  further 
information  kindly  write 


BEST     WEATHER    STRIP    COMPANY,    LIMITED 

BARTONVILLE,    Ontario. 

Telegraph  and  Express   Address — HAMILTON,  Ontario. 


Writ?  (or  the  advertisers'  literature  mentioning  the  Journal. 
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=  The  Right  Kind  of  Equipment 


THE  BUCyRUS  20s B  BULLSEyE 


STANDARD 


7\  Mew  34-yai»d 

UNIVERSAL 

SHOVEL 


HIGH  LIFT 


DRAGLINE 


EASILY  CONVERTIBLE.  The  20-B  may  be 
converted  right  on  the  job  from  a  steam  shovel  to  a 
dragline  excavator,  high  lift  shovel,  sewer  shovel,  crane, 
clamshell  excavator,  etc.  The  fundamental  design  of 
this  machine  is  such  that  the  20-B  dragline  is  as  good 
a  dragline  as  if  it  were  designed  solely  for  this  purpose. 
It  is  a  real  Universal  Machine. 

TWO-PART  HOIST.  This  is  the  only  shovel 
with  a  two-part  hoist.  The  only  practical  way  in  which 
perfect  and  simple  conversion  is  possible;  the  only 
practical  way  to  build  a  dragline  with  a  single  part  hoist 
cable.  Two-part  hoist  reduces  wear  on  rope;  there  is 
one  less  sheave  on  the  boom;  less  bushing  trouble;  a 
shorter  rope;  lower  rope  speed,  faster  operation. 

SWING  MACHINERY  IN  FRONT.    Swing 

machinery  is  mounted  in  front,  not  in  the  rear.  This 
arrangement  not  only  makes  a  better  shovel  but  a 
better  dragline.  Your  fireman  cannot  throw  coal  dust 
into  the  gears.  More  room  for  fireman,  clear  passage 
across  shovel  between  boiler  and  machinery. 

LAKCjER  BOILER.  Greater  heating  surface  and 
9trate  area;  less  water  troubles  because  of  patented  scale 

MUSSENS    LIMITED 


chamber,  another  exclusive  Bucyrus  feature,  enabling 
greater  steaming  efficiency  and  lengthening  life  of  tubes. 
Better  valves  and  improved  arrangement  of  piping. 

SIMPLER  TO  OPERATE.  Three  levers  for  all 
digging  motions.  Throttle  and  ram  controlled  inde- 
pendently with  one  lever,  allowing  you  to  propel  with- 
out having  to  shut  steam  off  main  ram.  A  release 
throttle  that  permits  lowering  dipper  without  brake. 
One  lever  for  two  changes  in  speed. 

SUPERIOR    CATERPILLARS.    Simpler  and 

more  accessible;  all  bearings  high  out  of  mud;  no  side 
frames;  links  indestructible;  high  flanges  on  links,  not 
rollers;  cannot  climb  off  treads;  a  continuous  smooth 
platform  with  no  gaps  between  links  to  catch  rocks; 
rigid  yet  flexible. 

COMBINATIONS.         Standard   shovel,    •■ ,  yard 
dipper.    High  lift  shovel,  20'  6"  boom,  15'  handh 
yard  dipper.    Extra  high  lift,  22'  6"  boom,  17    handle, 
-yard  dipper.     Sewer  shovel,   19'  and  24'  handles, 


with  s  K-yard  dippers;  for  trenches  10  and  15  feet  deep. 
Dragline  excavator,  35'  boom.  ,  yard  bucket.  Clam- 
shell excavator.  35'  boom.     ,  yard  bucki  t. 

MONTREAL  TORONTO  WINNIP1  <• 
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l:r,  i  v  advertiser  is  worthy  oj  your  support. 
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==The  Right  Kind  of  Equipment= 

Dump  Cars  for  every  purpose 

Railroad    construction    and 
maintenance  work. 


Industrial  haulage  at  mines, 
steel  plants,  pulp  and  paper 
mills,  etc.,  etc. 

Dam  and  levee  construction. 

Canal  and  Ditch  excavation 
and  a  hundred  other  uses. 
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Canal  excavation  with  Western  20-yard  Air  Dump  Cars.    Hydro- 
electric work  at  Niagara  Falls 


Air  Dump  Cars 

capacities  up  to 
30-cubic  yards 


The  12- yard  Air  Dump  Car 

is  Still  The  Favorite 
for  general  construction 


Hand  Dump  Cars 

capacities  from 
1 -cubic  yard  up. 


STEEL  ENDS 
AND  DOORS 


WOOD    FLOOR 


TWIN  VERTICAL 
CYLINDERS 


AUTOMATIC 
COMPRESSION  LOCK 


Western  30-yard  Air  Dump  Car. 


MUSSENS    LIMITED 


Montreal 


Toronto         Winnipeg        Vancouver 


Evtry  advertisement  is  a  message  to  you. 
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The  Right  Kind  of  equipment= 

Where  Nothing  but  the  Best  must  be  used 

The  BIG   SMITH 

TILTING  MIXER  IN  SERVICE 
—  AT 

GRAND    DECHARGE 

LAKE  ST.  JOHN 


Smith    No.    112-S 
Mixer 

LARGEST  IN 
THE  WORLD 

112  cu.  ft.  of 

mixed  concrete 

per  batch. 


THE    LITTLE   BROTHER 
TO  THE  BIG  SMITH 

A  small  size  mixer  of  the  Smith  design 
and  merit 

THE  SMITH   4-S  TILTING  MIXER 

Batch  capacity  4  cubic  feet. 

A  full  half-bag  batch  (1-3-6  mix). 

Carried  in  stock. 

COMPLETE     DESCRIPTION     ON     REQUEST 


MUSSENS    LIMITED 


Montreal 


Toronto  Winnipeg 


Vancouver 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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=  The  Right  Kind  of  Equipment= 

"The   Linn  Hauls   the   Load" 

Under  Varying  and  Adverse  Conditions 

Logging  Operations  in  the  Canadian  Woods  During  the  Past  Winter  Have  Abundantly 

Proven  the  Particular  Qualifications  of 

THE    LINN    LOGGING    TRACTOR 

To  Perform  the  Work  for  which  it  was  especially  designed  and  constructed. 


#c 


**V 


The  above  illustration  shows  the  Linn  Logging  Tractor  hauling  logs  on  the  operation  of  the 
International  Land  &  Lumber  Company,  Limited,  near  St.  Felicien.  (District  of  St.  John,  Que.) 
In  northwestern  Quebec  the  snow  came  very  late  last  winter. 
At  the  tune  the  photograph  was  taken  there  was  barely  a  fool 
of  snow  in  the  bush  yet,  the  Linn  Logging  Tractor  was  haul- 
ing its  trains  of  logs  to  the  dump  over  poor  roads —up  bad 
grades  and  down  steep  hills. 

For  farther  Information  concerning  Linn  installations,  write  or  wire. 
— LOGGING  DEPARTMENT— 

MUSSENS    LIMITED 

Montreal      Toronto       Winnipeg       Vancouver 

When  purchasing  equipment  consider  The  Journal  advertiser . 
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The  Valley  of  the  Saguenay 

Saguenay  Branch  inaugurated  August  10th,  1923.     A  prosperous  district  with  great 
industrial  possibilities.     Huge  power  developments  under  way. 


Viewed  from  the  policy  of  ever  expanding  the  scope 
and  usefulness  of  the  profession,  it  was  abundantly  evident, 
on  the  evening  of  Friday,  August  tenth,  nineteen  twenty- 
three,  by  the  large  number  of  engineers  in  attendance, 
and  from  the  enthusiasm  prevailing,  that  the  Council  of 
The  Institute  had  acted  wisely  in  authorizing  the  estab- 
lishment of  a  branch  in  the  Saguenay  valley,  which 
extends  from  the  river  St.  Lawrence  to  the  shores  of 
lake  St.  John,  and  includes  Kenogami  and  other  pictures- 
que lakes  and  rivers  heretofore  noted  particularly  for  the 
beauty  of  their  scenery  and  their  excellent  fishing,  but 
now  through  industrial  enterprise  and  engineering  genius 


are  being  made  more  subject  to  the  use  of  man.  Probably 
no  other  district  in  Canada  offers  a  greater  study  in 
contrasts.  A  lover  of  nature  finds  joy  and  relaxation  in 
the  beautiful  natural  scenery,  mighty  rivers  and  towering 
hills,  smaller  streams,  lakes  and  valleys  in  large  numbers, 
rolling,  undulating  country,  broadening  out  to  prairie 
stretches  about  the  shore  of  lake  St.  John  with  a  happy 
contented  people,  thrifty  and  prosperous,  leading  that 
quiet,  pastoral  existence  immortalized  by  Louis  Hemon 
in  "Maria  Chapdelaine",  the  scene  of  which  lies  within 
this  district.  In  striking  contrast  we  find  an  area  of 
intense  industrial  development;  huge  hydro-electric  power 
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projects  under  way,  an  industrial  city  with  model  homes 
embodying  every  modern  convenience,  and  a  firm  belief 
that  the  valley  of  the  Saguenay  has  a  future  second  to 
none  in  the  field  of  industry  and  commerce. 

In  connection  with  inaugurating  the  branch,  the 
local  members  of  the  profession  arranged  in  advance  a 
magnificent  programme  of  sightseeing  and  visits  to  the 
important  engineering  undertakings  that  proved  a  revela- 
tion to  the  non-residents,  a  source  of  satisfaction  and 
pront,  and  left  a  lasting  impression  not  onlv  of  the  im- 
portance of  the  work  being  done,  but  of  the  courtesv 
hosts  °n  and  breadth  of  hospitality  of  the  resident 

The  various  points  included  in  the  itinerary  provided 
for  the  visitors  will  be  described  later,  and  include  a  trip 
to  Portage  des  Roches,  where  the  dam  is  under  construc- 
tion by  the  Quebec  Streams  Commission;  Price  Brothers' 
dam  and  power  plant,  nearing  completion  at  the  mouth 
of  the  Chicoutimi;  lunch  in  the  hangar  at  Chicoutimi- 
Kenogami  mills  of  Price  Brothers,  to  which  large  additions 
are  being  made;  an  exhibition  of  the  Price  Brothers'  film 
showing  the  process  of  paper  making  from  cutting  the 
logs  to  the  finished  paper;  a  trip  to  Pibrac  dam,  Quebec 
btreams  Commission,  and  on  Saturday,  an  excursion  to 
the  Grand  Discharge  at  St.  Joseph  d'Alma,  where  the 
party  were  guests  of  the  Quebec  Development  Company. 

Saguenay  Branch  Inaugurated 

Fifty-one  engineers,  together  with  Sir  William  Price 
president  of  Price  Brothers  and  Company.  Limited,  made 
up  the  personnel  of  the  enthusiastic  gathering  at  the 
btart  House,  Kenogami,  on  the  evening  of  Friday  August 
tefnt*V  c?Jled  for  the  Purpose  of  inaugurating  a  branch 
pi  I  he  Engineering  Institute  of  Canada  to  be  known  as 
the  Saguenay  Branch.  The  chair  was  occupied  by 
President  Walter  J.  Francis,  who  called  the  meeting  to 
order  at  eight-thirty.  As  a  preliminary  to  the  meeting 
the  members  present  indulged  in  a  few  songs  from  Tin 
Institute  song  sheet,  including  number  eight,  "  \.s  We  Go 
Boosting  Along."  led  by  Councillor  Frederick  B  Brown 
who  acted  as  song  leader  during  the  evening,  the  songs 


being  frequenl  and  entered  into  moist  heartily  by  tl- 
present. 

The  chairman  asked  Secretary  Keith  to  read  the 
minute  of  the  meeting  of  Council  of  May  twenty-ninth 
authorizing  the  establishment  of  the  branch,  which  was 
read  as  follow-: 

"The  following  application  for  the  estab- 
lishment of  a  branch  of  The  Institute  to  be  known 
as  the  Saguenay  Branch  was  presented: 

Chicoutimi  West,  May  14th,  1923. 
Gentlemen: 
We.  the  undersigned  corporate  members  of 

1  he  Engineering  Institute  of  Canada,  hereby  make- 
formal  application  for  the  establishment  of  a 
branch  of  The  Institute  to  be  known  a<  the 
"Saguenay  Branch": 

C.  N.  Shanly.  a  me  i.e.,  Price  Bros.  &  Co.,  Chicoutimi  W. 

C.  Ben  Bate,  a.m.e.i.c.,  Price  Bros  &  Co  .  Chicoutimi  \V 

H.  V.  Bignell,  am  e  i.e.,  p.e.q.  Price  Bra     &  C       K<  logami.  Que 

F.  L.  Darrell.  a.m.e.i.c,  Price  Bros.  &  Co.,  Kenogami,  Que. 
W.  G.  Mitchell,  m.e.i.c.,  Price  Bros.  A.-  Co.  Kenogami,  Que. 
C.  Roy  McCort,  a.m.e.i.c,  Price  Bros.  &  Co.   Ken  igami,  Que. 
A.  A.  M.J);  irmid    \. m.e.i.c,  Price  Bros.  &  Co.,  Kenogami,  Que. 

G.  F.  Layne,  a.m.e.i.c.  Price  Bros.  &  Co  .  Kenogami,  Que. 
G.  E.  Lamothe,  a.m.e.i.c,  Price  Bros.  &  Co.,  Chicoutimi  \Y. 
P.  E.  Rosenorn.  a.m.e.i.c.  Price  Bros.  &  C  ».,  Chicoutimi  \V. 
J.  F.  Grenon,  a.m.e.i.c.  Chicoutimi,  Que. 

G.  B.  Snow,  a.m.e.i.c.  Chicoutimi,  Que. 

It    was    unanimously    resolved    that    the 
application  be  heartily  approved    The  Secretary 
was  instructed   to  proceed   with  arrangement* 
tor  holding  the  inauguration  meetu 
As  Sir  William  Price,  who  was  present  for  the  purpose 
of  addressing  the  meeting,  had  a  later  appointment,  he 
was  called  upon  before  any  business  in  connection  with 
the  meeting  was  commenced.     Sir  William  expressed  his 
great  pleasure  at  the  formation  of  a  branch  of  The  Engin- 
eering Institute  of  Canada  in  the  Saguenav  valley     Speak- 
ing from  the  viewpoint  of  the  industrialist  he  was  keenly 
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alive  to  the  benefits  which  the  engineering  profession  was 
conferring  upon  industry.  Although  the  district  in  which 
the  new  branch  was  being  started  had  hitherto  been  little 
known,  it  was  now  being  opened  up  on  account  of  the 
immense  amount  of  latent  water  power,  together  with 
raw  material  for  the  manufacture  of  pulp  and  paper, 
which  would  give  scope  for  every  branch  of  engineering, 
including  civil,  mechanical,  electrical,  chemical  and 
forestry.  Great  strides  have  been  made  in  the  last  few 
years  in  his  own  particular  business  due  to  the  application 
of  technical  knowledge.  He  naturally  took  a  great  pride 
in  the  Saguenay  country  on  account  of  the  fact  that  his 
own  people  had  so  long  been  associated  with  it,  and  there- 
fore he  welcomed  the  formation  of  a  branch  as  he  could 
see  that  it  would  be  of  great  value  to  the  district.  He 
paid  a  high  tribute  to  the  engineering  profession,  making 
particular  reference  to  members  of  his  own  staff,  of 
whose  great  worth  he  was  fully  aware.  He  knew  the 
engineers  were  hard  workers  and  could  be  trusted  to 
carry  out  the  details  of  anything  entrusted  to  them. 
He  concluded  by  wishing  the  branch  every  success,  and 
promised  the  hearty  co-operation  of  Price  Brothers 
towards  that  end. 

Nominations  for  the  election  of  officers  were  the  next 
order  of  business,  as  a  result  of  which  the  following  were 
unanimously  elected  to  the  various  offices  in  the  branch: 
chairman  -  W.  G.  Mitchell,  m.e.i.c;  vice-chairman 
C.  N.  Shanly,  a.m.e.i.c;  secretary-treasurer  -  H.  B. 
Pelletier,  s.e.i.c.;  executive  committee  J.  F.  Grenon, 
a.m.]. i.e..  X.  F.  McCaghey,  jr.E.i.c,  ('..  E.  LaMothe, 
A.M.E.I.C ..  H.  V.  Bignell,  A.M.E.I.C,  A.  Duperron.  \.\i.i  .i.e. 

Following  the  announcement  of  the  officers  of  the 
branch,  Mr.  Francis  declared  the  branch  duly  established, 
and  called  upon  W.  G.  Mitchell,  assistanl  to  the  president, 
Price  Brothers  and  Company,  the  newly  elected  chairman, 
to  take  the  chair.  Mr.  Mitchell  expressed  thanks  ;it  the 
honour  done  him,  and  although  busy,  promised  to  do  all 
he  could  to  promote  the  interests  of  the  branch.  He 
called  on  a  number  of  the  members  to  address  the  meeting. 

Presidenl  Francis  said  it  gave  him  greal  pleasure  to 
be  presenl  al  the  inauguration  of  the  branch,  and  it  was 


the  first  time  as  president  he  had  been  called  upon  to 
attend  such  a  function.  He  explained  this  was  the 
twenty- fourth  branch  to  be  opened,  and  thought  it  a 
matter  of  great  congratulation  that  there  were  so  many 
branches,  and  that  they  were  all  doing  so  well.  He 
referred  to  the  formation,  years  ago,  of  the  Montreal 
Branch,  and  to  its  early  struggles  and  progress,  and 
dwelt  on  the  value  of  co-operation,  particularly  warning 
his  auditors  against  co-operation  in  the  wrong  direction, 
illustrating  his  meaning  by  the  work  of  labour  unions. 
The  engineering  profession  is  a  valuable  asset  to  the 
community  in  general,  and  in  congratulating  them  on  the 
formation  of  the  branch,  suggested  that  the  members, 
among  other  matters  for  consideration,  should  take  up 
that  of  the  fuel  situation  which  is  an  acute  question 
to-day.  During  his  remarks  he  referred  feelingly  to  the 
death  of  the  last  president  of  The  Institute,  whose  place 
he  was  called  on  to  fill. 

John  T.  Farmer,  m.e.i.c,  chairman  of  the  Montreal 
branch,  said  he  bore  a  letter  of  congratulation  from  his 
members,  and  wished  to  offer  his  own  personal  good 
wishes.  The  work  going  on  in  the  Saguenay  district, 
not  only  in  the  paper  industry,  but  in  hydro-electric 
development,  was  on  a  scale  to  be  known  and  admired 
throughout  the  whole  country.  The  engineering  material 
he  saw  around  him  gave  promise  of  forming  a  very  well 
rounded  out  branch.  In  illustration  of  the  fuel  situation, 
last  winter  he  was  able  to  obtain  only  three  tons  of 
anthracite  coal  for  his  own  use,  and  had  to  use  wood  and 
other  fuel  at  the  expense  of  a  great  deal  of  discomfort 
and  personal  labour.  As  a  result  of  this,  and  similar 
experiences  of  other  members  of  the  Montreal  section, 
it  was  decided  to  take  up  the  question  practically,  and  a 
committee  was  formed  under  Mr.  F.  A.  Combe,  which 
had  the  various  kinds  of  fuel  analyzed,  and  drew  up  a 
report  subsequently  published  in  the  papers,  which 
brought  forward  favourable  comment.  They  were  going 
still  further  into  the  matter,  and  hoped  within  the  next 
six  or  eight  weeks  to  get  out  a  further  report.  This  will 
contain  general  simple  directions  as  to  the  use  of  different 
fuels,  and  should  be  of  much  value  to  householders.  He 
mentioned  this  as  an  instance  of  the  services  the  engin- 
eering profession  could  render  to  the  community  at  large 
without  personal  aggrandisement. 

Messages  of  congratulation  were  read  by  Secretary 
II.  B.  Pelletier,  as  embodied  in  a  letter  from  the  Montreal 
Branch  and  in  telegrams  of  felicitation  and  greetings  from 
the  following  branches  -  Niagara  Peninsula,  Lakehead, 
Ottawa,  Halifax  and  Victoria,  all  of  which  were  gladly 
received. 

Councillor  Frederick  B.  Brown,  M.E.I.C,  felicitated 
the  branch  on  its  selection  of  officers,  pointing  out  that 
in  the  formation  of  a  branch  they  wen-  being  given  an 
opportunity  of  greater  service  as  citizens,  and  to  be 
successful  in  their  operations  there  should  be  not  only 
Hie  heartiest  co-operation,  but  they  should  be  ever  on 
their  guard  against  limiting  the  usefulness  ol  the  branch's 
work  by  internal  jealousies  or  misunderstandings.  If' 
believed  there  was  nothing  like  friendrj  co-operation  to 
secure  effective  results. 

A.  F.  Dyer,  ^.m.e.i.c,  vice-chairman  <>!  the  Halifax 
Branch,  conveyed  the  greetings  ol  the  branch  to  the 
gathering  in  addition  to  the  telegram  previously  read. 
considering  it  a  greal  honour  to  be  presenl  <>n  thi  ion, 

and   as  he   was  ;i    temporary   resident    in   the  district,   he 

hoped  to  have  an  opportunitj  <>i  taking  pari  in  the 
deliberations  of  the  branch,  and  of  rendering  ;m\  assistance 

he  could   towards  its  siuecss. 
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H.  S.  Van  Scoyoc,  M.E.I. c,  in  addition  to  telling  a 
contracting  story,  said  that  the  formation  of  a  branch 
embodied  a  healthy  outlook  for  the  engineering  profession 
in  the  district,  and  also  for  the  development  of  the  district 
itself.  He  prophesied  a  great  future  for  the  branch  and 
offered  his  hearty  congratulations. 

Secretary  Fraser  Keith,  M.E.I.C,  expressed  the  belief 
that  Sir  William  Price  had  a  greater  appreciation  of  the 
engineering  profession  than  any  other  man  in  the  room, 
that  the  importance  of  the  engineering  profession  was 
being  more  and  more  recognized  by  captains  of  industry, 
and  that  the  meeting  was  an  important  historic  event  in 
the  development  of  the  district. 

J.  F.  Grenon,  a.m.e.i.c,  of  Chicoutimi,  addressed 
the  meeting  in  French,  pointing  out  the  importance  of 
the  district  in  an  engineering  sense,  and  expressing  his 
willingness  to  do  his  share  to  make  the  branch  a  success. 

A  discussion  followed  as  to  where  the  meeting  should 
be  held,  it  being  finally  left  to  the  decision  of  the  executive 
committee. 

The  meeting  was  formally  closed  by  the  singing  of 
"O  Canada"  and  "God  Save  the  King",  being  later 
followed  by  the  various  college  yells,  all  present  agreeing 
that  the  Saguenay  Branch  had  been  inaugurated  under 


favourable  circumstances,  that  it  had  a  promising  future, 
and  that  the  members  personally  were  all  willing  to  take 
an  active  interest  towards  making  the  branch  a  powerful 
influence  in  the  district. 

There  were  present  President  Walter  J.  Francis, 
M.E.I.C,  Sir  William  Price,  Councillor  Frederick  B.  Brown, 
M.E.I.C,  John  T.  Farmer,  M.E.I.C,  H.  S.  Van  Scoyoc, 
M.E.I.C,  W.  G.  Mitchell,  M.E.I.C,  Frase"  S.  Keith,  M.E.I.C, 
C.  N.  Shanly,  A.M.E.I.C,  H.  B.  Pelletier,  S.E.I.C,  J.  F. 
Grenon,  a.m.e.i.c,  N.  F.  McCaghey,  jr.E.i.c,  G.  E.  La- 
Mothe,  a.m.e.i.c,  H.  V.  Bignell,  a.m.e.i.c,  A.  Duperron, 
a.m.e.i.c,  H.  D.  Boyle,  H.  G.  Cochrane,  a.m.e.i.c, 
C.  E.  Legris,  E.  L.  Zealand,  S.E.I.C,  P.  G.  Gauthier, 
jr.E.i.c,  C.  Ben  Bate,  a.m.e.i.c,  J.  W.  H.  Ford,  a.m.e.i.c, 
L.  A.  Dubreuil,  a.m.e.i.c,  A.  F.  Dyer,  a.m.e.i.c,  G.  B. 
Snow,  a.m.e.i.c,  F.  A.  Price,  F.  W.  Bradshaw,  s.e.i.c, 
R.  M.  DeCew,  A.  S.  Cook,  jr.E.i.c.  J.  P.  Chapleau, 
jr.E.i.c,  O.  Graham,  R.  Bourbeau,  A.  A.  Richardson, 
a.m.e.i.c,  J.  L.  Delisle,  E.  Lavoie,  F.  L.  Darrell,  a.m.e.i.c, 
G.  H.  Kirby,  s.e.i.c,  C.  G.  Malcolm,  J.  Shanly,  jr.E.i.c, 
G.  F.  Layne,  a.m.e.i.c,  N.  D.  Paine,  H.  B.  Van  Every, 
J.  C.  Depocas,  s.e.i.c,  M.  Ricard,  s.e.i.c,  J.  Joyal, 
M.  Doye,  K.  O.  Elderkin,  jr.E.i.c.  G.  W.  Warner.  S.E.I.C, 
H.  Monro,  N.  A.  Guay,  W.  Hamilton,  C.  R.  McCort, 
a.m.e.i.c,  O.  O.  Lefebvre,  m.e.i.c 
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Map  of  Lake  St.  John  and  Lake  Kenogami  District. 
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Power  Development  in  the  Saguenay  District 

Construction  of  Power  Plants  and  Storage  Works  progressing  rapidly. 


The  Saguenay  River 

At  the  head  of  the  Saguenay  river,  a  distance  of  105 
miles  from  its  mouth,  lies  lake  St.  John,  which  has  a 
tributary  drainage  area,  above  its  outlet,  of  30,000  square 
miles,  the  principal  tributaries  being  the  Peribonka,  the 
Mistassini,  and  the  Ashuapkuchuan.  From  the  limited 
data  available  it  is  estimated  that  the  mean  flow  at  the 
outlet  of  the  lake  is  33,000  cubic  feet  per  second.  This 
flow  varies  widely,  falling  to  a  minimum  in  the  late 
winter  and  attaining  a  maximum  during  the  spring 
flood,  the  ratio  of  maximum  flow  to  minimum  flow  being 
about  twenty  to  one.  Records  from  May,  1913,  to  Mav 
1915,  show  a  range  from  12,000  to  220,000  cubic  feet 
per  second. 


developments,  one  on  the  Grand  Discharge  at  IleMali- 
gne,  six  miles  below  the  outlet  of  the  lake,  and  the  other 
a  few  miles  above  the  mouth  of  the  Shipshaw  river,  where 
a  head  of  about  200  feet  is  available. 

Isle  Maligne  Development 

H.  G.  Cochrane,  A.M.E.I.C.,  Resident  Engineer. 

The  Quebec  Development  Company,  who  are  under- 
taking the  development  of  approximately  one  million 
horse  power  on  the  Saguenay  River  between  Lake  St. 
John  and  Kenogami,  have  made  excellent  progress  since 
permission  was  received  from  the  Quebec  Government 
last  December  to  commence  this  work. 


Grand  Discharge  Lake  St.  Jchn,  Que.     Piers  for  Railway  Bridge  under  Construction. 


The  Saguenay  river  flows  out  of  lake  St.  John, 
through  two  main  channels,  the  larger  and  more  northerly 
being  known  as  the  Grand  Discharge  and  the  smaller  as 
Little  Discharge.  These  channels  unite  at  a  distance  of 
nine  miles  from  the  hike,  the  land  enclosed  between  them 
and  the  lake  being  known  as  Alma  island.  Lake  St.  John 
has  an  elevation  above  sea-level  which  varies  from  31  1 
feel  at  extreme  low  water,  to  341  feet  at  extreme  high 
water,  and  its  corresponding  surface-area  from  about  300 
square    miles  to  nearly  400  square  miles. 

The  upper  Saguenay  descends  to  high-tide  level  in  a 
distance  of  about  28  miles,  below  which  the  river  runs 
in  a  deep  U-shaped  valley  to  its  mouth  at  Tadousac  and 
is  properly  an  estuary  01  the  fiord  t ype.  In  the  upper 
stretch  it  is  proposed  to  concentrate  the  fall  in  two  power 


The  Isle  Maligne  station,  which  is  the  first  of  the 
two  developments  to  be  constructed,  is  to  have  a  capacity 
of  480,000  horse  power.  Work  was  started  on  this 
development  on  January  8th  last.  The  first  step  was 
the  construction  of  a  coffer  dam  across  the  left  channel 
of  the  Grand  Discharge  half  a  mile  above  the  site  oi  the 
power  house,  which  is  situated  at  the  lower  end  of  Isle 
Maligne.  This  coffer  dam.  which  is  a  rock  tilled  crib 
bulkhead  with  plank  sheeting  on  the  upstream  side,  was 
built  during  the  low-water  period  of  winter,  and  was 
completed  early  in  April, 

Work  was  also  commenced  on  the  construction  of 
eleven  miles  of  railwaj   from  Hebertville  station  on  the 

Canadian    National     Railway,    to   the   site   oi    the    work. 
This  line  which  crosses  two  channel',  oi    the   Little    I' 
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charge,  is  now  completed  and  in  operation,  and  the 
bridge  over  the  righl  channel  oi  the  Grand  Discharge, 
at  the  site,  will  shortly  be  erected.  The  piers  for  ihi^ 
bridge  were  buill  during  the  winter. 

The  [sle  Maligne  developmenl  consists  of  a  power 
house,  lour  spillways  on  the  Isle  Maligne,  a  dam  at  the 
lnad  of  Isle  Maligne  controlling  the  right  channel  of  the 
Grand  Discharge,  one  earth  dam,  and  three  spillways  at 
the  head  of  the  Little  Discharge. 

The  power  house,  which  itself  is  the  largest  of  the 
dams,  and  will  contain  twelve  40,000-h.p.  units,  is  the 
hist  part  of  the  work  to  be  built.  It  will  be  700  feet 
long,  150  feet  high  from  sub-foundation  to  top,  and 
inclusive  of  wing  walls  will  require  235,000  cubic  yards 
of  masonry. 

Construction  Plant  Equipment 

As  the  total  concrete  yardage  in  this  development  is 
more  than  half  a  million  yards,  heavy  and  up  to  date 
equipment  is  necessary.  The  plant  consists  of  an  84-inch 
by  66-inch  Allis-Chalmers  jaw  crusher,  one  No.  15  Style 
"N"  Allis-Chalmers  gyratory  crusher,  two  Allis-Chalmers 
No.  6  Style  "N"  secondary  crushers,  a  cement  house  to 
hold  100  carloads  of  cement,  two  4-yard  Smith  mixers, 
standard  equipment  for  transportation  of  rock  and 
concrete,  numerous  20-ton  115-foot  boom,  and  15-ton 
85-foot  boom,  steel  derricks  and  two  industrial  travelling 
cranes. 


'flu-    rock    i-,    quarried    in    the    tailrace  ation, 

dumped  from  car-  into  the  jaw  cru-her  and  transported 
by  belt  conveyors,  through  the  secondary  crushing  plant 

and  into  the  bin-  in  the  mixing  plant,  which 
capacity  <>\  1,000  cubic  yards.  '1  he  cement  will  be 
unloaded  in  bulk  direct  from  the  cars  into  the  cement 
house,  by  blower-,  and  conveyed  to  the  mixer  by  a  belt 
conveyor.  All  this  machinery,  as  well  as  the  derricks 
compressor  plants  and  machine  shop,  will  Ix.-  run  by 
electric  power  which  is  furnished  for  the  purpose 
construction  from  Kenogami. 

A  steel  construction  trestle  55  feet  high  will  run  the 
length  of  the  power  house,  carrying  three  track-,  -ur- 
mounted  by  three  travelling  cranes  with  two  85-foot 
booms,  each  of  which  will  handle  the  excavation  for  the 
power  house  proper  and  place  all  the  concrete  therein. 
This  trestle  will  eventually  be  concreted  in  and  left  in 
the  structure. 

Three  miles  of  yard  tracks  are  now  graded  and  partly 
laid  with  rails,  and  foundations  for  all  machinery  and 
half  the  construction  trestle  ready.  It  is  expected  that 
the  placing  of  concrete  for  the  power  house  foundation 
will  be  commenced  by  November. 

Work  will  be  carried  on  throughout  the  winter  season 
regardless  of  what  the  temperature  may  be,  in  order  to 
take  advantage  of  the  low-water  period.  The  programme 
of  construction  calls  for  completion  of  the  Isle  Maligne 
station  in  1927.     There  are  at  present  some  450  men 


Map  of  District  Isle  Maligne  Development. 
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Construction  work  Grand  Discharge,  Lake  St.  John,  Que. 

employed  on  the  work,  and  this  number  will  soon  be 
increased  to  over  1,000. 

The  camp  buildings  are  situated  on  a  high  plateau 
immediately  above  the  yard  tracks,  and  are  fitted  with 
all  modern  conveniences.  There  are  also  comfortable 
four-room  houses  for  married  employees. 

J.  B.  Duke,  the  American  tobacco  magnate,  is 
president  of  the  company,  with  Sir  William  Price,  W.  S. 
Lee,  and  F.  H.  Cothran,  as  vice-presidents.  W.  S.  Lee, 
who  is  a  member  of  the  American  Society  of  Civil  Engin- 
eers and  of  The  Engineering  Institute  of  Canada,  is  chief 
engineer  of  the  project.  F.  H.  Cothran,  also  a  member 
of  the  American  Society  of  Civil  Engineers,  is  resident 
manager.  D.  F.  Noyes,  a.m.a.s.c.e.,  is  superintendent 
of  construction.  H.  G.  Cochrane,  a.m.e.i.c,  is  resident 
engineer.  J.  P.  Chapleau,  jr.E.i.c,  is  resident  engineer 
on  railroad  construction. 

Chicoutimi  River 

The  Chicoutimi  river  is  the  most  important  direct 
tributary  of  the  Saguenay  river.  Its  drainage  basin 
follows  a  general  south  to  north  direction  and  includes 
a  number  of  tributaries  of  which  the  largest  are  the 
Cyriac  which  flows  into  lake  Kenogami,  the  Ecorces  and 
the  Pikauka  which  join  the  main  stream  above  the  lake. 
The  courses  of  all  the  important  tributaries  are  parallel 
from  south  to  north  until  a  few  miles  before  they  join 
the  Chicoutimi.  Heading  north  of  the  basin  of  the 
Jacques  Cartier  river,  in  numerous  small  lakes,  it  has  a 
length  of  91  miles  with  a  descent  of  over  1,000  feet. 

Lake  Kenogami  Storage  Reservoir* 

Lake  Kenogami,  which  is  the  lowest  expanse  on  the 
Chicoutimi  river  is  located  at  a  relatively  high  elevation, 
in  the  county  of  Chicoutimi  at  about  12  miles  west  of  the 
town  of  Chicoutimi.  It  has  a  drainage  area  of  1,450 
square  miles  and  its  area  at  present  high  water  is  12 
square  miles  and,  on  the  completion  of  the  dams  and 
dykes  at  present  under  construction,  the  proposed  high- 
water  level  will  increase  the  area  of  the  lake  to  21  square 
miles. 

Present  Storage 
The  present  storage  on  lake  Kenogami  is  provided 
by  timber  dams  al  the  two  outlets  winch  give  a  stoi 
depth  of  9  feel  on  the  lake,  low-water  elevation  being  83 
and  high-water  elevation  92.     Under  the  proposed  devel 


•Data  supplied  by  0.  O.  Lefebvre,  m.e.i.c.  Chiel  Engineer,  Quebe 

Stream-*  I  i  >n. 


opment  a  depth  of  32  feet  of  water  will  be  stored;  low- 
water  elevation  83,  high-water  elevation  115.  While  this 
will  not  permit  of  the  storage  of  all  the  flood  water,  it  was 
considered  that  elevation  115  was  the  maximum  econom- 
ical height  to  which  the  water  should  be  raised. 

Outlets  from  Lake  Kenogami 

There  are  two  outlets  from  lake  Kenogami  discharg- 
ing into  the  Saguenay;  the  Chicoutimi  river,  15  miles  in 
length,  running  through  Chicoutimi,  with  a  total  fall  of 
467  feet,  and  the  Au  Sable  river,  6  miles  in  length  running 
through  Jonquieres  and  Kenogami  with  a  drop  of  440  feet. 
On  the  Chicoutimi  river  the  town  of  Chicoutimi  has 
developed  a  site  utilizing  a  head  of  56  feet,  while  La  Cie 
de  Pulpe  de  Chicoutimi  has  a  development  using  a  head 
of  190  feet.  A  further  60  feet  will  be  used  by  the  power 
development  of  Price  Brothers,  which  is  at  present  under 
construction  and  which  is  described  in  detail  below. 
On  the  Au  Sable  river,  Messrs.  Price  Brothers  have 
developed  a  total  drop  of  380  feet. 

Dependable  Flow  from  Proposed  Storage 

A  dependable  minimum  flow  of  1,800  cubic  feet  per 
second  will  be  assured  by  the  proposed  reservoir.  1,200 
second-feet  of  which  will  go  to  Chicoutimi  river,  and  600 
to  Au  Sable  river,  which  it  is  hoped,  may  be  increased. 

Under  present  conditions,  (9  feet  storage),  the 
maximum  possible  regulation  was  700  (total  for  both 
outlets)  cubic  feet  per  second,  and  the  reservoir  so  oper- 
ated that  for  a  long  period  during  winter  a  flow  of  only 
400  cubic  feet  per  second  frequently  occurred. 

Proposed  Dams 

The  raising  of  lake  Kenogami  will  necessitate  concrete 
dams  to  be  built  at  the  two  outlets;  Chicoutimi  and  Au 
Sable.  The  dam  at  Chicoutimi  will  be  constructed  about 
100  feet  below  the  present  dam,  while  at  the  Au  Sable 
outlet,  the  proposed  dams  will  be  built  about  one  mile 
above  the  present  dam  at  Pibrac,  where  the  river  divides 
into  two  channels. 

Besides  these,  earth  dykes  will  have  to  be  constructed 
at  four  different  locations:  Bay  Moncouche,  Creek  outlet, 
Coulee  Camion  and  Grande  Coulee  Kaskouia.  These 
dykes  are  for  the  purpose  of  keeping  the  water  from  over- 
flowing into  adjacent  watersheds. 

Some  of  the  quantities  involved  in  the  above-men- 
tioned works  are  as  follows; 

Common  excavation 24,000  cu.  V 

Rock  excavation 13,0 " 

c  oncreti       

rth  fill 

Iron  and  steel 510 

About  ten  square  miles  of  land  will  be  Hooded  by 
the  raising  of  lake  Kenogami  reservoirs. 

Twenty  miles  of  road,  which  will  be  partly  flooded 
will  have  to  be  relocated  and  rebuilt. 

Cost 

It  is  estimated  thai  the  whole  cost  of  the  proposed 
storage  reservoir  will  be  in  the  neighbourhood  of  two 
millions  and  a  half. 

The  companies  which  derive  benefits  from  the 
additional  water  have  entered  into  contracts  with  the 
Quebec  Streams  Commission,  by  which  thej  guarantee 
to  pay  to  the  commission  yearly  sums  which  will  be 
sumcienl  to  cover  interest  charges,  sin) 
operating  expenses  on  the  whole  expenditure  involved  in 
connection  with  the  com  traction  oi  the  re  er 
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Dam  Construction  at  Lake  Kenogami 

l    F,  Dyer,  A.M.E.I.C.,  Engineer,  The  \' ova  Scotia 
Construction  Company,  Ltd, 

The  storage  development  work  at  lake  Kenogami 
consists  of  a  number  of  concrete  dams  and  earth  fill 
with  concrete  core  wall  dykes  which  are  being  constructed 
in  order  to  raise  the  high  water  level  of  lake  Kenogami 
from  92  to  115  thus  providing  additional  storage  water 
for  power  for  use  by  Messrs.  Price  Bros.,  and  the  Chicou- 
timi  Pulp  Company.  The  work  is  being  carried  out  for 
the  Quebec  Streams  Commission  under  their  chief  engineer, 
O.  O.  Lefebvre,  m.e.i.c,  who  is  represented  on  the  ground 
by  Mr.  Duperron. 

Lake  Kenogami  lies  to  the  west  of  the  Saguenay  river, 
into  which  its  waters  flow  by  two  outlets,  the  Au  Sable 
river  flowing  through  Jonquiere,  and  the  Chicoutimi  river 
flowing  through  the  town  of  Chicoutimi.  The  main  dams 
are  across  the  above  two  outlets. 

The  Chicoutimi  outlet  dam,  situated  at  Portage  des 
Roches,  fifteen  miles  northwest  from  Chicoutimi  is  the 
largest  unit.  It  consists  of  a  gravity  section  concrete 
dam  1,575  feet  in  length  having  a  maximum  height  of 
about  55  feet  above  foundations.  Eleven  8-foot  by  8-foot 
sluices  and  one  4-foot  by  4-foot  sluice  for  a  25  h.p.  water- 
wheel  are  provided  in  the  river  section.  The  spillway 
consists  of  twenty  openings  each  15  feet  wide  with  sill 
level  at  107  and  provided  with  stoplogs.  There  are  also 
two  log  sluices  each  twelve  feet  wide. 

The  Au  Sable  outlet  is  being  dammed  at  Pibrac  four 
miles  from  Jonquiere  where  there  are  four  dams  under 
construction.  The  dam  at  West  Pibrac  consists  of  160 
feet  of  earth  fill  and  concrete  core  wall  dyke  and  300  feet 
of  gravity  section  concrete  dam  in  which  there  will  be 
three  8- foot  by  8-foot  sluices,  four  spillway  sections  and 
two  log  sluices.  At  East  Pibrac  there  will  be  a  gravity 
section  concrete  dam  570  feet  in  length  having  six  8-foot 
by  8-foot  bottom  sluices,  one  4-foot  by  4-foot  waterwheel 
sluice  and  seven  spillway  sections. 

Between  the  east  and  west  channels  are  being  built 
two  gravity  section  concrete  bulkheads  spanning  two 
hollows.  No.  1  is  440  feet  in  length  and  No.  2  is  490 
feet  long. 

In  addition  to  the  above,  two  concrete  gravity  section 
bulkheads  are  being  constructed  at  Creek  outlet  situated 
about  one  mile  southeast  of  Pibrac,  also  an  earth  fill  with 
concrete  core  wall  dyke  at  Coulee  Gagnon  one  mile  west 
of  Pibrac,  a  similar  dyke  at  Moncouche  bay  one  mile 
south  of  Portage  des  Roches  and  another  dyke  at  Kas- 
kouia  about  ten  miles  west  of  Pibrac.     This  latter  dvke 


is  to  prevent  the  raised  waters  of  lake  Kenogami  from 
flowing  back  to  lake  St.  John. 

The  contract  for  these  works  was  let  to  the  Nova 
Scotia  Construction  Company,  Limited,  of  Sydney, 
Montreal  and  Halifax,  in  the  early  part  of  March  of 
this  year.  A  length  of  G50  feet  north  of  the  river  of  the 
Chicoutimi  outlet  dam  has  been  sublet  to  Messrs.  Gorman 
and   Peckham  and   the   dykes  at   Coul<  non   and 

Kaskouia  have  been  sublet  to  D.  Desantes;  the 
remainder  of  the  work  is  being  done  by  the  Nova  Scotia 
Construction  Company  direct. 

Chicoutimi  Hydro-Electric  Development 

C.  N.  Shanly,  A. M.E.I.C. 

The  hydro-electric  plant  which  Price  Brothers  and 
Company  Limited  are  building  at  Chicoutimi  is  now 
nearing  completion.  The  development  is  situated  on  the 
Chicoutimi  river  about  two  hundred  yards  above  its 
confluence  with  the  Saguenay  and  about  a  quarter  of  a 
mile  down  stream  from  the  tail  race  of  the  Chicoutimi 
Pulp  Company's  plant  which  limited  the  height  to  which 
water  could  be  raised  in  the  forebay.  The  elevation  of 
the  tail  water  was  fixed  by  the  tides  in  the  Saguenay 
which  have  a  maximum  variation  of  twenty  feet  at  this 
point.  The  variable  head  which  resulted  was  one  of  t he- 
interesting  features  of  the  design. 

The  plant  is  being  built  to  take  advantage  of  the 
storage  dams  which  the  Quebec  Streams  Commission  is 
building  at  lake  Kenogami,  from  which  the  Chicoutimi 
river  takes  its  source,  and  which,  it  is  expected,  will 
increase  the  minimum  flow  of  the  latter  to  twelve  hundred 
cubic  feet  per  second.  The  power  will  be  transmitted  to 
Kenogami  —  ten  miles  away  —  where  it  will  be  utilized 
in  Price  Brothers'  pulp  and  paper  mills. 

The  nature  of  the  site,  a  v-shaped  rocky  gorge,  about 
one  hundred  and  ten  feet  high  on  one  side  and  sixty  feet 
high  on  the  other  presented  a  good  many  difficulties  to  a 
satisfactory  and  economical  method  of  unwatering  and 
after  some  consideration  it  was  decided  to  commence 
operations  in  the  fall  of  the  year  and  carry  out  the  work 
during  the  winter  months,  when  the  discharge  of  the 
river  would  be  at  its  minimum,  even  though  this  meant 
that  the  work  would  have  to  be  completed  before  the 
spring  freshets  —  a  period  of  less  than  seven  months. 

The  site  selected  was  that  of  an  old  timber  dam 
which  had  been  in  existence  for  over  seventy  years. 
Accurate  data  on  the  nature  and  elevations  of  ledge  rock 
could  not  be  secured  until  this  dam  had  been  removed. 
This  necessitated  the  erection  of  cofferdams  both  up  and 


Chicoutimi  Power  Development  Dam,  looking  upstream. 


Chicoutimi  Power  Development  Dam,  looking  downstream. 
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Chicoutimi  River,  summer  of  1921.     Site  of  Price  Brothers 
and  Company's  new  development. 

down  stream  as  the  foundations  had  to  be  carried  down 
fifteen  feet  below  extreme  low  tide.  This  considerably 
impeded  the  design  of  the  main  structure  which  in  turn 
left  the  contractor  in  doubt  just  how  to  arrange  his 
plant  for  efficiency  and  economy.  Fortunately  the  ledge 
everywhere  proved  to  be  an  excellent  quality  of  gneiss 
which  afforded  satisfactory  foundations,  presenting  no 
seams  to  be  grouted  or  friable  or  weather  material  to  be 
removed  so  that  all  these  points  were  cleared  up  within 
six  weeks  of  starting  work. 

The  Power  House 

The  development  consists  essentially  of  a  power 
house  and  intake,  the  latter  part  of  the  main  dam,  situated 
in  the  bed  of  the  stream.  The  power  house  is  463/9  feet 
by  53  feet  and  is  equipped  with  one  11,000-h.p.,  I.  P. 
Morris,  vertical  shaft,  single  runner  turbine,  with  I.  P. 
Morris  lever  tvpe  governor,  set  in  a  Moody  draft  tube. 
One  3-phase,  60-cycle,  6,600- volt,  vertical  shaft,  11,000- 
k.va.,  Canadian  Westinghouse  generator  with  one  100- 
k.w.,  250- volt,  d.c,  exciter,  mounted  on  the  same  shaft. 
A  spare  exciter  has  also  been  provided,  one  10-k.w., 
125-volt,  S.  A.  motor-generator  set  coupled  to  a  15-h.p. 
3-phase,  60-cycle,  550-volt  "H.  S."  motor  to  be  used  for 
starting  the  plant,  and  three  3,500-k.va.,  6,600- volt  to 
44,000- volt,  water-cooled,  Crocker- Wheeler  transformers. 


The  intake  is  fitted  with  three  Stoney  roller  gates 
each  9  feet  by  18  feet  supplied  by  the  Dominion  Bridge 
Company.  These  gates  are  operated  electrically  either 
from  the  power  house  or  from  the  gate  house  which  is 
on  top  of  the  main  dam.  The  penstock  and  scroll  case 
are  both  built  of  concrete.  The  main  dam  and  the 
power  house  substructure  were  poured  as  a  monolith. 

To  the  north  of  the  power  house  is  a  gravity  section, 
bulkhead  dam,  100  feet  long,  the  crest  of  which  is  five 
feet  above  head-water  elevation;  beyond  this  is  a  short 
core  wall  running  into  the  clay  bank  overlying  the  ledge 
rock.  To  the  south  of  the  power  house  is  the  spillway 
section  which  consists  of  five  openings  each  13  feet  by 
16  )  2  feet.  Each  opening  is  fitted  with  a  Tain  tor  gate 
supplied  by  the  Dominion  Bridge  Company.  The  gate 
nearest  the  power  house  being  housed  in  for  more  con- 
venient operation  during  the  winter  time.  These  gates 
are  also  operated  electrically.  The  crest  of  the  spillway, 
which  is  a  gravity  section,  is  at  elevation  87.0  and  the 
top  of  the  gates,  are  at  elevation  100.0.  Beyond  the 
spillway  section  is  700  feet  of  wing  wall  averaging  about 
25  feet  high.  This  wall  is  partly  gravity  section  and 
partly  Ambursen  type.  The  elevation  of  the  floor  of  the 
draft  tube  is  7.0;  extreme  low  tide  is  20.0;  extreme  high 
tide  40.0.  The  center  line  of  the  distributor  is  39.0; 
the  sill  of  the  intake  50.0;  and  the  elevation  of  the 
forebay  is  100.0. 

The  contractor  moved  on  to  the  job  on  November  5th, 
1922,  and  the  work  of  clearing  and  un watering  the  site 
was  commenced  immediately.  Concreting  was  begun  on 
January  18th,  1923,  and  was  kept  up  practically  without 
intermission  until  the  middle  of  April  by  which  time 
25,000  yards  had  been  poured.  The  average  temper- 
ature during  all  this  time  was  well  below  zero.  Concrete 
was  successfully  poured  on  more  than  one  occasion  with 
the  thermometer  registering  40  degrees  below  zero. 
Heating  was  an  expensive,  and  in  many  ways  a  trouble- 
some, item  but  the  results  were  just  as  good  as  for  concrete 
made  under  summer  conditions. 


The  plant  was  designed  by  George  F.  Hardy,  M.E.I. C,  consulting 

engineer  of  New  York,  the  contractor  was  William  I.  Bishop  Limited, 
of  Montreal,  and  the  resident  engineer  in  charge  of  roust  nut  ion  was 
C.  N.  Shanly,   a.m.e.i.c,  while  C.  Ben  Bate,  a.m.e.i.<  ,  was  his  chief 

assistant. 
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Chicoutimi  Power  Development,  Power  House  Construction. 


Chicoutimi  Power  Development,  Power  House  Sub-structure. 
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The  Valley  of  the  St.  Maurice  River 


With  11-  extensive  timber  resources  and  it-  abundance 
of  hydro-electric  pow<  r,  the  vall<  y  of  the  St.  Maurice  river 
enjoys  a  world  wide  reputation  for  its  rapid  develop] 
as  an  industrial  centre.  Rising  in  a  series  of  lakes  near 
the  height  of  land  between  the  watersheds  of  the  St. 
Lawrence  river  and  Hudson  bay,  the  St.  Maurice  river 
flows  through  the  Laurentian  mountains  to  its  mouth  at 
the  city  of  Three  Rivers,  midway  between  the  citie-  of 
Quebec  and  Montreal,  and  in  its  course  of  350  miles  it 
make-  a  total  descent  of  over  1,300  feet. 


the  head  water-  to  the  mouth  1,125  feet  occur  mainly 
in  a  -erics  of  concentrated  rapids  and  falls  which  lie 
below  the  mouth  of  the  Manouar  river,  a  tributa- 
the  St.  Maurice,  in  a  stretch  of  188  mile-  in  length,  the 
average  slope  of  intervening  stretches  of  water  being  only 
about  one  foot  per  mile. 

Three  Rivers 

At  the  mouth  of  the  river  is  the  city  of  Three  Riv< 
a  rapidly  growing  manufacturing  centre  with  a  population 


Aeroplane  photograph  of  Shawinigan  Falls,  Que. 


In  general,  the  drainage  basin,  which  is  17,000  square 
miles  in  area,  is  well  forested,  with  a  predominance  of 
spruce,  jack-pine,  poplar  and  birch,  mostly  suitable  only 
for  pulp  wood.  The  geological  formation  is  typically 
Laurentian,  its  ruggedness  and  its  many  lakes  making  it 
most  picturesque.  The  country  rock  is  Archaen  gneiss 
with  areas  of  limestone  and  granite,  except  in  the  lower 
reaches  where  outcrops  of  sandstone,  shale,  and  crystalline 
limestones  are  principally  found. 

From  a  power  standpoint  the  St.  Maurice  river  is 
one  of  the  most  important  tributaries  of  the  St. 
Lawrence  river.  Of  the  total  descent  of  1,300  feet  from 


of  approximatelv  22,000.  In  this  vicinity  are  located 
the  plants  of  the  St.  Lawrence  Paper  Mills.  Limited,  the 
St.  Maurice  Paper  Company  Limited  and  the  Way 
mack  Pulp  and  Paper  Company  Limited.  The  St.  Law- 
rence Paper  Mills  Limited  are  equipped  to  produce  140 
tons  of  groundwood  and  160  tons  of  newsprint .  The  power 
for  the  operation  of  which  i-  purchased  in  bulk.  The 
St.  Maurice  Paper  Company.  Limited  operates  a  pulp 
and  paper  mill  at  Cap  Madeleine.  Que;  lumber  and  pulp 
mills  at  Charlemagne,  St.  Gabriel  de  Brandon.  Montcalm 
and  Three  Rivers,  and  is  equipped  for  a  daily  production 
of  200  tons  of  groundwood.  60  tons  of  sulphite.  05  tons  o! 
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Aeroplane  photograph  of  Power  Plants  at  Shawinigan  Falls,  Que. 


sulphate  and  115  tons  of  newsprint.  The  mill  of  the 
Wayagamack  Pulp  and  Paper  Company,  Limited  produ- 
ces kraft,  its  capacity  being,  sulphate  kraft  pulp  260  tons, 
glazed  and  unglazed  "kraft  wrapping  paper  125  tons. 

LaGabelle  Power  Development 

Some  fourteen  miles  above  Three  Rivers  is  LaGabelle 
the  site  of  the  new  development  of  the  St. Maurice  Power 
Company,  a  subsidiary  of  the  Shawinigan  Water  and 
Power  Company  where  the  first  sod  was  turned  during  the 
first  week  of  November  1922  and  where  to-day  construction 
work  has  progressed  to  the  stage  shown  in  the  accompanying 
photograph.  The  plans  for  the  development  of  this  site 
provide  for  a  head  of  65  feet,  which  utilizes  the  drop 
at  Gres  falls  as  well  as  that  at  LaGabelle  rapids,  and  the 
installation  of  four  33,000-h.p.,  units,  giving  a  maximum 
output  of  132,000  h.p.,  which  will  be  fed  into  the 
Shawinigan  Company's  transmission  system. 

Shawinigan  Falls 

About  six  miles  above  LaGabelle  is  the  town  of 
Shawinigan  Falls  with  a  population  of  about  11,000, 
where  the  initial  installation  of  two  5,000  h.p.,  turbines 


was  completed  by  the  Shawinigan  Water  and  Power 
Company  in  1902.  To-day  this  company  has  two  power- 
houses at  Shawinigan  Falls  with  a  combined  capacitv  of 
195,000  h.p.,  the  latest  addition  being  a  43,000  h.p..  unit 
installed  during  the  present  year.  Provision  is  also  made 
for  two  additional  43,000-h.p.,  units.  From  Shawinigan 
Falls  the  company  operates  six  high  voliage  transmission 
lines,  eighty-five  miles  in  length  to  Montreal;  two  lines 
ninety  miles  long  to  Quebec; and  two  crossing  the  St.  Law- 
rence river  at  Three  Rivers,  serving  the  asbestos  district 
and  extending  to  Sherbrooke.  The  town  is  essentially 
an  industrial  centre  and  chief  among  the  industries 
which  have  located  at  this  source  of  cheap  power  are  the 
Belgo-Canadian  Paper  Company  Limited,  the  Canadian 
Carbide  Company,  the  Shawinigan  Cotton  Company,  the 
Northern  Aluminum  Company,  the  Shawinigan  Electro 
Metals  Company,  the  Canadian  Electro  Product^  Com- 
pany, the  Canadian  Aloxite  Company,  and  the  Canadian 
Ferro  Alloys  Company. 

The  plant  of  the  Belgo  Canadian  Paper  Company 
Limited  is  located  at  Shawinigan  Falls,  and  is  equipped 
to  produce  245  tons  of  groundwood  pulp.  90  tons  of 
sulphite  pulp  and  285  tons  of  newsprint  per  day.      The 


LaGabelle  Power  Development.     ProgreM  of  Construction. 
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Shawinigan  Water  and  Power  Company's  Power  Plant  at  Shawinigan  Falls,  Que. 


company  develops  its  own  power,  the  water  for  which  is 
purchased  from  the  Shawinigan  Company,  delivered  at 
the  power  works  of  the  paper  company.  This  water  is 
used  to  drive  twenty  hydraulic  turbines  ranging  in 
capacity  from  125  h.p.,  to  1,100  h.p.,  with  an  aggregate 
capacity  of  17,910  h.p.,  three  of  which  are  direct  connected 
to  electric  generators  and  the  others  to  mechanical  equip- 
ment. These  turbines  operate  under  an  average  head 
of  140  feet.  Water  is  sold  in  this  manner  to  the  Northern 
Aluminum  Company  and  in  all  50,000  h.p.,  is  sold  in  the 
form  of  hydraulic  power  by  the  Shawinigan  Company  to 
local  industries. 

Grand  Mere 

The  town  of  Grand  Mere  is  located  about  31  miles 
above  the  mouth  of  the  river,  and  has  a  population  of 
slightly  over  7,600.  Its  chief  interest  centres  around  the 
pulp  and  paper  mill  of  the  Laurentide  Company  Ltd., 
and  the  power  plant  of  the  Laurentide  Power  Company, 
Ltd.,  a  subsidiary  company  of  the  paper  company.  The 
Laurentide  Company's  plant  has  a  daily  output  capacity 
of  350  tons  of  groundwood,  150  tons  of  sulphite,  375  tons 
of  newsprint,  and  50  tons  of  pulpboards,  and  utilizes 
about  40,000  h.p.,  for  the  operation  of  its  mills.     The 


balance  of  the  power  generated  is  purchased  under 
contract  by  the  Shawinigan  Water  and  Power  Company 
and  is  transmitted  to  Shawinigan  Falls  and  thence  over 
the  transmission  lines  of  the  latter  company  to  outside 
centres.  The  average  operating  head  of  the  power  plant 
is  76  feet,  and  the  power-house,  which  adjoins  a  concrete 
dam,  1,800  feet  in  length  with  a  maximum  depth  of 
60  feet,  contains  eight  units,  six  20,000  h.p.,  and  two 
22,000  h.p. 

La  Tuque 

Seventy-three  miles  above  Grand  Mere  is  La  Tuque, 
where  the  Brown  Corporation  has  utilized  a  natural  fall 
in  the  river  to  develop  3,200  h.p.,  for  the  operation  of 
their  sulphate  kraft  mill  which  has  a  daily  output  capacity 
of  200  tons.  The  present  installation  consists  of  one 
1,500-h.p.,  and  one  1,700-h.p.,  turbine  each  connected  to 
electric  generators.  This  represents  only  a  very  small 
part  of  power  possibilities  of  the  site,  as  the  profile  of 
the  river  shows  a  possible  head  there  of  90  feet  and 
estimates  give  the  ordinary  minimum  power  available  as 
72,650  h.p.,  the  estimated  maximum  development  108,000 
h.p.,  and  the  dependable  24-hour  power  with  storage 
84,830  h.p. 


Aeroplane  view  of  Grand  Merc,  Que. 
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Cross-section  of  ths  Great  Gouin  Dam. 

The  Gouin  Dam 

While  the  St.  Maurice  river,  in  its  natural  state,  due 
to  the  many  lakes  in  the  watershed  provided  exceptional 
power  possibilities,  its  value  in  this  respect  was  greatly 


increased  as  a  result  of  the  storage  dams  constructed  by 
the  Quebec  Streams  Commission  of  the  Quebec  govern- 
ment. The  most  notable  of  these  is  the  great  Gouin  dam 
constructed  by  the  commission  in  the  years  1915  to  1917, 
at  the  headwaters  of  the  St.  Maurice  river,  216  miles 
above  Shawinigan  Falls,  which  creates  the  second  largest 
storage  basin  in  the  world.  The  dam  is  built  of  solid 
concrete  on  a  foundation  of  Laurentian  gneiss  and  has  a 
total  length  of  1,646  feet  and  a  maximum  depth  of  90 
feet,  with  a  spillway  section  of  840  feet.  The  area  of 
water  surface  controlled  by  the  dam  is  209  square  miles 
when  the  reservoir  is  empty  and  304  square  miles  when 
full,  with  a  range  in  depth  of  47  feet.  The  capacity  is 
159.52  billion  cubic  feet  or  3,662,080  acre-feet.  It  has  a 
tributary  drainage-basin  of  3,650  square  miles  and  is 
designed  for  the  complete  regulation  of  the_run-off  from 
this  area.  A  small  power  plant  with  two  5a0-h.p.,  units 
was  installed  two  and  one  half  miles  below  the  dam  for 
construction  purposes  and  is  now  used  by  the  commission 
to  supply  power,  heat  and  light  to  operate  the  dam. 

A  full  realization  of  the  industrial  importance  and 
potential  possibilities  of  the  St.  Maurice  river  can  only 
be  secured  by  a  study  of  the  industries  described  above 
which  derive  power  and  raw  materials  from  its  valley. 
When  it  is  further  considered  that  the  hydro-electric 
power,  not  used  at  the  immediate  sites  of  the  develop- 
ments, and  representing  some  260,000  h.p.,  is  transmitted 
by  the  Shawinigan  Water  and  Power  Company  through 
its  subsidiary  and  allied  companies  to  over  115  munic- 
ipalities including  Montreal,  Quebec,  Three  Rivers,  Sorel 
and  Sherbrooke,  some  idea  will  be  gained  of  the  im- 
portance of  this  river  to  the  industrial  life  of  the  province 
of  Quebec. 


Shawinigan  Water  and  Power  Company's  High-Tension  Transmission  Lines  crossing  the  St.  Lawrence  River  at  Three  Rivers. 
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The  Pulp  and  Paper  Industry 

Statist  us  showing  its  Rapid  Growth  and   Importance   to  the  Engineering   Profession. 


The  last  two  decades  have  witnessed  a  remarkable 
growth  in  the  pulp  and  paper  industry  in  Canada,  until 
to-day  it  occupies  a  foremosl  position  among  the  industries 
of  this  country.  This  growth  may  be  attributed  to  the 
fad  thai  Canada  has  extensive  areas  of  readily  accessible 
pulpwood  timber  located  in  districts  endowed  with  an 
abundance  of  waterpower  which  is  capable  of  development 
at  a  low  cost.  The  combination  of  these  two  essentials 
forms  the  basis  upon  which  this  industry  has  been 
developed . 

Forty  years  ago  there  were  only  5  mills  in  operation 
in  Canada,  to-day  there  are  104  consuming  nearly  three 

million  cords  of  pulpwood  per  annum  and  using  hydro- 
electric power  to  the  extent  of  637,080  h.p. 

Statistics  for  the  year  1922 

From  the  most  recent  census  of  the  Dominion  Bureau 
of  Statistics,  Ottawa,  much  interesting  information  relative 


Export  Trade 

From  the  point  of  view  of  the  Dominion'-  export 
trade  the  pulp  and  paper  industry  holds  a  position  that 
is  second  only  to  that  of  agriculture.  The  nguri 
give  a  comparison  of  the  exports  of  the  products  i  animal 
and  vegetable)  of  Canada's  farms  with  pulp  and  paper 
exports,  for  the  years  indicated. 

Farm  Pulp  and 

Year  Produce  Pa 

'Millions  of  dollars 
1914  . .,  . ..         245.9  19.1 

1923  . ..  12.. 

The  export  trade  of  S120  in  1890  for  this  industry 
is  often  contrasted  with  the  present  corresponding  figure 
of  over  $110,000,000  to  demonstrate  the  remarkable 
expansion  during  this  period. 

The  rapid  progress  of  the  pulp  and  paper  industry  as 
a  contributor  to  Canada's  trade  is  shown  in  the  following 
table  of  the  exports  of  pulp  and  paper  for  the  past  twelve 
years: — 
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Map  showing  location  cf  Pulp  and  Paper  Mills  using  Hydro-Electric  Power  in  Canada. 


to  this  industry  is  available.  Recent  figures  (1922  census) 
show  that  there  are  104  mills  in  operation  in  Canada, 
which  total  is  made  up  of  43  pulp  mills,  33  paper  mills 
and  28  pulp  and  paper  mills.  The  accompanying  map 
shows  the  general  location  of  these  mills.  The  total 
capital  invested  in  these  is  given  as  $381,006,324  while 
the  wages  and  salaries  of  the  25,830  employees  (exclusive 
of  woods  operatives)  is  $32,918,955.  The  total  net  value 
of  production  is  $155,785,388  which  is  based  on  the 
production  of  1,241,185  tons  of  groundwood,  678,878  tons 
of  sulphite  pulp,  217,862  tons  of  sulphate  pulp.  12,326 
tons  of  other  pulp,  1,081,364  tons  of  newsprint,  64,808 
tons  of  book  and  writing  paper,  81,793  tons  of  wrapping 
paper,  113,200  tons  of  pulpboards,  and  25,650  tons  of 
other  paper. 

The  total  cut  of  pulpwood  is  reported  as  3,923,940 
cords  valued  at  $50,735,361  of  which  the  Canadian  mills 
consumed    2,912,608    cords    and    1,011,332    cords    were 

Med  in  the  raw  state  to  the  United  Stales.  Of  the 
exports  of  pulpwood  over  50  per  cent  was  supplied  by 
the  province  or  Quebec.  No  pulpwood  is  imported  into 
Canada. 


Paper         Wood- 
Year  Prod.  pulp  Total 

Millii  ns  of  dollars 

1912   3.9      5.1       9.0 

1913 6.3      5.5      11.8 

1914   12.7 

1915 15.5      9.3 

1916         20.0      10.4 

1917  26.1 

1918 37.7     25.6 

1919  17.9     34.7 

1920  63.2     41.4 

1921  92.1     71  6     163.7 
1922 

1928  13.0  122.6 

The  great  fluctuations  in  price  in  the  years  1920-22 
affected  to  some  extent  the  generally  steady  increase  in 
production.  Since  that  period,  however,  it  will  lx>  noted 
that  the  increase  has  been  resumed. 

Importance  of  Cheap  Power* 

The  question  of  motive  power  in  connection  with 
the  production  of  pulp  and  paper  is  a  most  vital  one  and. 

Data  supplied  by  Dominion  Water  Power  Branch,   Dept.  of  the 

Interior. 
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Pulpwood  production  in  Canada  during  the  last  ten  years. 

in  fact,  is  almost  as  important  as  that  of  raw  material. 
In  any  industry  the  relative  necessity  of  obtaining  cheap 
and  adequate  power  may  be  gauged  by  the  amount 
required  per  dollar  of  product  and  with  the  possible 
exception  of  certain  electro-chemical  and  metallurgical 
processes,  the  requirements  for  pulp  and  paper  are  among 
the  highest.  The  importance  of  cheap  power  may  be 
judged  from  the  fact  that  it  takes  practically  100  h.p.  to 
make  a  ton  of  paper  per  day.  It  is,  therefore,  little 
surprising  that  motive  power  used  in  this  industry  is 
practically  restricted  to  hydraulic  energy  and  Canada's 
supremacy  in  the  pulp  and  paper  field  rests  on  adequate 
and  abundant  water  powers  well  distributed  among 
extensive  forest  resources. 

Average  figures  in  connection  with  a  large  Canadian 
mill  show  thai  mechanical  pulp  requires  73  h.p.,  per  ton 
of  daily  output  of  which  67  h.p.  is  for  grinding  alone; 
sulphite  pulp  requires  8.7  h.p..  per  ton  of  daily  output, 
and  in  other  large  mills  -is  high  as  from  20  to  30  h.p., 
while  the  production  of  newsprint  from  pulp  consumes 
12  h.p.,  for  the  same  unit  output.  The  continuous 
operation  of  mills  in  this  industry,  usually  '1\  hours  per 
day,  permits  a  very  advantageous  use  of  the  necessary 
power  ;mcl  with  direct  water  power  or  hydro-electric 
energy  further  allows  a  cheap  unit  cosl  for  the  amount 
consumed.  For  instance,  one  of  our  Canadian  sulphite 
mills  with  an  installation  of  1,500  h.p.,  purchases  hydro- 


electric power  on  the  basis  of  one  dollar  per  h.p.,  per 
month  plus  a  consumption  charge  on  a  sliding  scale,  and 
it  was  found  that  the  minimum  rate  of  0.1  cent  per  kw.hr., 
could  be  taken  advantage  of  for  about  75  per  cent  of  the 
total  consumption,  thus  reducing  their  unit  power  cost 
very  materially. 

A  report  entitled  "Water-Power  in  the  Pulp  and  Paper 
Industry  in  Canada",  issued  by  the  Dominion  Water 
Power  Branch  in  1922  states  that  the  water-power  instal- 
lation for  the  operation  of  pulp  and  paper  mills  in  Canada 
aggregates  476,503  h.p.,  while  the  additional  hydro-electric 
energy  purchased  for  this  industry  is  160,577  h.p.,  giving 
a  total  of  637,080  h.p.  This  covers  the  energy  derived 
directly  or  indirectly  from  water  power  but  does  not 
include  mills  where  steam  only  is  used  as  motive  power. 
The  use  of  steam  as  a  source  of  power  in  this  industry  is 
very  limited  and  in  most  cases  is  prompted  by  special 
conditions  such  as  operation  in  close  connection  with  the 
manufacture  of  lumber  when  refuse  from  the  latter  can 
be  used  as  fuel  under  the  boilers. 
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The  Development  of  Papermaking 

W.  G.  MacNaughton,  A.M.E.I.C. 
Secretary-Treasurer,  Technical  Association  of  the  Pulp  and  Paper  Industry,  New  York. 

Paper  to  be  read  before  the  Saguenay  Branch,  The  Engineering  Institute  of  Canada. 


Until  it  was  discovered  that  wood  was  a  raw  material 
for  papermaking  it  is  an  historical  fact  that  there  always 
had  been  a  shortage  of  paper.  Its  production  was 
dependent  on  the  relatively  small  quantity  of  linen  and 
cotton  rags,  that  could  be  collected,  supplemented  with 
pulp  made  from  cereal  straw,  and  waste  paper.  About 
fifty  years  ago  it  was  discovered  that  if  poplar  and  bass- 
wood  were  cooked  with  caustic  soda  a  pulp  resembling 
straw  pulp  could  be  produced  and  of  which  a  larger 
proportion  could  be  used.  Shortly  afterwards  it  was 
found  that  these  white  soft  fibred  woods  could  be  ground 
to  a  pulp  on  a  grindstone  with  water  and  the  product 
mixed  with  rag  pulp  and  that  the  product  mixed  with 
rag  pulp  made  a  satisfactory  printing  paper. 

The  impetus  given  to  the  use  of  wood  for  pulp  and 
paper  making,  through  this  discovery  soon  made  it 
necessary  to  look  for  more  abundant  species  that  could 
be  similarly  treated  and  in  spruce  was  found  the  ideal 
paper  wood  of  the  world.  Occurring  in  large  stands 
practically  unmixed  with  less  desirable  species,  its  light 
colour,  even  texture,  comparative  freedom  from  resins, 
its  fibre  longer  than  that  of  poplar  or  basswood  and  its 
habitat  generally  in  regions  well  supplied  with  the  water 
power  necessary,  —  at  the  same  time  possible  of  low 
cost  of  development  —  all  these  factors  have  combined 
to  establish  the  manufacture  of  newsprint  paper  in 
particular  in  its  present  localities. 

The  discovery  that  from  a  wood  of  such  abundance 
and  so  readily  accessible,  a  cheap  printing  paper,  as  well 
as  the  higher  grades,  could  be  made,  is  responsible  also 
for  the  corresponding  expansion  in  the  invention  and 
manufacture  of  modern  printing  machinery  and  the  final 
product  in  the  form  of  the  countless  newspapers,  maga- 
zines and  books. 

In  olden  times  papermaking  was  an  art  dependent 
on  the  skill,  the  training  and  experience  of  the  paper 
maker.  To  a  certain  limited  extent  it  remains  so  to-day 
but  to  a  very  large  degree  it  has  developed  from  an  art 
to  a  manufacturing  process  in  which  practically  all  that 
is  needed  is  the  adjustment  of  the  machines  with  operators 
to  attend  them,  very  largely  assisted  by  automatic  control 
apparatus. 

Newsprint  paper  used  for  printing  metropolitan  news- 
papers best  illustrates  the  present  status  of  paper  manu- 
facture. Before  the  discovery  of  the  use  of  wood  this 
paper  was  made,  as  before  stated,  from  a  mixture  of 
bleached  straw  pulp  or  waste  paper  mixed  with  a  propor- 
tion of  pulp  from  rags.  The  nature  of  the  materials  made 
careful  preliminary  mechanical  treatment  necessary  before 
attempting  to  make  it  into  paper.  A  beater  or  hollander, 
still  seen  in  mills  which  use  rags,  was  the  most  important 
piece  of  apparatus  and  its  operator  the  most  highly  skilled 
artisan.  So  much  was  this  so  that  the  statement  "the 
paper  is  made  in  the  beater"  is  still  by  many  considered 
axiomatic. 

Two  or  three  tons  of  paper  per  day  represented  large 
production  on  the  paper  machines  which  were  40  to  50 
inches  in  width  and  operated  at  less  than  100  feet  per 
minute.  To-day  the  machines  making  paper  used  for  the 
same  purpose  are  five  times  the  width  and  operate  at 


more  than  ten  times  the  speed,  making  nearly  100  tons 
of  paper  per  day. 

The  largest  paper  machine  operating  at  the  present 
time  is  234  inches  in  width,  making  a  sheet  of  paper  219 
or  220  inches  wide,  at  a  speed  of  over  800  feet  per  minute. 
The  fastest  machine  is  somewhat  narrower,  164  incl/ 
width,  trimming  146  inches,  and  operating  at  over  1,000 
feet  per  minute.  In  the  case  of  both  over  80  tons  are 
made  every  twenty-four  hours.  At  the  present  time  a 
machine  is  being  built  that  will  combine  the  width  and 
speed  of  the  two  and  will  make  100  tons  per  day. 

In  considering  the  steps  that  have  been  taken  to 
attain  these  results  we  find  that  many  men  with  mechan- 
ical genius  have  contributed  to  the  present  development. 
The  development  since  wood  pulp  became  generally 
used  may  be  divided  into  three  subjects:  first,  preparation 
of  the  stock  or  mixture  of  pulp  for  papermaking;  second, 
the  progressive  development  of  the  machine;  third,  the 
development  of  the  prime  mover  and  machine  drive. 

Preparation  and  Treatment  of  the  Stock 

When  the  speed  of  the  paper  machine  did  not  exceed 
500  feet  per  minute,  which  was  the  condition  generally 
until  fifteen  years  ago  and  to  a  considerable  extent  in 
more  recent  time,  the  pulp  making  methods  were  exceed- 
ingly crude.  There  was  little  or  nothing  definitely  known 
of  the  factors  that  affect  either  quality  or  production. 
Conditions  varied  greatly  as  to  the  care  of  the  stone  used 
as  a  grinder,  neither  its  peripheral  speed  nor  the  grinding 
pressure  were  controlled,  and  there  was  little  attention 
paid  to  the  surface  treatment  of  the  stone  except  that 
it  should  continue  to  reduce  wood  to  a  pulp.  The  pulp 
was  passed  through  screens  and  the  coarser  material, 
which  represented  a  considerable  percentage,  was  wasted. 

Under  present  conditions  it  is  recognized  that  one 
of  the  chief  controlling  factors  in  the  continuous  operation 
of  the  paper  machine  at  its  maximum  speed  and  the 
maintenance  of  satisfactory  quality  in  the  product  is  the 
care  of  the  pulp  produced  on  the  grinders,  together  with 
having  it  in  a  uniform  liquid  suspension.  To  achieve 
satisfactory  results  the  stones  are  carefully  chosen  as  to 
uniformity  of  grit,  the  grinding  pressure  is  controlled  at 
the  desired  point  and  uniform  peripheral  speed  of  the 
stone  is  secured  either  by  supplying  the  power  through 
a  synchronous  motor  or,  if  from  water  wheels,  by  speed 
governors. 

One  of  the  important  factors  in  the  operation  of  the 
paper  machine,  as  stated,  is  a  uniform  density  of  the  pulp 
suspension.  For  this  purpose  automatic  apparatus  of 
several  different  types  have  been  invented  and  extensively 
used  for  controlling  this  condition.  The  quality  is  watched 
carefully,  largely  with  the  assistance  of  an  instrument 
which  measures  the  freeness  or  the  degree  of  water  reten- 
tion.    This  is  largely  a  test  lor  uniform  fineness. 

Although  in  former  times  the  hollander.  designed  for 
the  mechanical  preparation  of  rags,  was  used  on  mechan- 
ical pulp,  it  has  been  found  that  it  was  a  mistaken  idea. 
Under  modern  practice  the  screened  mechanical  pulp  is 
simply  mixed  with  the  proper  proportion  of  sulphite,  the 
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longer  fibred  chemical  wood  pulp,  and,  with  its  consis- 
tency controlled,  the  mixture  passes  directly  to  the  paper 
machine  without  further  treatment. 

The  old  practice  was  long  retained  and  still  is  seen 
in  the  less  up-to-date  plants,  of  adding  clay  or  other 
loading  material  to  make  up  for  the  deficiencies  of  the 
pulp,  and  also  size  which  was  supposed  to  improve  the 
printing  quality.  Under  present  practice  sometimes  a 
slight  trace  of  blue  dyestuff  is  used  to  counteract  the 
yellowish  shade  of  the  wood  pulp  and  make  the  paper 
appear  whiter.  Sometimes  also  a  quantity  of  sulphate  of 
alumina  is  added  to  promote  coagulation  of  the  more 
finely  ground  material  and  prevent  its  loss  in  the  effluent. 
In  several  instances,  however,  newsprint  has  been  made 
of  nothing  but  mechanical  pulp  that  had  been  carefully 
made.  The  use  of  hollanders,  Jordan  refiners  and  screens 
in  making  newsprint  is  an  instance  of  the  persistence  of 
established  custom.  This  is  well  demonstrated  by  the 
success  of  plants  which  do  not  employ  them. 

The  Paper  Machine 

Equally  as  great  changes  are  to  be  seen  in  the  paper 
machine  itself.  At  500  feet  per  minute  or  less  the  wire 
was  about  30  feet  long,  operating  on  the  level,  with  slices 
about  6  inches  high,  set  forward  of  the  breast  roll,  and 
the  machine  was  equipped  with  about  eighteen  drying 
cylinders,  36  inches  in  diameter,  by  which  to  dry  the 
paper.  The  wire  was  already  provided  with  suction 
boxes  to  remove  more  of  the  water  than  would  drain 
from  the  sheet  by  gravity  alone.  One  of  the  first  steps 
towards  an  increase  in  speed  was  to  increase  the  length 
of  the  wire,  thereby  to  permit  of  a  longer  distance  for 
draining  or  an  equal  time,  considering  the  increase  in 
speed,  until  it  is  now  about  100  feet  in  length. 

Instead  of  two  presses,  to  remove  as  much  water  as 
possible  by  pressure,  leaving  less  to  be  evaporated  on  the 
driers,  one  or  two  additional  presses  were  added  and  also 
the  bottom  couch  roll  was  converted  into  a  revolving 
suction  couch,  thereby  assisting  in  the  removal  of  water 
without  increasing  the  frictional  resistance  of  the  wire. 
The  top  couch  was  in  consequence  made  unnecessary. 

At  the  same  time  the  number  and  size  of  the  drying 
cylinders  were  increased  until  on  modern  machines  there 
are  forty  driers  each  72  inches  in  diameter. 

To  compensate  for  the  greater  size  and  weight  of 
the  moving  parts  made  necessary  by  their  vastly  increased 
length,  such  as  the  table  rolls,  press  rolls  and  drying 
cylinders,  ball  bearings  are  customary  and  in  consequence 
the  power  required  for  machine  operation,  in  proportion 
to  the  quantity  of  product,  has  not  increased. 

When  the  speed  exceeded  550  feet  per  minute  it  was 
found  difficult  to  secure  an  even  formation  of  the  sheet, 
due,  it  was  supposed,  to  the  wire  travelling  faster  than 
the  liquid  suspension  of  pulp  flowing  on  it.  It  was  found 
possible  to  correct  this  condition  by  elevating  the  breast 
roll  above  the  level  of  the  couch  roll  at  a  height  to  some 
extent  proportional  to  the  speed  of  travel.  While  this 
patented  system  of  operation  without  doubt  had  a  very 
definite  influence  in  making  possible  the  present  speed  of 
operation,  it  has  been  found  that  on  a  level  wire  a  good 
formation  can  be  secured  by  delivery  of  the  pulp  suspen- 
sion to  the  travelling  wire  at  a  discharge  velocity  equal 
to  the  speed.  This  is  done  by  maintaining  the  head 
in  the  flow  boxes  at  the  proper  level  by  means  of 
slices  sometimes  48  inches  high,  and  placing  the  slice 
directly  over  the  breast  roll  to  remove  the  weight  from 
the  wire. 


When  speeds  reached  700  feet  per  minute  it  was 
difficult  to  secure  operators  whose  reaction  time  enabled 
them  to  pass  the  paper  between  the  sections  as  is  necessary 
when  starting  the  machine  or  after  a  break.  To  obviate 
this  difficulty  two  different  systems  are  used  either  alone 
or  in  combination.  One  is  an  ingenious  application  of 
air  under  pressure  at  the  delivery  point  of  each  section 
so  that  by  operating  a  valve  the  paper  is  blown  from  one 
section  to  the  next  until  finally  it  is  delivered  to  the  reel 
where  it  is  wound  up.  The  other,  which  is  applied  to 
the  drying  cylinders  only,  consists  of  a  system  of  light 
ropes  in  contact,  which  carry  the  paper  through  the  drier 
stack  when  once  it  is  delivered  to  it  at  the  beginning. 
These  systems  were  inventions  that  have  contributed 
greatly  to  the  successful  operation  of  paper  machines  at 
their  present  speeds. 

Another  important  factor  mechanically  is  the  suction 
couch  roll  mentioned,  which  not  only  acts  to  draw  water 
from  the  sheet  but  obviated  much  trouble  caused  by  the 
top  couch  roll  which  was  done  away  with;  also  the  auto- 
matic drum  reel  without  which  it  would  be  almost  a 
practical  impossibility  to  wind  the  paper  made  at  its 
present  speed. 

The  Prime  Mover  and  Machine  Drive 

In  the  progressive  increase  of  the  operating  speed 
there  have  been  many  changes  both  in  the  form  of  prime 
mover  chosen  and  also  in  the  arrangement  of  the  machine 
drive. 

It  must  be  remembered  that  a  paper  machine  is 
composed  of  a  number  of  sections.  In  a  modern  machine 
there  is  the  wire  with  the  breast  roll,  table  rolls  and 
couch,  the  first,  second,  third  and  fourth  presses,  each 
separately  driven,  the  stack  of  drying  cylinders  sometimes 
driven  in  two  sections,  and  the  calender  stack,  making  a 
maximum  of  eight  sections.  Each  section,  from  the 
calenders  to  the  wire,  is  travelling  at  a  slightly  greater 
speed  than  the  one  preceding  it.  This  is  done  in  order 
to  keep  the  paper  under  slight  tension  as  it  is  being  made, 
to  prevent  the  development  of  wrinkles. 

The  result  is  that  while  the  sections  are  operating 
at  different  speeds  they  must  be  uniform  in  their  relation 
to  each  other  and  to  be  so  devised  that  not  only  may  the 
speed  of  the  entire  machine  be  increased  or  decreased 
without  disturbing  their  relation,  but  that  the  speeds  of 
the  individual  sections  may  be  independently  capable  of 
adjustment. 

A  direct  drive  from  the  water  wheel  was  doubtless 
first  used  and  a  straight  line  drive  on  the  paper  machine. 
The  sections  were  belted  together  by  straight  faced 
pulleys  and  any  adjustment  in  relative  speed  obtained  by 
lagging  the  pulleys.  We  will  first  consider  the  development 
of  the  prime  mover  and  afterwards  return  to  the  drive. 

From  the  shaft  connection  with  the  water  wheel  the 
first  change  was  doubtless  to  a  constant  speed  engine 
of  the  noncondensing  type,  the  exhaust  steam  being 
distributed  to  the  drying  cylinders  to  dry  the  paper. 
Where  other  grades  than  newsprint  were  made  in  a 
number  of  weights,  equipment  capable  of  a  wide  range 
in  machine  speeds  was  necessary.  Such  a  range  was 
achieved  by  the  use  of  special  speed  changing  apparatus 
such  as  two  cone  pulleys  or  two  expansible  pulleys  belted 
together.  In  other  cases  and  more  recently  a  variable 
speed  engine  or  a  direct  current  variable  speed  electric 
motor  was  used  to  drive  the  whole  of  the  paper  machine 
as  a  unit  with  a  mechanical  arrangement  to  secure  the 
necessary  adjustment    in   the  speed   of   the  section-. 
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The  bleeder  turbine,  on  account  of  its  higher  efficiency 
as  a  power  producer,  was  the  next  step  in  advance  for 
driving  the  paper  machine.  It  was  usually  connected 
with  the  shafting  by  means  of  a  rope  drive  and  is  still 
highly  regarded  by  engineers  although  it  is  being  displaced 
in  most  of  the  newer  installations  by  the  sectional  electric- 
motor  drive.  To  a  certain  extent  this  is  rather  a  displace- 
ment of  the  rope  or  belt  drive  and  the  individual  section 
speed  adjustment  by  individual  motors  for  each  section. 

The  turbine,  with  individual  motors  for  driving  the 
sections,  is  usually  of  the  bleeder  type  operated  as 
indicated,  driving  an  electric  generator  which  supplies 
current  for  the  sectional  motors  and  frequently  for  motors 
driving  other  machinery. 

In  the  development  of  the  machine  drive,  while  it  is 
true  that  without  it  a  speed  of  1,000  feet  per  minute  was 
attained,  the  sectional  motor  drive  represents  the  most 
advanced  step  in  the  application  of  power  to  the  paper 
machine  and  all  machines  designed  to  operate  at  this  or 
greater  speeds  are  now  so  equipped.  Prior  to  its  use 
the  usual  system  was  the  Marshall  train  consisting  of  a 
main  shaft  connected  by  cone  pulleys  through  friction 
clutches,  pinion  and  core  gear,  delivering  the  power  to 
the  individual  sections  of  the  paper  machine.  The 
adjustment  in  speed  of  the  sections  is  obtained  by 
shifting  the  belts  on  the  cone  pulleys. 

"While  the  machine  is  operating  so  that  the  speed 
of  the  paper  is  much  above  750  feet  per  minute  a  slight 
variation  in  the  speed  either  of  the  prime  mover,  main 
shaft  or  individual  sections,  militates  against  its  satis- 
factory operation.  In  consequence  it  was  soon  found 
that  for  each  section  direct  connected  motors  equipped 
with  automatic  speed  control  was  the  best  known  system. 
For  variation  in  machine  speed  direct  current  motors  are 
used  equipped  with  one  of  three  systems  for  automatically 
controlling  the  relative  speeds  of  the  sections  or  varying 
it  at  will. 

Since  steam  enters  so  largely  into  the  manufacturing 
costs  of  papermaking,  requiring  as  it  does  under  the  best 
conditions  about  three  pounds  of  steam  to  dry  a  pound 


of  paper  depending  on  the  moisture  it  contains  when  it 
haves  the  presses,  some  important  developments  have 
been  made  in  the  production  of  steam  by  electricity,  it> 
distribution  and  use,  as  well  as  the  recovery  of  heat  from 
the  hot  moist  air  emanating  from  the  paper  machine. 
It  is  considered  that  the  building  or  machine  room  is 
part  of  the  machine,  its  design,  construction  and  system 
of  ventilation  having  a  definite  bearing  on  the  cost  and 
quality  of  the  paper  made. 

In  the  modern  development  of  papermaking,  especially 
newsprint,  the  importance  and  magnitude  of  the  operation 
and  the  complex  character  of  its  closely  related  and 
dependent  activities  may  be  seen.  A  moderate  sized 
plant  will  consist  of  a  paper  mill  making  400  tons  of  paper 
per  day,  a  mechanical  pulp  mill  of  perhaps  500  tons  per 
day,  a  water  power  development  of  75,000  horsepower 
and  a  sulphite  mill  of  100  tons  per  day  —  in  all  about 
500  cords  of  wood  will  be  used  per  day,  necessitating 
several  thousand  workmen  and  several  thousand  square 
miles  of  timberland  owned  or  under  lease. 

For  the  accommodation  of  the  workmen  and  their 
families  a  large  town  is  necessary,  with  sewage,  lighting 
and  water;  also  schools,  hospitals,  churches  and  all  kinds 
of  business  houses.  The  management  of  the  town  is 
the  direct  or  indirect  responsibility  of  the  papermaking 
concern  since  very  frequently  it  is  the  only  source  of 
revenue. 

For  the  perpetuation  of  its  timber  supply  a  forestry 
department  is  maintained  to  protect  the  forests  and  to 
reforest  the  cut  over  lands,  as  well  as  a  railroad  depart- 
ment by  which  the  area  may  be  properly  harvested  and 
brought  to  the  mill. 

While  in  former  times  the  branch  of  science  considered 
most  necessary  in  papermaking  was  chemistry  and  in  most 
recent  years  mechanical  engineering,  it  is  now  realized 
that  in  pulp  and  paper  manufacture,  with  its  dependent 
and  related  responsibilities  there  is  no  science  however 
apparently  abstruse,  nor  few  lines  of  experience  however 
specialized,  that  will  not  find  application  in  some  of  the 
activities  connected  with  modern  paper  making. 
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The  object  of  this  paper  is  to  present  briefly  the 
potential  and  actual  hydro-electric  development  of  the 
province  of  Quebec,  and  so  far  as  may  be  done  from  the 
progress  in  the  past,  to  estimate  the  probable  rate  of 
development  of  the  hydro-electric  resources  in  the  future. 

The  province  of  Quebec  comprises  that  vast  stretch 
of  territory  lying  east  of  the  Ottawa  river  and  north  of 
the  United  States  boundary  line,  bounded  on  the  north 
by  Hudson  strait,  on  the  west  by  Hudson  bay,  and  on 
the  east  by  Labrador.  It  is  2,000  miles  in  width  from 
north  to  south  and  1,350  miles  from  east  to  west,  having 
an  area  of  706,804  square  miles,  or  almost  25  per  cent 
of  that  of  the  United  States.  The  northern  section  is 
for  the  most  part  uninhabited,  but  the  southwestern 
portion  lying  along  the  lower  part  of  the  Ottawa  and 
St.  Lawrence  rivers;  and  extending  south  to  the  American 
border  and  east  to  the  Saguenay  river,  is  an  important 
and  rapidly  growing  industrial  section. 

If  we  superimpose  a  map  of  the  province  of  Quebec 
over  a  map  of  the  eastern  portion  of  the  United  States, 
Quebec  will  cover  the  states  from  the  Atlantic  ocean 
west  to  Chicago  including  the  Great  Lakes,  and  from 
North  Carolina  to  Canada,  leaving  some  200,000  square 
miles  of  the  northern  part  of  the  province  overlapping 
Canada. 

The  climate  of  Quebec  is  quite  similar  to  that  of 
northern  New  England.  The  winters  are  severe,  and 
snow  covers  the  ground  from  the  middle  of  November 
to  the  end  of  March.  The  summers  are  warm  and 
pleasant,  and  the  precipitation,  which  is  fairly  evenly 
distributed  over  all  seasons,  averages  about  forty  inches 
per  year. 

The  Watersheds  of  the  Province 

Topographically  the  country  north  of  the  St.  Law- 
rence river  is  divided  into  three  great  watersheds.  South 
of  the  river  and  west  of  the  town  of  Levis,  which  is  opposite 
the  city  of  Quebec,  the  country  is  a  low-lying  fertile  plain; 
east  of  the  town  of  Levis  the  land  rises  gently  to  between 
1,000  and  2,000  feet,  with  elevations  of  nearly  5,000  feet 
in  the  Gaspe  Peninsula.  On  this  south  side  of  the  river 
there  are  no  large  water  powers  as  the  watershed  is  com- 
paratively narrow  and,  although  well  watered,  is  traversed 
by  only  a  few  rivers  of  any  magnitude. 

The  three  great  watersheds  lying  to  the  north  of  the 
St.  Lawrence  river  are  the  south  watershed,  draining  into 
the  St.  Lawrence  river;  the  north  watershed,  into  the 
James  and  Hudson  bays;  and  the  east  watershed,  through 
Labrador  into  the  Atlantic  ocean.  Of  these  the  south 
watershed,  through  which  flow  the  tributaries  of  the 
St.  Lawrence  from  the  Ottawa  to  the  Notashkwan,  is  the 
most  important.  The  height  of  land  dividing  the  north 
and  south  watersheds  lies  some  200  miles  north  of  the 
St.  Lawrence  and  runs  roughly  parallel  to  it.  On  either 
side  of  this  height  of  land  there  is  a  vast  plateau  having  a 


mean  elevation  of  from  1,200  to  2,000  feet  which  begins 
at  the  Ottawa  with  a  width  of  some  150  miles  and  spreads 
out  like  a  fan  toward  Labrador  where  it  attains  a  width 
of  500  miles  or  more.  The  southern  edges  of  this  plateau 
are  for  the  most  part  near  the  St.  Lawrence  so  that  the 
rivers  which  traverse  it  make  their  sharpest  descent  to 
sea  level  not  far  distant  from  the  main  river,  and  as  a 
consequence  much  of  the  water  power  of  this  watershed 
is  within  easy  reach  of  the  industrial  section  of  the 
province. 

The  north  watershed  is  drained  by  many  large  streams 
flowing  into  James  bay,  and  when  the  development  of  the 
country  has  progressed  far  enough  to  permit  their  water 
powers  to  be  utilized,  enormous  amounts  of  power  will 
become  available  on  the  Nottaway,  Rupert,  East  Main, 
and  Kaniapiskau  rivers. 

With  regard  to  this  northern  watershed,  although 
the  area  is  large  the  precipitation  is  largely  unknown, 
and  the  run-off  also  is  largely  a  matter  of  speculation. 

The  east  watershed  is  drained  principally  by  the 
Hamilton  river,  on  which  is  situated  a  water  power 
estimated  at  700,000  horse  power  at  Great  falls,  some 
350  miles  from  the  mouth  of  the  river  and  200  miles 
north  of  the  St.  Lawrence  river  at  the  west  end  of  Anticosti 
island. 

The  ultimate  source  of  the  water  power  of  any  country 
is  the  precipitation,  and  the  total  potential  water  power 
produced  thereby  may  be  estimated  by  calculating  the 
potential  energy  of  this  precipitation  in  its  descent  from 
the  highlands  to  the  sea. 

Potential  Water  Power  of  the  Province  of  Quebec 

To  calculate  the  total  potential  water  power  of  the 
province  of  Quebec  we  may  superimpose  a  map  of  the 
precipitation  upon  a  topographical  map  of  the  province 
and  then  divide  the  province  into  areas  having  the  same 
average  elevation  and  approximately  the  same  precipita- 
tion. An  estimate  of  the  potential  energy  due  to  precipit- 
ation can  then  easily  be  made.  The  precipitation  in 
inches  per  year  at  different  points  of  the  province  is  as 
follows: 

Montreal 10  Shawinigan   37.61 

Quebec 10.5  Chicoutimi  30 

Hmme 34.3  Anticosti  Island  ....  36 

Father  Point    33.58 

The  total  area  of  the  province  is  as  stated  above 
roughly  700,000  square  miles,  of  which  for  the  present 
purpose  we  may  neglect  the  triangular  area  cut  off  by  a 
line  drawn  from  the  northern  tip  of  Labrador  to  the 
southern  end  of  James  bay  containing  some  200,000 
square  miles  of  snow-covered  land,  leaving  a  net  area  of 
500, (XX)  square  miles.  This  area  of  500, ODD  square  miles 
may  be  divided  into  four  plateaus  <>i  different  elevations 
and"  slightly  different  rainfall,  as  follow 
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Average  Monthly  Precipitation  during  the  last  Twenty 
Years  in  the  Province  of  Quebec. 

Average 


ecipitation 

Average 

Area  in 

Equivalent 

per  year 

elevation 

square 

continuous 

in  inches 

in  feet 

miles 

power  in  k\v 

40 

1,700 

170,000 

71,400,000 

40 

1.000 

220,000 

92,400,000 

35 

500 

100,000 

18,350,000 

40 

300 

10.000 

1,260,000 

500,000 

183,410,000 

C.  P.  Steinnietz,  in  a  paper  read  before  the  American 
Institute  of  Electrical  Engineers  in  1918,  made  a  similar 
computation  showing  the  potential  water  power  from  the 
rainfall  in  the  United  States  between  the  thirtieth  and 
fiftieth  parallels  of  latitude  and  found  that  over  an  area 
of  2,970,000  square  miles  the  potential  power  was  1,000 
million  kilowatts  of  continuous  power.  Prorating  the 
figures  obtained  above  for  the  province  of  Quebec,  the 
potential  water  power  of  the  province  due  to  the  precipit- 
ation is  about  10  per  cent  higher  per  square  mile  of  area 
than  the  average  potential  water  power  of  the  United 
States. 

It  is  of  course  obvious  that  this  amount  of  power 
is  not  available  because  no  water  would  be  left  for  vegeta- 
tion, and  even  were  all  hydro-electric  developments 
carried  out,  no  allowances  have  been  made  for  losses  due 
to  seepage  and  evaporation. 

If  we  average  the  figures  for  the  various  stations 
throughout  the  province,  we  arrive  at  an  estimated 
run-off  for  the  whole  province  of  18  inches  per  year. 
Substituting  this  figure  for  the  total  precipitation,  we 
obtain  a  total  of  88.7  million  kilowatts  of  continuous 
power,  and  allowing  an  efficiency  of  conversion  of  60 
per  cent  from  the  stream  to  the  distribution  center,  there 
remains  53  million  kilowatts  of  continuous  power  as  the 
maximum  possible  hydro-electric  power  which  could  be 
produced  if  during  all  seasons  every  drop  of  water  which 
ran  off  the  500,000  square  miles  of  territory  considered 
were  converted  into  hydro-electric  power.  This  is  of 
course  an  impossible  condition,  as  there  would  be  no 
flowing  streams  in  the  country  but  only  lakes  and  canals 
connected  together  by  penstocks  discharging  through 
turbines  into  those  of  lower  levels. 

In  estimating  the  amount  of  power  which  is  actually 
available  we  must  obviously  neglect  the  energy  in  the 
water  falling  on  the  upper  plateau,  which  is  lost  in  the 
first  part  of  its  descent  from  these  highlands. 

While  it  is  impossible  to  state  accurately  the  percent- 
age of  energy  loss  before  the  gathering  together  of  water 
takes  place,  it  may  be  conservatively  estimated  at  50 
per  cent  on  an  average  over  the  many  steep  and  shallow 
valleys  that  go  to  make  up  the  different  drainage  basins. 

We  must  also  substract  from  the  total  of  available 
energy  all  the  energy  consumed  by  friction  of  the  banks 
and  beds  of  the  rivers  and  streams,  which  is  sufficient 
to  use  up  about  one-half  foot  of  head  per  mile  on  the 
average;  and  in  addition  we  must  consider  as  non-available 


all  the  energy  contained  in  those  portions  of  the  rivers 
and  streams  and  brooks  where  the  fall  is  hardly  greater 
than  that  necessary  to  produce  the  required  flow  of  water 
through  the  channel.  In  this  class  will  be  included 
practically  all  the  lower  reaches  of  the  main  rivers  and 
those  tributaries  which  unite  with  them  below  the  points 
of  greater  descent. 

As  continuity  of  supply  is  an  essential  condition  to 
all  power  service,  due  allowance  must  be  made  for  the 
fact  that  while  the  precipitation  is  more  or  less  equally 
distributed  during  the  year,  the  run-off  from  the  precipit- 
ation is  most  unequally  divided  among  the  different 
seasons.  During  the  spring  thaw  the  melting  and  run- 
ning away  of  the  accumulated  winter  snowfall  produces 
flood  conditions  on  all  rivers  and  streams,  raising  the 
flow  to  as  much  as  20  to  100  times  the  minimum.  The 
necessary  waste  of  the  greater  part  of  the  water  reduces 
still  further  the  quantity  of  energy  which  may  be  con- 
sidered as  available  for  industrial  uses,  even  under  ultimate 
conditions  of  development. 

Combining  the  sources  of  lost  energy  enumerated  we 
may  assume  that  not  more  than  25  per  cent  of  the  53 
millions  of  kilowatts  of  energy  contained  in  the  total 
run-off  could  be  converted  into  electric  energy,  and 
therefore  that  the  actual  potential  energy  of  the  province 
of  Quebec  is  approximately  thirteen  to  fifteen  millions 
of  continuous  kilowatts. 

In  the  present  state  of  the  art  of  the  development  and 
distribution  by  hydro-electric  power,  only  those  sites  near 
industrial  centers  and  at  which  water  power  exists  in 
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considerable  quantities  are  capable  of  being  developed. 
The  theoretical  available  quantity  of  fifteen  to  eighteen 
million  kilowatts  of  continuous  power  must  therefore  be 
very  considerably  reduced  in  estimating  the  quantity  of 
power  that  is  actually  adaptable  to  industrial  purposes. 
From  recent  surveys  of  the  water  powers  of  the  province, 
and  considering  only  those  rivers  on  which  water  power 
is  available  in  such  quantities  and  in  such  locations  as 
could  be  economically  developed  either  now  or  in  the 
near  future,  the  quantity  of  actually  available  water 
power  in  the  province  is  estimated  at  approximately  5.25 
million  kilowatts  of  continuous  power,  of  which  some 
800,000  kilowatts  have  now  been  developed  and  utilized. 
There  remains,  therefore,  in  the  province  of  Quebec  as 
available  commercial  water  power  about  4.5  million 
kilowatts  of  continuous  power  or  about  12  million  horse- 
power at  50  per  cent  load  factor. 

The  Quebec  Streams  Commission  of  the  province  of 
Quebec,  and  the  Dominion  Water  Power  Branch  of  the 
Department  of  the  Interior  at  Ottawa,  have  published 
during  the  past  several  years  valuable  articles  giving 
detailed  information  regarding  the  available  water  powers, 
and  particularly  those  which  can  be  developed  within  the 
next  few  years  from  an  economic  standpoint. 

The  Load  Factor 

The  various  amounts  of  power  mentioned  in  this 
paper  thus  far  have  been  described  as  "continuous  power", 
which  means  that  the  flow  of  water  producing  this  power 
is  sufficient  to  provide  the  full  quantity  twenty-four  hours 
a  day,  three  hundred  and  sixty-five  days  in  the  year,  and 
here  the  author  proposes  to  digress  for  a  moment  from 
the  main  subject  of  the  paper  to  discuss  briefly  the  subject 
of  "load  factor",  or  the  proportionate  duration  of  use  of 
power. 

It  must  be  borne  in  mind  that  no  industry  is  able  to 
make  continuous  use  of  the  power  which  it  requires,  and 
that  therefore  no  power  company  supplying  power  for 
industrial  purposes  is  called  upon  to  supply  the  total 
amount  of  contracted  power  all  day  every  day  in  the  year. 
The  term  "load  factor"  is  used  as  a  measure  of  the  duration 
of  use  of  power  and  is  defined  as  average  power  divided  by 
peak  power.  The  load  factors  of  the  various  industrial 
loads  in  Quebec  differ  considerably.  For  instance,  paper 
mills  operate  at  a  load  factor  of  between  65  and  75 
per  cent,  averaging  more  nearly  65  per  cent;  carbide  and 
electro-chemical  plants  operate  at  85  to  90  per  cent; 
cement  mills  at  80  to  90  per  cent ;  and  asbestos  and  mining 
industries  at  45  per  cent  load  factor.  The  load  factor 
of  an  hydro-electric  station  supplying  various  industrial 
establishments  and  providing  power  and  lighting  service 
to  communities  will  obviously  be  the  average  of  the  com- 


bined load  factors  of  the  various  loads.  Such  a  plant 
will  therefore  not  require  to  use  continuously  the  flow 
of  its  water  which  will  produce  maximum  output.  Provid- 
ed sufficient  water-storage  capacity  exists,  the  surplus 
energy  that  the  normal  flow  of  the  river  could  produce 
may  be  stored  in  the  form  of  water,  but  otherwise  a 
certain  portion  of  the  available  energy  —  which  might 
be  very  great  at  certain  seasons  in  the  year  —  must  be 
allowed  to  run  to  waste.  In  estimating  the  amount  of 
energy  available  for  industrial  uses  from  the  flow  of  the 
river  at  a  given  head,  due  consideration  must  therefore 
always  be  given  to  the  storage  capacity  of  the  watershed 
and  to  the  amount  of  regulation  of  flow  which  is  possible 
with  full  utilization  of  the  storage  capacity. 

In  plants  where  no  storage  capacity  exists,  the 
installation  of  sufficient  generating  capacity  to  consume 
the  increased  flow  of  water  during  the  six  high-water 
months  becomes  economically  justifiable  by  the  use  of 
electric  steam  generators  as  an  adjunct  to  the  plant  to 
make  possible  the  utilization  of  the  excess  energy  produced 
during  these  months  by  its  conversion  into  stream.  The 
ability  to  obtain  a  return  from  all  the  energy  available 
at  all  times  of  the  year  will  make  possible  the  development 
of  many  power  sites  which,  if  dependent  solely  upon  the 
sale  of  continuous  electric  power  as  such,  might  remain 
undeveloped. 

Early  Water  Power  Developments 

The  earliest  water  power  developments  in  the  province 
were  the  old  seigniorial  mills  constructed  by  the  French 
seigniors  to  grind  the  grain  of  their  dependents.  These 
little  grist  mills  were  in  existence  as  early  as  1650,  and 
were  almost  always  developed  by  the  construction  of  a 
small  canal  which  carried  the  water  to  an  overshot  or 
undershot  wheel  where  the  heads  used  varied  from  about 
five  or  six  feet  up  to  ten  or  fifteen  feet. 

The  first  hydro-electric  development  was  the  Mont- 
morency plant  near  the  mouth  of  the  Montmorency  river, 
seven  miles  below  Quebec,  built  in  1895  and  having  an 
installed  capacity  of  five  600-kw.,  generators. 

This  was  followed  in  1897  by  the  St.  Narcisse  plant 
on  the  Batiscan  river,  with  an  output  of  750  kw.,  which 
was  transmitted  to  Three  Rivers  over  a  two-phase  12,000- 
volt  transmission  line  18  miles  long.  This  was  the  first 
high-tension  line  in  the  British  Empire. 

The  Chambly  plant  on  the  Richelieu  river,  17  miles 
from  Montreal,  was  built  in  1898  with  four  2,000-kv.a., 
machines,  the  output  of  which  was  transmitted  to 
Montreal  at  25,000  volts,  three-phase;  and  in  the  same 
year  the  Lachine  Rapids  plant  was  put  into  operation 
with  a  maximum  output  of  10,000  kw.,  at  certain  times 
of  the  year  only. 

Principal  Water  Powers  Now  in  Operation 

The  principal  water  powers  now  in  operation  in  the 
province  of  Quebec  may  be  divided  as  follows:  Powers 
on  the  Ottawa  river;  powers  on  the  St.  Lawrence  river, 
province  of  Quebec;  powers  on  the  St.  Maurice  river; 
powers  on  the  Saguenay  river  and  its  tributaries  in  the 
vicinity  of  Chicoutimi;  and  powers  located  on  the  south 
side  of  the  St.  Lawrence  river,  particularly  on  the  St. 
Francis  river  and  its  tributaries. 

The  two  great  developments  existing  to-day  in  this 
province  are  located  at  Cedars  rapids  on  the  St.  Lawrence 
river,  thirty  miles  west  of  Montreal,  and  on  the  St. 
Maurice   river   at   Shawinigan   Falls   and   Grand   Mere. 
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The  third  great  power,  which  ultimately  may  eclipse 
these,  is  now  being  constructed  on  the  Saguenay  river 
just  below  the  outlet  of  lake  St.  John. 

In  addition  to  the  developments  enumerated  in  tabic 
No.  1,  which  generate  electricity  for  use  in  public  utility 
service  or  for  industrial  service  in  the  neighborhood  of 
power  developments,  there  are  a  large  number  supplying 
power  for  grinding  wood.  These  latter  are  widely 
scattered  throughout  the  province,  most  of  them  having 
been  built  prior  to  1910.  The  total  amount  of  hydraulic 
power  used  directly  for  this  purpose  in  the  province  has 
been  stated  by  the  Dominion  Water  Power  Branch  to  be 
162,825  h.p.  With  the  advent  of  the  vertical  turbine 
and  the  increase  in  the  size  of  electrical  generating  units, 
it  became  in  many  cases  more  economical  to  develop  the 
power  in  the  form  of  electricity  to  be  transmitted  to  pulp 
and  paper  mills  built  in  favourable  positions  rather  than 
to  locate  the  mills  at  the  site  of  the  power  development. 
The  amount  of  hydro-electric  power  so  used  is  stated 
to  be  157,367  h.p.,  making  a  total  of  320,192  h.p.,  of 
hydraulic  turbines  employed  in  the  pulp  and  paper 
industrv. 


vanished.     The  other  trouble  is  more  difficult  to  remedy, 
and  inasmuch  as  the  change  of  levels  may  be  due  to 
blockades  of  considerable  area,  the  remedy  in  most 
is  peculiar  to  the  power  development. 

Most  plants  on  the  St.  Lawrence  river  experience 
variations  in  height  of  headwater  or  tail  water  due  to  ice 
blockades  at  long  distances  from  the  power  house.  I  ta 
smaller  streams,  and  particularly  on  very  small  streams, 
these  blockades  may  be  extremely  serious,  as  they 
may,  and  do,  affect  a  large  portion  of  the  flow  of  the 
river. 

In  large  power  developments,  ways  and  means  have 
been  developed  which  minimize  to  a  considerable  extent 
these  difficulties,  and  the  expense  of  carrying  out  such 
efforts  is  justified  in  case  of  large  plants  where  it  would 
not  be  in  small  ones.  By  keeping  the  channels  open  to 
permit  the  frazil  ice  to  come  up  to  the  surface,  and  by 
the  use  of  various  skimming  devices  to  remove  this  ice, 
a  very  considerable  degree  of  success  has  been  obtained 
at  the  Cedars  Rapids  plant  on  the  St.  Lawrence  river. 
It  may  fairly  be  stated  that  while  this  ice  difficulty  was 
a  serious  menace  some  years  ago,  now  such  is  not  the  case, 


Table  No.  1  Principal  Water-Power  Developments  in  the  Province  of  Quebec 


River  Location  Company 

In  Operation 

(Shawinigan  Falls  Shawinigan  Water  &  Power  Co. 

St.  Maurice -[Shawinigan  Falls  Northern  Aluminum  Co. 

[Grand  Mere  Laurentide  Power  Co. 

[St.  Timothee  Quebec-New  England  Hydraulic  Corpn. 

St.  Lawrence -J  Cedar  rapids    ] 

[Soulanges  Montreal  Light,  Heat  &  Power  Co. 
Lachine  rapidsj 

Richelieu Chambly  Montreal  Light,  Heat  &  Power  Co. 

ntto„a  h„ii  (Ottawa  and  Hull  Power  &  Mfg.  Co. 

Uttawa Hul1  \E.  B.  Eddy  Co.  (private  I 

St.  Francis Drummondville  Southern  Canada  Power  Co. 

Montmorency Montmorency  falls  Quebec  Ry.,  Light,  Heat  &  Power  Co. 

St.  Anne Seven  falls  Laurentian  Power  Co. 

Under  Construction 

Saguenay Lake  St.  John  Quebec  Development  Co. 

St.  Maurice Gres  falls  Shawinigan  Water  &  Power  Co. 

Ottawa Calumet  island  Ottawa  and  Hull  Power  &  Mfg-  Co. 

*  A  further  800,000  hp.  will  be  developed  later  near  the  mouth  of  the  river. 


Available 

Total  Generating 

Head,  ft. 

Capacity,  h.p. 

150 

195.000 

145 

40,000 

84 

160,000 

50 

21.000 

32 

229.200 

50 

15,000 

14 

13,000 

31,000 

40 

20.000 

10.000 

32 

6.700 

270 

5,000 

410 

20,000 

300 

400,000* 

65 

132,000 

60 

60,000 

Difficulties  Encountered  in  Water-Power  Engineering 

There  are  certain  difficulties  occurring  in  water-power 
engineering  in  this  province  which  meet  engineers  in  every 
locality  where  the  climatic  conditions  are  similar  to  those 
which  obtain  in  its  latitude.  Ice  troubles  in  the  past 
have  caused  serious  interruptions  of  service  and  reductions 
in  the  available  amount  of  power.  These  troubles  may 
be  divided  into  two  broad  divisions: 

(c)  Ice  troubles  occurring  in  the  power  house  itself, 
due  to  the  presence  of  ice  on  the  racks  or  the 
waterwheels 
(b)  Troubles  occurring  in  the  water  channels  above 
or  below  the  power  house  affecting  the  head 
acting  on  the  turbine. 

To  a  large  extent  the  troubles  in  classification  (a) 
have  been  overcome  by  better  design  of  the  power  house 
and  better  knowledge  of  the  cause  of  these  troubles. 
By  enclosing  the  rack  structure  and  by  getting  the  turbine 
chambers  warm  and  in  general  by  the  use  of  larger  units, 
much  of  the  trouble  which  was  experienced  formerly  has 


provided  the  plant  is  a  large  one  and  has  been  located  and 
built  with  the  knowledge  acquired  from  the  operation  of 
existing  installations. 

The  growth  of  hydraulic  and  hydro-electric  develop- 
ment has  been  rapid  and  continuous  over  the  past  twenty 
years.  The  yearly  rate  of  increase  has  been  about  seven 
per  cent  of  the  installed  capacity  per  year  over  the  last 
fifteen  years,  and  the  present  total  development  is 
1,070,000  h.p.,  of  hydraulic  and  electrical  capacity 
combined. 

At  the  present  rate  of  increase  the  total  available 
amount  of  hydraulic  power,  which  is  estimated  at  5.25 
million  kilowatts  or  about  seven  million  horse  power,  will 
be  developed  and  utilized  in  the  next  twenty-nine  years. 
However,  as  the  increase  in  development  will  in  general 
follow  the  increase  in  population,  it  will  take  considerably 
less  than  twenty-nine  years  to  develop  all  the  power 
now  in  sight,  and  a  careful  study  indicates  that  in  twenty 
to  twenty-live  years  the  7,000,000  h.p.,  will  be  utilized. 
Further,  this  time  might  be  materially  shortened  if  any 
large  amount  of  power  were  exported  from  Canada. 
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Management  Engineering  in  the  Paper  Industry 

The  Measurement  of  Performance  a  Factor  in  Good  Management— Industry  Should  be  Organized 
to  Encourage  Rather  than  Repress  Individual  Development 

R.  B.  Wolf,  Mem.A.S.M.E. 

Paper  presented  at  the  Spring  Meeting  of  the  American  Society  of  Mechanical  Engineers  held  jointly  with 
The  Engineering  Institute  of  Canada,  Montreal,  May  28th,  to  31st,  1923. 


The  most  difficult  problem  that  the  paper-mill 
manager  has  to  solve  is  the  problem  of  overcoming  the 
resistance  of  the  practical  operators  to  the  introduction 
of  scientific  manufacturing  methods.  He  must  depend 
upon  his  superintendents,  department  heads,  and  foremen 
for  the  carrying  out  of  his  ideas,  and  if  he  can  produce  in 
them  a  desire  to  improve  existing  conditions,  rapid  progress 
can  be  made. 

The  reason  the  so-called  practical  operator  finds  it 
difficult  to  follow  the  scientific  or  inductive  method  is 
that  he  has  not  been  taught  how.  The  things  he  knows 
about  paper  making  he  has  learned  by  seeing  the  things 
happen.  His  knowledge,  therefore,  is  made  up  of  a  great 
many  more  or  less  disconnected  facts,  which,  due  to  a 
lack  of  scientific  training,  he  has  not  learned  to  put 
together  into  principles  or  laws.  This  in  no  sense  reflects 
discredit  upon  the  practical  man.  He  has  simply  lived 
his  life  in  an  environment  where  it  has  not  been  customary 
to  use  the  scientific  method  of  keeping  accurate  records 
of  his  past  experiences.  The  lack  of  ability  to  develop 
general  principles  from  particular  instances  can  be  over- 
come only  if  the  management  encourages  the  operators, 
particularly  the  department  heads  and  foremen,  to  record 
the  various  happenings  so  that  they  can  be  studied  in 
their  relationship  to  one  another. 

In  the  past  four  or  five  years  great  progress  has  been 
made  in  measuring  the  quality  elements  in  paper,  and 
numerical  values  have  been  given  to  such  elements  as 
strength,  weight,  moisture,  finish,  formation,  cleanliness, 
bulk,  and  color.  In  each  case  a  numerical  value  indicates 
the  nearness  to  an  ideal  100  per  cent  standard. 

One  large  company  has  for  some  time  made  it  a 
practice  to  compare  the  output  of  each  of  its  mills  with 
the  product  of  a  number  of  outside  mills,  with  whom 
samples  are  exchanged,  recording  in  this  way  the  individual 
performance  of  each  producing  unit.  Of  course  such 
records  stimulate  interest  in  the  factors  which  affect  the 
various  quality  elements.  For  instance,  both  weight  and 
moisture  are  affected  by  the  amount  of  water  in  the  stock 
flowing  on  to  the  wire  of  the  paper  machine,  the  slowness 
and  freeness  of  the  stock,  the  amount  of  agitation  in  the 
flow  box  of  the  paper  machine,  the  stock  proportions  in 
the  furnish,  the  pitch  of  wire,  and  many  other  factors 
of  a  similar  nature.  It  is  important  to  note  that  interest 
in  recording  these  factors  has  been  aroused  by  th  discovery 
that  the  only  way  to  control  the  quality  elements  is  to 
control  the  factors  which  affect  them.  This  control,  how- 
ever, is  not  possible,  unless  the  management  provides  means 
for  keeping  individuals  who  are  responsible  for  variations  in 
quality  constantly  informed  as  to  what  is  happening. 

The  science  of  paper  making  in  the  past  has  been  too 
much  like  the  old  pseudo-sciences,  where  sense  impressions 
governed.  The  immense  waste  attending  the  use  of  such 
methods  makes  it  imperative  for  us  to  change  them.  There 
is  plenty  of  evidence  that  the  art  of  paper  making  is  beginn- 
ing to  be  based  upon  real  scientific  knowledge,  and  the  pub- 


lication of  a  complete  set  of  textbooks  by  the  Canadian  and 
American  technical  associations  is  the  best  testimony  that  a 
genuine  spirit  of  scientific  inquiry  is  developing  in  thie  paper 
industry.  Asa  result  of  this  excellent  piece  of  work  it  is  now 
possible  for  the  student  of  paper  making  to  familiarize  him- 
self with  the  best  paper-making  practices  of  the  past,  and 
the  manufacturer  can  avoid  much  costly  duplication  and 
experiment. 

To  insure  continued  progress,  however,  it  is  necessary 
that  the  group  leaders  become  more  skilful  in  recording 
and  evaluating  manufacturing  processes.  This  evaluation 
of  progress,  however,  is  an  individual  thing  and  it  is 
therefore  necessary  to  understand  the  nature  of  the 
individual,  particularly  that  very  important  individual, 
the  superintendent  or  foreman,  who  will  quite  naturally 
block  any  effort  to  introduce  methods  which  he  does  not 
himself  understand.  Any  one  who  has  ever  tried  it  knows 
that  scientific  record  keeping,  by  technically  trained  men, 
will  bring  to  light  many  practices  that  should  be  changed, 
and  this,  of  course,  puts  the  head  of  the  department  on  the 
defensive.  He  feels  that  he  is  supposed  to  know  all  about 
his  job  and  in  spite  of  assurances  that  he  could  not  be  expect- 
ed to  know  what  was  not  known  before,  he  will,  in  the  great 
majority  of  cases,  remain  on  the  defensive. 

Departmental  Cost  Sheets  Stimulate  Economy 

Our  own  experiences  have  taught  us  that  the  best 
way  to  produce  an  open-minded  attitude  is  to  introduce 
a  system  of  departmental  cost  sheets,  which  will  reflect 
the  economy  of  operation  in  each  department.  No 
superintendent  or  department  head  will  object  to  the 
introduction  of  such  economy  records,  and  the  far- 
reaching  effect  of  such  a  cost-keeping  system  will  be  seen 
by  a  few  instances  taken  from  actual  experience. 

In  one  plant  the  introduction  of  steam  meters  in 
order  to  charge  the  steam  used  to  each  operating  depart- 
ment led  to  such  an  interest  in  steam  usage  that  it  was 
possible  to  avoid  the  installation  of  a  new  boiler,  and 
finally  to  shut  down  the  spare  boiler  which  it  had  been 
previously  necessary  to  keep  in  almost  constant  use.  The 
department  heads  were  no  longer  indifferent  to  leaky 
traps  on  the  steam  coils,  poor  insulation  on  steam  pipes. 
the  excessive  use  of  steam  in  manufacturing  processes, 
etc.,  for  all  of  the  steam  used  by  the  department  had 
to  be  paid  for  and  reflected  itself  in  the  cost  sheet  as 
uneconomical  performance.  Not  only  did  the  operating 
department  head  take  an  interest  in  the  amount  of  steam 
used,  but  also  in  the  cost  of  steam.  So  it  followed  that 
the  head  of  the  steam  department  soon  found  it  necessary 
to  know  why  the  cost  of  making  steam  was  high.  Then 
came  the  installation  of  steam  meters  on  each  individual 
boiler  unit,  and  the  measurement  of  coal  to  each  unil 
so  that  evaporating  efficiency  could  be  determined.  Draft 
gages,  C03  recorders,  etc.,  of  course,  followed,  for  without 
them  the  reasons  for  low  evaporation  could  not  be  known, 
but  only  guessed. 
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The  important  thing  to  remember  is  that  intelligent 
cost  keeping  is  sure  to  produce  a  demand  from  within 
the  department  for  the  introduction  of  scientific  record 
keeping  which  will  explain  variations  in  cost,  whereas 
the  introduction  of  scientific  methods  without  first 
stimulating  an  interest  in  economy  of  operation  usually 
arouses  suspicion. 

Departmental  cost  sheets,  which  show  the  actual  cost 
of  stock  in  the  paper,  will  soon  bring  about  an  inquiry 
as  to  the  reasons  for  high  shrinkage,  and  a  demand  for 
accurate  records  of  the  fiber  losses  invariably  follows. 
One  important  development  along  this  line  has  been  the 
working  out  of  a  method  for  making  continuous  moisture 
determinations  in  the  paper  coming  off  the  paper  machines, 
making  it  possible  for  the  machine  operator  to  save  stock 
by  not  overdrying  the  paper.  The  use  of  this  method 
in  the  newsprint  industry  alone  has  saved  literally  hun- 
dreds of  thousands  of  dollars,  for,  as  shown  by  the  figures 
of  the  News  Print  Service  Bureau,  an  average  of  con- 
siderably over  one  per  cent  more  paper  is  now  obtained 
from  the  same  raw  materials.1 

Maintenance  of  Individuality  a  Prime  Necessity 

In  his  paper  on  Non-Financial  Incentives2  the  author 
showed  the  very  great  savings  made  in  repair  materials 
when  cost  records  were  furnished  to  responsible  individuals 
in  a  large  manufacturing  organization,  so  further  illustra- 
tion is  not  needed.  What  it  seems  to  him  is  needed, 
however,  is  a  clear  understanding  of  what  constitutes 
individuality.  If  those  entrusted  with  the  direction  of 
our  industrial  plants  do  not  have  a  clear  understanding 
of  this  principle,  they  cannot  effectively  instil  the 
principles  of  sound  economics  into  their  organization. 

John  H.  Williams  pointed  out  before  the  Cost 
Accountants  Association,  at  Cleveland,  that  the  first 
thing  to  do  before  a  cost  system  is  set  up  is  to  determine 
managerial  responsibility.  Once  this  is  done  the  group 
individuality  becomes  clearly  defined  and  quality  and 
quantity  records  are  sure  to  follow.  Science,  in  other 
words,  will  replace  "rule  of  thumb". 

There  is,  perhaps,  no  principle  of  life  which  is  so 
difficult  to  understand  as  this  principle  of  individuality. 
"Who  can  tell,"  says  Bergson,  "where  individuality  begins 
or  ends;  whether  it  is  the  cells  which  associate  themselves 
into  the  organism,  or  the  organism  which  dissociates  itself 
into  the  cells?"  The  principle,  however,  must  be  under- 
stood, for  otherwise  mankind  is  doomed  to  eternal  conflict 
with  his  fellow-men. 

In  no  other  period  of  the  world's  history  has  the 
group  spirit  found  such  material  expression  as  in  this 
twentieth-century  development  of  corporate  industry.  In 
the  past  men  have  combined  into  groups  for  productive 
purposes,  but  never  before  have  we  seen  such  grouping 
of  groups  and  these  larger  groups  into  still  larger  corporate 
units,  and  the  startling  fact  is  that  most  of  this  has  taken 
place  within  the  lifetime  of  the  men  who  are  still  in  active 
charge  of  industry.  What  is  the  meaning  of  it  all,  and 
what  is  to  become  of  the  individual  men  in  the  process? 
This,  the  author  believes  to  be  the  most  momentous 
problem  confronting  modern  civilization,  for  if  it  is  not 
solved,  civilization  as  now  constituted  cannot  last.     To 


1  Approximately  2,500,000  tons  of  news  paper  is  made  a  year. 
Assuming  an  average  price  of  $35  per  ton  for  raw  materials  in  this 
paper,  a  conservative  estimate  of  \]/\  per  cent  increase  in  the  moisture 
test  shows  a  saving  of  over  $1,000,000  a  year. 

'Trans.  A.S.M.E.,  vol.  40  (1918),  p.  925. 


crush  out  the  individuality  of  the  workman  is  fatal  to 
human  progress  and  it  is  also  fatal  to  destroy  the  individ- 
uality of  our  manufacturing  or  producing  units. 

Individuality  Expressed  in  the  Worker,  the  (jroup 
or  Department,  and  the  Plant  as  a  Whole 

One  of  the  very  first  things  to  recognize  about  the 
principle  of  individuality  as  related  to  industry  is  that 
it  has  three  modes  of  expression  in  any  given  plant: 

First,  it  expresses  itself  through  each  individual 

worker 

Second,  it  expresses  itself  through  each  individual 

group,  or  department,  which  has  a  specific  function 

to  perform 

Third,  it  is  expressed  by  the  plant  as  a  whole. 

The  next  thing  to  recognize  about  individuality  is 
that  its  purpose  is  to  record  a  lapse  of  time.  Progress 
must  be  made  from  one  point  in  time  to  another  point 
in  time,  and  it  is  the  very  essence  of  individuality  to 
preserve  a  record  of  the  changes  which  have  occurred 
between  a  sequence  of  time  periods.  To  illustrate:  the 
year  is  usually  divided  into  twelve  monthly  periods  and 
for  each  month  we  have  records  of  quantity  of  paper 
produced,  quality  of  paper  produced,  and  cost  of  paper 
produced.  It  is  only  by  studying  these  records  of  past 
performance  of  the  plant  as  a  whole  that  we  can  get  a 
sense  of  what  has  been  accomplished  and,  what  is  more 
important,  a  vision  of  what  may  be  accomplished  in  the 
future. 

The  plant,  however,  is  made  up  of  departments,  each 
of  which  contributes  its  individual  share  to  the  enterprise. 
Therefore,  to  get  the  most  effective  results,  similar  monthly 
records  should  be  kept  for  each  department,  such  as  the 
quantity,  quality,  and  cost  of  pulp  produced;  the  quantity, 
quality,  and  cost  of  steam  produced;  or  the  quantity, 
quality,  and  cost  of  the  output  of  each  department  of 
the  plant. 

Finally,  all  departments  are  composed  of  individual 
men  and  we  have  found  it  equally  necessary  to  the  cause 
of  sane  and  rational  progress  to  record  for  the  workman's 
benefit  the  quantity,  quality,  and  cost  of  performing  his 
work.  It  is  not  always  practical  to  record  all  of  these 
factors,  but  always  one  can  be  recorded,  sometimes  two, 
and  sometimes  all  three.  It  goes  without  saying  that  the 
workman  who  is  conscious  of  all  three  will  see  how  his 
own  job  is  related  to  the  process  as  a  whole  and  can 
work  with  a  much  greater  degree  of  intelligence. 

The  periods  or  points  in  time  between  which  the 
records  enable  us  to  note  changes,  vary  in  both  duration 
and  frequency  of  occurrence.  In  processes  where  rapid 
changes  occur,  as  in  the  weight  of  paper  on  paper  machines, 
or  temperatures  in  cooking  digesters,  the  periods  are  short 
and  are  usually  measured  by  minutes;  in  the  case  of 
average  temperatures,  paper-machine  speeds,  or  evapor- 
ation records  the  periods  are  longer  and  are  measured 
by  hours;  and  in  the  case  of  many  quantity,  quality,  and 
cost  records  the  periods  represent  averages  for  days, 
weeks,  or  months. 

In  each  case,  however,  it  should  be  noted  that  we  are 
measuring  the  progress  of  a  producing  unit  and  that  these 
individual  producing  units  are  either  men.  groups  (operating 
departments  or  divisions),  or  the  plant  as  a  whole. 

It  is  not  difficult  to  visualize  the  concrete  reality  of 
the  first  of  these  producing  units,  the  man.  It  is  difficult, 
however,  to  visualize  the  essential  unity  of  the  department 
or  the  unity  of  the  plant  itself,  of  which  the  department 
is  an  individual  member. 
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There  is  perhaps  nothing  more  concrete  and  practical 
and  at  the  same  time  more  abstract  and  theoretical  than 
this  problem  of  developing  these  indivisible  group 
individualities.  The  author  feels  sure  that  the  way  out 
is  to  come  to  a  realization  that  the  purpose  of  the  individual 
is  to  create,  whether  the  individual  is  a  man  creating 
(converting)  pulp  from  wood  on  a  grinder,  a  department 
creating  chlorine  liquor  from  salt  and  lime,  or  a  plant 
creating  paper  from  wood,  clay,  size,  color,  and  all  the 
various  raw  materials  which  furnish  the  energy  or  the 
substance  used  in  the  manufacturing  process. 

Interest  Stimulated  through  Consciousness 
of  Past  Records 

As  indicated  before,  the  answer  seems  to  lie  in 
increasing  our  skill  in  recording  and  evaluating  the  manu- 
facturing process,  so  that  consciousness  of  what  has 
happened  in  "times"  past  may  stimulate  an  interest  in 
improvements  to  be  made  in  "times"  to  come. 

Just  as  the  man's  interest  in  the  future  economy 
of  his  own  performance  is  aroused  by  making  him  con- 
scious of  the  economy  with  which  he  has  performed  in 
the  past,  so  must  the  group  consciousness  of  economy 
be  aroused  by  providing  a  record  of  past  group  perform- 
ance. Unless  group  individuality  {esprit  de  corps)  is 
developed  there  can  be  no  sense  of  responsibility  and 
hence  no  progressive  group  accomplishment.  It  is  obvious, 
therefore,  that  we  must  develop  records  for  enabling  the 
individuals  who  comprise  the  group  to  be  conscious  of 
what  the  group,  as  a  unit,  is  accomplishing.  Without 
this  definite  knowledge  of  progress  made  there  can  be  no 
co-operative  teamwork  and  the  progress  will  be  in  the 
direction  of  quantity,  with  little  thought  of  improvement 
in  quality  of  performance  or  economy  of  operation. 

What  is  true  of  the  group  or  department  is  of  course 
equally  true  of  the  plant  as  a  whole,  so  each  individual 
department  must  be  conscious  of  the  effect  of  its  own 
activities  upon  the  finished  product.  The  point  that 
must  not  be  lost  sight  of  is  that  this  is  not  possible  without 
a  constant  recording  of  the  effect  of  variations  in  depart- 
mental products  upon  the  finished  product. 


Quantity,  quality,  and  cost  should  all  be  recorded, 
and  if  these  records  are  kept  of  men,  departments,  and 
plant  and  made  available  to  men,  departments,  and  plant, 
there  will  be  released  very  great  creative  power  in  the 
only  way  it  can  be  released,  namely,  through  the 
individual,  whether  that  individual  be  a  man,  a  depart- 
ment, or  a  plant. 

"Our  social  economic  system  cannot  march  toward 
better  days  unless  it  is  inspired  by  the  things  of  the  spirit. 
It  is  here  that  the  higher  purposes  of  individualism  must 
find  their  sustenance."  l, Herbert  Hoover,  who  says  this, 
has  a  concrete  record  of  accomplishment  to  his  credit 
which  makes  these  mystical  words  take  on  new  meaning, 
especially  when  taken  with  his  expressed  conviction  that 
"permanent  spiritual  progress  lies  with  the  individual". 

Yes,  the  individual  must  be  understood,  and  the 
whole  problem  of  industry,  it  seems  to  the  author,  resolves 
itself  into  finding  out  how  to  enable  the  unit  individual, 
the  man,  to  become  conscious  of  his  relationship  to  the 
all-including  group  individual,  the  plant;  and  how  to 
organize  the  plant  so  that  it  will  be  sufficiently  sensitive 
to  the  welfare  of  the  human  units  of  which  it  is  composed 
that  it  will  not  repress  but  encourage  their  individual 
development. 

The  secret  seems  to  lie  in  stimulating  group  con- 
sciousness within  the  organic  whole  of  the  plant  by  con- 
tinuously recording  the  group's  relationship  to  the  plant 
on  the  one  hand,  and  the  man  on  the  other,  and  the 
immediate  need  seems  to  be  for  the  education  of  foremen 
to  intelligently  direct  the  groups.  This  education, 
however,  to  be  of  use,  must  be  largely  obtained  from 
a  study  of  records  of  group  experiences,  for  information 
obtained  in  this  way  constantly  stimulates  the  individual 
to  greater  effort.  The  recorded  results  of  this  new  effort 
will  act  again  as  a  fresh  stimulus,  so  that  continuous  pro- 
gress in  both  knowledge  of  process  and  skill  in  the  use  of 
this  knowledge  is  bound  to  follow. 


1  American   Individualism,  by  Herbert   Hoover,   published  by 
Doubleday,  Page  &  Co. 


General  View  of  New  Extension  Kenogami  Paper  Mills,  looking  north,  Price  Brothers  &  Co.  Ltd. 
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Shop  Problems  in  Paper  Machine  Manufacturing 

E.    T.   Spidy,   A. M.I-:. I.e., 
Assistant  Superintendent,  Dominion  Engineering  Works,  Ltd 

Paper  presented  at  the  Sprint*  Meeting  of  the  American  Society  of  Mechanical  Engineers  held  jointly  with 
The  Engineering  Institute  of  Canada,  Montreal,  May  28th,  to  31st,  1923. 


The  modern  idea  of  paper  making  machines  as  reflect- 
ed to  the  shop  manufacturing  the  same,  is  to  get  larger 
and  larger  machines.  The  paper  maker  wants  more  paper 
produced  per  machine,  per  hour,  and  whether  he  gets  it 
by  running  at  higher  speeds  or  by  increasing  the  width 
of  his  sheet,  he  is  making  his  machine  larger. 

The  manufacturer  of  paper  machines  of  to-day,  has 
to  compete  with  the  rest  of  the  world.  As  a  consequence 
of  which  it  has  been  necessary  to  develop  special  machinery 
and  special  methods  in  order  to  maintain  the  standard 
of  accuracy  and  at  the  same  time  to  do  the  work  profitably. 

If  we  visualize  a  modern  newsprint  machine  we  see 
a  continuous  line  of  machinery  approximately  300  feet 
long,  and  of  a  width  from  14  to  20  feet.  These 
machines  are  designed  to  make  paper  at  a  rate  of  600  to 
1,000  feet  per  minute  depending  on  the  particular  machine. 
It  contains  up  to  800  tons  of  metal. 

The  shop  problem  begins  with  the  date  that  delivery 
is  required.  To-day  six  or  seven  months  is  the  time  usual- 
ly allowed  to  complete  a  whole  machine,  and  when  a  manu- 
facturer has  several  machines  to  build,  nothing  but  very 
careful  planning  gets  the  machine  completed  "on  time", 
because  it  must  be  remembered  that  other  work  has  usual- 
ly to  be  handled  during  the  same  period. 

It  is  not  proposed  to  go  into  details  of  the  shop  organi- 
zation or  to  deal  with  the  many  parts  of  a  paper  machine 
which  represent  ordinary  work  to  any  machine  shop  of 
modern  capacity,  but  rather  to  give  an  outline  of  the  way 
each  item  is  planned  in  the  shop  in  order  that  the  whole 
machine  is  completed  by  a  predetermined  date. 

For  every  contract  in  the  shop,  paper  machine  or 
otherwise,  the  production  department  prepares  a  plan 
or  schedule.  On  this  plan  is  listed  every  item  as  issued 
by  the   engineering   department.     This    schedule    gives 
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the  complete  information  about  each  line,  and  in  addition 
to  the  schedule  provides  a  record  of  the  exact  standing 
of  the  item  on  each  line.  In  making  the  plan  the  delivery 
date  is  first  noted.  By  a  process  of  counting  backwards 
the  number  of  days  necessary  to  "test",  "erect  in  shop", 
we  arrive  at  the  date  when  all  machining  should  be  finished. 
By  repeating  the  process  on  each  line,  using  actual  or 
estimated  machining  times  we  arrive  at  the  date  "mater- 
ial must  be  in  shop"  which  is  transmitted  to  purchasing 
department.  Likewise,  "castings  delivered",  "patterns 
made",  and  finally,  "drawings  issued"  dates  are  arrived 
at,  so  that  the  whole  provides  a  means  of  looking  after 
items  that  are  late,  while  there  is  yet  time.  Graphic 
methods  are  used  to  record  progress  and  this,  aided  by 
colours,  quickly  shows  up  items  that  need  attention. 

Operations  on  Paper  Machine  Dryers 

Dryers  present  a  problem  to  the  shop  because  of  their 


Shop  view  showing  Dryer  Boring  Machine.     Capacity  49  to  71 
inches  diameter  and  24  feet  long. 


Shop  view  showing  Set-Up  for  Turning  Felt  Rolls. 

size,  and  on  account  of  the  accuracy  and  finish  necessary. 
The  rough  casting  for  a  230-inch  width  dryer  of  60  inches 
diameter,  weighs  approximately  15  tons.  The  entire 
equipment  for  molding  in  the  foundry  is  special.  "Sweeps", 
as  the  foundries  call  them,  are  used  instead  of  regular 
patterns  for  molding,  and  special  analysis  of  iron  is  put 
in  to  give  toughness  and  the  surface  required  on  the  finish- 
ed dryer.  This  entire  mold  is  bricked  up,  cores  are  swept 
up,  then  the  whole  is  dryed  in  special  ovens,  and  later  set  in 
the  mold  and  poured.  The  casting  and  mold  weigh  approx- 
imately 40  tons,  so  that  the  making  of  one  per  day  demands 
care  and  thought  beyond  the  ordinary. 

Rough  turning  dryer  lathes  are  special  machines.  The 
dryer  casting  is  mounted  on  a  bar  that  runs  in  journals. 
Three  carriages,  operating  three  tools,  take  off  the  outside 
surface  at  the  same  time.     A  fourth  tool  operates  from 
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the  back  and  cuts  off  the  riser  left  on  by  the  foundry  to 
ensure  perfect  metal  right  up  to  the  end. 

Boring  dryers  is  also  done  on  special  machines  al- 
though it  may  be  done  on  regular  horizontal  boring  ma- 
chines if  one  large  enough  is  available.  In  the  special 
machine,  the  boring  tools  are  still  and  the  dryer  revolves, 
while  in  the  regular  boring  machine  the  job  is  still  and 
the  tools  revolve  and  feed  with  the  bar. 

Finishing  turning  dryers  after  assembly  may  be  done 
on  a  regular  lathe  of  sufficient  dimensions  to  accommodate 
the  dryer.  In  this  operation  the  diameter  is  reached 
within  10-thousands  of  an  inch,  which  is  left  for  the  grinder 
This  operation  is  done  with  the  dryer  rolling  on  its  own 
journals. 
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Shop  view  showing  Operation  of  Grinding  Suction  Roll, 
also  Method  Measuring. 

Dryer  grinding  is  also  done  on  special  machines.  The 
dryer  is  rotated  on  its  journals  and  the  grinding  head  tra- 
vels up  and  down  the  dryer.  The  adjustments  of  this 
machine  are  very  accurate  and  the  combinations  of  feed, 
speed,  grits  and  grades  are  the  results  of  much  experiment- 
ing. It  is  to  be  mentioned  that  all  measurements  for 
diameters  are  made  by  means  of  steel  tapes  of  circumferen- 
tial length  which  are  made  in  the  tool  room  in  a  special 
department.  The  use  of  these  special  tapes  prevents 
error  on  the  part  of  workmen  who  do  not  have  any  calipers 
to  set  by  this  method  and  the  accuracy  factor  is  increased 
also  by  reason  of  using  circumferential  lengths  instead 
of  diameters. 

Drill,  tap  and  stud  operations  on  dryers  is  a  one-man, 
one-machine  job  in  a  modern  shop,  entirely  superseeding 
hand  methods. 

The  balance  of  the  operations  on  dryers,  dryer  heads, 
etc.,  include  final  assembly,  balancing,  hydrostatic  test, 
steam  test  and  so  on,  gives  an  idea  of  the  shop  problem 
as  it  refers  to  dryers  alone. 

Shop  Work  on  the  Rolls 

Because  of  the  number,  variet  y  and  size  of  the  various 
rolls  included  in  a  paper  machine,  the  manufacturer  has 
had  to  develop  special  methods  and  tools  for  this  class  of 
work  also. 

Turning  steel  rolls  is  a  developed  art.  Lathes  are 
equipped  with  special  fixtures  usin^  combination  steady 
rests  and  meltiple  tools. 


30-inch  Millspaugh  Suction  Couch  Roll  for  166-inch  Wire 
with  Improved  Design  of  Bearings. 

Roll  heads  are  bored  in  semi-automatic  machines  to 
standard   reamer   dimensions. 

Press  work  journals  are  turned  to  fit  heads  and  pressed 
in  under  supervision  of  inspectors.  Roll  heads,  when  press- 
ed in  are  similiarly  treaded.  Pressure  gauges  indicate  the 
pressure  taken,  and  careful  records  are  kept  of  every  fit. 
In  order  to  handle  large  press  rolls,  a  200-ton  capacity 
horizontal  press  is  used.  For  pres  ing  in  small  journals 
in  heads,  a  50-ton  capacity  vertical  press  is  used. 

Straightening  pipe  rolls  is  another  expensive  opera- 
tion unless  one  is  equipped  with  a  special  machine.  Such 
a  machine  enables  the  operator  to  stand  on  a  platform 
and  control  rotating  and  press  motions.  The  whole 
machine  is  electrically  driven  having  independent  motors 
for  rotating  motion  and  hydraulic  press.  An  expert 
can  straighten  pipes  in  one  tenth  of  the  time  required  by 
the  old  lathe  method. 

Straightening  brass  or  copper  tubes  is  done  in  a  special 
power  rotated  machine,  but  not  pressed  hydraulically. 
The  nature  of  the  metal  and  the  thinness  of  the  tube  makes 
this  a  peaning  operation  that  requires  expert  handling. 

Grinding  rolls  is  done  on  a  machine  designed  especial- 
ly for  the  purpose,  having  facilities  for  crowning  as  desired. 
Large  rolls  are  also  ground  on  the  grinders  used  for  dryers 
grinding.  The  grinding  wheels  are  changed  to  suit  either 
the  cast  iron,  steel,  brass,  granite,  or  rubber  surface  of 
the  roll  as  the  case  may  be. 

Drilling  suction  and  similar  rolls  is  done  in  a  special 
multispindle  drill.  Some  of  the  rolls  have  hundreds  of 
thousands  of  holes  drilled  in  them,  so  that  delivery 
becomes  a  problem  even  with  a  multispindle  machine. 

Bearings  of  many  rolls  are  ground  true  in  a  lathe 
with  a  portable  tool  post  grinder. 

Balancing  of  felt  rolls,   table  rools,  etc.,  is  done  in 
two  operations.     First,  statically  on  parallel    ways,    and 
second,  dynamically  by  running  the  rolls  at  the  operating 
speed  and  applying  weights  in  each  case  at  the  necess 
points.  Special  apparatus  is  used  for  this  work. 

Testing  by  running  in  the  assembled  machine  is  done 
wherever   possible. 

Special  rolls  for  winders  have  zigzag  grooves.  These 
are  cut  by  special  fixtures  on  a  planing  machine  and  require 
indexing  and  gauging  jusl  like  a  .near.     One  single  ^hp 
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on  the  part  of  an  operator  would  render  the  whole  job 
useless  so  that  extraordinary'  precautions  have  to  be  taken. 

Application  of  brass  or  copper  tube  coverings  to  iron 
bodies  of  rolls  is  also  a  very  special  operation. 

Special  papers  require  marking  rolls  which  may  be 
grooved  variously.  The  cutting  of  grooves  in  rubber 
presents  unusual  features  in  tool  shapes. 

General  Machine  work  and  shop  erection 

Outside  of  the  operations  mentioned  in  detail  we  have 
bearings,  frames,  and  multitudinous  parts,  some  in  quanti- 
ties and  some  of  which  only  a  few  are  required.  The  shop 
endeavours  to  secure  interchangeably,  as  far  as  consistent 
with  necessity  and  cost  by  the  use  of  jigs  and  fixtures. 
Each  job  is  considered  on  its  own  merits.  Some  parts 
are  drilled  to  jigs  because  that  is  the  cheaper  method, 
others  are  jigged  because  of  the  interchangeability  required 
Special  fixtures  are  also  made  for  boring,  planing  or  milling 
machining  operations  for  the  same  reasons. 

As  far  as  possible  gauges  are  made  for  all  fits,  Pin 
gauges  are  made   from  a  special  standard  micrometer 


measuring  machine.  All  gauges  are  checked  in  the  tool 
room  before  being  issued,  they  are  also  checked  on  their 
return  to  ensure  that  they  have  not  become  incorrect 
during    usage. 

Each  of  the  separate  sections  of  the  paper  machine 
is  erected  in  the  shop,  as  far  as  possible,  on  iron  skids  the 
same  as  in  the  mill,  and  all  sub-assemblies  are  made  com- 
plete. 

In  the  foregoing  the  author  has  merely  attempted  to 
describe  some  of  the  interesting  features  in  the  process 
of  manufacturing.  The  problems  of  this  shop  work  never 
cease,  and  are  always  new,  because  while  it  might  appear 
to  be  on  the  surface  a  nice  straightforward  job  to  build  a 
machine  it  is  in  actual  practice  no  such  thing.  "Nothing 
ever  comes  right"  is  a  shop  saying  that  tells  you  what  the 
management  job  is.  Material  comes  in  hard,  too  soft, 
seamy,  and  so  on,  and  consumes  your  time.  Tools  don't 
stand  up  to  speed.  Machines  break  down.  Men  make 
mistakes  as  they  always  did  and  always  will.  It  is  all 
however  part  of  the  problem  that  the  manufacturing  plants 
have  to  deal  with,  with  an  eternal  eye  on  one  thing,  the 
delivery  date. 


Note:  -This  paper  was  illustrated  by  lantern  slides  showing  all  the  operations  and  charts  referred  to,  as  well  as  many  others. 

Machine  Tool  Requirements  of  Pulp  and  Paper  Mills 

E.  B.  Wardle 

Paper  presented  at  the  Spring  Meeting  of  the  American  Society  of  Mechanical  Engineers  held  jointly  with 
The  Engineering  Institute  of  Canada,  Montreal,  May  28th,  to  31st,  1923. 


This  paper  is  intended  to  present  a  very  brief  outline 
of  the  machine  tool  requirements  of  pulp  and  paper  mills. 

Very  naturally  as  pulp  and  paper  mills  have  to  run 
continuously  on  a  schedule  of  six  days  per  week  it  is 
essential  that  loss  of  production  be  minimized  by  making 
repair  parts  in  advance,  where  the  need  for  them  can  be 
foreseen,  and  by  installing  necessary  equipment  to  make 
quick  repairs  in  emergencies.  Mills  making  pulp  and 
paper  from  wood  are  naturally  located  where  the  supply 
of  wood  and  power  is  most  plentiful  and  suitable.  This 
generally  means  that  the  location  is  more  or  less  remote 
from  manufacturing  centres  where  machine  tool  equip- 
ment is  already  established  and  available  for  doing  various 
kinds  of  repair  work. 

In  the  manufacture  of  ground  wood  or  mechanical 
pulp,  the  pulp  grinders  are  usually  driven  either  by  water 
wheels  or  by  motors.  The  need  for  machine  tools  to 
handle  such  pieces  as  water  wheel  shafts  is  perhaps  passing 
with  the  advent  of  motor  driven  grinders,  but  in  turn 
the  tendency  in  large  mechanical-pulp  mills  is  toward 
grinder  units  of  large  capacity  and  therefore  requiring 
heavier  and  larger  tools  for  handling  parts  which  need 
repair,  than  in  the  case  of  all  mills  built  over  ten  years 
ago. 

In  chemical  pulp  mills  using  the  soda  and  sulphate 
processes,  and  also  the  sulphite  process,  which  is  more 
common,  the  pieces  to  be  handled  are  neither  so  large 
nor  so  heavy  as  in  the  case  of  the  mechanical-pulp  mill 
but  on  the  other  hand  the  sulphite  process  particularly 
requires  a  large  amount  of  repair  work  especially  on  pipe 
fittings,  valves,  etc.,  which,  due  to  corrosion,  require 
frequent  renewal  even  though  they  are  made  of  acid 
resisting  metal. 


Machine  tools  for  the  pulp  or  paper  mill  repair  shop 
should  be  selected  mainly  with  a  view  toward  ability  to 
handle  widely  varied  kinds  of  work  rather  than  toward 
maximum  economy  of  production,  as  the  kind  and  amount 
of  repair  work  required  on  paper  machines  varies  consider- 
ably. It  depends  somewhat  on  width  of  the  machine  and 
speed,  but  also,  and  very  largely,  on  the  original  design 
of  the  various  parts,  especially  journals  and  bearings. 
Naturally  also  the  care  and  judgment  used  in  operation 
and  maintenance  play  an  important  part  in  the  amount 
of  work  that  the  repair  department  is  called  upon  to 
handle. 

Obviously  a  mill  making  10  tons  of  writing  paper 
per  day,  and  buying  all  of  the  raw  materials  required,  and 
located  near  a  city,  can  easily  get  along  with  a  few  small 
tools  and  have  any  extraordinary  work  done  outside, 
while  a  mill  producing  say  300  tons  of  newspaper  per 
day,  and  located  several  hundred  miles  from  a  well 
equipped  shop,  and  having  in  connection  with  it  a 
mechanical-pulp  mill  of  a  capacity  of  at  least  250  tons 
per  day,  and  a  sulphite  pulp  mill  of  75  tons  per  day. 
must  be  equipped  to  handle  anything  up  to  rolls  weighing 
25  tons  and  25  feet  in  length. 

As  the  equipment  for  the  large  mill  will  naturally 
include  that  for  the  small  one,  perhaps  it  will  be  more 
interesting  to  outline  only  the  requirements  of  the  former. 

The  first  point  about  the  large  mill  to  consider  is 
that  it  must  be  equipped,  generally  speaking,  to  repair 
any  piece  of  machinery  that  is  installed,  and  granting 
this,  it  is  equipped  to  reproduce  it,  provided  the  rough 
casting  or  forging  is  supplied.  As  the  overhead  expense 
for  tools  has  to  be  met  anyway,  the  tendency  is  toward 
making  the  repair  parts  instead  of  buying  them  outside. 
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This  is  especially  true  of  Canadian  mills  using  machinery 
that  has  been  imported.  Several  of  the  large  mills  have 
even  felt  warranted  in  installing  foundries  for  cast  iron 
and  brass  for  making  castings  for  centrifugal  pumps, 
gears,  conveyor  sprockets,  pipe  fittings,  bearings,  bush- 
ings, etc. 

In  addition  to  the  more  or  less  routine  work  of 
repairs,  the  machine  shop  work  required  by  the  various 
changes  and  improvements  in  manufacturing  processes 
and  extensions  to  plant  is  a  very  important  matter  in  a 
mill  that  is  progressive  enough  even  to  try  to  keep  up 
with  the  times. 

So  much  for  the  general  conditions  that  influence 
the  selection  of  equipment. 

A  vertical  boring  mill  is  a  necessity  for  handling  such 
things  as  large  gears,  chipper  discs,  conveyor  sprockets, 
centrifugal  screen  runners  and  large  pulleys.  This  tool 
should  be  capable  of  boring  or  turning  up  to  96-inch 
diameter.  A  smaller  vertical  boring  mill,  say  42-inch, 
is  very  handy  for  handling  smaller  work,  such  as  facing 
flanged  pipe  fittings,  boring  bearings  and  bushings. 

For  handling  rolls  of  various  kinds,  a  heavy  lathe 
is  an  essential.  Press  rolls  of  granite,  wood,  and  rubber 
covered  cast  iron  very  often  require  to  be  turned  or  be 
fitted  with  new  journals  or  to  have  worn  journals  trued 
up.  Felt  rolls  of  wood,  iron  pipe,  or  brass  tubes  frequently 
require  straightening.  Grinder  shafts  occasionally  need 
to  have  the  threads  recut  or  journals  repaired.  For  this 
sort  of  work  a  lathe  of  at  least  24-inch  swing  and  30  feet 
or  more  between  centres  is  needed.  A  double-spindle 
lathe  is  often  purchased  for  this  work,  and  is  very  con- 
venient, as  such  parts  as  cylinder  molds,  48-inch  diameter 
by  120-inch  face  or  more,  can  be  handled  on  the  upper 
spindle.  Otherwise  an  additional  long  lathe  is  usually 
required. 

An  open  side  planer  say  48  inches  by  48  inches  by 
16  feet  will  be  found  very  useful  in  making  repairs  to 
such  heavy  machinery  as  magazine  grinders,  and  chipper 
discs,  which  are  too  large  to  be  handled  in  the  ordinary 
planer.  Some  sort  of  a  planer  of  about  the  size  given  is, 
of  course,  a  necessity.  A  few  mills  find  it  wise  to  also 
have  a  smaller  planer  for  light  work. 

A  back-geared  crank  shaper  of  say  24-inch  stroke  is 
practically  indispensable  and  a  smaller  shaper  is  some- 
times added  for  small  parts. 

Next  in  importance  should  be  placed  a  5-foot  (or 
preferably  6-foot)  universal  radial  drill,  a  30-inch  upright 
drill  press  and  a  small  sensitive  drill. 

Three  pipe-threading  machines  are  needed  to  take 
pipe  sizes  '  t  inch  to  2  inches,  iy2  inches  to  4  inches  and 
4  inches  to  12  inches.  Some  mills  get  along  by  cutting 
threads  on  pipe  larger  than  6  inches  in  a  lathe. 

A  bolt  machine  to  take  up  to  2  inches  is  a  paying 
investment  in  mills  where  changes  and  extensions  are 
frequent. 

A  universal  milling  machine  is  one  of  the  most 
valuable  tools  in  the  shop.     This  tool  should  be  of  fairly 


large  capacity  so  that  it  can  be  used  for  such  work  as 
cutting  gears  up  to  24-inch  diameter  and  1-inch  circum- 
ferential pitch. 

At  least  four  small  lathes  are  required  for  miscel- 
laneous work  in  a  large  mill.  These  tools  should  be 
especially  selected  so  as  to  cover  as  wide  a  variatino  as 
practicable. 

In  addition  to  these  a  specially  equipped  precision 
lathe  of  say  14-inch  swing  is  needed  for  the  tool  room. 

In  a  fully  equipped  shop  a  vertical  key-slotter  of 
about  26-inch  stroke  should  be  installed  for  keyseating 
large  pulleys,  conveyor  sprockets,  gears  and  shaft 
couplings. 

A  250-ton  crank  pin  press  is  another  necessity.  This 
machine  is  especially  useful  for  motor  and  pump  couplings 
and  on  gears  and  pulleys  for  paper  machine  drives  where 
good  fits  must  be  made. 

Such  small  tools  as  a  shaft  centering  machine,  emery 
grinder,  grindstone,  twist  drill  grinder,  power  hack  saw, 
and  pneumatic  hammers  and  drills  and  portable  electric 
grinder  and  buffer  should  of  course  be  included  in  even 
a  small  shop. 

Special  tools  necessary  for  the  paper  mill  include  a 
suitable  size  roll  grinder  for  grinding  calender  rolls  and 
press  rolls,  slitter  grinder,  knife  grinder,  plug  lathe,  core 
machine  and  a  gear  cutter  for  bevel  mortise  gears. 

The  pulp  mill  requires  equipment  for  sharpening 
circular  saws  up  to  at  least  66-inch  diameter,  and  a 
grinder  for  chipper  and  barker  knives.  A  hobber  for 
cutting  grinder  burrs  is  also  advisable.  Most  mills  have 
a  special  lathe  (usually  home  made)  for  hanging  and 
truing  grinder  stones. 

The  blacksmithshop  equipment  should  include  forges, 
and  preferably  a  power  hammer,  power  punch  and  shears, 
cold  saw  and  apparatus  for  heat  treatment  and  tempering 
steel. 

An  oxy-acetylene  welding  outfit  is  nowadays  con- 
sidered a  prime  requisite  in  the  pulp  and  paper  mill 
repair  department  and  a  small  portable  electric  welding 
outfit  will  soon  pay  for  itself. 

Most  mills  make  a  large  proportion  of  the  patterns 
for  castings  that  are  required.  A  rip  saw,  cutting  off 
saw,  buzz  planer  and  wood  turning  lathe  are  the  minimum 
requirements.  Several  of  the  large  mills  that  have  been 
built  have  practically  been  forced  into  building  houses 
for  their  employees  and  in  such  cases  regular  planing  mill 
equipment  is  needed  for  making  complete  house  trim. 
This  equipment  is  very  useful  also  for  doing  such  work 
as  tanks  and  chests  for  the  mills. 

Built-in  motor  drives  are  greatly  to  be  preferred  on 
all  tools  in  which  heavy  parts  have  to  be  handled  in  order 
that  the  tools  may  be  conveniently  located  and  so  that 
they  can  be  served  by  an  overhead  travelling  crane  or 
trolley.  Many  of  the  smaller  tools  can  also,  with  manifesl 
advantages,  be  equipped  with  separate  motors. 
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Saguenay  Branch  Established 

With  the  inauguration  on  August  tenth,  at  Kenogami. 
of  the  Saguenay  Branch  of  The  Institute,  another  member 
was  added  to  the  ever  increasingly  important  group  of 
engineering  societies  known  as  the  branches  of  The 
Institute,  and  another  area  of  influence,  activity  and 
consequent  responsibility  added  to  the  engineering 
profession. 

While  it  is  already  well  established  that  in  power 
plant  development  the  engineer  is  supreme,  whether  it 
means  reporting  on  the  feasibility  of  the  project,  design- 
ing the  works  to  be  built,  and  later  supervising  their 
construction,  and  deciding  on  the  installation  and  equip- 
ment, the  engineer  has  not  been  given  credit  for  the  part 
he  has  played  and  is  playing  in  the  large  industrial  enter- 
prise*- of  the  Dominion.  The  establishment  of  the  new 
branch  in  the  Saguenay  reveals  the  fact  that  in  the  pulp 


and  paper  industry,  and  this  applies  not  only  to  that 
district  but  to  the  whole  of  Canada,  members  of  the 
engineering  profession  are  occupying  positions  of  greatest 
importance,  and  more  and  more  are  the  financial  men 
recognizing  the  value  of  the  engineer,  not  alone  in  design- 
ing, erecting  and  installing  and  equipping  their  plants, 
but  also  in  the  maintenance,  production  and  actual 
management.  Gradually  it  is  becoming  recognized  that 
such  industries  are  absolutely  dependent  upon  men  with 
engineering  knowledge  and  experience,  and  the  more 
fully  this  fact  is  appreciated  the  greater  will  be  the 
benefit  to  the  industry. 

Programme  Maritime  General 
Professional  Meeting 

(Subject  to  revision) 

St.  John,  N.B.   September  26th.  27th  and  28th,  1923. 

First  Session 

Wednesday,  September  26th. 

10.00  a.m.    Registration. 

10.30  a.m.    Addresses  of  Welcome  by  Lieutenant-Governor 
of  New  Brunswick  and  Mayor  of  St.  John. 
Business. 
Papers. 

"Locomotive  Tonnage  Rating,"  by  W.  U. 
Appleton,  Moncton,  N.B.,  General  Super- 
intendent,   Atlantic    Region,    Canadian 
National  Railways. 
Discussion. 

"Metallurgical  Reheating  Furnaces  for 
Blooms,  Billets  and  Slabs,"  by  A.  P. 
Theuerkauf,  M.E.I. C,  Sydney.  N.S.,  Assis- 
tant Chief  Engineer,  Dominion  Iron  and 
Steel  Company. 
Discussion. 
1.00  p.m.    Luncheon.     Paradise  Grill,  87  Charlotte  St. 

Guests  of  the  St.  John  Branch. 
2.30  p.m.    Paper. 

"Hydro-Electric  Development,"  by  F.  T. 

Kaelin,  m.e.i.c,  Montreal,  Que.,  Chief 

Engineer,  Shawinigan  Water  and  Power 

Company. 

4.00  p.m.    Auto  Drive  or  Golf. 

7.00  p.m.    Dinner.     Riverside  Golf  and  Country  Club. 

Second  Session 

Thursday,  September  27th. 
10.00  a.m.    Paper. 

"St.  John  Dry  Dock,"  by  E.  G.  Cameron, 
A.M.K.i.c.  Chief  Engineer,  St.  John  Dry 
Dock  and  Shipbuilding  Company. 
Discussion. 
11  15  a.m.    Adjourn  to  Courtenav  Bav  for  Inspection  of 

Dry  Dock. 
1.30  p.m.    Luncheon  at  Courtenav  Bay.     Guests  of  St. 
John  Dry  Dock  and  Shipbuilding  Company. 
3.00  p.m.    Boat  trip  on  St.  John  Harbour. 
8.00  p.m.    Paper. 

"The  Fuel  Problem  of  Canada,"  by  F.  A. 
Combe,    M.E.I.C,    Montreal,    Consulting 
Combustion  and  Steam  Engineer. 
Discussion. 
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Third  Session 

Friday,  September  28th. 
10.00'jun.    Papers. 

"A  Lump  of  Coal,"  by  K.   L.   Dawson, 
A.M.E.i.c,  Halifax,  N.S.,  Assistant  Engin- 
eer, Gas  Department,  Nova  Scotia  Tram- 
ways and  Power  Company. 
Discussion. 
"Baltimore    Harbour    Improvement,"   by 
Bancroft  Hill,  Harbour  Engineer,  Balti- 
more. 
Discussion. 


The  Engineer  in  the  Pulp  and  Paper 
Industry 

The  manufacture  of  pulp  and  paper  is  essentially  the 
domain  of  the  engineer  and  in  Canada  it  is  only  natural 
that  this  most  important  industry  is  in  the  main  directed 
by  men  of  technical  engineering  training.  This  industry 
might  rightly  be  termed  a  "pioneer  industry".  It  must 
ever  move  to  the  outshirts  of  developed  territory  which 
by  virtue  of  its  primative  state  provides  the  most  desirable 
source  of  supply  of  the  fundamental  raw  material,  pulp- 
wood,  and  what  body  of  men  have  borne  the  burden  of 
development  in  this  country  as  the  engineer. 

From  the  initial  stages  of  promotion  it  falls  to  the 
engineer  to  carry  on  investigations  and  reconnaissance 
work  of  the  forest  resources,  the  means  of  transporting 
the  pulp  logs,  the  mill  site  with  the  many  important 
details  of  water  supply,  power  supply,  transportation 
facilities  for  raw  materials  and  finished  product,  labour 
conditions  both  for  construction  and  operation,  housing 
facilities  —  these  all  devolve  on  the  engineer. 

With  the  decision  to  develop  comes  the  more  detailed 
investigations,  the  design  of  structures,  the  layout  of  the 
plant,  the  determination  of  property  requirement,  the 
proper  provision  for  a  supply  of  power  whether  it  is  to  be 
developed  by  the  company  or  purchased  from  some 
distributing  power  company,  the  construction  of  all 
necessary  works,  the  installation  of  railway  facilities,  the 
choice  and  installation  of  the  most  suitable  machinery  and 
equipment  and  a  thousand  other  details  —  all  these  - 
all  rest  with  the  man  of  engineering  training.  When  it 
is  considered  that  every  branch  of  engineering,  -  civil 
(in  all  its  sub-branches,  such  as  construction,  surveying, 
town  planning,  hydraulic,  railroad,  etc.),  mechanical, 
electrical,  forestry,  chemical,  and  management  engineer- 
ing —  enters  into  the  development  of  a  pulp  and  paper  mill, 
is  it  any  wonder  that,  when  the  mill  is  completed  and 
operation  commences,  there  are  to  be  found  engineers  at 
the  head  of  all  departments,  as  active  operating  manager, 
and  even  on  the  board  of  directors.  Such  is  the  case 
to-day.  —  engineers  are  taking  a  greater  and  greater  part 
in  the  control  and  management  of  our  industries  and  in 
their  hands  lies  to  a  very  large  extent  the  direction  of 
the  pulp  and  paper  industry. 
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Recent  Visitors  to  Ht-adquarters 

'  Vf.  Haywood,  a.m.e.i.c,  New  York,  N  "i  .  c    R.  Young,  m.e.i.i  . 

ntO,    Opt.,    D.   0.    Wing,    A.M.E.I.C,    Iberville.  (Jut-  .    \     M.    Hall, 

m.k.1  (  .  Winnipeg,  Man.,  j.  N.  Finlayson,  \i  i  i.e.,  Winnipeg,  Man., 
J.  J.  Trail,  a.m. km  .  Toronto,  Ont.,  (  M  Barg,  UM.E.I.C,  Three 
Rivers,  nue.,  P.  Manning,  am  i  i  i  .  Peterborough,  Onl 


W.  A.  Hendry,  A.M.E.I.C. 

William  A.  Hendry,  a.m.e.i.c,  chief  engineer  of  the 
Nova  Scotia  Highways,  and  one  of  the  best  known  engin- 
eers in  the  Maritime  provinces,  died  at  his  home  at 
Bedford,  a  suburb  of  Halifax,  on  June  29th,  1923.  He 
had  been  in  poor  health  and  was  confined  to  his  residence 
for  six  weeks. 

The  late  Mr.  Hendry,  was  born  at  Halifax,  on 
October  12th,  1859,  and  in  his  early  twenties  was  assistant 
engineer  on  the  construction  of  the  Cape  Breton  railway 
from  Port  Hawkesbury  to  Sydney  and  later  in  the  building 
of  the  bridge  across  Grand  Narrows,  Bras  D'Or  Lakes  and 
the  construction  of  Sydney  and  Louisburg  railway  for  the 
Dominion  Coal  Company.  He  was  later  engaged  in  the 
electrification  of  Halifax  Street  Railway ;  building  of  Halifax 
and  Southwestern  railway;  and  surveys  for  Halifax  and 
Eastern  railway,  now  the  Musquodobolt  branch  of  the 
Canadian  National  Railways.  After  completion  of  the  latter 
railway  he  was  made  its  chief  resident  engineer.  Two  years 
ago  he  was  appointed  chief  engineer  of  the  provincial 
highways.  Mr.  Hendry  was  admitted  as  an  Associate 
Member  of  The  Engineering  Institute  of  Canada  on  May 
20th,  1892.  Mr.  Hendry  is  survived  by  two  sons  and 
four  sisters.    His  wife  predeceased  him  three  years  ago. 

Lieut.  Dennis  Baker,  B.Sc,  A.M.E.I.C. 

After  being  in  ill  health  for  some  time,  Lieut.  Dennis 
Baker,  B.ScMcGill  University '15,  a.m.e.i.c,  died  at  Ste. 
Agathe  des  Monts  on  July  12th,  1923,  from  pneumonia. 
The  late  Mr.  Baker  was  born  at  Ocklev,  Surrey,  England, 
on  October  15th,  1893. 

During  his  college  term  he  spent  one  summer  as  rod- 
man  on  construction  with  a  survey  party  for  the  Canadian 
Pacific  Railway,  and  another  summer  as  draughtsman  in 
the  office  of  the  Canadian  Signal  Company,  Lachine. 
Immediately  after  graduation  he  enlisted  receiving  a 
commission  as  lieutenant  in  the  Royal  Engineers,  being 
a  section  commander.  He  was  wounded  in  October  of 
that  year,  and  in  August  1917  became  personal  assistant 
to  the  assistant  director  of  railways  on  the  left  bank  of 
the  Mesopotamia.  A  year  later  he  was  assistant  engineer 
under  the  engineer  in  charge  of  Diala  Bridge  construction. 
On  this  bridge  he  was  in  charge  of  labour  including  five 
supervisors  and  eight  hundred  natives  —  concrete  work 
and  erection  of  girders.  He  also  had  charge  of  alignment 
and  minor  bridges  for  three  mile  railway  diversion.  Since 
returning  to  Canada  in  1919,  he  had  been  in  poor  health. 

Mr.  Baker  was  elected  to  Associate  Membership  in 
The  Institute  on  December  21st.  1920. 

Robert  Woolston  Hunt,  M.E.I.C. 

It  is  with  regret  thai  word  has  been  received  of  the 
death  of  Robert  Woolston  Hunt,  M.E.I.C,  at  his  home  in 
Chicago,  on  July  11th,    1923,  at    the  age  of  eighty-four. 

The  late  Mr.  Hunt  was  born  in  Fallsington,  Bucks 
Co.,  Pa.,  on  December  9th.  1838.  He  spenl  several 
years  learning  the  practical  side  of  iron  making  in  tin- 
rolling  mills  of  John  Burnish  and  Company,  Pottsville, 
Pa.,  and  later  took  a  course  in  analytical  chemistry  in  the 
laboratory  of  Booth,  Garretl  and  Blair.  Upon  the  com- 
pletion of  this  he  entered  the  employ  of  tin-  Cambria  lion 
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Company,  of  Johnstown,  Pa.,  and  for  them  on  August  first, 
I860,  he  established  the  first  laboratory  in  America  as  a 
direct  part  of  an  iron  and  steel  organization.  In  the  fall 
of  1861,  he  entered  the  United  States  military  service 
and  was  in  command  of  Camp  Curtain  at  Harrisburg,  Pa., 
with  the  rank  of  captain.  Upon  being  mustered  out  of 
service,  he  returned  to  the  employ  of  the  Cambria  Iron 
Company  and  was  sent  to  the  works  at  Wyandotte,  Mich., 
where  experiments  with  the  new  bessemer  process  of 
making  steel  were  being  conducted.  He  was  placed  in 
charge  of  the  experimental  works  in  July,  1865,  and  so 
continued  until  May,  1866,  when  the  Cambria  Iron  Com- 
pany called  him  back  to  Johnstown  to  take  charge  of  its 
steel  business.  It  was  at  the  mill  later,  and  largely  under 
Mr.  Hunt's  direction,  that  the  first  commercial  order 
for  steel  rails  ever  made  in  America  was  rolled. 

Later,  he  assisted  in  designing  and  building  the  Bes- 
semer works  of  the  Cambria  plant,  in  1873  he  moved  to 
Troy,  N.Y.,  to  become  superintendent  of  the  Alband  and 
Rensselaer  Iron  and  Steel  Company.  During  his  years  of 
active  connection  with  steel-rail  manufacture  he  almost 
completely  rebuilt  the  various  works  of  this  company 
and  he  also  patented  many  details  of  iron  and  steel  metal- 
lurgical processes  and  machinery,  including,  in  conjunc- 
tion with  others,  the  first  automatic  rail  mill  tables. 

Upon  leaving  Troy  in  1888,  he  removed  to  Chicago, 
and  established  the  bureau  of  inspection,  tests  and  consul- 
tation now  known  as  the  Robert  W.  Hunt  Company. 

Mr.  Hunt  was  elected  Member  of  The  Engineering 
Institute  of  Canada  on  April  8th,  1911.  He  was  a  member 
of  numerous  other  technical  societies  among  which  may 
be  mentioned  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  (honorary  member  and  twice  president) ; 
American  Society  of  Mechanical  Engineers;  (honorary 
member  and  past  president);  American  Society  of  Civil 
Engineers;  Western  Society  of  Engineers,  (honorary 
member  and  past  president) ;  the  Institution  of  Mechanical 
Engineers;  the  Iron  and  Steel  Institute  of  England; 
American  Iron  and  Steel  Institute;  and  the  American 
Society  of  Testing  Materials,  (honorary  member  and  past 
president). 

In  1912  Mr.  Hunt  was  awarded  the  John  Fritz  medal, 
i  for  his  contribution  to  the  early  development  of  the 
bessemer  process)  and  in  June  of  this  year  he  was  given 
the  Washington  award  of  the  Western  Society  of  Engineers 
in  recognition  of  his  achievements.  He  was  for  many 
years  a  trustee  fo  the  Rensselaer  Polytechnic  Institute 
and  in  1916  received  from  it  the  honorary  degree  of  Doctor 
of  Engineering.  He  was  married  in  1866  to  Miss  Eleanor 
Clark,  of  Ecorse,  Mich.,  who  survives  him. 
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PERSONALS 


Heroic  Death  of  Engineer 

E.  H.  Pacy,  a.m.e.i.c,  advises  of  the  death  of  John 
Marven  Fouse,  his  partner  in  the  Pittsburgh  Welding 
Corporation,  while  engaged  in  an  unusual  act  of  heroism. 
Mr.  Fouse  was  drowned  on  July  twentieth,  off  the  Dela- 
ware coast,  in  an  effort  to  save  his  brother  who  was  in 
distress  and  called  for  help.  The  condition  of  the  sea 
was  such  that  boatmen  declined  to  go  to  the  assistance 
of  the  brother,  and  Mr.  Fouse,  who  was  on  the  beach, 
swam  out  and  becoming  exhausted,  went  down.  At  the 
time  of  his  death  he  was  vice-president  and  treasurer  of 
the  Pittsburgh  Welding  Corporation  of  Pittsburgh. 

Mr.  Fouse  graduated  from  Lehigh  University  with 
the  class  of  1905,  and  at  the  time  of  his  death,  as  well  as 
holding  the  position  mentioned,  he  was  the  American 
representative  of  the  Dominion  Bridge  Company  Limited. 


R.  R.  Bostwick,  jr.E.i.c,   has  been   transferred   by 

the  Canadian  National  Railways  from  Toronto  to  Montreal. 

C.  O.  Foss,  a.m.e.i.c,  of  St.  John,  N.B.,  has  resigned 
from  the  position  of  chief  engineer,  of  the  New  Brunswick 
Electric  Power  Commission. 

Hugh  M.  Black,  S.E.I.C.,  of  Montreal,  ha-  accepted 
a  position  with  the  Allis-Chalmers  Manufacturing  Comp- 
any, Milwaukee,  in  their  steam  turbine  department. 

J.  Hardy  Devey,  a.m.e.i.c,  is  with  Charle-  H. 
Ellacott,  m.e.i.  c,  on  railwav  construction  work  at 
Doughton,  N.C. 

W.  E.  Bennett,  S.E.I.C.,  is  resident  engineer  on  the 
Larder  Lake  extension  of  the  Temiskaming  and  Northern 
Ontario  Railway,  at  Dane,  Ont. 

H.  D.  Fyfe,  a.m.e.i.c,  of  Vancouver,  B.C.,  is  engineer 
for  the  Iroquois  Gas  Corporation,  Buffalo.  N.Y.  Mr.  Fyfe, 
was  of  the  class  of  1911,  School  of  Practical  Science, 
University  of  Toronto. 

L.  J.  Scott,  s.E.l.C,  is  on  the  engineering  staff  of  the 
Anglo-Newfoundland  Development  Company,  Ltd.,  at 
Grand  Falls,  Newfoundland.  Mr  Scott  graduated  in 
applied  science  from  McGill  University,  this  year. 

Stuart  M.  Connelly,  S.e.i.c,  until  recently  on  the 
staff  of  the  Welland  Ship  Canal,  at  Thorold,,  Ont.,  has 
located  in  Vancouver,  B.C.,  and  is  at  present  timber 
cruising  for  a  firm  of  forestry  engineers. 

J.  A.  M.  Penrose,  jr.E.i.c,  of  Winnipeg,  Man.. 
engineer  in  charge  of  construction  for  the  Wind  River 
Lumber  Company  of  Portland,  Oregon,  and  is  at  present 
at  Camp  8,  Carson,  Oregon. 

Simcoe  C.  Scadding,  s.e.i.c,  is  with  the  Be'.l  Tele- 
phone Company  of  Canada,  Limited,  at  Montreal,  in 
the  chief  accountants  office.  Mr.  Scadding,  graduated 
in  electrical  engineering  in  1922  from  the  University  of 
Toronto. 

R.  I.  Wynne-Roberts,  s.e.i.c,  has  joined  the  sales 
staff  of  Bristol  Company,  New  York.  Mr  Wynne- 
Roberts  received  his  B.A.Sc.  degree  from  the  University 
of  Toronto  in  1922  and  his  M.A.Sc.  in  chemical  engineering 
this  spring. 

P.  E.  Mcllhargey,  jr.E.i.c,  is  assistant  electrical 
engineer  with  the  Canadian  National  Railways,  central 
region,  with  headquarters  at  Toronto.  Mr.  Mcllhar^ey 
received  the  degree  of  B.A.Sc.  in  mechanical  engineering 
from  the  University  of  Toronto  in  1917. 

R.  C.  McLachlan,  a.m.e.i.c.  is  engineer  for  Messrs. 
J.  P.  Porter,  Standifer  and  Porter  Brothers,  of  St.  Catha- 
rines, Ont.,  contractors  on  the  Welland  Ship  Canal,  sections 
1  and  2.  Mr.  McLachlan  is  a  graduate  of  McGill  Univer- 
sity of  the  class  of  1916. 

J.  B.  Hayes,  B.Sc.,  a.m.e.i.c,  who  has  been  for  some 
time  on  the  engineering  staff  of  Stone  and  Webster, 
Boston,  Mass.,  is  now  assistant  manager  of  the  Jamaica 
Public  Service  Company.  Limited,  with  headquarters  at 
Kingston,  Jamaica,  B.W.I. 

Carlo  Carniel,  a.m.e.i.c.  is  now  located  in  Frank- 
neld,  Jamaica,  B.W.I.,  on  railway  work.  While  in  Canada 
Mr.  Carniel  was  connected  with  the  Bedford  Construction 
Company  of  St.  John,  as  superintendent  and  later  as 
manager. 
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Charles  Leaver,  a.m.e.i.c,  has  been  transferred  by 
the  Imperial  Oil  Refineries,  Limited,  from  Montreal,  to 
superintendent  at  their  Sarnia  refinery.  Mr.  Leaver  receiv- 
ed the  degree  of  B.A.Sc.  in  1910  from  the  University  of 
Toronto,  and  has  been  connected  with  the  above  company 
for  the  past  eleven  years  in  various  capacities. 

K.  R.  MacKinnon,  a.m.e.i.c,  was  appointed  in  May 
of  this  year  to  the  position  of  general  superintendent  of 
the  Nebraska  Power  Company,  Omaha,  Neb.  On  return- 
ing from  overseas  in  1919  Mr.  MacKinnon  accepted  a 
position  in  the  efficiency  department  of  the  company 
and  two  years  later  was  appointed  chief  operating  engineer. 

L.  L.  Jacobs,  a.m.e.i.c,  of  Montreal,  has  deen 
transferred  to  Toronto  by  the  Fess  Oil  Burners  of  Canada, 
Limited.  Mr.  Jacobs  was  formerly  located  at  the 
Montreal  office  of  this  company  and  is  now  at  the  head 
office  in  Toronto,  in  charge  of  the  entire  operations  of 
the  company. 

William  S.  Wilson,  a.m.e.i.c,  is  manager  of  the  Lands 
Department  of  the  Lake  Superior  Corporation  at  Sault 
Ste.  Marie.  Mr.  Wilson  was  located  at  the  Soo  with  the 
Algoma  Steel  Corporation  for  some  seven  or  eight  years 
until  the  end  of  1922,  when  he  moved  to  Toronto  in 
connection  with  some  investigation  work  with  Walter  J. 
Francis  &  Co.  Ltd. 

A.  E.  Patterson,  a.m.e.i.c,  of  Longueuil,  Quebec, 
has  been  appointed  town  engineer  of  Greenfield  Park, 
Quebec.  Mr.  Patterson,  who  is  a  graduate  of  McGill 
University  of  the  class  of  1915,  has  for  the  past  four 
years  been  in  charge  of  maintenance  of  way,  structures 
and  buildings,  for  the  Montreal  and  Southern  Counties 
Railway. 

E.  V.  Deverall,  a.m.e.i.c,  is  with  the  Canadian  and 
General  Finance  Company,  Limited,  Toronto,  on  their 
engineering  staff,  on  the  design  of  power  houses  for  Latin 
America  and  Spanish  power  companies.  Mr.  Deverall 
graduated  from  the  University  of  Toronto  with  the  class 
of  '15  and  has  since  been  engaged  in  structural  engineer- 
ing with  the  Dominion  Bridge  Company,  Limited,  and 
Frank  Barber  and  Associates,  Limited. 

D.  E.  McPherson,  a.m.e.i.c,  has  accepted  a  position 
with  Messrs.  Blank  and  Veatch,  consulting  engineers  of 
Kansas  City,  Mo.  After  graduating  from  the  University 
of  Manitoba  in  1916,  Mr.  McPherson  was  appointed  assist- 
ant engineer  with  the  Winnipeg  Aqueduct  Construction 
Company  and  later  spent  several  years  with  the  Canadian 
National  Railways,  on  maintenance  work,  etc.,  in  the 
West. 

P.  C.  Kirkpatrick,  a.m.e.i.c,  who  has  been  located 
at  Great  Falls,  on  the  Winnipeg  river,  on  the  construction 
of  the  new  power  development  for  the  Manitoba  Power 
Company,  has  been  transferred  to  the  Humber  River 
project  in  Newfoundland,  where  he  is  engineer  for  Fraser, 
Brace  and  Company,  Limited.  Mr.  Kirkpatrick,  is  a 
graduate  of  McGill  University,  in  civil  engineering,  and 
has  been  connected  with  the  above  firm  for  some  time  on 
various  works. 

S.  R.  Turner,  a.m.e.i.c,  has  accepted  a  position  with 
Charles  Walmsley  and  Company  (Canada)  Limited, 
Longueuil,  Que.  Mr.  Turner  has  had  considerable  experi- 
ence in  structural  steel  work,  both  draughting  and  super- 
intending, and  was  for  a  time  mill  engineer  with  the 
Riordon  Company,  Limited,  at  Ilawkesbury,  Ont.,  and 
later  engineer  with  the  Spanish  River  Pulp  and  Paper 
Company  at  Espanola,  Ont.  Subsequently  he  was  engineer 
for  the  Wm.  Hamilton  Company  of  Peterborough,  Ont. 

Harry  L.  Dowling,  A.M.E.I.C,  has  joined  the  engineer- 
ing staff  of  the  Canadian  and  General  Finance  Company, 
Limited,   Toronto.     Mr.   Dowling  is  a  graduate  of  the 


University  of  Toronto,  receiving  his  B.A.Sc.  degree  in 
1919  and  was  for  a  time  connected  with  the  Dominion 
Bridge  Company,  Limited,  at  their  Toronto  office  as  struc- 
tural draughtsman  and  later  accepted  a  position  as  struc- 
tural engineer  for  Albert  Kahn,  architect,  Detroit.  He 
was  for  a  time  structural  engineer  with  Frank  Barber  and 
Associates,   Limited. 

Charles  War  nock,  a.m.e.i.c,  vice-president  and  gen- 
eral manager  of  the  Robert  W.  Hunt  and  Company,  Limit- 
ed, has  been  elected  president  of  the  company,  to  succeed 
the  late  president,  Robert  W.  Hunt,  M.E.I. c,  who  died 
at  his  home  in  Chicago,  on  July  11th,  1923.  Mr.  Warnock 
received  his  engineering  training  and  education  in  the 
United  States,  and  first  joined  the  Robert  W.  Hunt  and 
Company,  Limited,  in  1903  as  general  inspector  on  steel 
buildings,  bridges,  etc.,  and  in  1904  was  appointed  their 
Canadian  manager. 

A.  C.  Brown,  m.e.i.c,  has  resigned  as  chief  engineei 
for  J.  P.  Porter,  Standifer  and  Porter  Brothers,  St.  Catha- 
rines, to  accept  the  position  of  engineeer  and  manager 
for  Sir  William  Arrol  and  Company,  Limited,  on  their 
contract  for  the  Hollinger  Power  Development,  on  the 
Abitibi  river,  in  connection  with  which  the  preliminary 
work  of  erecting  camps,  railway  sidings,  etc.,  it  is  under- 
stood, has  already  commenced.  Mr.  Brown  received  his 
earlier  training  and  education  in  England  and  after  six- 
years  of  experience  in  the  design  and  construction  of 
docks  he  came  to  Canada  and  was  chief  assistant  engineer 
for  the  Halifax  Ocean  Terminals  and  was  later  appointed 
resident  engineer  in  charge  of  dock  construction.  In  1919 
he  was  appointed  chief  engineer  for  J.  P.  Porter  and  Com- 
pany, contractors  of  Halifax,  N.S.  and  in  1921  was  appoint- 
ed to  the  position  from  which  he  has  just  resigned. 

B.  Stuart  McKenzie,  M.E.I.C.  moves  to  Montreal 

B.  Stuart  McKenzie,  m.e.i.c,  has  associated  himself 
with  the  Dominion  Engineering  and  Inspection  Company, 
with  headquarters  at  320  Lagauchetiere  Street  West, 
Montreal.  Mr.  McKenzie  has  recently  come  from  Win- 
nipeg in  which  city  he  practised  as  consulting  engineer  foi 
about  eight  years.  Latterly  he  was  field  engineer  for  11 le 
Manitoba  Power  Company  on  their  168,000-h.p.,  hydro 
electric  development  at  Great  Falls  on  the  Winnipeg  river. 
Mr.  McKenzie  has  had  extensive  experience  in  foundations 
and  underpinning  of  buildings,  hydro-electric  work, 
structural  steel  work,  inspection  and  testing  of  construc- 
tion materials,  etc.  He  was  a  member  of  the  Council  of 
The  Engineering  Institute  of  Canada  in  1920  and  was  first 
chairman  of  the  Institute  committee  investigating  conci  i 
deterioration  in  Alkali  soils. 

Becomes  (Jenentl  Manager 

George  L.  Guy,  m.e.i.c,  who  has  foi  ye; 
secretary-treasurer  of  the  Winnipeg  Branch  of  The 
Institute,  been  one  of  the  most  energetic  members  in 
the  west,  has  given  up  his  private  practice  ;is  con 
suiting  electrical  engineer  in  Winnipeg,  to  assume  t In- 
general  managership  of  the  Tudhope- Anderson  Company, 
Limited,  Oriilia.  Ontario,  following  a  report  made  by 
Mr.  Guy  on  a  reorganization  of  this  company. 

Besides  carrying  on  a  successful  private  practice, 
Mr.  Guy  was  for  a  number  of  years  chiei  i  r  ol  the 

Manitoba  Utilities  Commission,  holding  office  until  the 
commission  was  dissolved.    He  was  responsible  for  the 
entire  valuation  work  on  the  Winnipeg  Electrical  Com 
pany,  and  among  other  important  assignments  he 
consulting  engineer  to  a  number  of  milling  and  elevator 
companies. 

Mr.  Guy  is  one  of  the  mosl  popular  members  of  the 
profession,  of  well  known  ability,  and  judged  i>*  the 
splendid  record  he  has  made  in  the  past,  hi  in 

his  new  position  oi  responsibility  seems  amprj 
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\V.  Gordon  Mitchell,  M.Sc.,  M.K.I.C,  Chairman  Saguenay 

I  {ranch 

At  the  initial  meeting  of  the  Saguenay  Branch, 
W.  Gordon  Mitchell,  M.E.l.c,  was  elected  chairman. 
Mr.  Mitchell  was  born  in  Port  Hope,  Ontario,  in  1888, 
and  is  a  graduate  of  McGill  University,  having  received 
his  degrees  of  B.Sc,  in  1913,  and  M.Sc,  the  following  year. 
During  the  summers  of  his  university  course  he  was  on 
railway  and  highway  construction  work  and  following  his 
graduation  in  1913  he  was  on  technical  investigations  for 
the  Mount  Royal  Tunnel  and  Terminal  Company.  From 
1914  to  1916  he  was  in  charge  of  the  division  of  wood  pres- 
ervation for  the  Forest  Products  Laboratories,  Montreal. 
For  the  next  three  years  he  was  mining  engineer  with  R. 
Martens  and  Company,  Ltd.,  of  London,  England,  engaged 
in  the  investigation  of  timber  and  mining  industries  in 
Scandinavia,  Finland,  European  Russia,  Serbia  and  Man- 
churia. For  six  months  in  the  latter  part  of  1919  he  was 
on  independent  engineering  work  in  Canada  and  the 
United  States,  following  which  he  was  appointed  by  the 
Canadian  Export  Paper  Company,  Montreal,  to  investig- 
ate technical  and  economic  conditions  of  the  pulp  and 
paper  industry  in  Norway,  Sweden,  Finland,  Russia, 
Poland  and  Germany.  In  March  1921,  he  became  asso- 
ciated with  Price  Brothers  and  Company,  Limited,  and 
in  January  1922,  took  charge  of  the  operation  of  the 
company's  pulp  and  paper  mills  as  assistant  to  the 
president. 

Hemming  Falls  Contract  Let 

J.  B.  Woodyatt,  a.m.e.i.c,  general  manager  of  the 
Southern  Canada  Power  Company,  Limited,  has  had  his 
engineering  staff  for  some  months  working  on  plans  for 
the  development  of  one  of  the  company's  power  sites 
located  at  Hemmings  Falls,  near  Drummondville,  on  the 
St.  Francis  river,  Quebec.  The  design  and  construction 
of  this  development  has  been  in  charge  of  J.  S.  H.  Wurtele, 
m.e.i.c,  plant  manager  of  the  Southern  Canada  Power 
Company.  The  purchase  of  machinery  and  equipment 
will  be  made  through  the  purchasing  department  of  the 
Southern  Canada  Power  Company,  Limited. 

It  is  proposed  to  develop  30,000  h.p.,  which  will  be 
second  of  a  chain  of  six  power  developments  under  this 
company  on  the  St.  Francis  river.  With  the  increasing 
demand  for  electric  energy  it  is  anticipated  that  the 
total  capacity  of  the  plant  will  be  disposed  of  by  the  time 
the  plant  is  in  operation,  following  which  an  additional 
power  site  will  be  put  to  use. 

The  contract  was  awarded  to  the  Foundation  Com- 
pany of  Canada,  of  which  R.  E.  Chadwick,  m.e.i.c,  is 
general  manager,  L.  C.  Jacobs,  m.e.i.c,  general  super- 
intendent in  charge  of  engineering  work,  W.  H.  Hunter, 
a.m.e.i.c,  resident  engineer,  W.  Griesbach,  a.m.e.i.c, 
office  engineer,  and  F.  G.  Rutley,  a.m.e.i.c,  engineer. 

Institute  Members  form  Partnership 

Norman  D.  Wilson,  c.E.  (Tor.),  a.m.e.i.c,  and 
Arthur  E.  K.  Bunnell,  a.m.e.i.c,  have  entered  partnership 
under  the  name  of  Wilson  and  Bunnell,  for  the  practice  of 
surveying,  city  planning  and  allied  subjects,  with  offices 
at  57  Queen  Street,  West,  Toronto. 

In  1903  Mr.  Wilson  received  his  diploma  (with  honours) 
in  civil  engineering  from  the  School  of  Practical  Science, 
Toronto,  and  the  following  year  obtained  his  degree  of 
B.A.Sc,  again  with  honours.  His  experience  in  railway 
and  municipal  engineering,  surveying  and  land  develop- 
ment work  covers  a  period  of  nineteen  years,  while  for 
the  past  eleven  years  he  has  been  engineer  of  surveys  and 
lands  for  the  Toronto  Harbour  Commissioners.  In  addi- 
tion, to  this  Mr.  Wilson  was  in  private  land  surveying  prac- 
tice in  Toronto  and  Niagara  Falls,  Ont.,  for  three  years 
prior  to  1912.     He  is  a  Dominion  and  Ontario  Land  Sur- 


veyor, and  a  member  of  the  Town  Planning  Institute  of 
Canada. 

Mr.  Bunnell  is  also  a  graduate  of  the  School  of  Practi- 
cal Science,  Toronto,  receiving  his  diploma  with  honours 
in  1906,  and  the  following  year  his  B.A.Sc.  degree.  His 
experience  in  the  sixteen  years  since  graduating  has  been 
in  general  municipal,  transportation,  and  city  planning 
engineering,  including  work  as  assistant  engineer  in  charge 
of  sewer  and  sidewalk  construction,  at  Brantford,  Ont.; 
resident  engineer  on  sewage  and  waterworks  plant  at 
Weyburn,  Sask.;  assistant  on  railway  and  bridge  work  in 
Toronto,  and  assistant  engineer  with  the  Grand  Trunk 
Railway.  He  is  at  present  town  planning  consultant  to 
the  city  of  Brantford  and  managing  engineer  for  the 
Toronto  Civic  Guild.  He  is  also  a  member  of  the  Town 
Planning  Institute  of  Canada. 
C.  N.  Shanly,  A.M.E.I.C,  Vice-Chairman  Saguenay  Branch 

C.  N.  Shanly,  a.m.e.i.c,  who,  was  elected  vice-chair- 
man of  the  newly  established  Saguenay  Branch,  has  been 
a  member  of  The  Institute  since  1909,  when  he  was 
admitted  as  a  Student  while  attending  McGill  University. 
Mr.  Shanly  was  born  in  Montreal  in  1889  and  has  been 
engaged  in  engineering  work  continuously  since  1904,  at 
which  date  he  commenced  as  chainman  on  a  railway 
survey.  During  the  next  four  years  he  was  engaged  in 
survey  work  and  draughting  with  the  Dominion  Bridge 
Company,  St.  Lawrence  and  Lake  Champlain  Canal 
Survey,  and  the  Prince  Edward  Island  Railway.  In  1909 
he  was  in  charge  of  a  plane-table  party  for  the  Canadian 
Pacific  Railway  Company,  irrigation  department,  and 
the  following  year  was  given  charge  of  a  party  on  railway 
location  for  the  Kananaski  Coal  Company.  For  the 
next  two  years  he  was  located  in  the  city  engineer's  office 
at  Vancouver,  B.C.,  and  from  1913  until  he  enlisted  for 
overseas,  the  following  year,  he  was  with  the  Canadian 
Northern  Railway  on  concrete  design.  While  overseas 
he  was  commissioned  with  the  Royal  Engineers  and  in 
1918  was  commanding  a  railway  survey  and  reconnaissance 
section  of  the  Royal  Engineers  in  Salonika.  On  returning 
to  Canada  he  was  appointed,  in  1919,  principal  of  the 
vocational  classes,  Montreal  Retraining  Centre,  Depart- 
ment of  Soldiers'  Civil  Re-establishment.  Mr.  Shanly 
joined  the  staff  of  Price  Brothers  and  Company,  Limited, 
first  as  assistant  resident  engineer  at  Kenogami  paper 
mills;  next,  as  resident  engineer  on  the  construction 
of  their  16,000-h.p.  hydro-electric  development  at  Chute 
aux  Galets  on  the  Shipshaw  river,  then  in  charge  of  the 
surveys  and  investigations  for  their  proposed  new  town- 
site  at  Saguenay,  P.Q.,  and  finally  in  charge  of  the  con- 
struction of  the  Chicoutimi  hydro-electric  power  develop- 
ment, which  is  described  in  another  part  of  this  issue. 

Henri  Burroughs  Pelletier,  B.Sc,  S.E.I.C.,  Secretary-Treasurer 
Saguenay  Branch 

Henri  Burroughs  Pelletier,  B.sc,  S.e.i.c,  was  born 
at  Montreal  on  February  15th,  1894,  and  graduated  from 
McGill  University  with  the  degree  of  B.Sc,  in  1918. 
Immediately  after  graduation  he  was  commissioned 
a  Lieutenant  in  the  Canadian  Engineers.  In  1919  he 
was  with  the  Dominion  Bridge  Company  at  Lachine  in 
the  draughting  department,  and  in  1920  was  employed 
as  assistant  on  work  connected  with  proposed  hydraulic 
development  of  the  Peribouca  liver.  Since  that  time 
Mr.  Pelletier's  work  has  been  centered  about  the  pulp 
and  paper  and  power  development  of  the  Lake  St.  John 
district,  being  confined  to  field  work  in  the  summer  and 
office  work  in  the  winter  time.  This  includes  charge  of 
work  on  proposed  hydraulic  development  of  Peribonka 
river,  May  1920  to  June  1921,  entailing  about  one  half 
time  in  office  work  at  Chicoutimi  and  other  half  with 
party  on  sites  and  surroundings  of  the  proposed  dams 
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(Chute  de  la  Savanne  and  Chute  du  Diable).  June  to 
September  1921 :  field  and  office  work  in  connection  with 
various  subjects  pertaining  to  power  houses  Nos.  1  and  2 
on  Ha!  Ha!  river,  above  Grande  Baie.  September  1921 
to  June  1922:  delimitation  of  timber  limits  on  lower  part 
of  Riviere  a  Mars  in  the  fall;  and  upper  sources  of  the 
same  river  in  winter.  Office  work  in  connection  with 
same,  done  in  spring.  June  to  August  1922:  working  in 
conjunction  with  J.  E.  A.  McConville,  a.m.e.i.c,  on 
classification  of  lands  in  connection  with  lake  Kenogami 
reservoir  project.  August  1922  to  date:  permanently 
attached  to  staff  of  Chicoutimi  mills;  and  winter  occupied 
at  mills  on  maintenance,  improvements,  etc.  Since  June 
provisionally  relieved  from  mill  duties  and  given  charge 
of  keeping  posted  on  the  progress  of  the  Kenogami  dams 
construction  in  the  interests  of  the  company.  Also  to 
take  responsible  charge  of  various  small  constructions 
(not  in  connection  with  lake  Kenogami  reservoir)  at 
Pont  Arnaud  and  Port  Alfred. 

Hon.  J.  L.  Cot£,  A.M.E.I.C,  appointed  Senator. 
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Hon.  J.  L.  COTE,  A.M.E.I.C. 

The  Hon.  J.  L.  Cote,  a.m.e.i.c,  has  been  appointed 
to  the  vacancy  in  the  Seriate  created  by  the  death  of 
Senator  Amedee  Emmanuel  Forget.  The  Honorable 
Mr.  Cote  was  born  at  Les  Eboulements,  on  the  north 
shore  of  the  St.  Lawrence  river  some  sixty-one  miles 
below  the  city  of  Quebec.  He  was  fifty-six  years  of  age 
on  May  twenty-sixth  last.  Following  his  early  education, 
he  attended  the  Commercial  Academy  at  Montmagny  and 
later  graduated  from  Ottawa  University  in  1890.  He 
choose  land  surveying,  civil  and  mining  engineering  as  his 
profession.  The  years  1893  to  1895,  Mr.  Cote  spent  in 
Alaska  on  photo-topographical  survey  of  the  eastern  part 
of  the  International  boundary.  After  a  short  time  spent 
in  the  east,  he  returned  to  Manitoba  and  subsequently 
to  the  Yukon  where  he  spent  a  year  on  survey  work. 
In  1903  he  opened  an  office  as  land  surveyor  and  engineer 
in  Edmonton  being  connected  with  the  Jasper  Park 
Collieries.  In  1909  Mr.  Cote  was  elected  member  of 
parliament  for  the  district  of  Athabasca  and  in  1913, 
1917,  and  1921  was  elected  for  Grouard  after  the  district 
had  been  subdivided.  On  September  25th,  1918,  he  was 
appointed  provincial  secretary  of  Alberta. 


At  the  meeting  of  Council  held  on  August  27th,  1923, 
the  following  elections  and  transfers  were  effected: — 

Members 

CLARKE,  Wilfred  Ernest,  vice-president  and  general  manager, 
Sydney  Foundry  and  Machine  Works,  Limited,  Sydney,  N.S. 

DOWNING-COOK,  Walter  Scott,  chief  engineer,  Downing-Cook 
and  Company,  Montreal,  Que. 

PAWSON,  Herbert  Edwin,  manager,  gas  and  electricity  dept., 
City  of  Sherbrooke,  Que. 

Associate  Members 

BOWMAN,  Charles  Arthur,  editor,  The  Citizen,  Ottawa,  Ont. 

CAMPBELL,  Robert  Anderson,  E.E.  (Univ.  of  Tor.),  supt.  of 
the  hydro-electric  power  station,  Great  Lakes  Power  Company,  Sault 
Ste.  Marie,  Ont. 

DINGWALL,  Robert  Macfarlane,  (Assoc.  Royal  Tech.  Coll., 
Scotland),  supervisor  of  industrial  mech.  engrg.  and  correspondence 
dept.  in  power  plant  engrg..  Provincial  Institute  of  Technology  and 
Art,  Calgary,  Alta. 

HUSSEY,  Erwin  Howard,  C.E.,  (Univ.  of  Maine),  chief  engineer 
of  the  Minnesota  and  Ontario  Paper  Company  and  all  allied  interests 
at  International  Falls,  Minn. 

MILLS,  Geoffrey  Gordon,  B.A.Sc.  (Univ.  of  Tor.),  manager,  The 
Under  Feed  Stoker  Co.  of  Canada,  Limited,  and  general  manager, 
A.  W.  Cash  Co.  of  Canada,  Limited,  Toronto,  Ont. 

ROBINSON,  Christopher  M.,  in  charge  constrn.  Port  Hope  — 
Peterborough  Provincial  Highway,  Provincial  Highways  Dept.,  Peter- 
borough, Ont. 

SMITH,  Walter  A.,  drawing  office,  Dominion  Coal  Company, 
Limited,  Glace  Bay,  N.S. 

Junior 

WRIGHT,  Weir  Stanley,  B.Sc,  (McGill  Univ.),  in  charge  water 
filtration  plant  for  town  of  Iroquois  Falls,  operated  by  Abitibi  Power 
and  Paper  Company. 

Transferred  from  the  class  of  Associate  Member  to  that 
of  Member 

DOANE,  Harvey  William  Lawrence,  B.Sc.  (C.E.),  (N.S.  Tech. 
Coll.),  city  engineer's  dept.,  Halifax,  N.S. 

Transferred  from  the  class  of  Junior  to  that  of 
Associate  Member 

COKE,  Reginald  Norman,  B.Sc,  (McGill  Univ.),  asst.  elec.  engr., 
Winnipeg  Electric  Railway,  Winnipeg,  Man. 

HUGLI,  Edwin  Ezra  Herman,  B.A.Sc,  (Univ.  of  Tor.),  structural 
engr.,  H.E.P.C.  of  Ontario,  Toronto,  Ont. 

MCDONALD,  William  Sutherland,  B.Sc,  (Univ.  of  Alta.),  junior 
hydrometric  engr.,  Dept.  of  the  Interior,  Calgary,  Alta. 

O'CONNOR,  Garrett  Daunt,  B.Sc,  (Queen's  Univ.),  asst.  to  city 
manager  and  engineer,   Niagara  Falls,  Ont. 

TITUS,  Olcott  W.,  B.A.Sc,  (Univ.  of  Tor.),  elec.  cable  sales  engr., 
Standard  Underground  Cable  Company  of  Canada,  Limited,  Hamilton, 
Ont. 

WILSON,  John  S.,  B.A.Sc,  (Univ.  of  Tor.),  engineer  in  charge 
of  design  and  constrn.  of  boiler  plant  and  new  main  pumping  station. 
also  in  operating  charge  of  boiler  plant,  Dryden  Paper  Co.,  I  tayden,  Onl 

Transferred  from  the  class  of  Student  to  that  of  Junior 

DEPGCAS,  Jean  Charles,  B.A.Sc.,  (Ecole  Polytech  I,  Queba 
Development  Company,  St.  Joseph  d'Alma,  Que. 

The  following  students  were  admitted: — 

MIDDLETON,  William  Edgai  Knowles,  asst.  bookkeeper,  high- 
way engineer's  office,  Department  >>i  Highways,  Regina   Sa^k. 

MUNKOE,  Kenneth  A  .  Provincial  Highways  Board,  Heathei  ton, 

N.  S. 
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Situations  Wanted 

Civil  Engineer 
Civil  engineer,  v.m.i  n  ,  desires  new  connection  with  an  industrial 
corporatiot  ring  firm,  or  on  stall  of  a  city  engineer.    Seven 

highway  and  pavemenl  construction,  office 
Vpply  Box  No.  113-W. 
Civil  Kngineer 
Wanted    bj    civil    engineer    of   eighteen    years   general   railway 
;  1 1 1  >  in  well  established  active  engineering  firm  in 
British  Columbia.     Would  consider  taking  an  interest  in  an  engineer- 
•  ncy  or  manufacturin  s  with  k<kk1  prospects  for  expansion. 

\pPK    Box   No.   115-W. 

Chemical  Engineer 

Chemical  engineer,  m  v.sc.   Age  25.   Well  grounded  in  all  branches 

mistry;  experienced  in  research,   metallurgy,  pulp  and  paper; 

■  rial  knowledge  of  alkali  deposits  of  Western  Canada  and  their 

utilization  position    with    a    future.     Location    immaterial. 

\pplv  Box  NTo.  11  in. 

Steel  Rolling  Mill  Manager 

I    rolling    mill    manager,    disengaged,    seeks    appointment. 

in  all  sizes  and  types  of  mills  with  practical 

I  producers.     Soaking  pits  and  gas  continuous 

methods  ol  heating.    Costs,  waste  and  economy  a  speciality 

Write  box  249,  Sells  Advertising  Offices,  Fleet 

l  i  mdon,  England. 

Civil  Engineer 

Civil  engineer,  am  e.I.C,  29  years  of  age,  graduate,  registered, 

position   with    linn    of  contractors  or  engineers.     Location 

immaterial.    Three  years  railroad  construction,  six  years  highway  and 

municipal  engineering  and  paving,  and  three  years  as  engineer  officer 

as.    Prefer  heavy  construction.    Employed.    Good  references. 

Apply  Box  116-W. 

Civil  Engineer 
Civil  Engineer,  married,  graduate  of  a  recognized  school,  desires 
a  responsible  position.     Fifteen  years  experience  on  construction  work 
in  both  field  and  office  work.    Would  like  to  engage  with  contractor  or 
consulting  engineer.    Apply  Box  68- W. 

Civil  Engineer 
Civil  engineer,  1923  graduate,  two  seasons  experience  in  surveying 
desires  position  preferably  structural  work.  Strong  constitution  and 
in  first  class  physical  condition.  Salary  not  a  governing  feature 
provided  there  is  an  opportunity  for  advancement.  Available  after 
October  first.     Apply  Box  No.  117-W. 

Mechanical  Draughtsman 

Mechanical  draughtsman,  S.E.I.C,  seven  years  experience  desires 
sit  ion  in  any  locality  where  there  is  promise  of  advancement.   Apply 
■    No    119-W. 

Pulp  and  Paper  Mill  Engineer 
Engineer   desires   change.    Experienced   on   the   design,    layout 
and  construction  of  pulp  and  paper  mills.     At  present  employed  in 
ul  maintenance  and  power  in  paper  mill.     Apply  Box  No.  118-W. 

Situations  Vacant 

Transitmen 

transitmen  wanted  for  stadia  work  and  topography. 
Apply  to  Singer  Manufacturing  Company,  Duhamel,  P.O.  Quebec. 
Electrical  Engineer 
1  engineer,  recent  graduate  required  by  a  large  electrical 
manufacturing  concern  for  work  on  factory  methods  and  manufacturing 
problems.  Please  state  in  first  instance,  education,  full  qualifications, 
references,    salary    required,    age,    and    when   available.     Apply    Box 

Woods  Dept.  Assistant 

and  paper  company  in  Quebec,  wishes  to  secure  an 

work.     Must  be  English  speaking  of  good  train- 

going  into  the  bush  to  take  charge  if  necessary 

work,  including  logging,  dams,  etc.     Salary  $150.  and  expenses 

outside  of  Montreal.     Apply  Box  No.  50-V. 

Rodman  on  Railway  Construction 
A    rodman    on    railway    construction    on   or  about   September 
fifth.     Should  have  a  little  experience  on  railway  work.    Preferably  a 
man  able  to  run  a  level.     Apply  Box  No.  51-V. 
(  oncrete  Inspectors 
One  oi  two  concn  tors  required  for  highway  construction 

work       \|  fo.  52-\ 
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Niagara  Peninsula  Branch 

R.  W.  Downie,  A.M.E.I.C,  Secretary-Treasurer. 

The  annual  picnic  was  held  at  Queen  Victoria  Park,  Niagara  Falls. 
Out.,  on  July  18th.  The  members  and  their  guests  to  the  number  of 
seventy-five  gathered  at  the  Refectory.  A  keenly  contested  tennis 
tournament  was  run  off.  The  winner  of  the  singles  was  Forbes  Brown, 
the  runner  up,  F.  W.  Clark,  a.m.e.i.c.  The  finals  of  the  doubles  are 
still  to  be  played.  During  the  afternoon  a  large  party  took  advantage 
of  the  bathing  at  Dufferin  Island  and  at  Chippewa.  Dinner  was  held 
at  the  Refectory  and  was  followed  by  a  very  successful  sing  sjng. 

The  event  of  the  day  was  the  soft  ball  game  between  Niagara  Falls 
and  St.  Catharines.  The  teams  were  evenly  matched.  It  is  strongly 
rumored  that  both  were  guilty  of  introducing  professionals,  and  threats 
and  counter  threats  of  protests  have  been  made.  Among  those  suspect- 
ed are  "Sandy"  Grant,  center  field  for  St.  Kits,  who  starred  with  three 
catches  and  a  home  run.  Acres  and  Lazier  made  the  initial  sack  the 
awkward  corner.  Wagner  was  the  slab  artist  for  the  Falls  and  Mc- 
Cullough  for  St.  Kits.  Frost  as  umpire  required  all  the  majesty  that 
goes  with  the  office  of  chairman  but  escaped  without  bodily  injury. 
The  game  was  called  at  the  end  of  the  fifth  innings  on  account  of 
darkness.     The  score  of  9  to  9  reflects  credit  on  the  skill  of  the  umpire. 

The  evening  wound  up  with  dancing  in  the  Refectory.  The 
thanks  of  the  branch  are  due  Messrs.  Bond  and  Clark  for  their  able 
efforts  in  making  all  arrangements,  to  Messrs.  Blanchard  and  Grant 
for  donations  and  to  the  park  staff  for  their  co-operation. 

The  fall  outing  will  be  a  trip  to  Port  Colborne  to  visit  the  local 
industries.  It  is  hoped  to  arrange  for  a  trip  through  the  plants  of  the 
International  Nickle  Company,  the  Canadian  Furnace  Company, 
the  Maple  Leaf  Milling  Company,  and  the  Dominion  Government 
elevator. 

Hamilton  Branch 

W.  F.  McLaren,  M. E.I.C,  Secretary-Treasurer. 

The  new  executive  of  the  Hamilton  Branch  of  The  Engineering 
Institute  of  Canada  held  its  first  meeting  in  the  office  of  the  chairman, 
J.  W.  Tyrrell,  m.e.i.c.,  on  July  17th,  1923. 

At  this  meeting  the  following  committees  were  chosen: — 

Fuel:  E.  R.  Gray,  a.m.e.i.c,  Chairman,  F.  W.  Paulin,  m.e.i.c, 
F.  P.  Adams,  a.m.e.i.c,  (Brantford),  C.  J.  Nicholson,  a.m.e.i.c,  W.  L. 
McFaul,  a.m.e.i.c,  and  W.  G.  Milne,  a.m.e.i.c 

Membership:  W.  G.  Milne,  A.M.E.I.C,  Chairman,  H.  B.  Stuart, 
a.m.e.i.c,  H.  G.  Bertram,  m.e.i.c,  (Dundas),  A.  M.  Jackson,  a.m.e.i.c, 
(Brantford),  G.  M.  Bayne,  a.m.e.i.c,  F.  H.  Midgeley,  a.m.e.i.c, 
(Gait),  Guy  R.  Marston,  a.m.e.i.c,  (Simcoe),  F.  P.  Adams,  a.m.e.i.c, 
(Brantford),  D.  T.  Black,  a.m.e.i.c,  (Gait). 

Credentials:  E.  H.  Darling,  M.E.I.C,  Chairman,  H.  B.  Dwight, 
A.M.E.I.C,  W.  B.  Ford,  a.m.e.i.c,  J.  J.  Mackay,  M.E.I.C,  and  J.  A. 
McFarlane.  m.e.i.c 

Papers:  E.  H.  Darling,  m.e.i.c,  Chairman,  E.  R.  Gray,  A.M.E.I.C, 
L.  W.  Gill,  m.e.i.c,  J.  G  Campbell,  a.m.e.i.c,  J.  R.  Dunbar,  jr.E.i.c, 
and  Hugh  Lumsden,  M.E.I.C 

Entertainment:  C.  H.  Marrs,  m.e.i.c,  Chairman,  J.  J.  Mackav, 
m.e.i.c,  P.  M.  Smith,  m.e.i.c,  F.  I.  Ker,  a.m.e.i.c,  O.  W.  Titus, 
r.E.I.C,  and  A.  H.  Munson,  a.m.e.i.c 


Hardwood  Distillation  in  Canada 

"Hardwood  distillation  may  be  looked  upon  as  a  minor  key 
industry,  because  a  number  of  the  products  cannot  be  produced  by 
other  means  and  are  of  an  essential  nature."  Of  this  number,  methyl 
hydrate  (wood  alcohol)  is  the  most  important,  being  obtainable  only 
through  distillation  of  wood.  Acetic  acid  and  acetone,  also,  are  largely 
produced  through  this  means.  The  importance  of  the  industry  has 
led  the  Forestry  Branch  of  the  Department  of  the  Interior  to  issue 
an  illustrated  pamphlet  treating  of  this  subject.  The  pamphlet  was 
written  by  Dr.  John  S.  Bates,  formerly  superintendent  of  the  Forest 
Products  Laboratories  of  Canada,  who  has  made  extensive  studies  in 
this  subject.  It  is  known  as  Forestry  Branch  Bulletin  No.  74,  "Hard- 
wood Distillation  in  Canada".  A  bibliography  of  the  subject  is  also 
included  in  the  bulletin. 

Second  Power  Exposition 

Announcement  has  been  made  that  the  second  national  exposition 
of  power  and  mechanical  engineering  will  take  place  during  the  week 
of  December  third,  1923,  at  the  Grand  Central  Palace,  New  York  City. 
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Accident  Prevention  in  the  Pulp  and  Paper 
Industry  of  Ontario 

A.  P.  Costigane,  Secretary,  Ontario  Pulp  and  Paper  Makers'  Safety  Association,   Toronto 


Organized  accident  prevention  came  into  operation  some  six  years 
ago  simultaneously  with  the  passing  by  the  Provincial  House,  of  the 
Ontario  Workmen's  Compensation  Act.  This  act  might  justly  be 
referred  to  as  one  of  the  most  progressive  pieces  of  legislation  ever 
enacted  by  a  Canadian  parliament,  it  represented  the  first  real  step 
taken  to  clear  up  at  least  some  of  the  misunderstandings  between 
employer  and  employees  and  marked  the  dawn  of  a  better  day  in 
industry.  The  act  may  not  be  perfect  as  it  stands  to-day,  but  it  is  at 
least  an  honest  effort  to  deal  justly  with  both  employer  and  employee 
in  respect  to  accidents  and  the  compensation  thereof. 

Previous  to  the  passing  of  this  act  all  claims  for  compensation 
for  accident  were  made  under  common  law  and  in  serious  cases  the 
claims  were  usually  opposed  by  insurance  companies  who  had  insured 
employers  risk.  In  the  event  of  the  insurance  company  being  able 
to  prove  contributary  negligence,  little  or  no  compensation  was  awarded 
the  injured  party.  Besides  being  an  expensive  and  uncertain  method 
of  procedure  the  ability  to  appeal  on  the  part  of  the  insurance  com- 
panies who  had  funds  at  their  disposal  against  the  inability  of  the 
injured  or  his  dependents  to  procure  funds  to  cover  legal  expenses, 
resulted  in  many  cases  of  injustice.  Many  just  claims  for  compensa- 
tion for  accident,  sometimes  caused  by  unprotected  machinery  never 
received  compensation  of  any  kind  on  the  ground  that  such  hazards 
were  accepted  by  the  employee  on  entering  the  service  of  the  company. 
On  the  other  hand  many  cases  of  malingering  received  compensation 
through  the  agency  of  shyster  lawyers  whose  importunities  often 
forced  a  payment  from  employers  who  would  rather  pay  a  species  of 
blackmail  than  go  to  court.  The  Ontario  Workmen's  Compensation 
Act  has  done  away  with  all  injustices  of  this  nature,  and  as  the  govern- 
ment handles  the  business  itself,  insurance  companies  are  eliminated. 
This  article  does  not  purport  to  deal  with  the  Workmen's  Compensa- 
tion Act  as  a  whole,  but  only  with  the  clauses  relative  to  accident 
prevention,  suffice  it  to  say,  however,  that  under  the  provisions  of 
this  act  no  matter  how,  when,  or  where,  an  employee  is  injured  while 
executing  the  duties  of  his  employment,  he  is  entitled  to  compensation 

The  Formation  of  the  Association 

The  provision  in  the  act  whereby  employers  in  any  industry  have 
the  right  to  form  themselves  into  an  association,  and  appoint  an  expert 
to  carry  on  an  active  accident  prevention  campaign,  appealed  strongly 
to,  and  was  early  taken  advantage  of,  by  the  pulp  and  paper  industry. 
Hence  the  incorporation  under  the  act  of  the  Ontario  Pulp  and  Paper 
Makers'  Safety  Association,  Toronto.  This  association  is  governed 
by  a  board  of  seven  directors,  all  of  whom  are  prominent  in  the  industry. 
They  hold  office  for  one  year  and  are  eligible  for  re-election.  The 
original  board  of  director  took  a  broad  view  of  the  situation  and  after 
exhaustive  study  of  the  experience  of  other  countries,  decided  that 
something  more  than  the  guarding  of  machinery  was  required  if  the 
best  results  were  to  be  obtained.  A  study  of  accident  statistics  showed 
that  not  more  than  20  to  25  per  cent  of  accidents  were  due  to  unguarded 
machinery,  and  the  question  arose  as  to  how  to  deal  with  the  other 
7.r>  or  80  per  cent. 

It  was  realized  thai  while  the  employer  could  take  care  of  accidents 
due  to  exposed  gears,  etc.,  little,  or  no  progress  could  be  made  along 
other  lines,  without  the  whole-hearted  cooperation  of  the  men  in  the 
mill.  An  organization  has  now  been  in  operation  for  about  six  years 
working  educationally  and  has  secured  the  co-operation  of  a  large 
percentage  of  employees.  The  progress  has  justified  the  early  con- 
ception of  the  directors  and  proves  thai  the  efforts  of  the  association 
are  along  the  right  lines. 

The  Aim  of  an  Educational  Campaign 

The  question  naturally  presents  itself,  whal  is  in  be  gained  bj 
an  educational  campaign  in  any  industry?  That  query  can  be 
answered  as  follows: 

il  i     Reduction  in  the  number  of  accidents 

(2)  Reduction  in  lost    time  due  to  .undent   disability. 

(3)  Reduction  in  compensation  cosis. 
i )     Reduction  in  [about  turno 

(5)     Establishment   of  a  mutual  respect   between  employei   and 
empli 

Statistics  ( overing  a  period  ol  compiled  in  the  United  St 

proves  conclusively  thai  accidents  can  i»  reduced  by  organized  effort 
'I  he  experience  in  the  pulp  and  papa  industry  of  Ontario  out 


A  chart  classifying  all  accidents  that  have  taken  place  in  the  pulp  and 
paper  mills  in  Ontario  during  the  years  1920  to  1922  inclusive,  shows  a 
reduction  of  time  lost  per  employee  of  18.3  per  cent,  and  that  in  spite 
of  the  abnormal  expansion  of  the  industry  during  the  same  period, 
entailing  the  employment  and  training  of  a  large  percentage  of  men 
unskilled  in  the  industry. 

Safety  Methods  employed  by  the  Association 

The  methods  adopted  by  the  association  must  of  necessity  vary, 
as  the  men  employed  are  not  all  of  the  same  class.  The  grades  run 
from  technically  trained  men,  to  day  labourers,  and  sometimes  the 
latter  are  not  even  familiar  with  the  English  language. 

Some  of  the  principle  methods  used,  are  as  follows: 

(1)  Securing  executive  co-operation. 

(2)  Formation  of  safety  committees. 

(3)  Safeguarding  physical  hazards, 
i  1 1  Improving  sanitary  conditions. 

(5)  Issuing  books  containing  safety  instructions. 

(6)  Placing  bulletin  boards  in  each  department,  on  which  are 
posted  regularly  bulletins  depicting  the  causes  and  results 
of  accidents. 

(7)  Exhibiting  at  meetings  of  employees  specially  prepared 
safety  films  and  giving  short  lectures  on  safety  topics. 

(8)  Arranging  matinees  for  school  children  to  see  safety  films, 
and  encouraging  essay  competitions  for  prizes  among  the 
children  on  what  the  pictures  taught  them. 

(9)  Designing  and  distributing  safety  calendars. 

(10)  Encouraging  attendance  at  night  schools. 

(11)  Visiting  all  mills  and  by  personal  contact  arousing  interest 
of  the  management  and  employees. 

1 12)  Issuing  monthly  statistics  showing  the  position  of  each  mill 
in  respect  to  accidents  in  comparison  with  other  similar 
mills. 

(13)  Issuing  letters  commenting  on  accidents  which  might  have 
been  avoided. 

Safeguarding  Physical  Hazards 

To  describe  in  detail  all  the  methods  enumerated  above  would 
detail  too  much  space,  so  will  mention  briefly  only  the  principal  ones. 

Safeguarding  physical  hazards,  for  instance,  is  important  and  this 
must  be  the  first  step  taken  after  securing  the  co-operation  of  the 
management.  There  would  be  no  use  asking  men  to  be  careful  if 
glaring  cases  of  unguarded  belts  or  gears  were  left  to  trap  the  unwary. 
Safeguarding  of  hazards  must  be  done  if  for  no  oihei  reason  than  to 
show  sincerity  on  the  part  of  the  employer. 

Safety  Films 

What  has  brought  the  best  results  so  far  has  been  the  exhibiting 
ol  safety  films  to  the  employees.  The  usual  procedure  is  to  secure  the 
use  of  a  picture  theatre  in  a  mill  town,  issue  tickets  to  employees  a 
week  in  advance  for  the  evening  show,  and  inviting  the  school  children 
to  a  matinee.  Men  on  the  night  shift  often  attend  the  matinee  with 
the  children.  Meetings  such  as  these  are  always  will  al tended  and 
safety  films  such  as  "The  House  that  Jack  Buill  ".  "  [he  Man  he  Might 
Have  Been,"  "The  Crime  of  Carelessn  .  are  followed  intently 

An  interval  is  arranged  for,  dining  which  a  short  talk  on  how  to  prevent 
accidents  is  given.     Aftei    viewing   pictures  such  a  I   '".   the 

audience  is  usually  in  a  receptive  frame  of  mind  during  the  interval 
and  listen  carefulrj  to  anything  said  from  the  platform.  These  intervals 
are  great  opportunities  foi  a  speaker  to  push  home  the  lessons  depi<  ted 
on  the  screen 

Safety  <  lommittees 

l  hi   formation  ol  safel  \  commit  tees  1  isible 

foi  the  spread  of  tl  g  the  rank  and  file,  and  alt 

bringing  the  employees  and  employei  togethei  on  ,i  common  platform 
Whi  of  1  he  emploj  eei  sit  in  committee  with  n 

atives  of  the  management  and  discu     qu 

oi  the  emploj  ees,  eai  h  leai  n    th  int  of  the  othei      I  lie  feeling 

of  re  trainl  pai  e   av  a    and  qui  ■■  nlj 

M<  c  ting  i  such  quii  klj  bi  sidi  to  realizi  thai  I  hi  othei 

fellow  i    n  i  baa  soul  aftei  all 


lie. 
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Safet}   Calendar! 

The  distribution  of  safety  calendars  ;ii  New  Year's  tunc,  has 
been  found  to  appeal  Btrongly  to  both  the  men  and  the  families. 

especially    if   the    illustrations   are   of  a   practical    nature   and    treated 
humourously.    Calendars   such   as   described    are    taken    hom< 
studied    and    create   an    interest    in    safety   among   the   whole   family. 
At   the  end  ol  each  month  when  a  page  is  turned  over,  a  new 
in  safety  is  exposed  to  the  gaze  of  members  of  the  family  and  so  on 
from  month  to  month. 

( .'ompetitions 
Two  years  ago  an  interesting  competition  was  started  among  all 
the  pulp  and  paper  mills  in  Ontario,  for  the  [owes!  accident  record  in 
any  one  year.  For  the  purposes  of  the  competition,  the  mills  were 
divided  into  two  classes.  Class  A  including  all  mills  emoloying  200 
people  and  up,  class  B  all  mills  employing  under  200  people.  A  silver 
mounted  shield  and  a  silk  Canadian  flag  were  the  trophies  in  each  class. 
The  competition  is  now  in  the  third  year  and  each  year  shows  a  keener 
interest  on  the  part  of  the  employees  and  a  great  desire  in  each  of  the 
mills  to  secure  the  shield.  The  presentation  of  the  shield  and  flag 
to  the  winners,  is  made  a  great  occasion  in  which  the  management 
take  an  active  part.  As  a  rule  the  shield  is  presented  to  a  popularly 
elected  representative  of  the  men  who  receives  it  on  their  behalf. 
Winners  of  the  trophies  are  unanimous  in  declaring  that  the  com- 
petition has  had  a  wonderful  influence  in  the  mills  in  fostering  the 
sporting  instincts  whereby  the  individual  is  submerged  and  team-work 
predominates.  The  wonderful  success  of  accident  prevention  in  the 
pulp  and  paper  industry  in  Ontario  is  due  largely  to  the  whole-hearted 
backing  the  movement  has  secured  from  the  companies.  There  is  not 
now  a  mill  in  operation  in  which  accident  prevention  does  not  receive 
the  consideration  it  so  richly  deserves. 

v <f 

OTHER  SOCIETIES  NEWS 

The  Association  of  Professional  Engineers  of  Ontario 

At  the  quarterly  meeting  of  the  Council  of  the  Association  of 
Professional  Engineers  of  Ontario  held  on  July  28th,  it  was  decided 
to  publish  a  year  book  or  register,  which  is  now  in  course  of  preparation. 
It  is  not  probable  that  it  will  be  ready  for  distribution  until  after  the 
next  meeting  of  Council,  which  will  be  held  on  October  13th. 

At  the  July  meeting  two  hundred  and  twenty-five  additional 
registrations  for  membership  were  approved.  The  total  registration 
to  date  is  as  follows : 

Registrations  Total 

Approved  at       Registrations 
July  Meeting  to  date 

Civil  Branch "       160  604 

Mechanical  Branch 27  89 

Chemical  Branch 1  20 

Electrical  Branch 26  145 

Mining  Branch 11  98 

Total 225  956 

There  are  about  148  applications  in  the  hand  of  the  secretary 
which  have  not  as  yet  been  dealt  with. 

There  can  now  be  no  doubt  that  the  total  registrations  will  exceed 
one  thousand  before  the  end  of  the  year  1923. 

A  Board  of  Examiners  was  appointed  at  the  meeting  of  Council 
held  on  February  27th,  and  at  the  last  quarterly  meeting,  the  executive 
was  authorized  to  confer  with  the  Board  of  Examiners  and  to  draft 
the  necessary  rules  and  regulations  to  comply  with  the  act.  So  far, 
no  candidates  have  been  requested  to  submit  to  an  examination. 

At  the  October  meeting  of  Council  a  nominating  committee  of 
ten  members  is  to  be  appointed  to  make  nominations  for  president, 
vice-president  and  ten  councillors,  also  to  appoint  auditors  to  prepare 
financial  statement  for  the  year  ending  October  31st,  which  is  to  be 
returned  to  the  secretary- treasurer  on  or  before  'November  15th. 
The  report  of  auditors,  balance  sheet  and  ballot  for  officers  are  to  be 
mailed  to  members  on  or  before  Dec.  1st,  and  we  expect  to  be  in  a 
position  to  mail  the  year  book  or  register  on  or  before  the  above  date. 

Certificates  of  membership  have  been  sent  to  the  majority  of  those 
registered  and  individual  seals  are  being  sent  out  as  requested. 


Trade  Publication 

C.  A.  Dunham  Company,  Limited,  Toronto,  Out.,  have  issued 
bulletin  number  113,  describing  Type  No.  80  Bucket  Trap  lor  high 
pressure  service,  which  embodies  a  new  and  distinctive  feature  in 
quick  closing  action.  The  bulletin  describes  this  bucket  trap  which 
operates  on  the  same  principle  as  other  bucket  traps  but  the  destructive 
effect  of  steam  wire-drawing  the  seat  is  reduced  to  a  minimum  by  the 
quick  closing  accomplished  through  the  shape  of  the  bucket. 

A  copy  of  this  bulletin  will  be  sent  to  any  reader  of  The  Journal 
on  request. 


The  Second  British  Empire  Forestry  Conference 
Canada    is  honoured    by  being  selected  as    the  meeting    place 

of  the  second  Empire  Forestry  Conference.  No  effort  is  being 
spared  to  justify  this  selection,  and  it  may  be  anticipated  that  the 
numerous  '!  will   return   to   their  respective  countries  with   a 

clearer  conception  than  they  have  previously  had  of  Canadian  condi- 
tions, the  advantages  of  Canada  as  a  source  of  raw  forest  products. 
and  of  the  state  of  her  development  in  the  manufacture  of  wood  materia! 
into  many  different  forms. 

It  is  the  aim  of  the  conference  to  find  the  ways  and  means  of 
making  the  Empire  self-sustaining  in  its  tim!>er  supply.  This  involves 
careful  stock-taking  of  forest  resources,  the  pooling  of  information  in 
regard  thereto,  and  the  establishment  of  facilities  for  increasing  Empire 
trade  generally  in  forest  products.  In  many  cases  possibilities  have 
been  neglected  purely  through  the  lack  of  information  that  has  pre- 
vailed regarding  supplies  and  facilities. 

The  official  meetings  of  the  conference  took  Dlace  in  Ottawa,  on 
July  25th,  1923,  and  was  attended  by  delegates  from  all  parts  of  the 
British  Empire.  The  various  provinces  of  Canada,  were  represented 
by  the  following  delegates:  —  Dominion:  E.  II.  Finlayson,  a.m.e.i.c. 
B.sc.F.,  Acting  Director  of  Forestry  and  D.  Roy  Cameron.  A.M.E.I.C, 
B.sc.F.,  Dominion  Forest  Service;  British  Columbia:  P.  Z.  Caverhill, 
B.S.F.,  Chief  Forester,  Provincial  Forest  Service;  New  Brunswick: 
G.  H.  Prince,  B.s.F.,  Chief  Forester,  Provincial  Forest  Service;  Nova 
Scotia:  J.  A.  Knight,  Commissioner  of  Forests  and  Game;  Ontario: 
E.  J.  Zavitz,  M.S.F.,  Provincial  Forester;  Quebec:  G.  C.  Piche,  a.m.e.i.c, 
Chief  of  Forest  Service. 

In  his  address  as  chairman  of  the  conference,  Major-General  Lord 
Lovat,  k.t.,  K.C.M.G.,  D.s.o.,  dealt  with  certain  general  principles  as 
well  as  certain  regulations  which  might  govern  the  conduct  of  the 
conferences.  These  were  referred  to  under  six  headings:  —  (li  Notice 
of  conference,  under  which  it  was  suggested  that  one  year's  notice 
should  be  given  of  the  calling  of  a  conference;  (2)  Colonial  Office 
representation;  3)  Interval  between  conferences;  (A)  Organization  for 
the  preservation  of  continuity;  (5)  Composition  of  future  conferences; 
and  (6)  Survey  of  timber  resources.  In  the  course  of  his  remarks 
Lord  Lovat,  spoke  of  the  work  that  was  being  done  in  other  countries, 
and  in  this  connection  gave  the  following  examples  at  random: — 

"While  the  state  forests  of  Europe  naturally  have  exact  informa- 
tion not  only  of  the  capital  value  but  also  of  the  annual  growth  in  their 
woods,  even  some  of  the  new  and  debt-burdened  countries  of  the 
Baltic  provinces  have  already  achieved  a  very  creditable  survey  of 
their  forest  resources,  rightly  believing  them  to  be  the  main  wealth- 
producing  factor  of  their  country  and  that  the  more  they  know  of  them 
the  more  likely  they  are  to  be  preserved. 

"In  Great  Britain  until  three  years  ago  the  only  information 
on  the  subject  of  our  forests  was  given  on  the  ordnance  sheet.  By 
1925,  when  our  forest  policy  will  be  revised  in  preparation  for  the 
second  decennial  period,  a  complete  survey  not  only  of  the  capital 
value  but  also  of  the  annual  increment  and  the  annual  loss  will  be 
forthcoming.  In  New  Brunswick  a  survey  has  been  undertaken  of 
the  forest  resources  of  some  sixty  per  cent  of  the  state-owned  area  of 
that  province.  By  means  of  sample  plots  selected  under  varying  forest 
conditions  it  should  be  possible  in  the  future  to  determine  the  average 
annual  increment  of  typical  forest  land.  India,  which  has  had  a  forest 
service  for  over  eighty  years,  is  continually  adding  to  the  area 
which  she  puts  under  complete  forest  survey  in  her  working  plans. 
In  the  United  States  of  America  a  bill  has  been  presented  for  the 
expenditure  of  $3,000,000  of  a  complete  survey  of  the  forest  resources 
of  that  great  country. 

"These  examples  go  to  show  that  surveys  are  being  undertaken. 
That  they  are  costly  is  undoubted,  but  that  they  must  be  faced  if  a 
forest  policy  is  to  be  broad,  based  on  the  knowledge  and  will  of  the 
people,  is  equally  certain. 

"One  word  in  conclusion  on  this  subject.  While  a  permanent 
forest  policy  cannot  be  laid  down  with  certainty  until  the  resources 
of  the  forest  area  are  calculated,  the  absence  of  such  a  forest  survey 
does  not  necessarily  mean  the  abstention  from  silvieultural  activities 
or  the  creation  of  an  ad  interim  forest  policy." 

The  programme  of  the  conference  provided  for  a  tour  from  coast 
to  coast  during  which  the  delegates  had  an  opportunity  to  observe 
forest  conditions  and  inspect  forest  industries  in  all  parts  of  the 
Dominion. 

The  general  itinerary  of  the  conference  was  as  follows: — 

July  25th  -  ■  Official  opening,  Ottawa,  Ont. 

July  26th  —  August  4th.     Tour  Quebec  and  New  Brunswick. 

August    8th  —Visit  to  Petawawa  Forest  Experiment  Station. 

August    9th-llth  —  Business  meetings,  Ottawa.  Ont. 

August  12th-l  1th   -  Tour.  Southern  Ontario. 

August  15th-30th  —  Tour  in  Northern  Ontario.  Manitoba.  Saskat- 
chewan, Alberta,  and  the  interior  of  British  Columbia. 

August  31st-Sept.  6th  —  Tour  to  British  Columbia  Coast  and 
island  points. 

September  7th  — Conclusion  of  the  conference  at  Victoria,  B.C 
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CORRESPONDENCE 


Editor,  Journal,  Toronto,  July  24th,  1923. 

Dear  Sir: — ■ 

Recently  I  came  across  the  following  few  lines  of  appreciation  of 
the  devotion  of  the  engineering  profession,  and  as  I  have  never  seen 
them  in  print  it  has  occurred  to  me  that  they  may  never  have  come 
before  your  attention,  so  am  sending  them  on. 

The  Engineer 

When  there's  a  thankless  task  to  do 

Just  get  an  engineer. 
Of  small  details  a  multitude 

Just  hire  an  engineer. 
Twice  in  each  minute  passing  by 
As  traffic's  rush  we  take  on  high 
A  task  to  make  an  image  cry 

Go  get  an  engineer. 
When  things  get  mussed  or  go  astry 

Bring  in  that  engineer. 
When  magnates  fuss  at  some  delay 

Go  call  that  engineer. 
From  early  morn  till  late  at  night 
When  works  go  wrong  and  won't  come  right 
There's  nought  to  do  but  just  sit  tight 

And  get  an  engineer. 
It  is  not  often  that  I  have  the  time  to  pay  attention  to  such  mush 
but  it  seems  to  just  about  fit  present  day  practice. 
Yours  very  truly, 

Geo.  H.  Ferguson,  m.e.i.c. 

Publications 
A  Treatise  on  "Principles  and  Practice  of 

Dock  Engineering"  (Third  Edition) 
By  Brysson  Cunningham  D.Sc,  B.E.,  M.E.I. ,  F.R.S.E. 

Reviewed  by  T.  W.  Harvie,  M.E.I.C,  Chief  Engineer, 
Harbour  Commissioners  of  Montreal. 

Dr.  Cunningham's  books  have  long  be  regarded  as  standards  by 
dock  and  harbour  engineers,  and  the  latest  edition  (the  third)  of  Dock 
Engineering  has  been  so  revised  and  enlarged  as  to  make  it  perhaps 
the  most  complete  and  reliable  work  on  the  subject. 

Nothing  seems  to  have  been  forgotten.  The  text  expands  from 
the  definition  of  a  dock  to  the  design,  construction  and  equipment 
of  the  most  elaborate  developments  of  dock  engineering. 

The  illustrations,  600  in  number,  are  excellent  and  there  are  no 
less  than  49  folding  plates,  while  the  work  abounds  in  tables  of  statistics 
of  all  the  world  ports,  dimensions  of  vessels  and  kindred  matters,  while 
the  usual  technical  reference  tables  are  both  very  complete  and  reliable. 

The  work  involved  in  preparing  such  a  comprehensive  treatise 
must  have  been  enormous.  Information  has  been  collected  from  every 
corner  of  the  earth,  compiled  and  tabulated,  arranged  and  indexed 
in  such  a  manner  that  information  on  any  specific  subject  can  be 
directly  turned  to. 

It  is  really  impossible  in  a  short  review  to  give  an  adequate  idea 
of  the  quantity  and  excellence  of  the  information  it  contains,  but  it 
may  safely  be  said  that  there  is  no  harbour  or  dock  engineer  who  will 
not  find  it  a  most  valuable,  if  not  necessary,  volume  for  his  reference 
library,  and  at  the  same  time  the  treatise  has  been  so  carefully  written 
and  is  so  readable  as  to  make  it  almost  ideal  as  a  university  text  book 
for  the  prospective  harbour  engineer  during  his  curriculum. 

Modern  Pulp  and  Paper  Making 

By  G.  S.  Witham,  Sr. 

Modern  Pulp  and  Paper  Making  by  G.  S.  Witham,  Si.,  Manager 
of  Mills,  Union  Bag  and  Paper  Corporation,  Hudson  Falls,  New  York, 
published  by  the  Chemical  Catalogue  Company,  Incorporated,  New 
York.  While  this  volume  has  been  published  for  some  little  time 
its  value  as  a  practical  treatise  on  pulp  and  paper  mill  practice  warrants 
its  being  again  brought  to  the  attention  of  engineers  and  others  inter- 
ested in  the  industry.  The  author  has  given  to  the  profession  a  thor- 
oughly practical  work  embodying  the  results  of  his  thirty-seven  years 
of  experience  in  the  pulp  and  paper  industry.  The  comprehensive 
manner  in  which  the  author  has  covered  the  subject  may  be  readily 
seen  from  the  following  principal  subjects  treated:  Processes  by 
which  pulp  is  produced;  Materials  from  which  pulp  is  produced; 
Varieti<s  of  paper;  The  saw  mill;  The  wood  room;  The  sulphite  mill; 
The  acid  plant;  The  soda  process;  The  Sulphate  process;  The  ground 
wood    mill;    Bleaching;    The    beater    room;    The    machine    room;    The 

finishing  room;  General  design  of  pulp  and  paper  plants;  The  power 

plant;    Testing   of    paper    and    paper    materials;    Paper   defects,    then 
cause  and  cure;  Personnel,   Useful  data  and  tables. 


Forest  Resources  of  Canada 

Hitherto  a  good  deal  of  inference,  or  even  guess-work  has  been 
evident  in  the  discussion  of  the  subject,  and  even  yet  reliable  inform- 
ation on  the  subject  is  not  too  plentiful.  Considerable  work  has  been 
done  on  the  problem  however.  Reports  based  on  comprehensive 
surveys  have  been  published  in  regard  to  the  forests  of  Nova  Scotia 
and  British  Columbia,  and  an  inventory  of  the  Ontario  forests  is  being 
completed  by  the  Forestry  Branch  of  the  Department  of  the  Interior. 
The  Forestry  Branch  has  also  examined  a  very  considerable  area  of 
the  forest  land  in  the  Prairie  Provinces  and  the  forest  service  of  Quebec 
and  New  Brunswick  are  collecting  data  as  to  the  forest  resources  in 
their  respective  provinces,  but  the  information  available  is  still  far 
from  complete. 

Based  largely  on  these  surveys,  a  tentative  estimate  of  the  remain- 
ing timber  supplies  of  the  Dominion  has  been  given  by  the  Department 
of  the  Interior,  Ottawa,  as  follows: — 

Region  Softwood   Hardwood       Total 

(Millions  of  feet  board  measure) 

Eastern  provinces 310,000         90,000       400,000 

Prairie  provinces 140,000         85,000       225,000 

British  Columbia 360,000  1,800       361,800 


810,000       176,800       986,800 

This  estimate  includes  all  classes  of  timber  —  saw-material,  pulp- 
wood,  ties,  poles,  fuel,  etc.,  whether  accessible  or  inaccessible. 

It  is  estimated  that  of  this  about  560,000,000,000  board  feet  is  of 
saw-timber  size. 

Of  the  species  which  are  used  for  the  manufacture  of  pulp,  there 
are  estimated  to  be  800,000,000  cords  of  spruce,  balsam,  fir  ,and  western 
hemlock,  and  490,000,000  cords  of  jack  pine,  lodge-pole  pine,  eastern 
hemlock,  poplar,  and  cottonwood,  a  total  of  1,300,000,000  cords. 
About  600,000,000  cords  of  this  is  in  Eastern  Canada.  Included  in 
the  pulpwood  estimate  is  500,000,000  cords  which  is  also  saw-material 
and  will  doubtless  be  used  to  a  very  considerable  extent  as  lumber. 

Accessibility  is  a  most  important  factor  in  considering  forest 
resources.  It  is  difficult  however  to  estimate  the  extent  to  which 
these  resources  may  become  commercially  valuable,  since  accessibility 
depends  on  changing  conditions,  such  as  transportation  facilities, 
methods  of  exploitation,  market  standards,  price  of  products,  and 
cutting  regulations.  Under  present  conditions  it  is  doubtful  whether 
more  than  one-half  of  the  saw-material  and  one-third  of  the  pulpwoo  1. 
exclusive  of  the  Prairie  Provinces,  can  be  considered  commercially 
accessible. 

The  average  annual  cut  is  now  approximately  as  follows:  - 

Million  ft.  P.M. 

Lumbei  4,(X)() 

Pulpwood  (4,000,000  cords) 2,000 

Fuel  (8,000,000  cords) 4,000 

Shingles,  ties,  poles,  etc.  (estimated) 1,000 

Total 11,000 

A  superficial  comparison  of  the  above  figures  might  lead  to 
the  conclusion  that  Canada  still  has  sufficient  timber  to  supply  hei 
requirements  for  an  indefinite  period,  but  such  a  conclusion  is  entirely 
unwarranted  when  all  the  facts  an-  considered.  It  must  be  remembered 
that  the  estimates  will  doubtless  he  considerably  reduced  when  more 
authentic  information  is  secured,  that  a  large  proportion  of  the  timbei 
can  probably  never  be  operated  at  a  profit,  that  under  the  present 
systems  of  exploitation  a  great  deal  ol  the  timber  is  wasted,  and  thai 
fire,  insects,  and  fungi  are  destroying  many  times  the  amount  of  timbei 
used. 


Publication 


New  Building  Estimators,  Handbook; by  William  Arthur;  published 
by  the  U.P.C.  Book  Company,  Inc.  The  first  edition  of  tins  hand- 
book published  in  1904  and  containing  one  hundred  and  titty  pages. 
has  been  entirely  revised,  reset  and  enlarged  in  the  1922  edition.  This 
is  a  hand-book  of  ready  reference  for  architects,  builders,  appraisers, 
engineers,  superintendents  and  draughtsmen,  and  in  this  present 
edition  contains,  approximately,  one  thousand  paces.  Much  information 
of  value  will  be  found,  under  the  following  principal  headings:  — 
Measurements  of  building  work;  the  quantity  system  of  measuring; 
speed  and  how  affected  by  climate,  hand  versus  machine  labour; 
excavation  and  filling;  piling  and  underpinning;  concrete  work;  re 
inforced  concrete;  stone,  gravel  marble  and  terra  COtta;  brickwork; 
cement  stone;  structural  iron  and  steel;  tile  and  gypsum  fireproofing; 
steel  sash  and  steel  buildings;  plaster;  carpentei  and  joinei  work; 
millwork;  glass;  roofing;  sheet  metal  work;  hardware;  painting;  plumbing 
and  gas  fitting;  heatingj  electric  and  conduit  work;  tiling;  asbestos 
materials,  dairy  barns;  silos  and  tanks,  municipal  work. 
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Institute  Committees  for  1923 


FINANCE 

F.  P.  Shearwood,  Chairman 
Sir  Alex.  Bertram 
George  E.  Bell 
Chas.  M.  McKergow 
P.  L.  Pratley 

LIBRARY  AND  HOUSE 

J.  A.  Duchastel,  Chairman 
J.  Colin  Kemp 
John  T.  Farmer 
Geo.  R.  MacLeod 
J.  A.  Lalonde 

LEGISLATION    AND    BY-LAWS 

Walter  J.  Francis,  Chairman 
Arthur  Surveyer 
J.  M.  Robertson 

PAPERS 

Chas.  M.  McKergow,  Chairman 
K.  L.  Dawson 

D.  W.  J.  Brown 
W.  J.  Johnston 
M.  J.  Murphy 
Hector  Cimon 

E.  A.  Ryan 

F.  C.  C.  Lynch 
R.  C.  Flitton 
L.  T.  Rutledge 
J.  A.  Knight 
W.  F.  McLaren 
F.  Jas.  Bridges 
R.  W.  Downie 
J.  Clark  Keith 

C.  H.  E.  Rounthwaite 
Geo.  P.  Brophy 
Geo.  L.  Guy 

D.  A.  R.  McCannel 
Geo.  S.  Brown 

R.  H.  Douglas 
J.  A.  Spreckley 
P.  H.  Buchan 
Hugh  Peters 
H.  B.  Pelletier 

GZOWSKI  MEDAL  AND 
STUDENTS'  PRIZE 

Frederick  B.  Brown,  Chairman 

C.  R.  Young 
J.  B.  Challies 
R.  DeL.  French 
Arthur  R.  Roberts 

STEAM   BOILERS 

L.  M.  Arkley,  Chairman 
W.  G.  Chace 
F.  G.  Clark 
R.  J.  Durley 

D.  W.  Robb 

H.  H.  Vaughan 

PUBLICATIONS 

Frederick  B.  Brown,  Chairman 
C.  R.  Young 
J.  B.  Challies 
R.  DeL.  French 
Arthur  L.  Roberts 

LEONARD  MEDAL 
A.  Stansfield,  Chairman 
Geo.  I).  Macdougall 

Charles  Camsell 
John  F.  Robertson 
J.  Colin  Kemp 


PLUMMER  MEDAL 

A.  Stansfield,  Chairman 
Geo.  D.  Macdougall 
Charles  Camsell 
John  F.  Robertson 
J.  Colin  Kemp 

BOARD   OF   EXAMINERS   AND 
EDUCATION 

II.  M.  MacKay,  Chairman 

Arthur  Surveyer 

Ernest  Brown 

J.  M.  Robertson 

R.  DeL.  French 

A.  R.  Roberts 

J.  M.  R.  Fairbairn 

J.  T.  Lafreniere 

CANADIAN  NATIONAL  COMMITTEE 
OF  THE  INTERNATIONAL  ELECTRO- 
TECHNICAL  COMMISSION 

Louis  A.  Herdt,  Chairman 

H.  A.  Dupre,  Secretary 

L.  W.  Gill 

O.  Higman 

J.  Kynoch 

T.  R.  Rosebrugh 

John  Murphy 

A.  B.  Lambe 

INTERNATIONAL  CO-OPERATION 

H.  H.  Vaughan,  Chairman 
J.  M.  R.  Fairbairn 
John  Murphy 
H.  R.  Safford 

CANADIAN  ENGINEERING 
STANDARDS 

C.  J.  Mackenzie  (three  years) 
Sir  Alex.  Bertram  (two  years) 
Walter  J.  Francis  (one  year) 

HONOUR  ROLL  AND 
WAR  TROPHIES 

Brig. -Gen.  C.  J.  Armstrong,  Chairman 

A.  E.  Dubuc 

Sir  Alex.  Bertram 

Fraser  S.  Keith 

CONCRETE  DETERIORATION 
IN  ALKALI  SOILS 

C.  J.  Mackenzie,  Chairman 

\\  .  P.  Brereton 

J.  C.  Holden 

J.  N.  Finlayson 

J.  G.  Sullivan 

H.  Mel.  Weir 

E.  A.  Markham 
J.  R.  C.  Macredie 
G.  M.  Williams 
Alex.  Dawson 
Geo.  W.  Craig 

R.  S.  Stockton 
A.  W.  Haddow 
J.  W.  Shipley 

F.  C.  Field 
J.  A.  Kelso 


CLASSIFICATION  AND 
REMUNERATION 

A.  II.  Harkness,  Chairman 

E.  R.  Gray 
Frederick  B.  Brown 
A.  R.  Decary 

J.  B.  Challies 

F.  P.  Shearwood 

STUDENTS'  ACTIVITIES 

Geo.  R.  MacLeod,  Chairman 
T. R  Loudon 
R.  W.  Downie 
A.  M.  Reid 

CODE  OF  ETHICS 

Frederick  B.  Brown,  Chairman 
F.  P.  Shearwood 

BIOGRAPHIES 

Peter  Gillespie,  Chairman 

A.  B.  Lambe 

Willis  Chipman 

J.  S.  Dennis 

W.  P.  Anderson 

C.  E.  W.  Dodwell 

M.  J.  Butler 

A.  R.  Decary 

J.  G.  Sullivan 

H.  K.  Wicks  teed 

ENGINEERING  EDUCATION 

J.  B.  Challies,  Chairman 
Frank  D.  Adams 
C.  H.  Mitchell 

A.  L.  Clark 

PUBLICITY 

C.  P.  Edwards,  Chairman 
PAST  PRESIDENTS'  FUND 

R.  A.  Ross 

J.  M.  R.  Fairbairn 

J.  G.  Sullivan 

FUEL 

F.  A.  Combe,  Chairman 
Dr.  C.  V.  Corless 
Lesslie  R.  Thomson 
Geo.  C.  Mackenzie 
C.  A.  Magrath 

F.  L.  Wanklyn 
R. W.  Angus 

E.  V.  Moore 

B.  F.  Haanel 
A.  R.  Greig 

R.  S.  L.  Wilson 

C.  A.  Robb 
R.  A.  Ross 
J.  T.  Farmer 
M.  J.  Butler 
A.  D.  I.ePan 
James  McEvov 

G.  R.  Pratt 

F.  W.  Gray 

I).  II.  McDougall 
Geo.  1).  Macdougall 
R.  A.  C.  Henry 
J.  A.  Shaw 


September,  1923 


THE    ENGINEERING    JOURNAL 


419 


Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


August  20th,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  oi 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  the  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  aDplications  herein  described  in 
September,  1923. 

Fraser  S.  Keith,  Secretary. 

•The  professional  requirements  are  as  follows: — - 

A  Member  shall  be  at  least  thirty-five  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  twelve  years,  which  period  may  include 
apprenticeship  or  pupilage  in  a  qualified  engineer's  office,  or  a  term  of  instruction  in 
a  school  of  engineering  recognized  by  the  council.  The  term  of  twelve  years  may, 
at  the  discretion  of  the  council,  be  reduced  to  ten  years  in  the  case  of  a  candidate  for 
election  who  has  graduated  from  a  school  of  engineering  recognized  by  the  council. 
In  every  case  the  candidate  shall  have  held  a  position  in  which  he  had  responsible 
charge  for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
engineering  projects.  The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of  applied 
science  or  engineering,  after  the  candidate  has  attained  the  age  of  thirty  years,  shall 
be  considered  as  responsible  charge. 

An  Associate  Member  shall  be  at  least  twenty-seven  years  of  age,  and  shall 
have  been  engaged  in  some  branch  of  engineering  for  at  least  six  years,  which  period 
may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office  or  a  term  of 
instruction  in  a  school  of  engineering  recognized  by  the  council.  In  every  case  a 
candidate  for  election  shall  have  held  a  position  of  professional  responsibility,  in  charge 
of  work  as  principal  or  assistant,  for  at  least  two  years.  The  occupancy  of  a  chair 
as  an  assistant  professor  or  associate  professor  in  a  faculty  of  applied  science  of  engin. 
eering,  after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con 
disered  as  professional  responsibility. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  shall  be  required  to  pass  an  examination  before  a  board  of  examiners 
appointed  by  the  council.  The  candidate  shall  be  examined  on  the  theory  and  practice 
of  engineering  with  special  reference  to  the  branch  of  engineering  in  which  he  has  been 
engaged.  This  examination  may  be  waived  at  the  discretion  of  the  council  if  the 
candidate  has  held  a  position  of  professional  responsibility  for  five  or  more  years. 

A  Junior  shall  be  at  least  twenty-one  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  four  years.  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  council,  if  the  candidate  for  election  has  graduated 
from  a  school  of  engineering  recognized  by  the  council.  He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects:  geography,  history 
(that  of  Canada  in  particular),  arithmetic,  geometry,  euclid  (books  I,  IV  and  VI), 
trigonometry,  algebra  up  to  and  including  quadratic  equations. 

A  Student  shall  be  at  least  seventeen  years  of  age,  and  shall  present  a  certificate 
of  having  passed  successfully  an  examination  equivalent  to  the  final  examination  of  a 
high  school  or  the  matriculation  of  an  arts  or  science  course.  He  shall  cither  be 
pursuing  a  course  of  instruction  in  a  school  of  engineering  recognized  by  the  council, 
in  which  case  he  shall  not  remain  in  the  class  of  student  for  more  than  two  years  after 
graduation;  or  he  shall  be  receiving  a  practical  training  in  the  profession,  in  which 
case  he  shall  pass  an  examination  equal  to  that  prescribed  for  admission  to  the  grade 
of  Junior  in  the  foregoing  section  and  he  shall  not  remain  in  the  class  of  Student  after 
he  has  attained  the  age  of  twenty-seven  years. 

An  Affiliate  shall  be  one  who  is  not  an  engineer  by  profession  but  whose  pursuits, 
scientific  attainments  or  practical  experience,  qualify  him  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The   fact  that  candidates  give  the  names  of  certain  members  as  references  does 
not   necessarily  mean  that   their  application!  are  endorsed  by  such  members. 


FOR    ADMISSION 

BEVAN— ALEXANDER  BRAITHWA1TE  BEVAN,  of  Outremont,  Que. 
Born  at  Philippopolis,  South  Bulgaiia,  May  12th,  ls^7;  l-'.duc  ,  Ass.  City  &  Guilds 
of  London  Institute,  1900;  tasoc  Mem  i>  I  <  I  ol  London;  1909-10,  asst.  engr., 
bridge  inspn  ,  city  of  Winnipeg,  and  railroad  oonstrn.,  N  T.C.Rlyj  inn.  assl 
trestle  bridging.  C.Nor.Rly.;  1912-13,  asst.  engr.,  grading,  N.T.C.Rly.;  1913-14, 
engr.  &  asst.  gupt  .  reinforced  concrete  l>hlg.  constrn  .  1918  19,  overseas.  Royal 
Engrs  .  Capt  ,  M  ('  ;  1919-21,  nipt,  on  bldg,  constrn  ;  1921-23,  engr.  in  charge  of 
engr'g,  office,   Montreal  Tramways  Co.,    Montreal;    u    present   disengaged, 

References;  P.  A.  N.  Seurot,  W.  I'.  Graves,  C  M.  Mursscn,  J.  B.  Blodon.  .1.  I  . 
Busfield. 

BRICKENDEN— WILLIAM  THOMAS,  of  191  Logan  \venue,  Toronto,  Ont, 
I'.om  al  Toronto,  July  16th,  1897;  Educ     B  \  Be    <  nil    ol  Toronto,  1922;  1916-19, 

war   serviic        From    Sept.    1917   to   Jan.    1919     B     '     '  hit  .    in    charge   Of   power   plant 

and  equipment,  Barrington  Passage,  N  S  ,  wireles    itatii  ition),  R.N.C.V.R. ; 

1919  'July  Sept  |,  inspr.,  I- rorik  Barber  A  tasociatei  1920  \pr.-Aug.),  dftsman, 
t  ml. t  Peed  Stoker  Co  of  America;  1920-21,  chief  df(  man  and  assl  engr.,  Under 
Peed  stoker  Co.  of  Canada,  Ltd  ;  and  from  Jul}  to  Deo,  1922,  asst.  engi   with 

company;  Jan.  1923  to  date,  salts  engr.  and  BSSt.  manager,  A,  \V.  (ash  Co.  of  Canada 
Ltd.,  Toronto 

Reference!    C    R.  Young,  R.  W.  Angus,  C.  H.  Mitchell,  J.  R.  Cockburn,  T.  It. 
Loudon. 


COPLEY— JOHN  EDWARD,  of  2217  Robinson  Street.  Regina,  Sask.  Born 
at  Athy,  Co.  Kildare,  Ireland,  June  28tb,  1896;  Educ,  practical  telephony,  I.C.S. 
constrn.  and  mtce.  of  automatic  telephone  equipment,  toll  boards,  storage  batteries 
and  power  equipment;  At  present  automatic  telephone  switchman. 

References:  W.  R.  Warren,  H.  B.  Sherman,  S.  R.  Parker,  D.  A.  R.  McCannel, 
A.  C.  Garner. 

CORCORAN— JOHN  C,  of  Montreal,  Que.  Born  at  San  Antonio,  Texas, 
March  8th,  1873;  Educ,  diplomas  from  University  of  New  York  State;  1894-97, 
paper  machine  tender  and  charge  of  manufacturing  high  grade  paper  in  different 
mills;  1897,  sales  engr.,  Adirondack  Machine  Company,  Carthage,  N.Y.;  1898,  organ- 
ized Carthage  Machine  Co.,  treasurer  and  chief  engr.,  from  1898  to  1900;  1900-01, 
constrn.  engr.  and  charge  of  chemical  and  mechanical  equipment  for  Henry  Paper 
Co.;  1901-07,  chief  engr.,  paper  machinery  dept.,  Thompson  Mfg.  Co.;  1907-18, 
sales  engr.  and  road  engr.,  Rice,  Barton  &  Fales  Co.;  1918-20,  with  Dominion  Bridge 
Co.  Ltd.;  At  present,  president  and  manager,  John  C.  Corcoran  Machinery  Company, 
Limited,  Montreal,  Que. 

References:  H.  H.  Vaughan,  C.  N.  Monsarrat,  P.  L.  Pratley,  G.  H.  Duggan, 
R.  Collins,  R.  W.  Robb,  F.  Newell,  G.  F.  Hardy. 

CUNNINGHAM— LEONARD,  of  Westmount,  Cape  Breton,  N.S.  Born  at 
Antigonish,  N.S.,  March  24th,  1881;  Educ,  St.  Francis  Xavier,  1900.  I.C.S.;  1902-06, 
mech.  dfting.  office.  Dominion  Iron  &  Steel  Co.,  Sydney,  N.S.;  1906  (6  mos.),  location 
dftsman.,  Transcontinental  Rly.;  1907-08,  location  dftsman.,  So.  Pacific  Rly.;  1909-10, 
location  dftsman.  and  instr'man.,  So.  Pacific  of  Mexico;  1911-18,  asst.  res.  engr.,  dept. 
of  public  works,  Cape  Breton  Island  District;  1918-19,  dftsman.,  Dominion  Iron  & 
Steel  Co.,  Sydney;  1920  (6  mos.),  engr'g.  inspr.,  plate  mill  and  brick  plant  constrn,, 
with  above  company;  1921  to  date,  managing  director,  Scotia  Double  Wall  Co.  Ltd., 
engrs.  and  contractors,  Sydney,  N.S. 

References:  K.  H.  Marsh,  G.  A.  Bernasconi,  W.  P.  Morrison,  J.  L.  Allan,  T.  J. 
Brown,  H.  Longley,  J.  Stephenson,  K.  G.  Cameron. 

FREEMAN— JOHN  PELHAM,  of  Glace  Bay,  N.S.  Born  at  Liverpool,  N.S., 
March  10th,  1890;  Educ,  1908-10,  Mt.  Allison  Univ.,  1910-12,  N.S.  Tech.  Coll.; 
N.S.L.S.;  railroad  work  during  vacations;  1912-15,  with  Highway  Board  of  Nova 
Scotia,  in  charge  of  road  survey,  location  of  culverts,  small  bridges,  etc.;  1915-16 
in  charge  of  painting  and  packing  shells  for  N.S.  Steel  &  Coal  Co.,  New  Glasgow,  N.S.; 
1916-20,  drawing  office,  N.S.  Steel  &  Coal  Co.;  1920  (June-Oct),  with  Thompson 
Bros.,  installing  hoisting  outfits  on  ships,  also  machinery  in  their  new  foundry;  Nov. 
1920,  field  and  office  work  on  irrigation  (pipe  lines  only),  with  Union  Sugar  Company, 
Betteravia,  Calif.;  ran  transit  for  six  weeks  in  Calif.;  worked  with  A.  A.  Patterson, 
general  contractor,  for  a  year,  laying  out  his  work,  etc.;  July  1922,  town  of  Liverpool, 
street  surveys,  sewerage  and  drainage  proposals;  Nov.  1922-Feb.  1923.  engrg.  work, 
also  installing  machinery  in  new  shops,  Thompson  Bros.,  Liverpool,  N.S.;  At  present, 
drawing  office,  Dominion  Coal  Company,  Glace  Bay,  N.S. 

References:  K.  H.  Marsh,  H.  C.  Chipman,  W.  M.  Sutherland,  W.  G.  Matheson, 
W.  Rodger,  J.  S.  Whyte. 

HUME— DUNCAN  CLIVE  MACKENZIE,  of  Camp  Borden,  Ont.  Born 
at  Bournemouth,  Hampshire,  England,  April  5th,  1884;  Educ,  electrical  certificate. 
City  and  Guilds  of  London  Institute;  1904-06,  consulting  elec.  work;  1906-08,  journal- 
istic work;  1908-09,  sales,  and  aircraft  design;  1910-11,  consltg.  engr.  to  London  and 
General  Electric  Theatres;  England;  1911-13,  erecting  engr.,  Kinemaeolor,  England, 
Greece,  Turkey,  Roumania,  and  Italy;  1913-14,  supervising  engr.,  "Life  Targets" 
England  and  Wales;  1915-1922,  with  British  Admiralty  —  Air  Board,  Ministry  of  Mu- 
nitions, Air  Ministry  in  turn,  as  evolved  from  one  another,  as  technical  officer.  Ranks 
held  —  Lieut,  R.N.V.R.,  Lieut.  Commdr..  R.N.  YR.  Major,  R.A.F.;  1922-23.  designer 
of  aircraft  to  the  Laurentide  Air  Service,  Montreal;  At  present  squadron  leader  in  charge 
of  technical  services,  Camp   Borden,  Ont. 

References:  E   W.  Stedman,  E.  Wilson,  H.  E.  Bates,  J.  D.  Peart,  A.  M.  Mackenzie. 

JOYAL — JULES,  of  Chieoutimi,  Que.  Born  at  St.  Francois  du  Lac,  Que.,  Oct. 
6th,  1896;  Educ,  B.A.,  B.S.A.,  Civil  Engineer,  University  of  Montreal.  1920;  1916-19 
(summers),  with  Quebec  Streams  Commission;  1920-21.  in  charge  of  survey  party 
for  Price  Bros.;  1921-22,  in  charge  of  small  party  survey  for  the  following,  Lake 
Megantic  Pulp  Co.,  Montmorency  Lumber  Co.,  and  Henry  Atkinson,  Reg'd.;  1922 
(June-Dec),  divn.  engr.  in  Lotbiniere  for  roads  dept.,  Quebec;  Dee.  1922  to  date, 
With  Price  Bros.  <t  Company,  Chieoutimi,  in  charge  of  constrn.  of  river  improve- 
ments, driving  dams,  flumes,  booms,  etc. 

References:  O.  O.  Lefebvre,  J.  A.  Lefebvre,  A.  B.  Normandin,  H.  Cimon,  G.  E. 
LaMothe,  H.  Massue,  E.  A.  Evans. 

KAY — HARRY,  of  27  I/ome  Avenue,  Longueuil,  Que.  Born  at  Bury,  Lan- 
cashire, Lngland,  May  12th,  1882;  Educ,  lN9,vl90ii,  engr'g.  and  industrial  courses. 
Manchester  School  of  Technology,  and  Technical  Institute.  Bury.  England;  1898- 
1902,  ap'ticeship,  Bentley  and  Jackson  Limited.  Engineers,  Bury,  England;  1902-04, 
mech.  engrg.  dept.,  London  Paper  Mills  Co  Ltd.,  Dattford,  England;  1904-06,  dfts- 
man.,Ben)  ley  and  Jackson.  Ltd.,  Bury;  1907-10, mech  engrg., dept.,  Bagley  &  Sewall  Co., 
Watertown,  NY'.;  1910-15,  chief  mech.  engr..  Charl.s  walmsley  A-  Co.  Ltd.,  Bury, 
England;  1920-23,  gen.  tech.  engr..  Price  Urns  iv  Co.,  Quebec;  \t  present,  vice- 
president  and  general  manager,  Charles  Walmsley  &  Co.  (Canada)  Limited,  Ixuigucuil, 
Que. 

References:   W.  C    Mitchell,  G.  E.  Bell,  J,  Stadlcr,  H.  O.  Keay,  G.  F.  Hardy. 

1  WiHi;     EDOUARD,  of  Chiooutimi,  Que.  BornatBaieSI  Paul, Oct    It! 
Educ,  B  \    Lavalp  niv.  B.Sc.  Queen's Univ  1 907:1907-08, transitman,  Nat    ["rang  Rly. 
in  charge  oi  location  Ha  I  la  Bay  Rly.  and  1909-16,  r<     engi    on  const]  rly.; 

191  1-12,  in  charge  of  constrn    mill  no   3,  Chiooutimi  Pulp  CO  ;  1913-14.  municipal  work 

under  the  firm  of  Grenon  4  Lavoie;  1915  17.  in  charge  of  the  oonstrn.  of  the  Jalberl  mill 
of  the  Chieoutimi  Pulp  Co  .  and  from  lois  to  dati .  supl   of  mills  for  the  Chieoutimi 

Pulp   Co. 

References    R   0  Sweesey,  J   E   A    McConville,  V  Duperron,  A.  B   Norma 

J.  F.  Grenon,  (  ;    I      La  Mot  In 

MH  II  \in    JOSEPH    \K  I  ill  if.  of  Toronto,  Onf      B  Qui 
July  30th,  1886;  I  due  .  Mati       :           if  1  oi     1904  civil 
engrg    1905-06;  1903-04,  rodman,    roronto   I                  Power*         190 
tollman,  leveller,  topog'i    and  1906  (summer),  ae  I    tore     engi     in  Cho- 
roid-Wei  land  line    Niagara  81    Catharine  d    !■■                     1907-09   with  thi  lowing 

firms         Miller     A     (    iimim  ni-s,     engrg. 

Rly.;  John   IVnglin  Co.,   I  ngra   and   Boilei    M  to  date,  on  engrg. 

Department  of  Public   Wbrl  engr.  highway  constrn 

Islington.  I'H  .'  in  -  ii.-n '  '.ir-, .-.  pari                    i"'g'l  survey  foi  Whitbj    Isylum, 

and  at  I  bi   presi  ui  timi    a  n  tani  ■  ngini  er,   roronto 

i;. !.,.,,..      I.  J.  Halford,  J.  W.  B  I    I     "                     rwick, 
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MOtTLTON      ARTHUR  GARLAND,  ol   Weal it,  Qua      Born  at  Chit 

LI.   Feb     15th     18"  i  o   Manual  Trainu  now   affiliated  with 

i  »94     1895  i nipl     t..r    Moultoo  Stan 

1904  08      upl     and    for  rgenl  ina    nn     With.  rspoon-1 

itor  erection)    1900-21     lupl     ma  later  vice-president,  Thompeon- 
ad    New    VTork;   1921   to  date,  rioe-preiidenl  an 
i  aompson  starn  l  limited,  Mom  real 

Referenci  I  n  Kecfer,  \\  I  Irmatrona,  S  .1  Fortin,  w  F.  Gronau,  \  Pottci 
.ll-  i     M    White 

RIPLEY  WILFRED  JAMIESON,  of  46  81  Peter*  Rood  Sydney,  N.8  Horn 
ai  Nappon  Station  N.8.,  Maroh  22nd,  1891;  Educ,  B.8e  MoGill  Dnn  .  1914;  1913 
(aummei      dftaman.,  C.N  \<  .  and  rodman,  G.T.R.;   1914  L8,  transitman  in  charge 

oi  porta     '  oi     Govt     Rlys.;   1918  (Mas  Sepl  >.  oast,  Geld  engi     ioIci    oven  ana 

1918  19,  Geld  engr    in  charge  ol  construction  on  above 
job  with    Koppera  Co    Pittsburg   (Sydney);    1919-20,  designer  and   rati 

en  and  by-product  work,  also  gen    steel  plant   work,  Dominion   Iron   .v 
Steel  Co    Sydney,  N.8.  |  1920-21,  Geld  engr.  coke  oven  constrn.,  in  charge  of  o 
in  Geld  and  progress  and  cost  reports  in  office;  \t  present,  squad  foreman,  dftmg  office, 
I'onu a  Coal  Company,  Glace  Boy,   S  S 

References  K.  II  Marsh,  B  G.  Cameron,  8  C  Mifflen,  J.  R.  Morrison,  W.  M. 
Sutherland,  1     Brown,  II.   M.  MacEay. 

WALSH  STEVEN  NICHOLAS,  of  Montreal,  Que  Born  at  St.  John's,  kfld., 
Jan.  7th,  1886;  Educ,  I.C.8  diploma,  elec  engrg.;  1905-11,  elcct'n.,  C.P.R.,  Lake 
Superior  Divn.;  1911-14,  operator  to  chief  operator,  constrn,  anderection  on  power 
station  1914-17,  eleot'l.  supt.  and  chief  engr,  of  strain  and  power  station;  1918-19, 
eleot'l    engr.  for  the  Air  Nitrates  Corpn    ol   New  5fork  at   Musrli-  Shoals.     Uabama. 

I  s  \  steam  station.  1919-22,  shop  elec.  engr,,  A  A.  Giddings  4  Co.  Ltd.,  handling 
windings,  repairs,  and  design  of  elect,  apparatus;  At  present,  prov.  examiner  of 
electricians  of  Quebec 

References    1     P  Gutelius,  P.  Thomson,  J    \   Shaw,  H   (I   Hunter,  T.  W.  Lesage, 

II  II    Vaughan. 

FOR   TRANSFER    FROM   CLASS   OF   JUNIOR   TO   HIGHER   GRADE 

GREENE— LESLIE  KIRK,  of  London.  England.  Horn  at  Montreal,  Dec. 
31st,  1892;  Educ,  B.Sc.  (C.E.),  McGill  Dniv.  1920.  Diploma  with  honours,  R.M.C., 
on,  1911-14;  Four  years  active  service.  Selected  for  British  Mission  in  U.S.A. 
Final  rank  Captain;  1920-22,  with  Vickers  Ltd.,  England  —  Birmingham  branch,  aa 
asst  t"  one  ol  the  departmental  supts.;  1922-23,  asst.  to  Messrs.  MacDonald  <fc  Mac- 
Corquodah-.  consltg.  ensrs..  London.  England,  design,  drawings,  and  estimates  for 
two  large  irrigation  schemes;  May  11123,  loaned  by  above  firm  to  The  Northern  & 
Western  Motorwaj  Co  .  on  constrn.  of  a  trunk  highway  from  London  to  Manchester, 
lor  high  sliced  motor  traffic.  First  assisted  chief  engr.  on  prelim,  location,  and  now 
in  charge  of  a  35  mile  section. 

References:  G.  II.  Duggan,  F.  P.  Shearwood,  F.  B.  Brown,  C.  M.  McKergow, 
E.  Brown,  H.   M.   Mac  Kay. 

McCAGHEY-  NORMAN  FRASER,  of  Kenogami,  Que.  Born  at  Quebec,  Que. 
May  30th,  1890;  Educ  3  years  applied  science,  McGill  Univ.,  1909-1910,  1910-11, nnd 
1914-1.">:  1  '"Is  i.suinmer),  rodman.  C.N'.H.  survey;  one  summer  timekeeper,  M.P.  &  J. 
T.  Davis,  contractors;  one  summer,  asst.  engr.  on  substructure  Quebec  bridge;  2  years 
instr'man  and  res.  eng.  Commnr.  Transcontinental  Ry.;  1915-19,  overseas.  Major, 
D.S.O.,  M.C  Twice  wounded;  Four  years  to  date,  asst.  engr.,  Price  Bros.  &  Co  Ltd  . 
Kenogami,  Que 

References:  J.  M.  McCarthy,  F.  B.  Brown,  W.  G.  Mitchell,  F.  L.  Darrell,  C.  N. 
Shanly,  J.  T.  Farmer.  A.  Ferguson,  S,  E.  Oliver. 

McRAE— JOSEPH  PERCY,  of  Toronto,  Ont.  Born  at  Ottawa,  Ont.,  Feb. 
7th.  1889;  Educ,  B.Sc.  (Mech  I.  McGill  Univ.  1912;  1912-13.  office  of  J.  B.  McRae. 
i  Ittawa;  1913,  erection  and  operation  of  500  h.p.  diesel  unit.  Moose  Jaw  Streel  Railway: 
1914-15,  design  and  constrn.  High  Falls  dam  —  Line  River,  and  worked  on  several 
other  developments;  1915-19,  overseas.  O.C.  3rd  Divn.  Ambulance  Workshop. 
Later  with  K  F.C.  1917-18,  prisoner  of  war;  1919.  with  hydro-elec.  on  inspection 
Chippawa  units  m  Cleveland;  1920,  asst.  service  mgr.  and  shop  sup  i ,  of  the  Cole  s  — 
•  'his  8  Vgency.  Designed  and  supervised  constrn.  of  new  reinforced  concrete  and 
brick  service;  with  Moore  &  Hughes,  Dodge  Bros,  distributors,  as  shop  super,  of 
their  service.  Down  to  Ottawa  for  Purchasing  Commission  of  Canada,  advisor 
on  purchase  of  motor  equipment  for  P.O.  dept.;  July  1923,  mgr.  of  engrg.  and  water 
works  dept.,  General  Supply  Co.  of  Canada.  Ottawa.  Ont. 

References:  -I  B,  McRae,  M.  V,  Sauer,  H.  G.  Acres,  J.  Murphy,  R.  J.  Durlev, 
J.   II.    McLaren,   D.    L.    McLean,   A.   H.    Munro. 


STEPHENSON  -GEORGE  ELGIN,  of  Walkerton,  Onl  Hon,  of  Varna 
Ont..  June  3rd,  1894;  Eduo     B.A.8e    Unit    of  Tor    1920    1014    summer),  rodman 

highways  depf      1916  I  1920-21,  foreman  and  acting 

•upt,  Warren  Paving  Co.;  1921  (Jon    M  |      i  , .,   with  Norman 

McL.-od.  Ltd;  1921   (May-Auc  Chipman  <V  Powet    1921-22,  sasl    engr 

Ontano  highways  depl  ;    \pnl  1922  to  dab 

<  OUnl '.  .   <  Inlaiio 

References:  P.  (Jill,  -,,,.     c    |;     Young.    \\     Cbjpman    It    (      Muir.  1     I)    Mvlrea 

L.     M       .Ion 

TOUNG     FRANKBENN1  Born  at  Lethbriata,  Alte 

u«u  '   27th    1892;  Educ     2nd  year,  Prince  ol   Wales  Univ.,  ' 
Depu  Jurveyoi     Prw     ol   M.B.;  field  officer's  cert.,  RSI.  Halifax    Crown 

Land  sun,..,,,  for  \  h  .  1913;  three  yean    1910-12  I  transitman  on  C  P  R.  irrigation 
'anal   location  and  constrn  at  Brooks  and  vicinity,  Alta.;  two  years    1912-14)   pr 
practice  as  proi    land  rarvi  yoi    -'    John,  \  B  :  three  and  a  hal 
Batt..  Major;  At  present  assl    canal  supl  ,  C.P  B     D  \  B     Strathmore.    I 

References:  R  s  Stockton,  G  G  Murdoch,  \  S  Dawson.  E  \  Ridley  G  W 
II.  Perley,  G    H.  Patrick. 

FOR  TRANSFER   FROM   CLASS   OF    STI  DENT  TO   HIGHER   GRADl 

DAVIS— SYDNEY  HERBERT,  of  157  Pretoria  Avenu  Ont.     Born 

at  Ottawa,  April  13th.   1893;  Educ,   B  Sc    McGill   Dniv.    1923 

on  Can.  geol.  surveys;  three  years  overseas  servii  in  mining 

prospeel   work. 

References:    C.    M.  McKergow,    B.    C.    Root,     J.  B.    Porter.     W.  G.    Mitchell, 

A.    I    ,    Melkle. 

MEADD     H"U  \RD  ELLIOTT,  ol  Fori  1  ranees.  Ont.     Born  at  Township  of 
McGiUivray,  Ont.,  May  nth,  1892;  Educ.  B.Sc,  Queen's  Dniv.  1921;  1914  (summer 
Mond  Nickel  Co.,  Mond.  Ont,  ;  1917  I  May-Oct  >.  rly.  location  and  prelim,  hvdro-eler 
surveys;  1919   (summer i,  instr'man.,   Nipigon  power  development     1920     nimn 
instr'man  on  power  house  constrn  ,   Nipigon  power  development;  1921-22.  in  chargr- 
engrg.    field   office,    Nipigon   power   development;   July    1922,   highwav   inspr  .    I> 
Public   Highways,  Ontario;   Aug.    1922  to  date     designing  engr.,   Backus.    Brooks    ec 
Co.  and  allied  interests,  Fort  Frances,  Ont       (Overseas  with  Can    Rly.  Troops). 

References:  J.  N.  Stanley.  R,  C.  McCulIy,  ()  Holden,  W.  P.  Wilgar,  T.  V.  Mc- 
Carthy,  G.    F.   Harming,   A.    Macphail,  A.   Drowley. 

PELLETIER— HENRI  BURROUGHS,  ol  Chiooutimi,  Que.  Born  at  Montreal 
Feb.  15th,  1894;  Educ,  B.Sc,  McGill  Dniv.  1918;  1918-19,  Lieut  Can.  Engrs.. service  in 
Canada  and  England;  1919,  dfting  dept.  Dominion  Bridge  Co.,  Lachine;  1919  to  date 
with  Chicoutimi  Pulp  Co..  field  and  office  work  in    connection  with  various  projects 

in  the  Lake  St.  John  district. 

References:  J.  E.  A.  McConville,  T.  J.  Lafreniere.  C.  N.  Shanly,  L.  T.  G  .  Boissoau. 

F.  S.  Keith. 

ROBINSON— DENIS  OWEN,  of  St  Thomas,  Ont.  Horn  at  Stapleford,  Nc 
England.  July  6th,  1901;  Educ  .  B.Sc,  Queen's  Dniv.  1923:  1920  (summer),  con 
inspr.,  192]   (summer),  instr'man..  1922  (summer),  assl    engr..  City  of  St.  rhoi 

May    1923   to  date,   with   Dominion  Constrn.   Co.,  as  foreman  on   Michigan  Central 
R.R.  yard  extension  in  St.  Thomas. 

References:  W.  C.  Miller.  W  P.  Wilgar.  A.  Macphail.  L.  T.  Rutledge,  L.  M. 
Arkley. 

SMITH— CAMPBELL  TAYLOR,  ol  St  Catharines.  Ont  Born  at  Sarnia. 
Ont.,  July  13th.  1890;  Educ  .  II  A  Sc  I'niv.  of  Toronto.  1921;  O.L.S  1922;  Two  and 
a  half  years  overseas;  1920  (6  mo-  i,  instr'man..  Dept.  Public  Highways,  Ont;  1921-22. 
in  charge  of  municipal  works,  etc.,  with  F.  N.  Rutherford;  May  1922  to  date,  partner 
in  firm  Rutherford  and  Smith.  St.  Catharines.  (  hit 

References:  F.  N.  Rutherford.  R  \V.  Downie,  P.  Gillespie.  C.  R.  Young,  T.  R. 
Loudon. 


Books  Recently  Added  to  the  Library 

"Railway  Electric  Traction",  by  F.  W.  Carter. 

"Power  House  Design",  by  Sir  John  F.  C.  Snell.    Second  edition. 

"A  Text-Book  of  Paper-Making",  by  C.  F.  Cross  and  E.  J.  Bevan. 

Fifth  edition. 
"Guide    to   Sulphite    Pulp    Manufacture",    by    R.    E.    Cooper. 

Chemistry  of  the  process  and  details  of  the  various  operations. 

Reprinted  from  "Paper"  the  official  Journal  of  the  Technical 

Association  of  the  Pulp  &  Paper  Industry.     No.  2. 
"Electrical  Engineering  Testing",  by  G.  D.  Aspinall  Parr.     4th 

edition. 
"The  Paper  Mill  Chemist",  by  Henry  P.  Stevens,  M.A.,  F.I.C., 

2nd.  revised  edition. 
"Electrical  Rates",  by  G.  P.  Watkins. 
"Paper-Making  and  Its  Machinery",  by  T.  W.  Chalmers,  B.Sc, 

A.M.I.  Mech.  E. 
"Wood  Pulp  and  Its  Uses",  by  C.  F.  Cross,  E.  J.  Bevan  and 

R.  W.  Sindall,  with  the  collaboration  of  W.  N.  Bacon.     2nd. 

edition. 
"Tests  on  Railway  Brides  in  respect  of  Impact  Effect." 
"The  Manufacture  of  Pulp  and  Paper,"  by  J.  J.  Clark,  M.E. 

Volume  1.     Mathematics,  Reading  Drawings  and  Physics. 

Volume  2.    Mechanics,  Hydraulics,  Electricity  ;md  Chemistry. 
Volume  3,  "The  Manufacture  of  Pulp  and  Paper."    Preparation 

and  treatment  of  wood  pulp,  by  H.  N.  Lee,  A.M.,  J.  Newell 

Stephenson,  M.S.,  R.  W.  Hove'y,  B.Sc,  S.  Roy  Turner,  B.Sc, 

Bjarne  Johnsen,  Dr.  lug,  Arthur  Burgess  Larchar,  Karl  M. 

Thorsen,  Chem.  Engr.,  J.  O.  Mason,  T.  E.  Kloss.  B.S.,  H.  H. 

Hanson,  S.B.,  Max  Cline,  and  H.  J.  Buncke,  C.E. 
"Principles   of    Radio   Communication,"    by    J.    H.    Morecroft, 

assisted  by  A.  Pinto  and  W.  A.  Curry. 
"Steam  Power  Plant  Engineering,"  by  Geo.  F.  Gebhardt,  M.E. A.M. 

5th.  edition. 


"A  practical  treatise  on  Suspension  Bridges,"  their  design,  con- 
struction and  erection,  by  D.  B.  Steinman. 

"American  Highway  Engineers'  Handbook."  by  Arthur  H.  Blan- 
chard,  editor-in-chief.     First  edition. 

"Architects'  and  Builders'  Handbook,"  by  the  late  Frank  E.  Kidder, 
C.E.,  Ph.D.  and  Thomas  Nolan,  M.S..  A.M..  editor-in-chief. 
17th  edition. 

"Bridge  Engineering,"  by  J.  A.  L.  Waddell.     Volume  1.     First  edit. 

"Bridge  Engineering,"  by  J.  A.  L.  Waddell.    Volume  2.     First  edit. 

"Economics  of  Bridgework,"  —  a  Sequel  to  Bridge  Engineering. 
by  J.  A.  L.  Waddell. 

"Modern  Tunneling,"  by  David  W.  Brunton  and  John  A.  Davis. 

1st.  edition. 
"Structural  Draughting  and  the  Design  of  Details."  by  Carlton 

Thomas  Bishop.     2nd.  edition. 
"Masonry  Structures,"  by  F.  P.  Spalding. 
"Graphical   and   Mechanical   Computation."    bv   Joseph    Lipka, 

Ph.D. 

"Materials  of  Construction."  by  the  late  Adelbert  P.  Mills.    2nd. 

edition.     Edited  by  Harrison  W.  Hayward. 
"Water  Proofing  Engineering,"  by  Joseph  Ross,  B.S.,  C.E..  first 

edition. 
"Chemistry  of  Pulp  and  Paper  Making,"  bv  Edwin  Sutermeister. 

S.B. 
"Modern  Framed  Structures."     Part  3  —  Design,  by  the  late  J.  B. 

Johnson,  C.E.,  C.  W.  Bryan,  C.E.  and  F.  E.  Turneaure,  C.E. 

9th  edition,  in  three  parts. 
"Cements,  Limes  and  Plasters,"  by  Edwin  C.  Eckel,  C.E.     2nd. 

edition. 
"Hydraulic  Motors,"  by  Irving  P.  Church.     1st.  edition. 
"Engineering  for  Masonry  Dams,"  bv  William  Pitcher  Creager, 

C.E. 
"Modern  Underpinning,"  by  Lazarus  White,  C.E.  and  Edmund 

Astley  Prentis,  Jr.  E.M..  First  edition. 
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This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  invited.  Information  concerning  the  charge  for  any  specific  service  wlU 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should   be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library, 
29  West  Thirty-ninth  Street.  New  York,  N.Y. 


ABRASIVE   WHEELS 

Breakages.  Grinding  Wheel  Breakages — Cause  and  Prevention,  H.  W.  Wagner. 
Can.  Machy.,  vol.  29,  no.  26,  June  28,  1923,  pp.  19-20.  Theory  of  cooling 
strains;  calculation  of  centrifugal  forces;  uniformity  of  bearing  surfaces;  cross 
bending  stress,  etc. 

Buffing  Wheels.  The  Manufacture  of  Buffing  Wheels,  Bradford  H.  Divine. 
Machy.  (N.Y.),  vol.  29,  no.  11,  July  1923,  pp.  881-885.  4  figs.  Materials 
used  for  buffing  wheels;  need  for  standardization  of  wheels;  importance  of 
aging  buff;  converting  cloth  into  buffs;  design  of  buffs;  special  forms  of  buffing 
wheels. 

ABUTMENTS 

Design'  Economic  Development  of  Abutments  (Wirtschaftliche  Ausbildung  von 
Widerlagern),  Hulsenkamp.  Beton  u.  Eisen,  vol.  22,  no.  10,  Mar.  20,  1923, 
pp.  131-133,  6  figs.     Connections  with  floor  and  with  wings;  details  of  design. 

ACCIDENT  PREVENTION 
LEGISLATION  Proceedings  of  the  Ninth  Annual  Meeting  of  the  International 
Association  of  Industrial  Accident  Boards  and  Commissions.  IT.  S.  Dept. 
Labor,  Bur.  Labor  Statistics  no.  333.  May  1923.  336  pp.  Papers  and  dis- 
cussions on  forms  and  procedure  for  workmen's  compensation,  standard 
Jiermanent  disability  schedules,  medical  problems,  accident  prevention, 
egislation  and  administration. 

AERONAUTICAL   INSTRUMENTS 

Steerim;,    Equipment   fob.     Aeronautical    Instruments,    Kurt  Bennewitz.     Nat. 

Advisory    Committee    for    Aeronautics     Tech     Notes,    no,    145,   June    1923. 

13   pp..   7   figs    on   supp    plates.      I'oints  out   that   suitable   outfit    for  steering 

consists  of  '1)  transverse  inclinometer  (pendulum  or  level);  (21  longitudinal 

inclinometer  <  pressure  speed  meter  i  ;  (3)  turn  meter  for  lame  airplanes  (  I  >re\l<  r 
steering  indicator,  for  small  airplanes,  probably  an  improved  pressure  turn 
meter).     Translated  from  Technische  Berichte,  vol.  3,  no.  5. 

AERONAUTICS 
South  Amebica      An    Aeronautical  Survey  of  South   America      Aviation,  vol,   15, 
no.   ],  July  2.    192.',.  pp.    ll-lii.     Opportunities  f"r  constructors,  pilots,  etc 
Abstract  of  lecture  by  G.  F.  Luke  before  Scottish  Branch  of  Hoy.  Arm    Soc. 

AIR  COMPRESSORS 

Rotary.  The  Planche  System  Rotary  Compressor  (Le  compresseur  rotatif,  systems 
Planche),  R.  Chenal  Genie  Civil,  vol  82,  no  24,  June  16,  1923,  pp  569-574, 
15  figs  Details bf  design  and  construction;  comparison  with  various  compressor 
systems,  particularly  that  <  mes 

Types  Air  Compressor  and  Cargo  Oil  Pump  Engineering,  vol  11.",,  no  2999, 
June  22,  1923,  pp.  772-773,  3  figs  Details  of  ,iir  compressor,  cargo  oil  pump, 
and  turbine-dnv  .n  circulating  pump  I'onstructed  bj  <  I   and  J   Weir,  Glasgow. 

AIR  CONDITIONING 

['.MsTiini.  Stenches,  Abatement  oi  Abatement  of  Industrial  Stenches  by 
Meant  of  Activated  Carbon,  Arthur  I*  Ray  and  N  K  Chanej  Chem.  & 
Mel  Eng.,  vol.  2H,  no  25,  June  25,  1923.  pp  nil  l  in;.  2  figs  Review  ol 
previous  efforts  at  eliminating  industrial  stenches  and  description  ol  installs 
tion  ii  ing  activated  carbon  thai  uccessfully  cured  stench  nuisance  in  rendering 
plant      Paper  read  before  Am.  Inst  .Chem.  Kngrs. 

AIR   II  R*N  ACES 
OrL-BtntNiNo      Fuel  <>ii  f,,r    Air-Furnace  Melting,  l>    I.    Dobson      Iron  Age,  vol 
112.  no    I,  .1  u I \   '..  1922,  pp   6-6,  I  tic      Equipment    .t  Samson   tYactoi  Co 
Plan!  :it  Waukesha,  Wis  ;  costs  of  oil  and  coal  operation  compared 

Melts  with  Oil  in  Air  Furnace,  D  I  Dobson  trade  Rev.,  vol  73,  no  L, 
July  6,  1923.  pp  33-34  and  II.  I  fig  Coal-burning  furnaces  used  t"  unit 
malleable  with  slight  changes  in  combustion  chamber;  figures  given  showing 
relative  cost  of  coal  and  oil  firing.  ..ii  .'.ii  umption 
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AIRCRAFT 

Development.     Aircraft    Development    since    the    Armistice.     Aviation,    vol.    15, 
no.   1,  July  2,   1923,  pp.  6-9.     Development  of  pursuit,  attack,  observation, 
bombardment,  training,  and  special  types.     Prepared  by  Engineering  Division, 
U.  S.  Army  Air  Service,  McCook  Field,  Dayton,  Ohio. 
AIRPLANE   ENGINES 

Accessories.  Accessories  in  the  Propulsion  Group  (Les  aceessoires  du  groupe 
motopropulseur) ,  Martinot-Lagarde.  Aeronautique,  vol.  5,  no.  48,  May 
1923,  pp.  185-193,  15  figs.  Apparatus  at  recent  aeronautical  exposition. 
Starting  and  starting  devices;  supply  of  gasoline  to  engine;  engine  cooling. 

Supercharging.  Machinery  Equipment  for  Flight  at  High  Altitudes  (Machine 
installatie  van  net  verkeers-hoogtevliegtuig),  B.  L.  Voskuil.  Ingenieur, 
vol.  38,  no.  20,  May  19,  1923,  pp.  390-393,  7  figs.  Discusses  as  example 
machine  flying  at  13,000  m.  altitude  with  400-hp.  Liberty  engine,  oxygen 
supply,  overdimensioning,  supercharging  and  supercompressing  of  various 
types. 

AIRPLANES 

Commercial,  Effective  Load.  Effect  of  Minimum  Security  on  Effective  Load  of 
Commercial  Airplanes  (Influence  des  conditions  minima  de  securitc  but  la  charge 
utile  des  avions  de  transport),  J.  Sabatier.  Aeronautique,  vol.  5,  no.  48, 
May  1923,  pp.  210-215.  General  reduction  of  effective  load  with  application 
of  safety  devices;  analysis  of  conditions  of  security;  fatigue  of  materials; 
calculation  of  effective  load  for  given  airplanes. 

Control  Devices.  The  Constantin  Vane  (La  gironette  Constantin),  J.  Felix. 
Nature  (Paris),  no.  2567,  June  16,  1923,  pp.  379-384,  9  figs.  Describes  new- 
type  having  two  curved  surfaces,  and  its  successful  applications  in  aerial 
navigation,  such  as  indicating  angle  of  attack,  lateral  sliding,  veering  of  plane, 
etc. 

Express  Freight,  Design  of.  Aerial  Express  Service  Will  Demand  Special  Plane 
Designs,  Archibald  Black.  Automotive  Industries,  vol.  49,  no.  2,  July  12. 
1923,  pp.  68-70,  3  figs.  Convertible-  passenger  machines  do  not  meet  all 
requirements;  maximum  carrying  space  must  be  provided;  location  of  pilot 
is  important,  but.  place  in  rear  seems  to  have  most  advantages;  plywood  best, 
material  for  body  construction;  table  giving  weights  per  cu.  ft.  for  a  list  of 
packages  selected  at  random  as  typical  of  variations  to  be  expected  in  ship- 
ments 

Stability.  A  Study  of  Longitudinal  Dynamic  Stability  in  Flight,  F.  II.  Norton. 
Nat.  Advisory  Committee  for  Aeronautics — Report,  no.  170,  1923,  7  pp.. 
14  figs.  Results  of  investigation  show  that  engine  speed  has  as  much  effect 
on  period  and  damping  as  air  speed,  and  that,  contrary  to  theory  as  developed 
for  small  oscillations,  damping  decrcasid  at  higher  air  speeds  with  closed 
throttle. 

Longitudinal  Stability  of  Airplanes  iZur  L&ngsstabilitat  dcr  Flugzeugc), 
Georg  Konig.  Zeit.  fiir  Flugtechnik  u.  Motorluftschiffahrt,  vol.  14,nos.  7-8, 
Apr.  26,  1923,  pp.  61-64,  8  (its  Characteristics  of  steering  apparatus;  thrust 
of  propellers  and  its  equalization;  stability  of  sustaining  surfaces;  stability 
diagram 

Si  i,i  i  ii  km  StiiKNOTH.  An  Investigation  of  the  Structural  Strength  of  the  T-2 
Transport.  A  S  No  64233,  R.  A.  Miller  and  i>  B,  Weaver  Air  Servfce 
Information  Circular,  vol.  5,  no.  420,  Apr.  1,  1923,  8  pp.,  9  lies.  Report  of 
static  test  of  wing;  stress  analysis  of  wing;  and  stress  analysis  of  landing  chassis 

Taii.-Skm>  Impact  Test.  Impact  Test  of  a  JN-4  Tail  Skid  and  Landing  Chassis, 
D.  B.  Weaver.     Air  Service  Information  Circular,  vol.  5,  no    109,  Apr   1.1923. 

3  pp.,  3  Ggs      Conducted  for  purpose  of  determining  height  from  which  both 
tail  skid  and  landing  chassis  could  be  dropped  before  failure. 

ALLOYS 

\ii\iimm       See   Aluminum   Alloys. 

Bearing-Metal.     .sv<-  Bearing  Metalt 

Brass,     See  Hmxs 

Permalloy.  Permalloy,  H.  D.  Arnold  and  G.  W.  Ehnen  Electrician,  vol.  90, 
no.  2353,  June  22,  1923,  pp  672-674,  7  figs.  Nickel-iron  alloys,  which  when 
properly   heat-treated,  possess  remarkable  magnetic  properties 

SEGREGATION.      Some    Cases   of    the   Segregation    in     Alloys    [Einige    l'alle    von    Ent- 

mischung  (Saigerung)  bei  Legierungen],  W.  J    Van  Heteren  and  J    w     a 

Haagen   Sniit.      Metall   u     En.,   vol     2(1,   no     10.    May   22.    1923.   pp     1*3-187, 

4  figs       Segregation   in   binorj    alloys,    gold-silver,   gold-copper,  silver-copper; 

solidification  curves  and  tables  ol  data 

Solid  SOLUTIONS.  Solid  Solutions.  Walter  liosenhain.  Am  Inst  Mm  A  Met. 
Kngrs       Trans.,  no.  1250-N,  .lime  1923.  32  pp.,  S  figs  ;  also  (abstract)  in  Mm 

&  Metallurgy,  vol.  ■!,  no    198,  June  1923.  pp   306-307      Relates  to  internal 
structure  and  constitution  ol  Bolid  solutions;  describes  various  ways  in  which 

alloys  solidify  and  manner  in   which  solid  solutions  ore  formed,  pointing  out 
tli.it   essentially  all  constituents  of  alloys  are  solid  solutions 

ALUMIN1  M    AL1  OYS 

Hi  n  m  i  min      See  Duralumin 

I.. i   .i.im.     The   Founding   of    Aluminium    Alloys      Metal    tnd      bond.),  vol    22. 

no     24,   .lime    1.").    1923,   pp    611-1113.   and    1122       lightness   of   aluminum,   dry 

and  green  sand  eons,  melting  and  pouring,  temperature  control,  checking 
and  drawing,  hard  spots,  iron  content,  and  machining  aluminum  alloys 

AMMON1  \   COMPR1  SSORS 
Motivi   Power  fob      Refrigerating  Machinery,  William  Sinclair  and  Alfred  Snashall 
Indus    Australian  and  Mm   Standard,  vol    Bl  14    1795  and  1796    Api 

19,  26  and   Maj   3,   1923,  pp    630,  671  B16      Motive  powt 

inonia  compressors      Refrig  ad  power  calculations;  gas  and  oil  en- 

electric  driving.     Abstract  "i  papci  read  before  Inst    Kngrs. 

APPREN  riCES,    rRAINING  01 

hiiMim       technical  Scl I  and    Aid  Apprentice     i     ii    Bell     Can 

Foundryman,  vol    16,  Junt    1923    pp    13-15   tnd   19, 

advantages  of  s  techi  to  foundrj   apprentici 

,u  example  of  layout    equipment,    ind  t,   Montreal    reel 

Bcbool,  Monti,  id.  ( !anad  t 
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\i;<  in  .s 
8tatica.lm    Kmhimimii       Moaf    Fa     rabli    Form  ol  Statically   Indeten 

>rm  for  statiak  ubeatemte  Hvaelvinger),   \    0 
•  II.  vol   32,  oo    18,  Mas  ■"'.  1923,  pp.  210-213,  l  fig      I  oro 
and  calculal 

ATOMS 

Alpha    Particles      The    Life    Biatory  of  an   Alpha   Partiole,    Emeal    Rutherford 
m.I    116,  no   2999,  June  22,   1023,  pp    769-770,  8  figs.     Account 
of    1  irohea       [Abstract    .      Address    before    Hoy     Instn. 

AUTOGENOUS  WELDING 
At. i  mimu  Castings.     The  AutoKcnous  Welding  of   Broken    Uuminum  Castings. 
Mech    World,  vol    73,   no    1902,  June   16,   1923,  pp    376-376      Possibilities 

of  autogenous  welding  for  aluminum  castings;  points  to  be  obser\..l 

w   rOMOBILE  ENGINES 

Mixture  Requirements,  Effect  of  Speed  on-.  The  Effect  of  Speed  on  Mixture 
Requirements.  Claude  S  Kegerreis  and  Gilbert  A  Young.  Purdue  I'niv., 
Eng.  Experiment  Station.  Hul.  no.  11,  vol.  7,  no.  3,  Feb  1923,  29  pp  ,  16  fits. 
If  of  investigation  to  establish  mixture  ratios  required  bj  an  automobile 
engine,  as  effected  more  especiall]  bj  Bpeed  and  fuel-air  ratios  required  by  an 
internal-combustion  engine  of  throttling  type  at  any  speed  and  load  condition; 
description  of  apparatus. 

Pistons.     See  Piatom. 

AUTOMOBILE   FUELS 

Distillation  Curves.  Distillation  Curve  Becoming  Generally  Used  As  Motor 
Fuel  Index.  .T.  C.  Chatfield.  Nat.  Petroleum  News,  vol.  15,  no.  23,  June  fi, 
1923,  pp.  34-36,  12  figs.     Presents  curves  of  11  different  grades  of  motor  fuel. 

Gasoline.     Sec  Gasoline. 

Mixed.  Use  of  Acetone  in.  The  Use  of  Acetone  in  Composite  Engine-Fuels, 
It  F.  Render  Soc.  Automotive  Engrs — .11.,  vol.  13,  no.  1,  July  1923,  pp.  23- 
24.  Chemical  structure  of  acetone;  comparative  heating  values  of  acetone 
and  ethyl  alcohol;  properties  of  acetone;  its  advantages  as  a  fuel. 

\  olatility.  Economic  Motor-Fuel  Volatility,  Stephen  M.  Lee.  Soc.  Automotive 
Engrs.— J].,  vol.  13,  no.  1,  July  1923.  pp.  3-15.  28  figs.  Progress  report  of 
fuel  investigation  being  conducted  by  Bur.  of  Standards,  in  co-operation  with 
Am.  Petroleum  Inst.,  Nat.  Automobile  Chamber  of  Commerce  and  Soc.  Auto- 
motive Engrs..  to  secure  data  to  be  used  in  estimating  effect  of  changes  in 
gasoline  volatility  on  fuel  consumption  of  ears;  description  of  fuels  used,  test 
cars,  apparatus,  tests  and  test  methods. 

AUTOMOBILE  MANUFACTURING  PLANTS 
Engineers'  Service.  The  Factory  Engineering-Staff  and  Its  Relation  to  Service, 
J.  W.  Lord.  Soc.  Automotive  Engrs. — Jl.,  vol.  13,  no.  1,  July  1923,  pp.  93-95 
and  (discussion)  95-100.  Considers  service  problems,  fundamental  in  character, 
that  must  be  solved  at  point  where  vehicle  is  designed  and  produced;  problems 
due  to  inaccessibility  of  parts,  repairs  and  repair  parts;  influence  that  factory 
engineers  has  and  can  have  on  service;  makes  recommendation  that  engineers 
be  given  opportunity  to  see  product  in  field. 

AUTOMOBILES 

Brakes.  Front-Wheel.  American  Front  Wheel  Brake  Design  Making  Rapid 
Strides,  Herbert  Chase.  Automotive  Industries,  vol.  48,  no.  26,  June  28, 
1923,  pp.  1364-1374,  17  figs.  Several  are  said  to  have  commendable  features 
not  found  in  European  products;  some  are  operated  by  hydraulic  pressure, 
but  majority  use  mechanical  actuation;  "servo"  mechanisms  are  conspicuously 
absent. 

Braking,  Four-Wheel.  Four-Wheel  Braking  Systems.  Soc.  Automotive  Engrs. — 
Jl.,  vol.  13,  no.  1,  July  1923,  pp.  55-59,  7  figs.  Two  articles:  Mechanical 
Braking  on  Four  Wheels  as  a  Present  Automotive  Necessity,  by  Alvin  M. 
Yocom;  and  Renault  Mechanical  Four-Wheel  Braking-System, "  by  Marcel 
Guillelmon. 

Fuel-Consumption  Meters.  Measuring  Petrol-Consumption.  Autocar,  vol.  50, 
no.  1442,  June  8,  1923,  pp.  989-990,  3  figs.  Describes  Aga  gasoline  consump- 
tion meter,  manufactured  by  Gas  Accumulator  Co.,  Eng.,  an  instrument 
which  conveys  fuel  from  tank  to  carburetor,  registers  every  tenth  of  a  gallon 
consumed  by  engine,  indicates  quantity  of  fuel  remaining  in  tank,  and  filters 
fuel  before  it  enters  carburetor. 

Headlights.  Bureau  of  Standards  Tests  Reveal  Many  Defective  Headlamps, 
T.  S.  Sligh,  Jr.  Automotive  Industries,  vol.  49,  no.  2,  July  12,  1923,  pp. 
71-73,  1  fig.  Examination  of  equipment  on  400  ears  selected  at  random 
shows  54  per  cent  of  glaring  lights;  bulbs  on  73  per  cent  are  found  out  of  focus; 
reduction  of  glare  results  in  better  illumination;  great  need  for  education  in 
care  and  adjustment  of  headlamps. 

Racing,  Influence  on  Touring  Models.  How  Racing  Influences  Touring  Cars, 
Louis  Coatalen.  Autocar,  vol.  50,  no.  1441,  June  1,  1923,  pp.  939-941,  4 
figs.  Lessons  learned  and  data  obtained  from  speed  cars  are  having  a  marked 
effect  on  design  of  touring  models  and  their  cost  of  operation. 

Rear-Axle  Worm  Shafts.  Rear  Axle  Worm-Shafts,  D.  Cecil  MTntosh.  Automo- 
bile Engr.,  vol.  13,  no.  177,  June  1923,  pp.  172-173,  8  figs.  Investigation  of 
their  deflection  under  load. 

Steering  Gears.  Recent  Steering  Gear  Designs.  Automotive  Industries,  vol.  48, 
no.  26,  June  28,  1923,  pp.  1404-1405,  C  figs.  Mechanical  drawings  showing 
recent  development  in  steering  wheels. 

AVIATION 

Airways  and  Landing  Facilities.  Airways  and  Landing  Facilities.  Air  Service 
Information  Circular,  vol.  5,  no.  404,  Mar.  1,  1923,  112  pp.,  13  figs.  Published 
for  use  of  pilots  of  aircraft. 

Medical  Service.  Air  Medical  Service  Air  Service  Information  Circular,  vol. 
5,  no.  414,  Apr.  1,  1923,  SO  pp.,  29  figs.  Contains  following  articles  \> m 
Type  of  Rebreather  and  other  Respiratory  Apparatus;  Cardio-Vaseular  Hating 
as  Measure  of  Physical  Fatigue  and  Efficiency;  Dark  Adaptation,  with  Special 
Reference  to  Problems  ..f  Night  Flying;  Maddox  Rod  and  Screen  Teai  Com- 
bined; Respiratory  Volumes  ol  Men  During  short  Exposures  t..  Constant 
Low  Oxygen  Tensions  Attained   by    Rebreathing;   Alveolar  Air.   Respiratory 

Volume  at    Low  Oxygen   Tcie Compensatory    Reactions   to    Low   Oxygen; 

Tests    for    Determining    Sighting    Eye;    New    Apparatus    for    Testing     ' 
niodation;  etc. 


B 


BALANCING 

Rotating  Disks.     Balancing  of  Rotating   Disk     I  nbalanceringaf  roterende Skiver) , 

rh    1     Thomson      [n i6ren,  vol.  32,  no.   11.   Mar    17.   1923.  pp.   L26-127, 

•i    tics      Describee    method    and    apparatus;   application   to   steam    turbines, 
centrifugal  pumps,  compressor   w\ 


BALLlff] IC8 

Interior      Principles  ..(  Interim  Ballistics  (Bur  let  p 

rieuri   .  I    I — ol  and  1<    Liouville.     Academie  di  ndus 

d.  -  rol    17'.    do    22,  May  28,  1923,  pp    1639-1644      i.  , 

interior  ballistics;   calculations   baaed  on   velocitj    of  combust 
being  proportional  to  pressure  or  belon  it. 

BEAMS 

Bbi  akim.    Stbi  notb      i 

teehnik,  vol.    1.  DO    25.  June   12,    (923,   pp    230-260,   10  it  by 

loading  to  breaking  poinl  original  plant   en  tin  approx- 

imately sane-  on  defoni.at n a.  and  exactly  same  on  bending;  derivation  of 
formulas  valid  for  loads  up  to  fractui  ar;  articulated  con  .ars; 

method  for  approximate  calculation   of  breaking  strength. 

Eccentrically-Loaded.  Calculation  ol  Eccentrically-Loaded  Ban  With  Uniform 
Cross  Section   Load    (Berechnung   exxentri 

formiger  querbelastung),  Iran/  Felon  Zeif  dee  Oesterr  tngenieur — u. 
Arcbitekten-Vereinee,  vol  ~~>.  nos  21-22,  Jure  l.  1923,  pp  132-133,  2  figs. 
Develops  formulas  from   laws   of   elasticity   and   ti  gth,   and   makes 

calculat  ii  i] 

Continuous.     Graphical  Analysis  of  Beams  witl  Load  Conditions.    Asen. 

Chinese  &  Am.  Engrs.,  Jl.,  vol.  4.  no  2,  Feb.  1923.  pp.  1-10.  Analysis  of 
restrained  or  continuous  beams  with  distributed  loads,  whether  uniform  or 
varying;  use  of  proportional  divii 

Reinfohcei.-Ci.m  ki.1  i  Determination  of  Stresses  in  Beinforoed-Concrete  Cross- 
Sections  Eccentrically  Loaded  (SoaendingsbestemmelM  i  jaernbetontvaeniiit 
paavirket  af  en  ekscentrisk  imni  lalkrafl  i  Finn  Wedell-Wedellsborg  Inge- 
nioren,  vol.  32,  no.  IS.  May  6,  1923.  pp.  215-217,  1  fig.  Examples  and  calcul- 
ations for  rectangular  and  other  cross  sections. 

The  Moment  Determination  of  Continuous  Reinforced-Concrete  Beams 
(Zur  Momentenbestimmung  durchlaufender  Eisenbetontragwerke  .  B.  Loser. 
Bauingenieur,  vol.  4,  no.  7.  Apr  15,  1923,  pp.  204-208,  3  figs.  Author  attempts 
to  develop  shorter  calculating  met  boils  for  obtaining  quicker  momenta  of 
approximately  same  size;  it  is  claimed  that  negativi  field  moments  have  here- 
tofore been  overrated. 

Riveted.     .Minimum  Weight  and  Rational  Height  of  Riveted  Beams  [Fl  pi  so  minimo 
y  la  altura  racional  de  las  visas  remachadas   con  almaUenz  I,  Sergio  Bol.ro- 
Ingenieria,  Vol.  27,  no    5.  May  1923,  pp.  199-205.      Formulas,  tables  of  coeffi- 
cients, and  examples  of  calculations. 

,  BEARING   METALS 

Thermit.  A  New  Bearing  Metal  (Ein  neues  Lagermetall'.  Wirtschaftsmotor. 
no.  10,  Oct.  1922,  p.  6,  1  fig.  Discusses  thermit,  a  nickel-hardened  white 
metal  of  high  lead  content  giving  less  friction  than  white  metals  of  high  tin 
content,  placed  on  market  by  Goldschmidt  A.  G .;  Brinell  hardness.  33  per 
cent;  strength  of  compression,   1600  kg.  per  sq.  cm. 

BEARINl  IS 

Lubrication.     Lubricating   Bearings    (Lejesmdring   mil   saeflig   omtale   af   miche). 
T.  C.  Thomson.     Ingenioren,  vol.  32,  no    16,  Apr   21.  1923.  pp.  181- . 
Friction    and    coefficient    of    friction;    lubricating    methods;    mechanical    and 
force  feed;  description  of  Michel!  bearings. 

BEARINGS,   ROLLER 
Connecting  Rons.     Kinematics  and  Dynamics  of  Roller  Bearings  in  the  hi 

Connecting  Rods  (Kinematik  und  Dynamik  der  in  Pleuelkopfe  eingebauten 
Walzlager),  J.  Kirner  Motorwagen.  vol.  26,  no  14.  May  20.  1923.  pp  213- 
220,  24  figs.  Formulas  and  calculations;  effect  of  length  of  connecting  rod; 
velocity  of  rotation;  centrifugal  force  of  pins; 

BELT    DRIVE 
Electric    Machinery.     Behavior    of    Belt    Drive    for    Electric    Machinery'    iRem- 

driftforhold   ved   elcktriske   maskineri,    Fr.    Lund.      Elektroteknish   Tidsskrift, 

vol.  36.  no.  9.  Mar    26.  1923.  pp    67-69,  3  figs.      Diameter  and  width  of  belt 

pulleys  for  given  speeds;  calculations. 
Steel  Belting.     British  Practice  in  Steel  Belt  I'ower  Transmission,  Richard  Norris. 

Indian  Industries  &  Power,  vol.  20,  no.  7,  Mar.   1923.  pp    250-253.     Results 

of  tests  and  experience,  and  advantages 

BELTING 
Dye  ano  Chemical  Industry      Transmission  Belt  Problems  in  Dye  and  Chemical 
Industry.    William    Staniar.      Belting.    Transmission.    Tools    <t    Supplies,    vol. 
22,  no.  6,  June  1923.  pp    26-28,  6  figs      Teste   have  shown  that  no  type  is 
actually  acidproof;  factors  to  be  considered  in  selection  of  belting. 

BLAST   FURNACES 
Labor-Saying   Equipment      Labor-Saving   Blast    Furnace   Equipment      Iron   Age. 
vol.    Ill,   no.   26,  June  28,    1923,   pp.    1K40-1S4V    3   rigs       Reduction  from   19 
to  3  men  per  shift  in  stock  house  of  furnace  plant;  special  transfer  car  required 
by  clearance  limitations. 

BLASTING 
QrjARRY.  Scientific  Quarry  Blasting.  .1  Barab.  Explosives  Engr.  vol  1.  nos.  1, 
2,  and  3,  Mar  .  Apr  and  May  1923.  pp  18-21,  48-47  and  Sl-83.  14  tigs.  Special 
blasting  methods:  measurements,  calculations  and  records;  good  proportions 
for  medium  and  bard  rock  for  pocket  loading:  depth  of  well-drill  holes  with 
column  loading  for  various  heights  of  bank,  where  natural  parting  planes  are 
not  present  at  floor. 

BOILER   FEEDWATER 

Heating.  Effect  of  Feedwater  Healing  on  Plant  Economy,  G  G  B.  II.  Mech. 
Eng  .  M.I  45,  no.  7.  July  1923,  pp  117-420  and  429.  9  tigs  Studies  of  plant 
equipped  with  30,000-kw  units  which  clearly  indicate  advantage  of  bleeding 
main  turbine  both  in  plants  with  and  without  economixers 

Softening  Softening  Boiler  Feed  Water  In  Zeolite  System,  H  M  Marsh  Can. 
Mfr  .  vol  43,  no  6_,  June  1923,  pp  21-22.  l  fig  Notes  on  seolite  system  of 
water  softening  which  will  positively  prevent  formation  of  scale,  sludge  and 
mud  in  boilers 

BOILER    FIRING 

Lignite  lignite  for  Cement  Plants  (Rohbraunkohle  fur  Zementfabriken  .  Berner. 
Braunkohle,  vol  22,  no.  10,  June  9,  1923,  pp  145-153,  6  tigs  Rearrange- 
ment for  lignite  firing;  failure  of  gas  tiring  in  rotary  furnaces,  especially  with 
lignite  dust;  effect  of  lignite  aah  on  cement;  In t <  -'  processes  for  dust  produc- 
tion: lignite  pulverising  and  drying  costs 
Si .     .'  o  Pul       -'"'  ' 'oal,  Boil* r  1  "ti         H 

BOILER   FTJRN  \(  1  - 


Draft.     Draft  [Le  tiragi    .  P    Regnault 

630-633,  8  figs     Combustion;   natural  and  '"reel  draft;  distribution  of  air 
over  grate;  annual  cost   data  for  natural-  and  mechanical-draft  plant 


OutiUage,  \  ,.1    7,  n  2    1923.  pp. 

'   air 

422 


September,  1923 


THE    ENGINEERING    JOURNAL 


115 


Fuels,  Liquid  and  Gaseous.  Burning  of  Liquid  and  Gaseous  Fuel,  R.  C.  Powell. 
Combustion,  vol.  9,  no.  1,  July  1923,  pp.  73-80,  5  figs.  Report  from  Nat.  Elec. 
Light  Assn.  Prime  Movers  Committee  report.  Discusses  fuel  oil  situation 
in  1922,  fuel  oil  delivery,  furnace  and  burner  design  for  fuel  oil,  accessories  for 
mechanical  burners  for  fuel-oil  use,  measurement  of  gas  supplied  in  large 
quantities  for  boiler  firing,  combination  gas  and  oil  furnaces,  emergency  use 
of  fuel  oil,  and  methods  of  increasing  efficiency  of  oil  burning-stations,  giving 
statements,  from  various  companies. 

Radiation-  Type.  Radiant  Heat  from  New  Type  of  Furnace.  Power,  vol.  58, 
no.  3,  July  17,  1923,  pp.  99-100,  1  fig.  Description  of  new  type  of  furnace 
known  as  Cannon  Radiating  Furnace,  manufactured  by  Carborundum  Co., 
Perth  Amboy,  N.J.,  in  which  by  far  largest  part  of  total  heat  transfer  (depend- 
ing on  particular  design  of  boiler  and  furnace)  is  accomplished  by  pure  radia- 
tion from  outside  of  combustion  chamber;  is  made  in  various  forms,  and  for 
burning  gaseous,  liquid  or  powdered  fuel;  description  of  experimental  oil- 
burning  furnace  of  this  type  at  Mass.  Inst.  Technology. 

Stoker  Equipment.  Stoker  Equipment  and  Furnaces,  E.  B.  Ricketts.  Com- 
bustion, vol.  9,  no.  1,  July  1923,  pp.  31-54,  18  figs.  Report  relative  to  com- 
bustion  from  1923  Nat.  Elee.  Light  Assn.  Prime  Movers  Committee  report. 
Details  regarding  air  heaters,  arches,  automatic  stoker  control,  high-tem- 
perature cements,  inclined  baffles,  lining  boiler  furnaces  with  cement  gun, 
stokers,   etc.,   giving  statements  by   different  companies. 

BOILER  OPERATION 
Efficiency.  Determining  Boiler  Operating  Factors,  D.  C.  Hess.  Southern  Engr., 
vol.  39,  no.  3,  May  1923,  pp.  52-55,  8  figs.  Discussion  of  methods  used  to 
determine  essential  factors  for  economical  operation  of  boiler  rooms;  results 
of  tests;  explains  method  of  calculating  combined  efficiencies  of  boiler  furnaces 
and  grate. 

The  Determination  of  Boiler  Efficiency,  Henry  B.  Jones.  Power,  vol. 
58,  no.  3,  July  17,  1923,  pp.  88-91,  1  fig.  Scientific  analysis  of  errors  that 
arise  in  determining  boiler  efficiency;  determining  heat  in  steam;  measuring 
refuse  fuels;  how  to  measure  pulverized  coal;  factors  determining  minimum 
length  of  test;  computation  for  length  of  test;  fuel  sampling;  etc. 

BOILER  PLATE 
Properties.  Properties  of  Boiler  Plates  at  the  Higher  Temperatures  (Eingenschaften 
von  Kesselblechen  bei  hoheren  Temperaturen),  K.  Daeves.  Zeit.  des  Baye- 
risehen  Revisions-Vereins,  vol.  27,  no.  9,  May  15,  1923,  pp.  05-68,  8  figs. 
Concludes  that  plates  not  cold-worked  or  hot-rolled  or  annealed  may  be  used 
at  temperatures  of  about  300  deg. ;  material  which  has  been  deformed  at 
room  temperature  or  up  to  500  deg.  should  not  be  used  for  boiler  construction. 

BOILERS 

Evolution.  The  Steam  Boiler  in  Evolution,  David  Brownlie.  Elec.  Times,  vol. 
63_,  no  1653,  June  21,  1923,  pp.  044-047.  Concise  review  of  steam-gener- 
ation developments. 

Gas  Passages,  Determination  of.  Graphic  Determination  of  Gas  Passages,  M.  E. 
Yeager  Coal  Industry,  vol.  0,  no.  6,  June  1923,  pp.  297-299,  2  figs.  Explan- 
ation of  chait  for  reading  areas  of  gas  passages  in  boilers  and  furnaces;  how- 
chart   is  derived;  formulas  for  circulating  areas. 

BOILERS,  WATER  TUBE 
Water  Circulation,  Water  Circulation  in  Vertical  Water-Tube  Boilers  (Der 
Wasserumlauf  in  Steilrohrkesseln),  W.  Otte.  Zeii  des  Vereines  deutscher 
Ingenieuie,  vol.  07,  no.  22,  June  2,  1923,  pp.  544-547,  13  figs.  Points  out 
that  design  of  such  boilers,  with  regard  to  improvement  of  water  circulation 
has  shown  no  fundamental  progress  during  past  few  years;  investigation  of 
phenomena  in  formation  of  steam  bubbles  ana  their  movement  in  boiler  feed- 
water;  aspects  in  design  of  boiler  for  obtaining  water  circulation  as  nearly 
perfect  as  possible. 

BREATHING   APPARATUS 

CLOSED  System  Closed  System  Breathing  Apparatus,  I.  C.  Mackie.  fan.  lust 
Mm  &  Met.— Bui.  no.  135,  July  1923,  pp.  475-482  and  (discussion).  482-483 
Study  of  apparatus  from  point  of  view  of  oxygen  required  under  different 
circumstances 

Sri  i-Htsi  i  ER,  The  Self-Rescuer,  George  C.  Nclms.  Explosives  Kngr.,  vol.  1,  no. 
3,  May  1923,  p.  77,  2  figs.  New,  small,  simple  and  serviceable  device  provides 
emergency  protection  against  carbon  monoxide  and  other  gases  encountered 
in  m 

BRICKWORK 

Strength  of.  The  Strength  of  Ordinary  Brickwork.  Rudolph  P.  Miller  Eng.  & 
Contracting  (Buildings),  vol.  59.  no    6,  .lime  27,  1923,  pp.  1416-1417,  3  Bgs. 

I  ests  of  old  brick  press  from  a  building.  Ordinary  brickwork  laid  in  ordinary 
way  by  :m  ordinary  bricklayer  is  said  to  have  just  its  great  strength  as  brick- 
work  laid   specially   for   testing  in   a  laboratory. 

BRIDGE  CONSTR1  CTION 
Nickel  sti.m   ion.    The  Use  of  Nickel  in  Bridges,  Paul  n    Merica,    Iron  A  Steel 

of  (  :  i    :>  ,,l    6,   no    o,  June   1923,  pp     120-122       High  tensile  strength  and 

elastic  limit   of   nickel  steel  makes  it  valuable  for  bridge  construction 

BRIDGES,   CONCRETE 
Ar'h      Reinforced   Concrete   Schemes   in   the    International  Competition   for  the 

I.imfjord  Bridge  in  Denmark.  Concrete  &  Constructional  Engr.,  vol  18, 
no.  0.  June  1923.  pp  383-385,  7  fig*.  Reinforced  concrete  designs  submitted 
employed  casl  iron  reinforcement;  possibilities  in  centering  and  strutting. 

Wilmington's  (Del  '  Memorial  Bridge,  Frank  W.  skinner      Pub    w  ■ 
vol.  54,  no,  6,  June  1923,  pp    185  189,  6  figs.     Reinforced-concrete  Btrui 
not. -i l ile  foi   i :, i .on:. I  .1,    n- n    exceptional  arch  proportion  .   itrength,  capacit] 
- ■! decorativi   feal urei 

BRIDGE   DESIGN 
Omci  i         Design    of    Circular    Bridges,    Bertrand    de    Fontviolant.     Ferro- 

concrete, vol    14,  nos    7.  x.  'i.  in  .-mil  11.. Ian.  Feb.,  Mar.,   \pr   and  May, 
I,  pp    177-178,  201-202,  223-225,  239-243  an. I  266-267.     Calculations  In 
nnection  with  bridges  and  continuoui  spa;  Foi    first   part  of  papei 

references  in  Eng    Index  1922,  p   90 

BRIDGES,  HK.iiu  \"> 
1                 i      —it  >  ii  i '  mot*    ion      Standard   Specification    for   Creosoted    Highway 
Bridges,  Adopted  bj   I   S    I'm.: f  Public   Roads      Wood  Preserving  Ni 

vol     1.  no    1.  pp    lis- 72.  1   fig.      Standard  for  :tll  .hisses  of  highway  work  under 

Federal  lupervision,  and  also  pari  dtable  for  state  and  county  work 

nVn>ATio*  io  National  Transportation  The  Importance  of  Highway  Bridges 
I..  National  Transportation,   Don   Holbrook      Good  Hon. is.  vol    64,  m 

June  6,  1923,  pp   207-213  and  219,  7  figs      D  \.w  "i  .,, 

doing  to  solve  the  problem. 
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BRIDGES,    RAILWAY 

Impact  Testing.  Effect  of  Impact  on  Metal  Railway  Bridges  (El  efecto  de  "impacto" 
en  los  puentes  metalicos  para  ferrocarriles),  Domingo  Mendizabal  y  Alberto 
Laffon.  Reyista  de  Obras  Publicas,  vol.  71,  no.  2382,  June  I,  1923,  pp.  33-38, 
5  figs.  Static  and  dynamic  forces,  forces  of  impact,  determination  of  load; 
describes  Federay-Palmer  apparatus  for  photographing  registration  of  stresses; 
impact  formula. 

Load  Distributions.  Load  Distributions  For  Calculation  of  Railway  Bridges  and 
Preserved  Axle  Pressure  for  Track  Structure  (Die  Lastenziige  zur  Bereehnung 
der  Eisenbahnbriicken  und  der  fur  den  Oberbau  massgebende  Aehsdruck), 
H.  Kommerell.  Bauingenieur.  vol.  4,  no.  10,  May  31,  1923,  pp.  294-298, 
7  figs.  Discusses  preliminary  regulations  for  design  and  calculation  of  steel 
railway  bridges. 

Maintenance.  Maintenance  of  Bridges  and  Trestles,  G.  W.  Rear.  Pacific  Ry 
Club— Proc.,  vol.  7,  no.  1,  Apr.  1923,  pp.  13,  15,  17,  and  19-20.  Discussion 
of  problems  faced  by  bridge  department  of  a  railroad,  and  how  they  are  to  be 
met. 

BRIDGES,   SUSPENSION 

Delaware  River.  The  Delaware  River  Bridge  between  Philadelphia  and  Camden, 
Ralph  Modjeski.  West.  Soc.  Engrs. — Jl.,  vol.  28,  no.  0.  June  1923,  pp.  229- 
248,  13  figs.  Detailed  description  of  bridge  which  will  have  main  span  of 
1,750  ft.  between  centers  of  piers,  and  side  spans  of  716  ft.  8  in.;  to  be  of  sus- 
pension type. 

Moderate  Span.  Possibilities  of  the  Modern  Suspension  Bridge  for  Moderate 
Spans,  O.  H.  Ammann.  Eng.  News-Rec,  vol.  90,  no.  25,  June  21,  1923, 
pp.  1072-1078,  10  figs.  Reconsideration  of  current  views  of  suspension-bridge 
limitations,  with  special  references  to  development  of  type  and  influence  of 
recent  changes. 

BRIDGES,  WOODEN 

Design  National  Types  of  Hardwood  Bridges  (Tipo  nacional  de  puente  de  madera 
dura),  Carlos  M.  Palacio.  Ingeniera,  vol.  27,  no.  5,  May  1923,  pp.  195-198 
2  figs.  Argentine  hardwood  resources;  details  of  design  of  wood  bridges; 
comparison  of  cost  with  iron  bridges. 

BRASS 

Lead  in  The  Function  of  Lead  in  Brass  and  Bronze,  H.  Hyman.  Metal  Industry 
(Lond.),  vol.  22,  no.  23,  June  8,  1923.  pp.  581-582,  1  fig  Reasons  for  intro- 
ducing lead  into  brass;  advantages  and  disadvantages;  lead  added  to  bronze 
to  improve  its  machining  properties,  and  also  when  it  is  intended  to  be  used 
as  bearing  metal. 

BUILDING   MATERIALS 

Protection  of.  The  Protection  of  Concrete  and  Other  Building  Materials  against 
Water  and  Noxious  Fumes,  Maximilian  Toch.  Indus.  &  Epg.  Chem.,  vol. 
15,  no.  7,  July  1923,  pp.  665-660.  Notes  on  protection  of  concrete,  steel, 
wood,  brick  and  hollow  tile. 

BUILDINGS 

Fire  Protection  and  Sanitation.  Buildings  from  the  Manager's  Viewpoint, 
G.  L.  H.  Arnold.  Management  and  Administration  (Management  Eng.  & 
Administration),  vol.  6,  no.  1,  July  1923,  pp.  43-47,  9  figs.  Practical  sugges- 
tions on  fire  protection,  sanitation,  and  service  equipment 

Mechanical  Plant.  Mechanical  Plant  of  John  Hancock  Building,  Charles  L. 
Hubbard,  Power  Plant  Eng.,  vol  27.  no  13,  July  1,  1923,  pp.  659-664,  9  figs. 
Plant  of  new  Boston  office  building  to  meet  diversified  service  requirements, 
including  special  systems  of  heating,  ventilating  and  air-conditioning  apparatus, 
elevators,  refrigerating  machinery,  domestic-hot-water  and  drinking-water 
service,  sanitary  equipment  and  special  automatic  drainage  systems  extending 
below  system,  electrical  equipment,  pneumatic  conveyor,  etc 

Moving.  Simple  Methods  of  Trussing  and  Bracing  Extra  Wide  Buildings  for  Mov- 
ing, E.  W.  LaPlant.  Bldg.  Age,  vol.  45,  no.  6,  June  1923,  pp  70-72.  4  figs. 
Practical  details  to  be  employed  in  connection  with  three-point  method  of 
loading. 

Sky-Scrapers,  Construction  of  New  York  Sky-Scrapers  (La  construction  des 
"gratte-ciel"  de  New-York),  Henri  Pantz.  Arts  A-  Metiers,  vol  76,  no.  31, 
Apr  1H2;(,  pp.  525-533,  IS  tics  Details  of  design  and  construction  of  Wool- 
worth,  Singer,  Equitable,  and  other  buildings,  also  Wilmington  (Del.)  sugar 
factory' 

m  SES 

Street  Space  Occupied  by.  Street  Space  i  i. .  upied  by  Cars  and  Buses.  Daniel  L. 
Turner.  Elec.  Ry.  JL,  vol.  til.  no.  22,  June  2.  1923,  pp  957-958,  Compari- 
son of  various  types  of  single-deck  and  double-deck  street  ears  and  buses  m 
New  York  and  Great  Britain;  on  a  seat  basis  double-deck  designs  show  up  well, 
but  for  American  conditions  ears  do  not  compare  unfavourably 

Trolley.  Trackless  Trolley  on  the  Increase,  flee  Traction,  vol  19.  no  0,  June 
1923,  pp.  288-289,  2  ligs     Successful  operation  in  several  cities  proves  that 

the  trackless  trollc\    has  :i   real  place  in  modern  transportation. 

Trollej    Buses  (Lis  Omnibus  a  Trolley),  .lean  Hoes       Industrie  des  Tram- 
ways, Chemins  de   ler  el    Transports    Publics   Automobiles,  vol     17,  no    197, 

Ma\    1023,  pp.    172- iso,  22  ligs     Compares  economics  of  street   railways, 

trolley   buses  and    motor  buses;  details  of  design  and  construction,  including 

chassis,  electric  motors,  current  feeds,  overhead  lines,  etc  .  their  development 
iii  various  countries. 

c 

CABLES,   El  ECTRIC 
\iimi\im     Steel-Cored  Aluminum  Cables  lor  Overhead  lines,  h    Krautl      Elec- 
trician, vol.  90,  no.  2353,  June  32,  1923,  p   io7      Objections  to  steel  col 
table  for  manufacturers       Abstracted   from    1  111 ■<  kt  i,,l, n Junk   und   Maschiiicn- 
l.au.  vol.  41,  p.    113 

Underground  Ststemb      1  nderground  Transmission  at   it  Ki  .  R    1     Dennis  and 

II     It     Searing.     Elec    World,  vol    82,   DO    2,  Julj     II.    1923,  pp    64-69,  9  figs 

Increase. I  demands  on  Westchester  Lighting  Co   tor  energs   has  necessitated 

raising  existing  v  ullage  of  13,200  to  44,000  volts;  single  conductor  cables  used; 

18,000  k\  :i   self-cooli  .1  transform. 

CABLES,   HOIS1  ING 
Construction.     Hoisting    Apparatus    I  .->    Vpparei]  I.    Manutention 

i  bra  i,  Man. I   Demou]      Metallurgy,  vol  12,  May  31,  1923,  pp 

7s.,  7n9.  13  tigs     Construction  and  manufacture  of  metal  cables;  nature  of 

metals;  etc 

i  ii  i  vi. o.      Hoisting-Rope   Comp  .    \     A.   Gatda      Power, 

vol   52,  no   2,  Jul]    10,  1923,  pp  58-60    it         •  ,ng, - 

mints  ,,f  eoinpi  ii  ating  cabli  ■-  thcil  relative  advanl 

CAJ  0RIM1  i  i  lis 
.ii  m  i  as      I  hi    Junl  ers  II.,  vol    162,  m     31  16,  Juni 

p   726,  i  in-      Flow  calorimetei  designed  foi  tasting  gases  and  liqui 

car  i  ram  inc. 

i in      Car  Lighting  on  the  Canadian  Rail?  \    11    Matthi 

Ry.  Elec.  Engl  pp    171   178,  9  ligs      Difficulties 

encountered  in  wintei  timi  electricall)  lighted  cars  in  Qui 
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CARB1  RE  rORfl 

li~'    '  n\vM.iii    1..11    Vim  u  wi      Descriptii i    Carburetoi     P<    I    I  baml 

Method  ol   Making  Computation*,   .1     M     Miller      Air  Service   [nfoi 
Circular,  vol   5,  no    106    ipi    i.  1923,  16  pp.,  ll  Bgi      Designed  and  built  by 
Engineering  Division  "f    \ir  Service  to  determine  metering  characteristic* 
imxiurc    ratio  and   fuel   Bon     ol    aviation-engi  retora   undei 

conditions  oi  temperature,  air  flow,  throttle  opening,  and  altitude;  description 
of  apparatus  and  computation  "i  test  results 

CARS 

Painting     Time  of  Painting  a  Half,  J    \    Lucas      Eleo   Rj    JI.,  vol  62, 

do,   1.  .Inly  7.   1023,  pp    3-6,  7  figs      Pneumatic  Bpray  painting  system,  in- 
troduced ut  Cold  Springs  Shops,  Milwaukee,  proves  effective  and  economical 

SiniH-lliiiiMi.    Stohaoi     oi      Inclosed    Storage    Favored    Iron,    Standpoint    of 
Service  Reliability      Elec    Ry,  .11  .  vol   61,  do   24,  June  16,  1023,  pp  903-096, 
1  fig.    Survey  of  experience  and  opinion,  comparing  open  and  closed 
railway  car  storage, 

CARS,    REFRIGERATOR 

Design  A  Notable  Development  in  Refrigerator  Car  Design  Ry,  Rev.,  vol  72. 
no  24,  June  16,  1023,  pp  1016-1032,  30  figs  Ne*  C,  M  &  St.  P.  Ry.  ex- 
perimental refrigerator  car  represents  original  analysis  of  refrigeration  and 
structural  problems;  refrigeration  problems  involved  in  design;  .structural 
features. 

CENTRAL   STATIONS 

\i  \ui\nv  DaivSS,  Electric  Drive  for  Station  Auxiliaries.  M  I).  Engle,  EleC 
Light  &  Power,  vol.  1,  no.  6,  June  1923,  pp.  92^95  and  1(17,  3  figs.  Com- 
binations of  steam-driven  and  motor-driven  auxiliaries  best  suited  to  plants 
under  1000  kw.,  from  1000  to  5000  kw  .  and  larger  than  5000  kw. 

Electrical  Eqi'ipment.  Desirable  Duplication  and  Safeguarding  in  the  Electrical 
Equipment  of  a  Generating  Station,  William  F.  Sims.  Am.  Inst.  Elec.  Engrs. 
— Jl.,  vol.  42,  no.  7,  July  1923,  pp.  704-705.  Discusses  more  important  con- 
siderations to  be  taken  into  account  and  points  out  that  local  conditions  will 
have  determine  influence  on  decision  made. 

Shout  ClBCUITH  in.  Short  Circuits  in  Central  Stations  and  How  to  Remedy  Them 
(Phenomenes  de  court-circuit  dans  les  stations  centrales  et  movens  d'y  remfe- 
dier),  A.  R.  Gamier.  Industrie  Electrique,  vol.  32,  no.  742,  May  25,  1923, 
pp.  186-189,  3  figs.  Discusses  effect  of  short  circuits  on  generators  and  pro- 
poses checking  coils  as  most  simple  and  effective  remedy. 

CEMENT 

Alumina.  Rapid-Hardening  or  Fused  Cements  [Les  eiments  a  durcissement  rapide 
(ciments  fondus)|,  F.  Anstett.  Revue  des  Materiaux  de  Construction  et  de 
Travaux  Publics,  no.  162.  Mar.  1923.  pp.  49-52.  8  figs.  Compares  char- 
acteristics of  alumina  or  fused  cement  with  those  of  Portland  cement;  its 
applications. 

Chemical  Action  of  Liquids.  Chemical  Action  of  Various  Liquids  on  Cement 
(Chemische  Einwirkung  verschiedener  Fliissigkeiten  auf  Beton),  Th.  Gesteschi. 
Bautechnik,  vol.  1,  no.  24,  June  8,  1923,  pp.  222-223.  Use  of  cement  for 
containers,  pipe  lines,  etc.;  for  aqueous  solutions,  oils  and  fats;  deleterious 
action  of  H2SO4,  salts,  acids,  fatty  acids,  salty  water,  etc. 

CEMENT,  PORTLAND 
Manufacture.  Various  Processes  for  Portland  Cement  Manufacture  (A  propos 
des  divers  precedes  de  fabrication  du  eiment  Portland),  Jules  Dautrcbandf. 
Revue  des  Materiaux  de  Construction  et  de  Travaux  Publics,  no.  160,  Jan. 
1923.  pp.  6-7  Grinding  and  preparation  of  mixture  from  prime  materials, 
heating,  grinding  of  clinker  resulting;  wet  and  dry  processes;  vertical  and 
rotary  furnaces  used. 

CHROMIUM 

Occurrences  and  Uses.  Chromium,  Henry  Bailey.  Can  Min.  Jl.,  vol.  45,  no.  24, 
June  15,  1923,  pp.  459^60.     Occurrences  and  uses.     From  Raw  -Materials  Rev. 

CIRCUIT  BREAKERS 
Oil  Type.  Oil  Circuit  Breaker  Development,  H.  Michener.  Jl.  Electricity  & 
West.  Ind.,  vol.  50,  no.  11,  June  1,  1923,  pp.  427-428,  1  fig.  Increasing  capa- 
cities and  rearranging  the  system;  carrying  capacity  of  circuit  breakers,  etc. 
Report  Oil  Circuit  Sub-Committee  of  Apparatus  Committee  before  Pacific 
Coast  Elec.  Assn. 

Selection  and  Design  of  Oil  Circuit  Breakers,  W.  A.  Coates.  Denki 
Gakkwai  Zasshi  (Jl.  Inst.  Elec.  Engrs.  of  Japan),  no.  418,  May  1923.  pp 
417-428,  10  figs.  Apparatus  for  proper  rating  and  selection  of  oil  circuit 
breakers;  calculation  of  short  circuit   breakers;  design. 

COAL 

Anthracite.  Report  of  U.S.  Coal  Commission  on  Anthracite.  Coal  Age,  vol. 
24,  no.  2,  July  22,  1923,  pp.  43-62.  Contains  information  regarding  the 
questions  whether  in  anthracite  industry  a  reasonable  return  on  investment 
can  be  paid  to  owners  and  operators,  decent  living  conditions  and  an  adequate 
wage  based  on  American  standards  furnished  to  mine  workers,  proper  return 
made  to  railroads  and  dealers,  and  coal  be  delivered  to  patrons  of  the  industry 
at  lower  prices  than  those  now  charged;  also  what  can  be  done  to  assure  ample 
supply  of  anthracite  with  constant  flow  from  mine  to  consumer. 

Cutting  Machine  Some  Recent  Developments  in  Electrical  Coal  Cutting  Machines. 
Min.  .11.,  vol.  141,  no.  4581,  June  9,  1923,  pp.  439-110,  2  tits  Describes 
machines  for  arc  walling  and  short  walling,  also  a  development  which  is  rapidly 
gaining  favour,  which  consists  in  fitting  of  a  Leonard  &  Rogers  self-propelling 
gear,  incorporating  Duplex  chain,  to  a  long-wall  coal  cutter,  and  using  the 
combination  to  function  on  arc  wall  principle. 

Carbonization  \  Study  of  Some  Physical  Laws  Governing  the  Carbonization  of 
Coal,  A  w  Warner.  Am  (las  Assn.  Monthly,  vol.  5,  do.  7.  July,  1923,  pp. 
431-441,  2  figs,  Experiments  from  which  five  basic  laws  governing  carbon- 
isation wire  deduced. 

Low  Temperature  Carbonization,  J.  Taylor.  Un  Gas  .11  .  vol,  11*.  do 
26,  June  30,  1923,  pp.  561-564,  1  tigs.  Construction  of  retorts  and  settings; 
details  ol  operation  m   British  gas  works,  properties  ol   coalite  produced 

Classification.  The  Classification  of  Coals.  T.  .1.  Drakeley.  Fuel  in  Sci.  iV 
Practici  6,  July   1923.  pp.   195-200,   l  tigs      Review   of  different 

t<  me  "t  classifying  coal;  analysis  ol  coal 

Coking  Ti-i       \  \,«   Apparatus  for  the  Coking  Test  of  Coal,  1;   Leasing.     Fuel  in 

Sci     4    Practice,   vol   2,   DOS.   5  and   6,  June  and  Job     1923,   pp     152  156  and 
186-190,  7  figs      Descriptions  ol  author's  method,  showing  how  it  has  been 

developed;    present    form    ol    apparatus   and    method    ol    OpeJBt 

1  .  im  1  Coal  and  Its  Value  as  Fuel  1 1  >>e  Steinkohlen  und  ihr  feuerungs- 
teohnischei  Wei  I  irki  Feuerungetechnik,  vol,  11,  do  16,  May  15, 
1923,  pp  169-171,  -  figs  Classification  ol  coal  >••■  occurrence;  heating  value 
of  coals;  temperature  of  combustion;  fui  1  1  coi 

Spontai  ombubtion  C bustion   ot   Coal    (Trakola 

t&ndning),  mi, img  Bergstn  kontorel     tamaler,  vol    107,  no.  2,  1923, 

pp.  39-15.  -1  tigs.      Heating  ,.1  coal  pill     '•  Dipt  inline  determine!  ioi)  and  remedial 
measures. 


mis  is,  lii  1 1  .a Mr.  Mi,,-.  ,,1       Determining  Volatile*  is  I  knthracit* 

lie  I,,  paling  van  vluohtige  stoffen  in  uteenkool  <  n  antbrai  i<  1  1  1 
hiervaii  op  droge  stof  en  koobubstantie  ,  D   J    v\    Kreuli 
bind.  vol    20,  DO    17.    \pi    28,   1923,  pp 

method,  and  results  of  experiments,  including  tallies  of  w,lat,.  ginal 

ti<  e  and  <lr\  ■ubstanoi 

COAL   Dl  Bl 
Explosivi     \..isi      Coal   Dual  as  an  Explosiv<    Agent.  Ceorga    S    I:,  ■      [roil   A 
Coal  Trades  H<  »  .  vol    106,  do  2885,  June  16,  1923,  p  893 
to  experimental  work  of  I    s    Bur    Mums    describes  investigations  in   ' 
and  recent  findings      Iron,  paper  before  Instn   Min   I.m 
Guardian,  vol.  125,  do.  3260,  Jum   22,  1023,  pp    1676-1576. 

COAI  GAS 

Piimi'  \  1  ion     Some  of  the  Latest  Developments  in  Gas  Purification,  I.    H.  Bird. 

(hem     ,V   Met     Eng.,  vol    29.no    1 .  July  2,  1 923.  pp    1>.-1H       I .  vten-ioli  of  use 

of  sodium  carbonate  process  for  gas  purification  during  year  has  developed 

additional  data  on  construction  of  absorber  and  actifiet  units,  tower  packing, 
disposal  of  actifier  air  and  plant   operation. 

COAL   HANDLING 

Pneumatic.     The    Pneumatic     Handling    of    Coal       Indus      Manag.  A,), 

vol.  9,  nos.  12  and  13,  June  14  and  28,  pp.  371-373  and  403-405.  5  fig-  Points 
Out  failures  that  haw-  occurred  are  not  due  to  faulty  principle,  hut  rather 
to  its  faulty  application  through  imperfect  knowledge  or  lack  of  experience. 
Describes  pneumatic  plant  at  North  Metropolitan  power  station.  Brimsdown. 

COAL  Ml 

Economical  Life  Determining  What  Is  Most  Economical  Life  for  a  Mine,  Frank 
Hass.  Coal  Age.  vol  23,  no.  26,  June  28,  1923,  pp.  1043-1045.  6  figs.  Con- 
sideration of  amount  that  should  be  spent  to  obtain  from  investments  best 
returns. 

COAL    MINING 

British  Columbia.  Coal  Mining  in  the  Crow's  Nest  Pass,  Robert  Dunn.  Pacific 
Min.  News  of  Eng.  &.  Min.  Jl.-Press,  vol.  2.  no.  6,  June  1923,  pp.  162-166, 
6  figs.  Discusses  coal  field  at  Crow's  Xest  Pass.  British  Columbia:  descrip- 
tion of   mines  and   operations;   aggregate  production   over   5,000,000   tons. 

COAL  STORAGE 

Detroit  Water  Works.  Coal  Storage  for  Year's  Supply  for  Detroit  Water-Works. 
Eng.  News-Rec,  vol.  91,  no.  1.  July  5,  1923.  pp  10-11.  2  figs.  Dupbcate  coal- 
handling  equipment  gives  continuity  of  service;  dragline  scrapers  reclaim  coal 
to  feed  hoppers. 

COAL   TAR 

Low-Temperature.  The  Examination  of  Low-Temperature  Coal  Tars.  Jerome  J. 
Morgan  and  Roland  P.  Soule.  Indus.  <fe  Eng.  Chem..  vol.  15,  nos.  6  and  7, 
June  and  July  1923,  pp.  587-591  and  693-697,  2  figs.  Critical  review  of  avail- 
able methods  of  analysis  of  composition  of  tars  produced  in  low-temperature 
carbonization  of  coal.  June:  Analysis  of  phenols,  nitrogen  bases,  and  of 
saturate  hydrocarbons.  July:  Separation  of  aromatic  and  unsaturated  com- 
pounds from  a  mixture. 

COAL   TIPPLES 

Design.  Well  Designed  Tipple  in  the  Pocahontas  Field  W.Va.),  Merrill  Hibbard. 
Coal  Industry,  vol.  6,  no.  6,  June  1923,  pp.  280-282,  4  figs  Provision  made 
for  loading  any  combination  of  sizes  on  four  tracks,  special  precaution  necessary 
to  handle  friable  coal  from  this  field. 

COKE 

Bituminous-Coal.  A  Method  of  Making  Non-Fingery  Coke  from  Bituminous 
Coals  High  in  Volatile  Matter,  Kotaro  Shimomura.  Chem,  A  Industry, 
vol,  42,  no.  23.  June  8.  1923.  pp  556-588,  4  figs  Method  developed  by  author 
with  object  of  making  coke  manufacturer  independent  of  anthracites  or  coals 
of  low  volatile  matter,  in  production  of  non-fingery  coke 

Blast-Furnace.  Combustibility  of  Blast  Furnace  Coke,  Ralph  A  Sherman  and 
S.  P.  Kinney.  Iron  Age,  vol.  Ill,  no.  26,  Jum  2s.  1923,  pp.  1839-1844,  6  figs. 
Depends  mainly  on  size  of  pieces  of  coke;  its  relation  to  operation  of  furnace: 
discussion  of  re-oxidation  theory  and  theory  of  concentration  of  heat.  Paper 
read  before  Eastern  States  Blast   Furnace    &  Coke  Oven  Assn. 

Combustibility.  The  Combustibility  of  Coke,  Ralph  A,  Sherman.  Fuck  & 
Furnaces,  vol.  1,  no.  2.  June  1923.  pp.  97-100.  Describes  experiments  con- 
ducted by  U.  S.  Bur.  Mines  It  was  found  that  differences  in  blast-furnace 
and  foundry  operation  cannot  be  attributed  to  differences  in  relative  com- 
bustibilities of  cokes. 

Gas,  Use  as  Fuel.  Gas  Coke  as  a  Fuel  (Le  coke  de  gaz.  combustible  industries, 
H.  Decluy.  Chaleur  etMiidustrie.  vol.  4.  DO.  37.  May  1923,  pp.  442-448. 
Composition  and  properties,  production  and  applications  of  |  earn 

production  with  gas  coke. 

COKE  MANUFACTURE 

Ammonia  Yield,  Increasing.  Possibilities  of  Increasing  Ammonia  Yields  in  Coke 
Oven  Practice,  R.  A.  Mott.  Gas  World,  vol.  78,  no  2015.  Mar  3.  1923. 
pp.  12-17  (includes  discussion),  5  tigs.  Nitrogen  content  of  coal  and  ammonia 
yield;  coking  temperatures  and  distribution  of  nitrogen;  dissociation  of  am- 
monia; recovering  nitrogen  in  coke:  preservation  of  ammonia:  various  atmo- 
spheres employed;  effect  of  contact  materials,  increased  water  vapour:  influence 
of  old  walls;  part  played  by  water  in  oven:  rate  of  gas  evolution:  steaming 
ovens  and  coke  gasification;  difficulties  of  steaming  process  Paper  read 
before  Coke  Oven  Mgrs  '  Assn. 

By-Phiipuct.  Coke  and  B\ -Products  in  1921,  R.  S.  McBride.  U.S.  Geol.  Survey, 
11:33.  June  14,  1923,  pp.  371-411.  II  figs.  Production,  disposal,  and  by- 
products of  coke  Covers  Incline  and  by-product  cake  but  not  coke  iiriHluc.il 
in  gas  plants. 

Modern  Practici  A  Few  Notes  on  Modern  Tendencies  in  Coking  Practice, 
C.  E.  Wallm.  Can  Inst  Mm.  &  Met  —Bui  .  DO  135,  Jul>  1923,  pp  447- 
150  an.l  (discussion!  150-452  Factors  entering  into  coking  development. 
Paper  before  Min.  Sue.  of  Nova  S 

COKE   OA  i  NS 

BY-PRODUCTS,      The    -Modern     By-Product     Coke    Oven    and    Its    Application.    ('     J. 

Ramsburg.  Central  Ry.  Club  Official  Proc.,  vol.  31.  no.  3,  Maj  1923, 
I. {71   1376       Review  of  development. 

CONCRETE 

eoates      Stoni    Screenings  as  Fine  Aggregate  for  Concrete,  Dun  A    A  brains. 
Can    Engr.,  vol    44,  do    24,  June  l-'.  1923,  pp    677-679.     Determination  of 
relative  merits  of  crushed  stone  screenings  and  natural  sand  as  fine  aggregate 
tor  concrete;  details  and  results  of  testa       Paper  read  at    Nat     i 
\ssii.  annual  mtg. 
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Permeability.  Investigations  and  Experiences  Concerning  the  Permeability  of 
Mortar  and  Concrete  (Untersuchungen  und  Erfahrungen  iiber  die  Wasserdur- 
chlassigkeit  von  Mortel  und  Beton),  Otto  Graf.  Bauingenieur,  vol.  4,  no.  8, 
Apr.  30,  1923,  pp.  221-226,  4  figs.  Vital  influence  of  treatment  of  mortar 
and  concrete  and  of  cement-lime-trass  mortar;  dependence  of  permeability 
of  concrete  on  age,  cement,  water  addition,  etc.  Results  of  tests  carried  out 
material  testing  station  of  Stuttgart  Eng.  College. 

CONCRETE  CONSTRUCTION,  REINFORCED 
Reservoirs  and  Dams.  Grinding  Mill  Operating  Successfully  in  Brazil,  C.  W.  Corn- 
stock  and  R.  A.  Marshall.  Concrete,  vol.  22,  no.  6,  June  1923,  pp.  (Cement 
Mill  Section)  121-125,  13  figs.  Describes  construction  under  way  of  a  series 
of  enormous  reservoirs  in  states  of  Ceara,  Parahyba  and  Rio  Grande  do  Norte 
in  northeastern  part  of  the  country  to  piotect  it  against  recurrent  droughts, 
including  dams;  design  of  clinker  grinding  plant. 

CONDENSERS,   STEAM 

Surface.  An  Improved  Form  of  Surface  Condenser.  Luther  D.  Lovekin.  Pac. 
Mar.  Rev.,  vol.  20,  no.  7,  July  1923,  pp.  353-354,  1  fig.  Design  and  advan- 
tages of  Lovekin  condenser. 

Interpretation  of  Surface-Condenser  Readings,  B.  C.  Sprague.  Power, 
vol.  58,  no.  2,  July  10,  1923,  pp.  47-49,  1  fig.  Determination  of  condition  of 
tube  surfaces  from  condenser  readings;  readings  obtainable  and  significance; 
important  factors  affecting  heat  transfer. 

Tuber.  Condenser  Tubes,  C.  Blazey.  Commonwealth  Engr.,  vol.  10,  no.  8,  Mar. 
1,  1923,  pp.  285-287,  3  figs.  Corrosion  and  protection  of  condenser  tubes; 
grain  size  and  crystal  structure. 

CONVEYORS 

Belt,  for  Clay  Handling.  Handling  Clav  with  Belt  Conveyors.  Brick  &  Clay 
Rec,  vol.  62,  no.  13,  June  26,  1923,  pp.  1136-1137,  1  fig.  Simple  design, 
comparatively  low  cost,  and  requires  little  power  to  drive  it.  Factors  to  be 
considered  in  deciding  upon  conveyor  for  clay. 

Steel  Belt.  Flexible  Steel  Belts  for  Sugar  Conveyors,  N.  B.  Wilkes.  La.  Planter 
&  Sugar  Mfr.,  vol.  70,  no.  22,  June  2,  1923,  pp.  478-480,  13  figs.  Consists 
of  a  solid,  perfectly  straight  and  smooth  hardened  and  tempered  steel  strip, 
cold  rolled  from  a  high  grade  of  Swedish  steel. 

Workshop.  Using  Workshop  Conveyors  to  Reduce  Costs,  M.  J.  Anderson.  Can. 
Machy.,  vol.  29,  no.  26,  June  28,  1923,  pp.  15-17  and  35,  1  fig.  Describes 
rearrangement  and  improvement  of  systems  which  made  it  possible  to  attain 
much  larger   output   without  additional   floor  space. 

COOLING   TOWERS 
Design.     Cooling  Towers  and  Ponds,  Charles  L.   Hubbard.     Southern  Engr  ,  vol. 
39,  no.  4,  June  1923,  pp.  50-54,  9  figs.     Design  and  construction  of  cooling 
towers,  use  of  cooling  ponds,  and  data  and  computations. 

COST  ACCOUNTING 

Chemical  Works.  Methods  of  Costing  in  Chemical  Works,  F.  M.  Potter.  Chem. 
Age  (Lond.),  vol.  8,  nos.  207  and  208,  June  2  and  9,  1923,  pp.  588-589  and 
612-615,  3  figs.  Correct  use  of  cost  returns;  gaseous  losses;  continuous  im- 
provement; maintenance  of  balance;  mechanical  handling  and  fuel  costs 
plant  maintenance;   faulty   conditions;   accident  and  sickness  costs. 

Labor.     Keeping   Time  and   Pay   Records,   Carbis   A.   Walker.     Iron  Trade   Rev., 
vol.  73,  no.  1,  July  5,  1923,  pp.  38-41,  10  figs.     Forms  for  compiling  reports 
in  iron  and  steel  plants,  and  system  that  has  proved  efficient. 
COSTS 

Production.  The  Three  Points  of  Attack  on  Production  Costs,  C.  C.  Hermann. 
Indus.  Management  (N.  Y),  vol.  66,  no.  1,  July  1923.  pp.  53-58,  5  figs.  Analyz- 
ing the  product,  the  plant,  and  the  inter-relationship  of  operations. 

CRANES 
Electric  Equipment.  Electric  Equipment  of  Cranes  and  Hoisting  and  Conveying 
Apparatus  in  the  Late  Decade  (Einigcs  liber  die  Entwicklung  der  elektrischen 
Ausruetungen  von  Kranen,  Aufzugen  und  Transportanlagen  im  letzten  Dezen- 
nium),  Ernst  Schwarz.  Elektrotechnik  u  Maschinenbau,  vol.  41,  no.  23, 
•  lime  10,  1923,  pp.  341-346,  8  figs.  Calculation  of  motors  for  cranes,  a.  c. 
and  d.  c;  control  and  switching  devices;  safety  devices;  starting  and  regulat- 
ing resistance;  electromagnets;  etc. 

CULVERTS 

Concrete.    Culverts  and  Small  Bridges,  E.  I.    Miles     Can.  Engr.,  vol.  44,  no   -'."•. 

,  .lime    19,    1023,   pp    600-661,     Adequate   drainage   essential   to  maintenance 

of  good  roads;   laying  concrete   pipe   and  box  culverts;   field   tests  fur  gravel. 
Paper  read  at  Can.  Good    Roads  Assn.   annual  convention. 

CUPOLAS 

DESIGN.  The  Foundry  Cupola  Metal  Industry  (Lond.),  vol.  22,  no.  23,  June  S, 
1923.  pp  593-591.     Discussion  of  most  favourable  conditions  of  cupola  design, 

Linings.  Cupola  Linings.  Walter  J.  May.  Mech.  World,  vol.  73,  no.  1900,  Juni 
1,   1923,  p.   315.      Features   upon   which  life  of  cupola  lining  depends 

CUTTING  TOOLS 
<i rinding'  am)  Settino  Grinding  and  Setting  of  Metal  Cutting  Tools,  J.  H.  liodgers. 
Can  Machy  .  vol  29,  nos  pi  and  -'3,  May  Ml  and  June  ~,  1923.  lip.  11-17,  28 
and  35,  13  figs.  Effect  of  rake  and  clearance  on  efficiency  of  tool;  overhang 
should  be  kepi  as  Bhorl  as  possible;  boring  and  threading  holes;  etc.;  gives 
tool-grinding  chart. 


D 


DAMS 
Core  Walls,    Core  Walls  for  Earth  and   Rock   Fill  Dams,  C    11    Howell,     Eng. 
World,  vol    22,  no    i;r,.  June  1923.  pp.  365-367,  2  figs       Vdvantagi 

advantages  of  core  walls  built  of  masonry,  concrete  or  rubble,  ami  thos  of 
"puddled"    material;   examples   of   core-wall    construction, 

Mill  I   I  RICS 
si  -      \  Hriilge  Method  for  Determining  Dm  lectric  I  o  m    at  w  ireless  Frequencies, 

Morns    I)     Hart        Inslli     BleC     EngTS.,   .11..    vol     61,    no     319.    .Inn.     [923,    pp 

697-700,  ii  figs      Principle  employed  i~  that  ol  modified  form  of  Wheal 
bridge;  description  of  apparatus  used, 

DIESEL   ENQ1 
Design      Elements  of   Diesel   Engine   Design,    David   Bruce     Oil   Engine   Power, 

i  ol  i.  no-  i  |,  i  .,  and  7.  .inn  .  Mm  ,  \pi  .  Mas  and  July  1923,  pp  27  28, 
142  Ml.  IM  1^7.  249-262  ami  351  351.  2n  Hgi  Briel  description  of  engine, 
its  underlying  principles  and  thi  be  applied; 

the  various  formulas  ami  practici     adopted  in  drawing  office;  problen 
balance  and  of  twisting  and  bending  mo  cranl  baft     Bywneel  calculs 

im,,  pistons  and  bearing  pn  engi        ten        alv<  I 

Papei  read  before  Assn.  Eng.,  Shpbldg    A    l' 
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Power-Plant.  Types  of  Modern  Power  Plant  Oil  Engines.  Oil  Engine  Power, 
vol.  1,  no.  7,  July  1923,  pp.  340-344  and  349-350,  10  figs  Describes  Worth- 
ington  crosshead-type  vertical  two-cycle  engine  having  airless  injection  system 
combined  with  a  pre-combustion  chamber;  has  scavenge  pumps  at  lower 
end  of  cylinders  and  incorporates  balancing  principles  so  successfully  used 
in  high-speed  steam-engine  power. 

Water-Works  Practice.  The  Diesel  Oil  Engine  for  Water  Works  Service,  Charles 
E.  Lucke.  Also  Direct  Connection  of  Diesel  Engines  and  Displacement 
Pumps,  Rodney  D.  Hall;  Displacement  Pumps  Gear  Driven  by  Diesel  Engines 
at  Reduced  R.P.M.,  H.  M.  Chase;  Centrifugal  Pumps  for  Diesel  Engine 
Drive,  Max  Spillmann;  and  Water  Works  Equipment — Steam  vs.  Oil  Engine, 
Rodney  M.  Hall.  New  England  Water  Works  Assn. — .11. ,  vol.  37,  no.  2, 
June  1923,  pp.  145-183  and  (discussion)  183-189,  23  figs.  Development  of 
Diesel  engines  for  water-works  service  and  its  application  to  the  different 
phases  of  the  practice. 

DRILLING 

Rotary  Method.     The   Rotary.     Oil  Field  Eng.,   vol.  25,   no.   6,  June   1923,   pp. 
126-128,  4  figs.     Development  of  Hughes  rotary  rock  bit  and  its  effects. 
DROP  FORGING 

Equipment.  Modern  Drop  Forging  Equipment.  Bernard  Brett.  Practical  Engr., 
vol.  67,  nos.  1892  and  1893,  May  31  and  June  7,  1923,  pp.  303-305  and  314-316, 
11  figs.  Equipment  for  drop  hammers;  describes  lifter  or  appliance  controlling 
tup,  furnaces  for  providing  drive,  clipping  press,  and  dies. 

DURALUMIN 

Heat  Treatment.  Investigation  of  the  Heat  Treatment  of  Sand-Cast  Duralumin, 
Samuel  Daniels.  Air  Service  Information  Circular,  vol.  5,  no.  408,  Apr.  1, 
1923,  13  pp.,  6  figs.  Investigation  to  determine  effect  of  chemical  composition 
and  heat  treatment  upon  physical  properties  of  sand-cast  duralumin,  and  to 
develop  a  duralumin  which,  upon  treatment,  will  possess  certain  given  pro- 
perties. 

DUST 

Industrial,  Removal  of.  Dangers  of  Industrial  Dusts  and  Fumes.  C.  E  A.  Wins- 
low.  Forging  &  Heat  Treating,  vol.  9,  no.  6,  June  1923,  pp.  271-272.  Atmo- 
spheric, metallic  or  mineral  dusts  constitute  a  serious  menace  to  health;  wet 
grinding  or  special  dust  removal  systems  advocated  to  reduce  this  danger. 


E 


EARTH 
Pressure.     Multitude  and  Direction  of  Earth  Pressure  (Betrachtungen  iiber  Griisse 
und  Rich  ung  des  Erddruckess),  H.  Krey.     Bautechnik.  vol.  1,  no.  24.  June 
8,  1923,  pp.  219-222,  5  figs.     Passive  and  active  earth  pressure;  stress  ellipses 
and  inclinations;  etc. 

EDUCATION,  ENGINEERING 

Co-operative.  Ten  Years  of  Co-operative  Education,  Herbert  D.  Casey.  Machy. 
(N.Y.),  vol.  29,  no.  11,  July  1923,  pp.  861-862,  2  figs.  Co-operative  course 
organized  as  department  of  public  schools  in  Springueld,  \'t. 

Laboratory  Instruction.  Laboratory  Instruction  in  Engineering,  Boy  Kcgcrreis. 
Eng.  Education,  vol.  13,  no.  10,  June  1923,  pp.  620-625.  Suggestive  problems: 
term  laboratory  work  is  used  broadly  to  include  all  processes  of  working  out 
problems  by  trial,  observation,  experiment,  and  similar  methods 

Promotion  of.  Developing  Engineering  Education,  II  C.  Woods  I'.ng  Educa- 
tion, vol.  13,  no.  10,  June  1923,  pp.  626-62!).  Suggestions  for  promotion  of 
engineering  education. 

Student  Enrollment  in  Universities.  Fluctuations  in  Student  Enrollment  in 
Engineering  Courses  in  American  Universities  and  Colleges.  Alan  Bright  and 
W.  F.  Rittman.  Eng.  Education,  vol.  13,  no.  10,  June  1923.  pp.  632-642, 
9  figs.  Data  furnished  by  the  typical  American  universities  and  colleges  show 
trends  in  interest  in  engineering  education  during  past  10  years.  See  also 
(abstract)  in  Mech.  Eng.,  vol.  45,  no.  7,  July  1923,  p.  449,  2  figs. 

ELECTRIC  CIRCUITS,    \  C 
Regulation  Diagram  for.     Quick  Calculation  of  Line   Regulation,  Carv  T.   Hut- 
chinson.     Elec.   World,   vol.   SI,   no.   25.   June   23.    1923,   pp.    1465-1467,    I    fig. 
Chart,   which    permits    determination    of    characteristics    that    line    must    have 
to  meet  given  performance. 

ELECTRIC  DISTRIBUTION  SYSTEMS 
Cost  Distribution.  The  Most  Economical  Distribution  of  Costs  ,,i  Electric  Distri- 
bution Lines  and  Transformer  Stations  (Die  wirtschaftlich  gQnstigste  Auf- 
teilung  der  Kosten  von  Verteilungsleitungen  und  Transformatorenstationen), 
Walter  Suntermann  Elektrotechnische  Zeit.,  vol  14,  no  21,  Maj  24,  1923, 
pp.  485-486,  3  figs.  Investigation  of  economic  relationship  between  operating 
costs  of  parts  of  a  transmission  system  (distribution  Imrs  and  transformers; 

and  those  of  high-tension  line;  results  are  shown  on  alignment   'lent  lor  st 

commonly  used  voltage  of  380-220  volts. 

ELECTRIC   FURNACES 

Grejlves-Etchells.     Greaves-Etchells  System  of  I  lectric  Fui s,  Frank  Hodson. 

Fuels  <V-  Furnaces,  vol.  I,  nos.  l  and  2.  May  and  June  192  >  tnd  i"7- 

108,  1  fig.     Eight-electrode  furnace  which  has  three  times  transformi  i  capacity 

■  it    im  \t    largest   Steel  furnace;  furnace  linings;  flexibility    ol   opt  I 

Induction.  Hign-Frequency  Induction  Furnaces  (HSgfrekvens-induktionsugnen), 
J.    Harden.      Tekmsk    Tidskrift.    vol     53,    no     5.    Feb     :>.    I"  ktro 

teknik   2  Section)    18-21,  •'>  figs.     Arrangement   ol    furnaci     primaries    spark 
gaps,  crucibles,  thermal  efficiency  of  boilers,  etc 

Induct  en  Furnace  for  Non  I  i  rroue  Metals    Foul  i  indu<  tion  p 

i Ferreuz),   Emile   Demenge      Society   des   Ingenieure  Civils  de   France — 

Proce    Verbal,  no    in.   Mux    11.  1923.  pp    362-366      Its  advantagi 

of  electrodes  and  their  control;  describes  an  experimental  Im  so  kw, 

giving  cut  no  satisfai  I 

Progress  in  the  Field  ol   High-Freqi ;    Induction  Hi  firitte 

auf  dem  Gebiete  der  Hochfrequi  m  [nduktionshi  iiung      l      I       Russ      1  lek- 
trotei  hmsilie  Zeit.j  vol    14,  no.  21 ,  May  24    1923,  pp    i^i   im   9  figs 
i unit  ol  and  experiences  with  high  frequencj  electric  furnaci         rini   past  two 
\i:iis.  improvements  in  high  frequency  genei  -  Iting,  high- 

tempi  mi  mi1  and  t  acuum,  1 1  ui  ible,  mini ,  hi 

ho.  Melting      I  lei  trie  Fv  t  Iron  in  its  Pi 

Development   (Dei   Elektroofcn  eui   Erzeugung  von  Gu    i 
gen     Entwicklung),     Wintermeyei      Elektroti  10, 

in.  no  88,  linn  .'   [923,  pp  612-614      Electrii  blast  I 
ton  in  prodm  ' 

\.i-.  1  i  i.i  oi  ..      Electrii    Melting  ol    Non-Ferrotu    \iin>>    II    w     i  a 

I  in  - 

Maj     I'o   ent  progress;  thn 
granulai  n  Jun<    I  •■  ici  ipt  ion  ol  • 

lurnai  • 
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R  Ref      to  .  ■  i  •  ■     I . . 

\\  Miami       Vm    Ceramic    -  II        dl    B,    do    6,   June    1023.   pp 

in  ..i  problems  existing  hi  important  electric  furnace  pn  ecific 

■  i  refi  ictoi  /  ind  Don  f<  1 1 

ting,  smelting  fun  producing  iron,  ferroalloys  and  calcium  cai  I 

is,  I     .1    I:  A   I  ,n  oai  i  i, 

i.  \l  i\    1923,  pp    39  10      Describee   imall  n  lutanci  type  electric 
illed  al  plan!  ol  Bai  io  Metal  ' 
r  Heat  Treatment  I 
i     no.  2,  June  1923,  pp    101 
rnaci    i"i   reconditioning  locomotive  -id.    rods  al    Vtt  Shops 

i  ,t     Ryi 
.      Vacuum  Furnace  (Les  fours  a  decharge  dans  le  vide),  I.    Bosano      Nature 

fun         1923,  pp   366  ■  • tj  pea 

.i     lci      work  of  Parsons  and  Campb.  e,  Warten- 

nd  "i  bi  i  fui  Daces, 

ELECTRIC  GENERATORS,  D.C. 
Voltao  ona     Generator  Voltage  Regulators     Direct  Currenl  Type,  J.  II 

Vshbaugh  Power,  vol.  58,  no.  .'i.  July  17.  1923,  pp.  92-94,  1  lies.  Operation 
of  a  regulator  for  automat  ically  controlling  voltage  of  d.c.  generators;  how  to  put 
machines  into  service  and  take  them  out  when  using  this  device. 

ELECTRIC  LAMPS,  INCANDESCEN  r 

II  hts     Progress  in  Electric  Luminous  Tubes  (Fortschritte  auf  dem  Gebiettre 

, ■lrktrisrln  n  I.euohtruhren),  Franz  Skaupy.  I.icht  u.  Lampe,  no.  10,  May  10 
1923,  pp  233-235,  5  figs.  Construction  and  use  of  dimmers  consisting  of  a  220- 
volt  bulb  a.c.  or  d.c,  and  luminous  lul.es  such  as  Gieslcr,  Moore,  mercury-vapor, 
neon-gas,  etc.,  giving  examples  of  application. 

ELECTRIC  LOCOMOTIVES 

A.C-D.C.  New  180-Ton  A.C.  or  D.C.  Locomotive  of  the  New  York,  New  Haven  and 
Hartford  Railway.  Nouvellc  locomotive  eleetriquede  180  tonnes  a  courantcontinu 
ou  alternatif.  du  New  York,  New-Haven  and  Hartford  Railway).  Genie  Civil, 
vol.  82,  no.  24,  June  16  ,1923,  pp.  565-509,  6  figs.  A.C.  double  feed  arrangement 
of  1 1.000  volts  and  d.c.  of  150,000  volts;  details  of  design;  chateristics  of  Ameri- 
can and  English  locomotives. 

Narrow-Gage  D.C.  Narrow  Gauge  D.C.  Electric  Locomotives  for  Japan,  P.  L.  Mardis. 
Ry.  Rev.,  vol.  72.  no.  24,  June  16, 1923, pp.  1043-1045,  5  figs.  Regenerative  braking 
and  multiple-unit  operation  provided  in  direct-current  design  developing  1200 
hp.  and  30,250  lb.  tractive  effort. 

ELECTRIC  PLANTS 
Protection'.  Differential  System  for  Protecting  Tliree-Pliase  Plants  (Et  Differential- 
system  til  Beskyttelse  af  Trefaseanlaeg),  R.  Johns.  Jensen.  Teknisk  Tidsskrift 
lEIektroteknikeren),  vol.  19,  no.  2,  Jan.  24,  1923,  pp.  9-13,  16  figs.  Protection 
of  machinery  transformers,  and  feeder  cables  to  substations  by  relays  of  Merz 
and  Price  system,  at  new  Orsted  central  station  in  Copenhagen. 

ELECTRIC  METERS 
Testing  Laboratory.  The  Detroit  Edison's  Meter  Laboratories,  AS  Albright. 
I  i,,  world,  vol  si,  no.  26,  June  30,  1923,  pp.  1508-1512,  11  figs.  How  meters 
are  calibrated  and  inspected  on  system  where  340,000  of  them  are  installed; 
standardizing  and  testing  laboratories  equipped  to  test  100,000  meters  a  year; 
meter-department  organization. 

ELECTRIC  MOTORS 
[NDUCTION.    The  Pulling  into  Step  of  an  Induction-Type  SynchronousMotor,  Laurence 
H.  A.  Carr.    Inst.  Elec.  Knars., .11.,  vol.  61,  no.  319,  June  1923,  pp.  692-696,  5  figs 
Mathematical  determination  of  limiting  conditions  under  which  an  induction- 
type  synchronous  motor  will  full  into  step. 

ELECTRIC  RAILWAYS 
CoxT\rT  Wires,  Bronze.  Erie  Replaces  Steel  Contact  Wire  With  Bronze.  Rv. 
Age,  vol.  74,  no.  30,  June  30  1923,  pp.  1693-1696,  11  figs.  New  contact  wire  is 
being  strung  on  electrified  section  of  railroad  extending  from  Rochester  to  Mt. 
Mt.Morris,  N.  Y..  distance  of  34  mi. 
Iowa.  The  Eleertic  Railway  of  Iowa.  Elec.  Traction,  vol.  19,  no.  6,  June  1923,  pp. 
27S-285,  6  figs.  Statistics  about  electric  railways  in  Iowa,  which  number  28 
and  have  approximately  1100  miles  of  track. 
Motors.  The  3-Phase  Induction  Motor  in  Relation  to  the  D.C.  Motor  with  Separate 
I  -...nation  i  1  >ie  Drehstrom-Induktrionsmaschine  als  erweitertcr  Sondcrfall  der 
Gleichstrommaschine  mit  Fremderregung),  W.  Kummer.  Schweizerische 
Bauzeitung,  vol.  81,  no.  23,  June  9.  1923.  pp.  281-283,  5  figs.  Calculations 
supplementary  to  author's  work  entitled.  Operation  Curves  and  Safety  of  Differ- 
,  nt  Methods  of  Regenerative  Braking  in  Electric  Railways,  published  in  same 
journal,  vol  77,  Mar.  26  and  Apr.  2,  1921.  (Sec  reference  in  Eng.  Index,  1921, 
p.  188). 

ELECTRIC  TRANSMISSION  LINES 
Extra  High-Tension.     A  study  on  Economical  Design  of  Extra  High-Tension  Trans- 
mission Line,  M    Suzuki        I  )cnki  ( lakkwai  Zasshi  (.11    Inst.  Elec    Knurs  of  Japan 
no.  419.  .luri.   192:'..  pp    (81-521,  13  figs.     Economical  design  of  extra  high-tension 
mission    lines;    equations    for  tower  height    and  weight    and  equations 
jhowing  relation  between  tower  weight  and  spall,  tower  weight  and  conductor 
nd  tower  weight   and  line  voltage; formula  for  calculation  of  economical 
,-on, In  ..iiomical  transmission  voltage  and  economical  span;  analysis 

ol   installation  cost  of  transmission  line  and  practical  application  of  formula. 
(In   Japan, 
HlGH-Tl  N8ION.       atmospheric  Disturbances  on  High-Tension  Lines  (Les  -erturbations 
atmosp  ■■   lea  lignes  a  haute  tension  ),M,  Marre.     Eleetricien,  vol. 

1326,  Juni  15,  1923,  pp  265-269,  7  figs  Excess  voltage;  cost  of  inter- 
ruptions; means  of  protection,  nit  and  indirect  strokes  of  light- 
ning. 

Hiou-\  ...         '     I  en   [0         I  omica  of  High  Voltage  Transmission,  Ralph  Kellv. 

Light   .v.  Power,  vol.  1.  no.  6,  June  1923,  pp.   102-104  and  107,  6  figs. 
lion  of  number  of  kilowatts  necessary  to  utilize  220  kv.J  effect  of  ground- 
ing transmission  line  neutral  ed  use  of  high  voltages 
Ovsrhi  \  "      rransmission  and  :                 on  of  Electricity  bj  Overhead!  ines.J   Edwin 
St,,ir     Elec.   rimes,  vol    63,  no    1653,  June  21,  1923,  pp.  642-644. Range  and 
choice  of  v.. it                ignsfor   poles  and  foundations,  foundation  calculations, 
.  etc.  (Abstract).: 
Rblatino,  Selective,     Selective  Relay  System  of  the  66,0  10- Volt  Ring  of  the  Duquea- 
>,,    Light   Company,   IIP.  Sleeper        \m     Inst.    Idee.   Engrs,     -.11,  vol.  42,  DO. 
7,  July    192.!,  pp.   723-727,   10  tigs.      Investigation  shows  advisability  of  using 
.....I  directional  relays  for  shorl  oirouit    proteotion,  and  selective 
otial  current  relays  for  ground  protection,  on  66,000  vol1  ringol  Du 
Light                 '  iption  and  resul             >ts. 


ELEC]  1:1''     I  Mis 

KDIZATIOM 

\  ,  rsncli  eini-r  einheitlichen     I >a r  -i ■  1 1 . i m.'   der    Formeln,        I  ,,iiui.|-,ii|ii.|,   und 
I  linheiten  der  Elekti  I     I     Mart  ' 

it,  no    22,  May  31,  1923,  pp    520-522      to  attempt  to 
magnetic  phenomena  with  use  ol  only    five    basic  unit-:    deri  ar* 

s:,i,i  to  be  limplei  to  comprehend  and  clearer  than  the  unnecessary 
d 

ELECT  EUCAL  M  V'HIM.ltV 

ni'A       Development  of  Theory  of  Commutation  (En  ny  vag  for  Icon 
irif  tveckling),  L,  Dreyfus.     Tekniak  Tidskrift,  vol    68,  do,  5,  Feb. 

1923,  pp    18-I8,3figa    li  theory  based  on  mathematical  commuta- 

tion equations  and  their  solution;  compates  old  and  new  theories. 

1.1. 1. <   I  ROLYTE8 
Ionization.     The  Ghosh  Theory  Regarding  Stroi  tea  GDe  theorie  van  Ghosh 

over  sterke  elektrolyten),    Ada  Prins.     Chemisch  Weekblad,  vol.  20.  re 
May  5,  1923,  pp.  237-242.  2  figs.     Arrhenius  theory  of  electrolytic  dissociation; 
Ghosh  theory  and  postulat  '.<  ctrulytes  are  completely  ionized, 

structure  of  crystals  in  connection  with  tins. 

EMPLOYEES,  TRAINING  OF 

Highway  Builders.  Training  Highway  Builders,  R  de  L.  French.  Can.  Eng..  vol.44, 
no.  25,  June  19,  1923,  pp  611-612.  Conditions  demand  trained  engineers: 
classes  of  men  available  for  training;  analysis  of  fundamental  and  special  studies. 
Paper  read  at  Can.  Good  Roads  Assn.  annual  convention. 

Telephone  Plant.  A  School  for  the  Plant  Employes,  Robert  M.  Bruce.  Telephony, 
vol.  84,  no.  21,  May  26.  1923,  pp.  17-19  Educational  plan  for  training  plant 
employees  adopted  by  Rochester  Telephone  Corp.,  which  gives  men  an  under- 
standing of  fundamentals.  Paper  presented  at  Rochester  Convention  of  Up- 
State  Assn. 

ENAMELING 

Electric  Furnaces  for.  Vitreous  Enameling  with  Electric  Heat,  A  E  O.  Munsell. 
Am.  Ceramic  Soc. — .11.,  vol.  6,  no.  7,  July  1923,  pp.  794-798,  5  figs.  Describes 
suitability  of  metallic  resistor  furnace  for  application  of  vitreous  enamels; 
comparisons  with  fuel-fired  furnaces. 

ENGINEERING 
Relation  Between  Science  and.  Science  and  Engineering,  J.  H.  Hunt.  Soc. 
Automotive  Engrs. — JL,  vol.  13,  no.  1,  July  1923,  pp.  51-54  and  62  Definition 
of  each;  compares  conditions  under  which  a  scientist  works  with  those  that  affect 
work  of  engineering;  t  une  limitations  for  completed  work,  and  relation  of  theory 
and  practice;  examples  showing  how  engineer  and  scientist  have  vied  with  each 
otherin  making  progress;  predictions  are  made  that  other  new  materials  will  be 
discovered  and  thai  scientist  will  communicate  scientific  method  of  working  to 
engineer   of   future. 

EVAPORATORS 

Vapor-Recompression.  Calculation  of  Vapor  Recompression  Evaporators.  I..  A. 
Pridgeon.  Chen.  &  Met.  Eng..  vol.  28.  no.  25,  June  25.  1923.  pp.  1109-1111, 
3  figs.  It  is  possible  to  calculate  with  moderate  degree  of  accuracy  heat  economy 
and  capacity  of  vapor-recompression  evaporators.  Paper  presented  before 
Am.  Inst.  Chem.  Engrs. 

EXCAVATING  MACHINERY 
Lubrication.     Lubrication  of  Excavating  Machinery      Lubrication,  vol.  9,  no.  C, 
June  1923,  pp.  61-69,  10  figs.     Classification  of  excavating  machinery;  general 
lubrication;  internal-combustion  engines;  gears,  chains,  and  wire  rope. 

EXPLOSIVES 
Storage.     Storage  of  Explosives,  A.  C.  Callen.     Coal  Mine  Management,  vol.  2,  no. 
5,  May  1923,  pp.  54-60,  1  fig.      Notes  on  size,  location  and  construction  of  maga- 
zines; lightning  protection;  portable  magazines;  special  precautions. 


FANS 
Standardisation.     American  Fan  Standardization  Code.     Domestic  Eng.   (Lond.l 
vol.  43,  no.  6,  June  1923,  pp.  122-127,  5  figs.    Code  on  testing  and  rating  of  fans, 
blowers,  and  centrifugal  air  compressors,  formulated  by  committee  of  Am.  Soc. 
Heat.  &  Vent.  Engrs   and  Nat.  Assn.  Fan  Mfrs. 

FIRE  PROTECTION 
Fuel-Oil-Tank  Fires.    A'NYw  Method  for  Extinguishing  Oil  Fires.  Charles  W.  Geiger 
Power  Plant  Eng  ,  vol.  27,  no.  13  July  1 .  1923,  pp.  692-693,  2  figs.      Solid  sheet  of 
water  directly  above  surface  of  burning  oil  prevents  ingress  of  oxygen:  new  type 
of  firc-extinguishing'apparatus  for  fuel-oil-tank  fires. 

FIREBRICK 

Sprinklers.  Fire  Protection  for  Buildings  of  Small  and  Medium  Size,  Charles  L 
Hubbard,  Bldg  Age,  vol.  45,  no.  6,  June  1923.  pp  66-62,  6  figs  Sprinkler 
Systems,  piping  arrangement  for  sprinklers,  water  supply,  other  inside  protec- 
tion. 

M  vtekials,  Pennsylvania.  The  Fire  Brick  Materials  of  Pennsylvania.  George  H 
Ashley  Am.  Ceramie'Soc— JL,  vol.  6,  no.  7,  July  1923.  pp.  S37-S49.  Pennsyl- 
vania produces  over  40  per  cent  of  all  clay  firebrick  and  over  70  per  cent  of  all 
silica  firebrick  made  injUnited  States;  kinds  of  materials  used. 

FLOOD  CONTROL 
r.  Flood  Protection  Adopted  by  Pueblo  Disctrict,  C.  \  Bock.  Eng. 
Wws-liee  ,  vol  91.  no  2,  July  12,  1923.  pp.  4S-51.  3  figs  Flan  adopted  will 
provide  for  flood  more  than  twice  as  great  as  that  of  1921 ;  channel  through  city 
to  be  relocated  and  retarding  basin  to  be  built  upstream;  cost  less  than  damage 
of  last  flood. 

FLOW  OF  FLUIDS 

MEASURING  Apparatus.  Demonstration  of  Steady  Plow  of  Fluid.  Shuichi  Hayashi. 
Kyoto  Imperial  I  mv  .  Memoirs  of  College  of  Science,  col  6,  DO.  3,  Mar.  1923, 
pp  171-172, 6  figs.  Apparatus  by  meansof  which  stream  lines  of  running  liquid 
as  well  as  gaseous  substance  in  stale  of  three-dimensional  motion  were  made 
made  clearly  visible.  . 

Theory.  Conduction  of  Fluids  d.a  conduct  ihilitc  des  FluideS  et  lea  similitudes  cnergi- 
quei-,  P  Drosne.  Chaleur  et  Industrie,  vol,  4,  no  37.  May  1923,  pp.  408-412, 
6  figs  Plow  of  Quids  at  great  difference  of  pressure  and  velocity  producing  main- 
ly mechanical  effects,  and  flow  of  fluids  at  small  or  very  small  differences  of  pres- 
iii, I  velocity  producing  mainly  thermic  effects. 

FLOW   OF  WATER 
PIPES       Plow  test  for  Clay  and  Metal  Culvert  Pipe.      Highway  Engr.  &  Contractor, 
\  ol  9,  no   1.  July  1923.  pn  45-48,  8  figs.     Details  of  tests  made  by  I  .  S.  Bureau 
Public  [loads  at  hydraulic  laboratory  of  State  Univ.  of  Iowa,  on  vitrified  clay 

pipe  and  corrugated  metal  pipe,  and  results  obtained. 
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FLUE-GAS    ANALYSIS 
Effect  of  Sulphur  Content  of  Coal.     How  Sulphur  in  Flue-Gas  Conposition  and 

Computations,  C.  Harold  Berry.     Power  vol.  58,  no.  3,  July  17,  1923,  pp.  95-96. 

1  fig.  Simple  statement  of  general  nature  of  problem,  and  conclusions  reached 

by   author. 

The  Effect  of  Sulphur  in  Fuel  on  Flue-gas  Composition  and  Computations, 

C.   Harold  Berry.     Power,  vol.  58,  no.   3,  July   17,   1923,  pp.   113-115,   1   fig. 

Study  of  effect  of  sulphur  content  of  coal  upon  flue-gas  analysis  and  possible 

error  this  may  cause  in  computing  weight  of  dry  flue  gas  per  pound  of  fuel. 
Excess-Air  Determination.     Excess-Air  in  Gas  Fired  Apparatus,  J.  M.  Davies  and 

T.  T.  Gill.     Gas  Age-Rec,  vol.  51,  no.  23,  June  9,  1923,  pp.  727-728,  2  figs. 

Method  of  determining  exeess-air  in  any  gas-fired  apparatus  from  C02  content 

of  flue  gases;  separate  curve  can  be  plotted  for  any  grade  of  gas. 

FOUNDATIONS 

Underpinning  a  Monument.  Underpinning  the  Washington  Mounment.  Sci.  Am., 
vol.  129,  no.  1,  July  1923,  pp.  32  and  72,  5  figs.  Enlarging  foundations  to  carry 
550-ft.    shaft. 

FOUNDRIES 

Brass  Crucibles.  Important  Points  on  Brass  Foundry  Crucibles.  Can.  Foundry- 
man,  vol.  15.  no.  6,  June  1923,  p.  16.     Standard  sizes  of  brass  crucibles. 

Iron  and  Sand  Recovery.  Recovery  of  Iron  and  Sand  in  American  Foundries 
(Zuriickgewinnung  dcs  Eisens  und  des  Sandes  aus  dem  Giessereiabriaum  in  Ame- 
rika),  Grauc.  Giesserei-Zeitung,  vol.  20,  no.  13,  June  1, 1923,  pp.  239-242,  3  figs. 
Recovery  of  iron  and  coke  from  cupola-furnace  residues;  recovery  of  molding 
and  core  sand;  processes  in  use  in  America. 

Steel.  New  Steel  Foundry  at  Fairfield  Car  Works.  Iron  Age,  vol.  112,  no.  3,  July 
19,  1923,  pp.  137-140,  7  figs.  Describes  basic  open-hearth  plant  of  Tennessee 
Coal,  Iron  &  Railroad  Co.,  at  its  Fairfield  Car  Works,  Birmingham,  Ala., 
designed  for  manufacturing  miscellaneous  car  castings  on  a  large  production 
basis;  special  features  are  modern  facilities  for  handling  materials,  sanitation 
and  comfort  of  employees. 

FUELS 

Economical  Use.  Fire  and  Heat;  Laws  of  Heat  Transmission  (Le  Feu,  La  Chaleur; 
Les  lois  de  la  transmission  de  la  chaleur),  Charles  Roszak.  Soci6t£  Industrielle 
de Test — BuL.no.  168,  Jan.-Mar.  1923,  pp.  21-50.  Utilization  of  fuels  and  trans- 
mission of  heat  obtained  from  them;  factors  in  calorific  energy  heat  transmission, 
including  conductivity,  convection  and  radiation;  efficient  combustion  of  fuel. 

Great  Britain.  Notes  on  the  Work  of  the  British  Fuel  Research  Board,  C.  H.  Lander. 
Fuel  in  Sci.  &  Practice,  vol.  2,  no.  6,  July  1923,  pp.  191-194.  Concise  account 
of  work  and  aims  of  Fuel  Research  Board  of  Great  Britain.  Problems  of  fuel 
economy. 

Recovery  from  Ashes  Recovery  of  Fuel  from  Ashes,  H.  A.  Prager.  Chem.  Age 
(Lond.l  vol.  8,  no.  209,  June  16,  1923.  pp.  638-640.  4  figs.  Saving  which  can  be 
effected  by  adoption  of  processes  designed  to  reclaim  combustible  matter  from 
ash  dumps;  describes  Ullrich  magnetic  plant  which  has  been  adopted  quite  exten- 
sively in  Europe. 

Sources.  World  Sources  of  Mineral  Fuels,  E.  G.  Sicvers.  Gas  Age-Rec,  vol.  51, 
nos.  24  and  25,  June  16  and  23,  192.3,  pp.  757-761  and  793-796,  5  figs.  Study 
of  economic  importance  of  fuel  resources  and  their  bearing  upon  life  of  the  nation; 
areas  in  which  coal,  oil  and  gas  are  found  in  United  States;  petroleum  statistics 
and  possibilities  as  a  fuel;  natural  gas  as  fuel. 

■See  also  Coal;  Coke;  Oil  Fuel;  Peat;  Pulverized  Coal. 

FURNACES 

Boiler.     See   Timlcr  Furnaces. 

Linings.  Refractory  a  Factor  in  Furnace  Life,  J.  S.  Pieters.  Forging  &  Heat 
Treading,  vol.  9,  no.  6,  June  1923,  pp.  260-262,  1  fig.  Conditions  furnace  must 
meet;  typical  furnace  difficulties;  how  to  solve  furnace  problem.  Failure  of  fur- 
nace linings  usually  originate  at  joints  between  bricks;  use  of  monolithic  linings 
greatly  increases  life  of  furnace. 

Rotary,  Heat  Balance  of  Heat  Balance  of  a  Rotary  Furnace  (Bilan  thcrmique 
d'un  four  rotatif),  Ch.  Bertin.  Revue  des  Materiaux  de  Construction  et  de  Tra- 
vaux  Publics,  nos.  164  and  165,  May  and  June  1923,  pp.  17-100  and  121-123,  8 
figs.  Heat  of  combustion;  calories  for  evaporation  of  water;  calories  for  decom- 
position of  carbonate  and  for  reactions;  losses  through  chimney,  by  radiation  and 
by  cooling. 

I TRNACES,  ENAMELING 

Largest  in  World.  The  Largest  Enameling  Furnace  in  the  World.  Blast  Furnace 
■V-  Steel  Plant,  vol  11,  no.  6,  June  1923,  p.  313.  Furnace  constructed  in  Berlin, 
Germany  has  heating  chamber  of  23  by  16.4  by  16.4  ft.;  heat  distribution  uniform 
throught,  obtained  by  triple  gas  heating  with  both  gas  and  air  under  pressure 
control;  brown  coal  in  form  of  briquest  or  as  raw  coal  can  be  used.  Translated 
from  Zeit.  des  Vereines  deutscher  Ingenieure. 

Oil-Firei).  Improved  Type  Enameling  Furnace,  Henry  L.  Read.  Fuels  &  Furnaces, 
vol,  no.  2,  June  1923,  pp.  91-93.  3  figs  Describes  oil-fired  muffle  furnace  for 
burning  enamel  on  steel  anil  cast  iron  recently  developed:  single  burner  is  distinc- 
tive feature;  remarkably  uniform  temperature  with  low  oil  consumption  is  secured. 

FURNACES,  HEATING 

Oil-Burning.  An  Installation  for  Heavy  Fuel  Oil,  W.  C.  Buell  Iron  Age,  vol.  112, 
no.  3,  July  19,  1923,  pp  129-132,  5  figs.  Details  of  design  and  operation  of  heat- 
ing furnace  equipment  of  Hubbard  A  Co.,  Pittsburgh,  Pa.,  designed  to  avoid 
high  cost  of  light  fuel  oils  and  limitation  in  supply. 


GAG! 

Imfact  Strain.     An  Improved  Impact  strain  Gage,  Earl  B.  Smith.     Highway  Engr 

&  Contractor,  vol.  8,  no.  6.  June   1  * t Lf : ', .  pp,    15-47,   7  lit*        llso  flood   Roads, 

vol.  64,  no.  23,  June  6.   19.';!.  pp.  217-218,  .'(  fige       Designed  by  U.  S.  Bur.  of 

Public  Roads  to  secure  an  instrument  which  would  respond  to  and  accurately 

are  deformations  resulting  from  suddenly  applied  forces  and  impact. 

G  \ 

DTK    Heat.     The  Variation  of  the  Specific   Beat  of  Air  with»Temperature  J.   R. 
Partington  and  W.  (',    Shilling.      Faraday  Soc      Trans  .  vol     18,  part  3.    I 
1023,   pp    386-390  and    (discussion)   390-393,  2  figs      Experiments  in  which 
attempt  has  been  made  to  obtain  reasonably  accurate  data  for  variation  of  speci- 
:N  of  gases  with  temperature. 

<;  IRBAGE  DISPOSAL 
Sbpakati    l;iii-i    wo      ri, e  Fallacy  oi  Separate   Garbage  and  Refuse  Collection, 
irge  \  Johnson    Am  City, vol  28, no  8,  June  1923,  p]  (Abstract.) 

Report  on  collection  and  d  on,  Mass. 

GASMAN!  1  \<   I  i  in 
Tbeohv  n<  m  Principles,   Vpplication  oi       Vhe  Variabli    in  Ga    Manufacture    If 
Indren      Gas  Age-Rec  ,  vol   51.  no.  26,  June  p    799.     Practical 

J  |j  principles  in  coal  and  watei  go    manufacture;  controlling  watsr 

gas  operations  by  rate  of  oil  input;  unifoi  estn   iill 


GASOLINE 

Natural-Gas.  Gasoline  from  Natural  Gas — 1921,  E.  G.  Sievers.  Gas  Age-Rec, 
vol.  51,  no.  26,  June  30,  1923,  pp.  821-824.  Compression  gasoline-recovery 
method;  charcoal  process  for  gasoline  recovery;  combination  compression  and 
absorption  methods;  blending  of  gasolines;  economics  of  natural-gas  gasoline 
industry. 

GEARS 

Bevel.  Computing  Pitch  of  Bevel  Gears,  George  F.  Nordenholt.  Machy.  (N.Y.) 
vol.  29,  no.  11,  July  1923,  pp.  886-888,  1  fig.  Calculation  of  pitch  by  applying 
Tredgold's  approximation  and  then  computing  pitch  of  "formative  spur  gear". 
Spiral  Bevel  Gears.  Engineering,  vol.  135,  nos.  3521  and  3522,  June  22  and 
29,  1923,  pp  649-652  and  677-678,  8  figs.  Principles;  spiral  angle;  hand  of 
spiral:  driving  load;  tooth  proportions;  methods  of  cutting,  finishing  cutter 
settings;  formulas  for  spitral  bevel  gears. 

Change  Gears  for  Fixed  Centres.  Designing  Change  Gears  for  Fixed  Centres. 
Machy.  (Lond.),  vol  22,  no.  560,  June  21,  1923.  pp.  362-366.  Designing  gear 
sets  for  pick-off  type  of  change  gears,  which  consist  of  gears  that  are  inter- 
changeable on  pins  or  shafts  having  a  fixed  center  distance,  used  in  designing 
production  tools. 

GIRDERS 

Reinforced-Concrete.  Huge  Concrete  Girders  and  Trusses  in  Xew  Theater,  Roy 
C.  Mitchell.  Eng.  News-Rec,  vol.  91,  no.  1,  July  5,  1923,  pp.  4-9,  12  figs. 
Grauman's  theater  and  office  building  in  Los  Angeles  contains  reinforced-concrete 
roof  trusses  126-ft.  span,  large  cantilever  truss  under  balcony  and  girders  up  to 
126-ft.  span. 

Surface.  Surface  Grinding  From  the  Rough  Douglas  T.  Hamilton.  Abrasive 
Industry,  vol.  4,  no.  6,  June  1923,  pp.  167-169,  8  figs.  In  designing  a  new  machi- 
ne the  parts  were  proportioned  so  that  they  could  be  located  readily  for  grinding. 

GUNS 

Cannon.  Development  of  Automatic  Cannon  T.  M.  Jervey.  Army  Ordnance,  vol. 
3,  no.  18,  May-June,  pp.  350-353,  3  figs.  Reasons  for  delay  in  development, 
increasing  need  for  automatic  cannon,  suggestions  for  design 

Small  Arms.  A  Review  of  Small  Arms  Development,  Lee  O.  Wright.  Army  Ord- 
nance, Vol.  3,  no.  18,  May-June,  1923,  pp.  309-317,  7  figs.  Includes  shoulder 
rifles,  machine  guns,  their  ammunition  and  accessories.  Defects  developed 
during  war  pointed  out,  together  with  steps  taken  to  correct  them. 

GYPSUM 
Products.     The  Gypsum   Industry,  A.   Brittain  and  C.   Elliott.     Ceramic  Soc. — 
Trans.,  vol.  22,  part  1,  1923,  pp.  44-66  and  (discussion)  66-69,  3  figs.     Conside- 
ration of  general  methods  employed  for  conversion   of   mineral  into  its  manu- 
factured products,  and  application  and  testing  of  these  products. 
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HANDLING-MATF.RI  W.S 
Furnaces.     Handling  Materials  in  Furnaces,  Frank  W.  Brooke.     Iron  Trade  Rev  , 
vol.  73  ,no.  2.  July  12,  1923,  pp.  111-112,  6  figs.     Relation  of  materials-handling 
methods  to  design  and  operation  of  furnace.     Abstract  of  paper  before  Auk 
Electrochem.   Soc. 

See  also  Coal  Handling, 

HARBOR   IMPROVEMENT 

Valparaiso.  Harbor  Construction  at  Valparaiso  (Havcnlivgning  i  Valparaiso), 
B.  Sohlbcrg.  Teknisk  Ukcblad,  vol.  70,  no.  12,  Mar.  23,  1923,  pp.  111-114. 
12  figs.  Difficulties  connected  with  quay  construction  due  to  exposure  to  nor- 
thern storms;  details  of  work  under  construction  to  accommodate  increase  in 
maritime    traffic. 

HARDNESS 

Testing  Some  Recent  Developments  in  Hardness  Testing,  Edward  G.  Herbert. 
Engr.,  vol.  135.  no.  3522,  June  29.  1923.  pp.  686-687,  2  tigs.  Analysis  of  qualities 
generally  comprised  under  the  term  hardness;  nomenclature. 

Testing  Material  Hardness  on  a  Commercial  Basis,  1'.  F.  Lake.  Can. 
Machy.,  vol.  29,  no.  23,  June  7,  1923,  pp  32-34.  1  fig  Adaptation  and  advan- 
tages of  different  methods;  some  of  difficulties  encountered;  how  some  readings 
mislead. 

HEAT 

Mechanical  Eqi  n  vi.ent  of.  The  Mechanical  Equivalent  of  Heat,  T.  H.  Laby. 
Commonwealth  Engr..,  vol.  10,  no.  8.  Mar  l .  1923,  pp.  1279-284,  3  tigs.  Requi- 
rements of  a  mechanical-equivalent-of-heat  experiment  and  principle  thereof; 
details   regarding    design    of    apparatus. 

Radiation  The  Influence  of  Air  Currents  on  Heal  Radiating  Surfaces,  H.  C.  B, 
Berkhout.  Domestic  Eng.,  (Lond  I,  vol.  13,  no.  6,  June  1923,  pp.  113-114 
Describes  experiments  on  heat  emitted  from  a  hot  surface  to  air  currents  that 
pass  over  it.  conducted  by  I'rof.  W.  N'us.selt  and  \\  Jurgena  of  Mechanical 
Laboratory   of  Technical   Academy   of   Carlsruchc. 

HEATING,   STEAM 

Bin. discs      Heating  of   Medium-Sized  Buildings.  Charles  I     Hubbard.     Domi 

Eng..  vol.  103.no.  10,  Juno  9.  1923,  pp.  487-490,  3  figs  Heating ol  homes,  small 
apartments  and  hotels,  laying  special  stress  on  airlime  vacuum  system  Adi  mi- 
lages  "f   steam    healing 

Industrial  Plants  Heating  of  Industrial  Plants  (Le  chauffage  des  locaux  tndus- 
trielsi.  II    Benner     Chaleur  et Industrie,  vol    I,  no  37,  May  1923,  pp  313-414 

5  tigs       Discusses  a  simple  modification  m  steam  heat  mg  fur  considerably  ini 
ing  efficiency  by  adding  a  second  radiator  below  first  for  utilizing  heal  ol 
in    automatic    cleaner. 

HIGHWAYS 
Economics.    The  Economics  of  Highway  Grades,   I     R    Vgg    Iowa  State  Coll    Vgri 
AMech    \M>  (Bui  65), vol  21, no  39,Feb  28, 1923, 48 pp., 37 fin.     Tent 
economic  theorj  of  highway  grades,  based  on  motor  draw  n  traffic;  length  of  grade, 
i    lo  translation  of  part  icular  road  surface,  and  maximum  trai  ; 

Of  the   \  clllclc 

HOISTS 
i      ii  [i       Recent  Developments  in  Electric  Hoists,  Graham  Bright      Coal  Industry, 
vol.  8,  no    6,  June  1923.  i  3  fige      Describes  latesl  develo] 

in  electric  mine  hoists,  discussing  various  tj  pes  in  use  and  tl.cu  applii  a 
HUMID1  n 
Mi  i  ■     i      Determination  of  Relative   Humiditj    at  Tempt  w  32 

deg,  1  .George  \  Home  let  S  Refrigeration,  vol  B4  i  B,  June  1923,  pp, 
188-487      Experimental    work    with  tei      Present 

\     o     tot    &    Refi  igt  ration 
nho  Air  Condition 

in  hi:  \i  LIC  di;i\  l 
M  v.  mini  T.,ois      Hydraulic  Feed  Drive   Vdapted  to  M 

i   m    \ia.  bj  .  vol   29,  ic   .'i   Jum    i  1,  [92  I,  pp    18  18,  J  fige      it 

flexibility  of  speed  control;  abilitj   to  stand  abusivi   accelerating  and  stalling 

i.  iad    witl  nj    ■  Bet  live  appl  i  ru'cal  equipment. 
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u\  DB  W  in    n  RBIN]  S 
(  u  .  i  i  \  1  ii  in  «  1 1  ii  iii  iiN.,1  1 1 1  -  Eqi  \i  ii  in      Hi  i  in  hi  Hi'-  Equati 

"I  Turbine!  (On   Bernoulli  ekvationer  och  anaatserl  ill  en  Icomplettering  av 
iiirl.uiii.n i.  i.  0    Dahl       l  ■  i. iii-k  Tidekrift,  vol.  58.  no    7,  Feb.  17, 

1023.  pp.  '.  Mi-kunik  2  Sen  Examples  of  oalcu) 

in  Dm  i  ELECTRIC  DEVELOPMEN  I  8 

Ontario      Hydro-electric    Di  0        io,  I      \.   Gaby,     Mecb 

\..l   45,  in.    7.  .lul\   1923,  pp.   HO  115  and  (discussion)  p    116,  6  figs.     Pri 
and  projected  developments  ol  hydroelectric  power,  together  with  particulars 
regarding  largest    ingle  hydro-electria  development  in  world,  tin-  Queen 
<  ibippawa  installation      i    Abridged 

!  Water  Power  Development,  C   T   Maoknesa      Beama, 

vol,  12,  nos  hi  and  62,  Maj  and  June  1023,  pp  274-283  and  356-364,  12  figs 
Discusses  underlying  engineering  principles,  indicating  difficulties  in  choosing 
i  ol  number  of  possible  solutions  fur  each  leading  factor  in  problem.  Deals 
with  power  production,  plan  ol  development,  water  storage,  auxiliary  water 
supply,  etc  ;  various  kinds  ol  development ,  ci\  il-engineenng  problems ;  rncchani- 
cal  engineering. 

QuSBEc.  Hydro-electric  I'ossihilitir  s  ..|  (Quebec,  Julian  C.  Smith,  Mech.  Eng., 
vol.  45,  no  7,  July  1923,  pp.  407-400  and  429,  I  fig.  Potential  and  actual  hydro- 
electric development  ol  Province  ol  Quebec  and  its  probable  rate  of  growth  in 
future.     (Abridged.)     Discussion    on    p,   416. 

Vermont.  Davis  Bridge  Development  ol  the  New  England  Power  Company,  A.  C. 
Baton  and  E.  B  Collins,  Elec  World,  vol,  81,  no,  24,  June  16,  1923,  pp.  1410- 
1413,  6  tigs.  Consists  ol  storage  r< '.nit voir  having  usable  capacity  of  111,000,000 
acre-ft.  and  plant  with  installed  capacity  of  00,000  lip.,  operating  under  mean 
head  of  350  ft.;  part  of  Deerfield  River  project 

\\  Ii  iinsin.  Big  Falls  Development  of  Flambeau  Kiver,  L.  B.  Breedlove.  Power, 
vol.  58,  no.  3,  July  17,  1923,  pp.  84-87,  8  tins  Three-unit  plant  of  9900  kva. 
capacity  operating  under  net  head  of  52ft.  and  average  flow  of  1600  scc-ft.,  to 
be  tied  in  with  four  other  hydro-electric  developments  of  Lake  Superior  District 
Power  Co.,;  two  3300-kva,  units  now  installed;  dam  and  spillway  construction; 
special  reinforcing  of  scroll  case  by  means  of  steel  bands  secured  to  rim  of  speed 
ring. 

HYDRO-ELECTRIC  PLANTS 

California.  Don  Pedro  Dam,  Power  Plant  and  Transmission  Line,  W.  A.  Scott. 
Eng.  World,  vol.  22,  no.  66,  June  1923,  pp.  361-363,  10  figs.  Details  of  dam 
and  hydro-electric  plant  of  Tuolumne  River,  in  California,  and  33-mi  trans- 
mission line  from  power  plant  to  substation;  dam  is  concrete  arched  structure, 
gravity  type,  built  on  curvature  of  674-ft.  radius. 


Tm  ok  v      Contribution  to  the  Theof]  ol  Internal-CombuBtii 

i  ii  ii  i  a  la  theorie  da  mob  uri  a  combustion  interne  .  Marcus  Brutxku 

mi.-  des  Sciences     ComptosRend  k,  1923,pp 

1621-162  ''  mica!  reai  I  in  time 

a\  ailable  [about  0  05  sec    .  and  n 

combustion  under  variation  ol  pressure  and  ol  coi 

lawi 

,nv,    also     Airplaru     Engitu  //■  al    / 

/     ,     •      Si  m    1 1  ■  el  Engint*. 

IRON 

(  'a  ion  in  <  iin  i  in  i      Notes  ii"  Carbon  in  I  oundrj   Iron*  and  Castings;  Utility  of  its 
Cont  ml  and  Practical  Difficulties, M    Siegli   Foundry  Trade  .11  .  mjI  -'7.  bo 
June  li.  1!'2.'(,  pp    184-488,  12  fig-   Silicon  and  carbon  oontonl  in  pig  iron*  and 
tlnir  effects;  chemical  classification  of  pig-irons;  sulphur  content;  melting;  ■ 

Corrosion      Corrosion  ol  Iron  in  Concrete      '  I  [instructional  Eng 

18,  no.  6,  June  1023,  pp.  303-804.     Recommendations  bj  Bruno  7-trhn\kn,  of  the 
Zurich  Inst,  for  Testing  Matls  to  prevent  corrosion. 

EBON     CASTINGS 

Reveiikkh  <  h n. i. i.  ii  Reversed  Chilled  Castings  and  Similar  Phenomena  \  >■  r  nmsja> 
kehrtc  Hartguss  und  annliche  Erscheinungen     l.   Dubi     Bcbweiserische  B 

Rung,  vol   81,  nos.  19  and  20    May  12  and  10,  1023,  pp.  227-220  a' 

19  figs.     Author  reviews  briefly  works  of  other  investigators  and  gives  results 

of  his  own  investigation  on  causes  and  origin  of  reversed  chilled  castings. 

IRON    FOUNDING 

Camber  Problems.  Solving  Camber  Problems,  F.  C.  Edwards  Metal  Ind  Load), 
vol.  22,  no  24,  June  15,  1923,  pp  623-624,  3  figs  .Problems  frequently  encounter- 
ed in  foundry;  effect  ol  altera!  ion  of  pattern. 

Chai'Let  Avoidance      Avoiding  Chaplets,  James  Edgar.     Metal  Ind.  (Lond.i,  vol. 
22,  no    25,  June  22,  1023,  pp    637-638,  4  figs.     Disadvantages  of  chaplets;  use 
at  bottom  of  mold;  modifications  of  design;  use  of  balance  print 
IRON  METALLt  RG1 

Electric  Smelting.  Electric  Melting  of  Iron  (Elektrisk  jernsmeltning).  II  Bie 
Lorentzen.  Teknisk  Dkeblad,  vol.  70  no.  8.  Feb.  23.  1923,  pp  72-7".  6  figs. 
Describes  electrodes,  furnace  construction  and  operation,  etc 

IRON.  PIG 
Electric,  Production  of.  Production  of  Pig  Iron  in  the  Electric  Furnace  (La  fabri- 
cation de  la  fonte  au  four  edectrique),  Clausel  de  Coussergues.  Soci^te  des  Inge- 
nieurs  Civils  de  France—- Proees-Verbal,  no.  10,  May  11.  1923.  pp.  353-354. 
Discusses  development  since  Hcroult's  furnace  at  Sault  Sainte  Marie;  electric 
blast  furnace  and  its  comparison  with  ordinary'  blast  furnaces. 


ICE  MANUFACTURE 

Raw-Water  System.  Possibilities  of  Making  Clear  Raw  Water  Ice  without  Air 
Agitation  ,Van  Rensselaer  H.  Greene.  Ice  &  Refrigeration,  vol.  64,  no.  6,  June 
1923,  pp.  494^195.  Discusses  various  raw-water  systems  and  new  system  which 
does  not  make  use  of  air  agitation.  Presented  before  Am.  Assn.  Ice  &  Refrige- 
ration. 

ICE     PLANTS 

Design.  Design  of  an  Ice  Making  Plant  II.  J.  Macintire.  Southern  Engr .,  vol.  39, 
no.  3,  May  1923,  pp.  42-45,  6  figs.  Figuring  heat  removed  per  pound  of  ice; 
cooling  agitating  air,  size  of  tank  and  amount  of  piping. 

Operation,  Efficient.  Inefficiencv  in  Operation  of  Ice  Plant  and  the  Ultimate 
Cost  to  the  Owner  .Halbcrt  P.  Hall.  Ice  &  Cold  Storage,  vol.  26,  no.  203.  June 
1923,  pp.  149-150.  Points  out  conditions  that  can  increase  cost  of  operation  in 
manufacture  of  ice;  deals  with  plants  now  in  operation.  Paper  read  before 
Eastern   Ice   Mfrs.'   Assn. 

INDEXING 

Magazine  Articles.  How  to  Keep  Magazine  Articles  and  Find  Them,  Harrison  W. 
Grayer.  Management  <v  Administration,  vol.  6,  no.  1,  July  1923,  pp.  79-83, 
4  figs.  Describes  indexing  system  of  this  journal  and  of  Engineering  Societies 
Library;  how  index  is  used  and  directions  for  making  it. 

INDUSTRIAL  MANAGEMENT 
Production  Methods.     Mass-Production  Methods.     Times  Trade   &  Eng.  Supp., 

vol.  12,  no.  256,  June  2,  1923,  p.  277.     Disadvantages  of  system  for  England; 

expenses  involved,  fixed  design,  field  of  application,  etc. 
Purchasing.     A  Gage  of  Purchasing  Efficiency.     Chem.   &  Met.  Eng.,  col.  28.  no. 

24,  June  18,  1923,  pp.  1064-1065.     Accounting  method  that  enables  executives 

to  judge  purchasing  agent  and  his  judgment  of  markets. 

INSULATION,  ELECTRIC 

Dielectric  Strength  Ratio.  Dielectric  Strength  Ratio  Between  Alternating  and 
Direct  Voltages.  J.  L.  It.  Nayden  and  VV.  H.  Eddy.  Am.  Inst.  Elec.  Engrs. — 
Jl.,  vol.  42,  no.  7.  July  1923,  pp.  706-712.  1  fig.  Investigations  made  with  direct 
and  with  alternating  voltages,  on  liquid  and  solid  insulations  of  homogeneous 
and  non-homogeneous  structure,  over  range  of  temperature,  thickness  and  rate 
of  voltage  application;  dielectric  strength  ratios  were  determined  and  are  given 
and  discussed. 

INSULATORS,   ELECTRIC 

Field  Testing.  Progress  in  Field  Testing  of  Insulators,  Frank,  C.  Doblc.  Elec. 
World,  vol.  81,  no  24,  June  16,  1023,  pp.  1397-1401.  10  figs.  Importance 
of  periodical  investigations;  problem  ol  detecting  conditions  which  may  lead  to 
failure;  results  from  practice;  flexibility  of  method  pursued. 

l'liio  i.i.AiN  The  Production  of  Porcelain  for  Electrical  Insulation.  Frank  II.  Riddle. 
Am.  Inst.  Elec.  Engrs.— Jl.,  vol.  12,  no,  7,  July  1023,  pp.  743-747,  6  figs.  Manu- 
facturing methods  and  application  of  theorectical  points.  Raw-material  storage; 
preparation  of  body;  pugging. 

Standardized  Tests  Standardized  Insulator  Tests.  Am.  Inst.  Elec.  Engrs. — Jl.. 
vol.  42,  no  7,  July  1923,  pp.  739-743.  Report  of  Insulator  Sub-committee  of 
A  I  E  E     Standards    Committee. 

I  NSULATING  MATERIALS  HEAT 
Properties.     Insulating   Materials   (Les   materiaui      isolants),   Jules  Dautrebande 
Chaleur  i  I   Industrie,  vol.  4,  no.  37.  May  1023,  pp.  410420.     Deals  with  felt, 
pap  I  en  In    and  Other  insulating  materials,  their  properties,  coefficient 

of  conduct  ivity,  ati 

INTERNAL-COMBUSTION  ENGINES 
\n  i  i  cy  of  Dust  Separation  in  Air  Cleaners  for  Internal  Com- 

II  Hoffman,  Agricultural  Eng.,  vol,  4,  no.  6,  June 
1923,  pp.  89^95, 1 1  figs.  Complete  report  of  Calif  ornia  air-cleaner  tests  includ- 
ing di  -ting. 

1  CONOin       Inter]  on  and  I  coin. my,    I  .. ...    I>    Madsen.     Inst.  Mar 

Iran-,     vol.    35,    lu  i         1    16   and    (discussion)    16-34.      Fuel 

probli  a  i  in-       i    mj  K  ing  in  use  ol  heai  j  - 

oil  eng 


LABOR 
Wages.and  Houh8.     Wages  Hours  and  Employment    in   American   Manufacturing 
Industries.     Nat.  Indus.  Conference  Board — Research  Report,  no.  59,  158  pp. 
8  tables,  9  charts.     Survey  covering  period  of  July  1914  to  January  1923.  with 
supplemental  data  up  to  April  1923. 

LABORATORIES 

NATIONAL  Physical.  The  National  Physical  Laboratory.  Iron  &  Coal  Trades 
Rev.,  vol.  106,  no.  2886,  June  22,  1923,  p.  943.  Summary  of  work  accomplished 
during    1922    by    laboratory. 

Research.  Research  Plant  of  the  National  Bureau  for  Scientific  and  Industrial 
Research  and  Inventions  1 1,  installation  de  rc<  lurches  et  d'experiences  electri- 
quesde  l'Office  national  des  Recberchea  scientifiques  et  industrielles et  des  inven- 
tions.) J.-L.  Breton.  Revue  Generate  de  I'Electricite,  vol  13.  no  22.  June. 
2,  1923,  pp.  909-923,  24  figs.  Description  of  equipment  including  switchboard 
arrangement,  transformers,  generators,  motors,  converters,  equipment  of  elec- 
tro chemical  and  other  laboratories 

Testing.  The  Arts  et  Metiers  Testing  Laboratory  and  Its  Work  During  1919  to  1922 
(Le  Laboratoire  d'Essaia  du  Conservatoire  des  Arts  et  Metiers,  sea  travaux 
durant  les  exercices  1919  a  1922).  Revue  Generate  de  I'Electricite,  vol.  13.  no. 
24.  June  16,  1923,  pp.  1016-1019.  Financial  and  technical  details  of  its  activi- 
ties, including  physical  tots,  metals,  building  materials,  machinery  and  chemical 
tests. 

LATHES 

Tool-Room.  New  Tool-Room  Lathe  Iron  Age,  vol.  111.  no  26.  Jul  ■  --  -  I  p. 
1835,  2  figs.  Design  of  geared  head  a  feature:  new  universal  relieving  attach- 
ment on  15-in.  heavy-duty  lathe,  placed  on  market  by  R.  K.  LeBlond  Machine 
Tool  Co.,  Cincinnati. 

LEATHER 

Artificial,  Manufacture  of.     The  Process  ol   Manufacturing  Artificial  Leather, 

A.  H.  Berwald.     Aut otive  Mfr  ,  vol.  65,  no.  3,  June  1923.  pp   22-24.  B  figs. 

Raw  materials  used  and  how  they  are  handled  and  treated;  special  machinery- 
Reprinted  from  Du  Pont  Mag 

LEVELING 
BAROMETRIC,      Barometric    Levelling.    P,     1.      Palmer.      Dominion    Land    Surveyors; 
Assn.,  Jl.,  vol.  1,  no.  3,  Jan.  1023,  pp.  5-8,  3  tigs.      Instrument  used  is  ordinary 
aneroid  with  a2  '4  in. dial  and  a  range  ol  6000 to  80000  ft  .usually  graduated  to 
20ft.     Description  of  field  methods;  reduction  ol  readings;  hunt-  of  accuracy. 

LIGHT 

Velocity  of.     On  the  Principle  of  the  Light-Velocity,  ToshisO  Matsumota      Kj 

Imperial  Univ.,  College  of  Sei      Memoirs,  vol  6,  no  5.  Mar   1023,  pp    1>7-190. 

Evolves  equations  based  upon  Einstein  theory 

LIGHTING 
Automatic  Apparatus,  Manufacture  of.  The  Manufacture  of  Automatic  Lighting 
Apparatus  Maohy,  iLond),  vol.  22.  no.  560,  June  21,  1023,  pp  371-376.  14 
tics.  Operations  in  plant  of  l|or*tmann  Gear  Co._,  Ltd.,  Bath.  England,  in 
manufacturing  controlling  apparatus  for  automatic  lighting  and  extinguishing. 
BUch  as  tor  street   fas  lamps. 

LIGHTING 

Co-operation  of   Vio  mi  i  ,  i    wo  Electric  u.  Em. in f.ei  'rical 

Engineer,  M    II    Samuels      Elec    World,  vol   82,  pp    I,  Julj   7.  1023,  pp.  6-8, 
4  figs      Importance  ol  their  co-operation;  responsibility  for  faults  in  illumination 
falls  on  engineer;  his  occasional  shortcomings;  things  that  must  be  considered  in 
making    plans. 
High  ILLUMINATION  INTENSITY.      Source  of  Light  Giving  Very  High  Surface  Intensity 
ebereine    Lichtcruelle  von  aehi  hoher  Flftchenhelliglreit),  II    Gerdien  and  A. 
Zeit.  tur   reohnisohe  Physik,  vol    t.  no    I,   1023,  pp    157-162,   13  I 
Results  ..I  experiments  tur  product  g  that  of  pure  carbon 

arc  20  to  50  times  m  surface  intensity 
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Street.  City  Zoning  of  Street  Lighting.  Charles  J.  Stahl.  Elee  World,  vol.  81,  no. 
26,  June  30,  1923,  pp.  1517-1521,  9  figs.  Improvements  in  public  illumination 
should  be  carried  out  under  comprehensive  programs:  coordinated  with  and 
included  in  city  zoning  plans;  usual  criticisms  of  street  lighting  and  remedy. 

Effective  Lighting  Plan  for  a  Small  City,  Earl  A.  Anderson  and  E.  D.  Chap- 
man. Elec.  World,  vol.  82,  no.  2,  July  14, 1923, pp.  73-74,  3  figs.  Fremont, Ohio, 
affords  excellent  example  of  way  in  which  demand  for  improved  illumination 
of  streets  due  to  intencity  automobile  traffic  can  be  met  in  places  of  small  popu- 
lation. 

LIME 

Air  Slaking.  The  Air  Slaking  of  Lime  F.  H.  Rhodes,  W.  H.  Jones  and  W.  R.  Dougan. 
Chem.  &  Met.  Eng.,  vol.,  28,  no.  24,  June  18,  1923,  pp.  1066-1069,  5  figs.  Rate 
as  well  as  kind  of  deterioration  of  siliceous,  magnesium  and  high-calcium  lime 
when  exposed  to  air  is  studied  and  discussed. 

Kilns.  Lime  Kiln  Thermal  Efficiency,  Victor  J.  Azhe.  Cement,  Mill  &  Quarry, 
vol.  22,  no.  12,  June,  1923,  pp.  22-24.  Author  pointed  out  that  it  was  possible 
to  operate  a  kiln  without  excess  smoke  conditions  and  still  lose  from  25  to  50  per 
cent  of  the  fuel  efficiency.     Paper  before  National  Lime  Assn. 

LOCOMOTIVE 

Boosters  for.  The  Tender  Tractor — A  New  Booster  Development.  Ry.  Rev.,  vol. 
72,  no.  24,  June  10,  1923,  pp.  1000-1009,  18  figs.  Locomotive  tender  weights 
utilized  to  broaden  useful  field  for  booster  in  practical  application  on  Delaware 
&   Hudson. 

Development.  The  Outline  of  Steam  Locomotive  History,  Samuel  M.  Vauclain. 
Ry.  Rev.,  vol.  72,  no.  25,  June  23,  1923,  pp.  1065-1070,  21  figs.  History  of  de- 
velopment.    (Abstract.)     Paper  read  before  Am.  Ry.  Assn. 

Electric.     See   Electric   Locomotives. 

Lignite-Burning.  Mountain  Type  Locomotive  Designed  to  Burn  Lignite.  Ry. 
Rev.,  vol.  72,  no.  24  June  16,  1923,  pp.  992-999,  13  figs.  New  C.  B.  &  Q.  R.  R. 
passenger  power  operated  on  longest  locomotive  runs  with  low-grade  fuel. 

Mountain  Type.  Mountain  Type  Locomotive,  Canadian  National  Railways. 
Can.  Ry.  &  Mar.  World,  no.  305,  July  1923,  pp.  311-314,  5  figs.  Bituminous- 
eoal  passenger-train  locomotives,  tractive  power  49,600  lb.    Detailed  description. 

Pilliod-Sleeve-Valve.  Pilliod  Sleeve  Valve  Performance  on  the  Monon  R.  R. 
Ry.  Rev.,  vol.  72,  no.  24,  June  16,  1923,  pp.  988-992,  4  figs.  First  report  of  ser- 
vice on  Mikado-type  locomotive  shows  theoretical  advantages  and  practical 
maintenance    features. 

Tank.  New  German-Built  Locomotives  for  Bulgaria.  Ry.  Gaz.,  vol.  38,  no.  24,  June 
15,  1923,  p.  880,  2  figs.  Powerful  2-cylinder  compound  tank  locomotives  having 
0-12-0  wheel  arrangement  built  by  Hanover  Machine  Co. 

LUBRICATING   OILS 
Dilution.  The  Dilution  of  Lubricating  Oil.  Motor  Transport  (Lond.),  vol.  36,  no.  956, 
June  25,  1923,  pp.  771-772,  1  fig.     How  to  reduce  the  contamination  of  engine 
oil  by  fuel  and  water  which  encourages  failure  and  rapid  wear  of  bearings. 

LUMBER 
Austria  and  Italy.   Lumber  in  Austria  and  Italy,  W.  F.  Upson  and  Leon  Dominian. 
Commerce  Reports  — Supp..  Trade  Infornation  Bui.,  no.  110,  June  25,  1923. 
Includes  related  reports  on  Italian  lumber  trade  by  A.  A.  Osborne. 
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MACHINE  SHOPS 
British.     Derby   Works   of   the    International   Combustion    Engineering   Co.,   Ltd. 
Engineer    vol.    135,    no.    3521,    June    22,  1923,  pp.  652-654,  14  figs,     partly 
on  supp.  plate.     Details  of  new  works  for  construction  of  underfeed  stokers. 

MACHINE   TOOLS 

Efficiency  and  Output.  Machine  Tool  Efficiency  and  Output  (Bidrag  til  Belysn- 
ing  af  Arbejdsr-askinernes  Drifts-Okonomi),  Fr.  ChristofTcrsen.  Teknisk 
Tidsskrift  (Tekniske  Forenings),  vol.  47,  no.  10,  May  9,  1923,  pp.  93-97,  3  figs. 
Time  of  production;  methods  of  arriving  at  cost;  calculations. 

Multiple-Tooling.  Traverse  in  Tooling  Operations.  Mech.  World,  vol.  73,  no. 
1901,  June  8,  1923.  pp.  354-355,  7  figs.  Effects  of  introduction  of  newer  machine 
tools  in  which  multiple  tooling  or  multiple  work-holding  is  important  feature. 

MACHINERY 

Friction  in.  Friction  in  Machines  (Les  frottements  dans  les  machines),  Jean  Levy. 
Technique  Moderne,  vol.  15,  no.  12,  June  15,  1923,  pp.  357-364,  9  figs.  Variation 
of  coefficient  of  friction  with  velocity  and  load;  viscosity  and  liquid  friction; 
lubrication;  friotional  resistance;  loads  on  lubricated  surfaces;  concludes  that 
for  a  given  bearing  load  may  be  increased  directly  as  velocity  of  rotation  and 
viscosity  of  oil.  and  that  for  a  given  oil  permissible  load  is  not  constantly  pro- 
portional to   velocity. 

MAGNETS 

Permanent.  Permanent  Magnets,  and  the  Relation  of  their  Properties  to  the  Consti- 
tution of  Magnet  Steels.  E.  A.  Watson.  Instn.  Elec.  Kngrs  ,  .11  .  vol  61,  no. 
319,  June  1923.  pp.  641-660,  25  figs.  Properties  required  in  permanent  magnet; 
magnets  not  of  uniform  composition,  containing  two  principal  constituents; 
suggestions  for  further  research  work. 

M  \PPI\C 

Relief  Determination.  Topographic  Detail  in  Wooded  Areas,  (;.  H.  Herriot. 
Dominion  Land  Surveyors'  Assn.,  .11  .  vol.  1,  no.  3,  Jan.  1923,  pp.  13-15,  4  figs. 
Instruments  and  methods  used  by  engineers  of  District  no.  1,  of  U.S.  Forest 
Service. 

MEASURI  \(  I  I NSTRUM  ENT8 

Thermotechnical.  Modern  Thermotechnical  Measuring  Instruments  for  Metal- 
lurgical Works  (Neuere  warme-und  betriebstechnische  Messgeriite),  I  luido 
Wunsche.  Stahl  u.  Eisen.  vol  1 3,  no  23,  June  7.  1923,  im>.  75-{-7.">7.  9  figs. 
Apparatus  for  accurate  determination  of  gas  pressures;  development  of  gaging 
scales;  measuring  diaphragms,  automatic  control  and  regulation;  regulation; 
of  mixtures;  etc. 

METALS 

Base.  A  Review  of  the  Base  Metal  Industry  with  Special  Reference  to  the  Resources 
of  the  British  Empire,  Richard  Redmayne.  So.  African  Eng..  vol.  34,  nos. 
5  and  6,  May  31  and  June  30.  1923,  pp.  97-99  and  125-126.  Reviews  position 
of  copper,  lead,  sine,  tin  and  aluminum.     Papei  read  before  8oc  of  Vrta 

CaLORI7i.vg.  The  I  se  of  Calorized  Metal  in  Places  Subject  to  High  Tcm|>cratures, 
Q,  D.  Mantle  Fuels  <v.  Furnace*,  vol.  1,  no.  1,  May  1923,  pp.  26-28,  3  figs. 
Definition,    application,     results 

Testing.  Mechanical  Tests  of  Metals  (La  pratique  dee  e  i  ■  ■  iquet  desm£taux), 
JeanDurand      Genie  Civil,  vol  82,  no  22,  June  2, 1923,  pp.   620-528,  6  figs. 

Discusses  elongation,  resiliency,  aii'l  hard  d  apparatus  used. 

MINERS'  lamps 

Safety.     Electric  Lamps  in  Cap''   Breton  Collieries,  John   Moffatt.     Can     Mm    .11  . 
vol. 44,  no.  26,  June  29.  1923,  pp  491-492.     In  i  -,11-it  e...  oi  i  di  on  electric  safety 
lumps  and  ben,  fits  derived. 
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MINES 

Lining,  Reinforced-Concrete.  New  System  of  Reinforced-Concrete  Lining  for 
Mines,  H.  Brenner.  Iron  &  Coal  Trades  Rev.  vol.  106,  no.  2884.  June  8,  1923, 
p.  857,  3  figs.  New  system  being  used  extensively  in  Upper  and  Lower  Silesia, 
competing  successfully  with  other  systems,  such  as  timbering,  masonry,  brick- 
work, ordinary  concrete,  etc.     Translated  from  Gliickauf. 

Underground  Ventilation.  L'nderground  Ventilation  at  Butte,  Daniel  Harrington. 
U.S.  Dept.  Interior,  Bur.  Mines,  Bull.  204, 1923,  131  pp.,  45  figs.  Progress  made 
in  providing  copper  and  zinc  mines  at  Butte  with  safe,  comfortable,  and  health- 
ful air  conditions.     Temperature,  humidity,  and  composition  of  mine  air. 

MOTOR  BUSES 

Design.  The  Design  and  Maintenance  of  Passenger  and  Commercial  Motor  Vehicles, 
G.  J.  Shave.  Inst.  Transport— Jl.,  vol.  4,  no.  8,  June  1923.  pp.  304-308. 
It  is  shown  that  motor-truck  chassis  cannot  be  successfully  employed  for 
omnibus  and  that  passenger-carrying  vehicle  should  be  specially  designed;  details 
of  ties  and  springing,  body  work,  ventilation,  and  transmission. 

Lighting  Generator  for.  North  East  Generator  for  Buses.  Motor  Transport 
(N.  Y.),  vol.  28,  no.  10,  June  15,  1923,  pp.  280-281,  2  figs.  New  heavy-duty 
12-volt  model  for  bus  lighting  brought  outby  North  East  Elee.  Co  has  output 
rating   of  300  watts.     Proper  wiring  is  described. 

MOTOR  TRUCKS 
Operating  Costs.     Truck  Operating  Costs,  Ben  H.   Petty.     Purdue   Univ.,  Bui. 

Eng.,  Experiment  Station,  no.   10,  vol.  7,  no.   1,  Feb.   1923,  44  pp.,   13  figs. 

Results  of  investigation  of  operating  costs  in  Indiana;  simple  presentation  as  to 

how  and  why  a  truck  operator  should  record  operating  cost  data. 
Piston  Displacement.     Piston  Displacement  Factors  Found  for  Motor  Trucks,  P. 

M.  Heldt.     Automotive  Undustrics.  vol.  49,  no.  2,  July  12,  1923,  pp.  66-67. 

1  fig.     Discusses  relation  to  vehicle  loaded  weight  driving  wheel  diameter  and 

direct  gear-drive  ratio;  analysis  follows  lines  of  similar  study  previously  made 

for  passenger  cars. 


N 


NICKEL 
Research.  Research  in  Industry,  C.  V.  Corless.  Chem.  Age  (Lond).  vol.  8,  no. 
2091,  June  16,  1923,  pp.  646-647.  Director  and  Manager  of  Mond  Nickel 
Co.,  Canada  gives  some  particulars  of  research  carried  out  by  this  company, 
development  of  Mond  nickel  process;  uses  of  nickel,  research  laboratories,  origin 
of  carbonyl  process,  scope  of  scientific  research,  development  of  research. 
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OIL  ENGINES 
Heat  Losses.  Losses  in  Heat  Engines  and  Means  of  Reducing  Them.  W.  P.  Silince. 
Petroleum  World,  vol.  20,  no.  274,  July  1923,  pp.  289-290.  Internal-combus- 
tion machinery;  combined  oil  and  steam  plant;  principle  of  the  Still  engine; 
starting  and  running  on  steam.  Abstract  of  paper  before  Diesel  Engine  Users 
Assn. 

OIL  FUEL 

Cracking.  The  Cracking  of  Venezuela  Fuel  Oil,  Gustav  Egloff.  Petroleum  World, 
vol.  20,  no.  274,  July  1923,  pp.  285-286.  Results  already  obtained  and  possibi- 
lities of  the  future. 

OILS 

Mechanical  Handling  of.  Mechanical  Handling  of  Oils  (La  manipulation  auto- 
matique  des  hydrocarburcs),  M.  Carbonaro.  Socicte  des  Ingenieurs  Civils 
de  France — Proces-Verbal,  no.  11,  May  25,  1923,  pp.  396-408  Oil  stations 
organized  as  storage  places;  automobile  and  aviation  service;  pumping,  measur- 
ing and  distribution  of  oil;  handling;  etc 

Testing.  Testing  Steam-Cylinder  Oils,  W.  F.  Osborne.  Mech.  World,  vol.  73,  no. 
1903,  June  22,  1923,  pp.  391-392.  Factors  entering  into  comparative  tests  of 
two  cylinder  oils,  to  determine  which  is  more  suitable  for  engineer's  local 
conditions. 

OPEN-HEARTH  FURNACES 

Basic  Process.  Contribution  to  Metallurgy  of  Basic  Open-Hearth  Process  and  to 
Question  of  Influence  of  Oxygen  Content  on  Mechanical  Properties  of  Low- 
Carbon  steel  With  Special  Reference  to  Red-Shortness  (Beitrag  /or  Metallurgie 
des  liasisi'heii  Martinverfahrens  und  zur  Frage  des  EmflusseS  dee  Sauerstoff- 
gehatles  auf  die  mechanisclien  Kigencliafton  des  plusseisens,  insbesondere  des 
Rotbrucb.es),  Herbert  Mondon.  Stahl  u  Eisen,  vol.  43,  nos  23  and  24,  June 
7  and  14,  1923,  pp.  745-752  and  782-788,  16  figs  Melting  tests;  results  ol  phy- 
sical, chemical  and  metallographic  investigations;  behavioi  ol  oxygen 

Reversing  Valves.  Air  and  Gas  Reversing  Valves,  W  Trinks.  Fuels  >v  Furnaces, 
vol.  1,  no.  3,  July  1923.  pp  153-156,  1  fig.  Effect  of  type  of  reversing  valves 
on  design  and  operation  of  regenerative  furnaces  with  particular  referent*  to 
open-hearth  furnaces. 

0X5    ACETYLENE  CUTTING 

V  In   \NTAGEB  AND    \rrll,    \iiiins        <l\\    Meet  vli'lle  Process  of  Cutting  Met-iU         \larhv 

(N.  Y.),  vol.  29,  no.  11,  July  1923.  pp.  857-859,  3  figs      Advantages  of  process 
and   modern   applii  af  ions 

OXV-ACKTYLENEW  KLDINO 
I'ni   I  ims     i  iXi    Acetylene  Welding  of  Oil  Carrying  Pipe  Lines       Acetylene  Jl.,  vol. 

25,  no.  1,  July  1923,  pp.  20  and  24-25,  8  figs.      Essentially  a  continuous  length 
without  joints  and  will  withstand  severe  strain,     i     i  iction 

i  ompensated  for  by  slack  in  line. 

\\  ater  Wheels.  Service  Engineer  Shoes  Value  ol  Welding  Process  i '.in  Madly., 
vol.  29,  no.  23.  June  7,  1923.  pp   3'i  In.  2  tigs.      Building  up  worn  ridges  on    • 

of  large  bronze  wati  i  win-cis.  secret  of  success  laj  inpropei  prel 

0XYI 

Industrial.     Research  Work  on  Industrial  Oxygen,  I    Campbell  Finlaya 
\re  1 1  ond  I,  I  ol  B,  no    109,  June  16,  1923,  pp 
Results  ol  research  work  instituted  «iiii  object  ol  findini 
which     would  produce  oxyg  eeding  one  shilling  ] 

ft.  and  would  involve  low  capital  i  xpt  nditure;  details  ol  appai 
ol  papei  read  before  Instn  I  nei     > 

Liquid,     Liquid  '  fxj  gen   Vs  an  Explosive     I  ; 

Viu'ei    Peimbi  rt.     Ri  luitectura,  vol.  1.  I 

June  16,  1923,  pp    171  Its  production,  and  machil 

cation  of  liquid  oxygen  in  Mexican  Mini 
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PA(  KING 
todi  1 1     Pai  I  Indus.  vol.  8,   no 

1  '        I    '  ■  ■'  362      \i.ti  -  ..ii  i  in  in..  .1  anil  wat.  rprooi  i 

problem  ol  i 
limitat  ions  ol  steel 

PAINTS 
Wi  iiiiiuiM,      Recent    Progress   of    Investigations    on     Accelerated 
Wi  itherina  ol    Paints  and   Varnishes,   II    A     Nelson      Painl   Mm-     Vssn    of 
U.S.,  Sci  184,  June  1923,  pp  204-299  8  alts  of  pre- 

vious work,  recenl   additions  to  equipment,  ezposuri    cycle;  typical  exposure 
ilts 
Titanii  m  w Titanium  White  (Le  blanc  de  titane),  B    Rabat       Revue  Indus- 
try, no   20,  June  1923,  pp    197-206,  11  figs      White  pigments  used 
paint  industry;  bistorj  ..i  titanium,  its  production,  and  use  a*  white  pigment, 
physical  and  chemical  properties. 

I  itanoi  Paints,  I.  1)   Hagar,     Paint  Mfrs.  Assn.  of  U.  S.,  Sci  Section,  Cir- 
.r   184,  June  1923,  pp.  287-290      Development  of  opaque  white  pigment 
from  black  crystalline  ores  of  titanium,  ilmenite,  and  rutile. 

PAPER 

Dims..  Report  on  Drying  of  Paper,  S.  B.  Jones,  and  W  F.  Goldsmith.  Paper 
Trade  Jl.,  vol.  77.  no  1,  .luly  5,  1023,  pp.  49-55,  1  5  figs.  Results  of  moisture- 
n  moval  tests;  abridgement  of  paper  drying  code.  Paper  before  Tech.  Assn. 
Pulp  &  Paper  Ind. 

Sues.  Simplifii  ition  or.  Simplification  of  Papei  Sizes,  Am.  Mach.,  vol.  59,  no.  1, 
July  5,  1923,  pp.  23-24.  Abstract  of  report  of  sectional  committee  on  book 
and  magazine  paper  to  committee  on  simplification  of  paper  sires  appointed  by 
Bur.    ..f    Stan. lards. 

Tearing  I'i-i^  Report  of  the  Paper  Testing  Committee  on  the  Tearing  Test  of 
Paper.  Sidney  I).  Wells  Paper  Trade  Jl.,  vol.  7(i,  no.  26,  June  28,  1923,  pp.  49- 
53.  Description  of  tests  carried  out  and  results  obtained;  recommendations. 
Paper  read  before  Tech.  Assn.  Pulp  &  Paper  Industry. 

PAPER  MANUFACTURE 

Bibliography.  Bibliography  of  Papermaking  for  1922.  Paper  Trade  J.,  vol.  76, 
nos.  16,  17.  18,  1!',  20,  22,  23,  25,  and  26,  Apr  19,26,  May  3.  19,  17,  31,  June  7, 
21,  and  28,  1923,  pp.  49-52,  53-56,  52-50,  48-50,  55-58,  62-64,  54-65  and  48. 
Prepared  by  Tech.  Assn.  Pulp  and  Paper  Industry  Committee  on  Abstracts 
and  Bibliography. 

Pulp  Woods  Suitability  of  Various  American  Woods  for  Pulp  and  Paper  Making. 
R.  H.  Grabow.  Jl.  of  Forestry,  vol.  21,  no.  5,  May  1923,  pp.  462-474.  Woods 
for  sulphite,  soda,  mechanical  and  sulphate  pulps. 

PAPER     MILLS 
Heat  Transfer.     Heat  Transfer  and  Vapor  Economizer,  J.  L.  Williamson.  Paper. 
vol.  32,  no.  8.  June  13,  1923.  pp.  15-16.     Economy  of  proper  methods  of  heat 
transfer;  economizer  and  water  spray  methods. 

PAVEMENTS 

Tar  Sand.  Athabasca  "Tar  Sands"  for  City  Streets,  C.  C  Sutherland.  Can.  Engr., 
vol.  44.  no.  23.  June  5,  1923,  pp.  551-555,  3  figs.  Discussion  of  suitability  of 
bituminous  sands  of  northern  Alberta  for  city  street  work;  experience  gained 
in  laying  this  material  on  sidewalks  at  Edmonton;  tar  sands  cannot  compete  with 
imported    asphalt. 

PEAT 

Utilization.  Peat  (Vildomoserne).  Ingcni.rcn,  vol  32,  no.  17,  Apr.  28,  1923,  pp 
193-201,  ti  figs.  Opinions  of  K.  Prytz.  J.  Munch-Petersen,  and  V.  Faaborg- 
Andersen.  Utilization  of  peat;  occurrence  in  Denmark;  report  of  peat  commission 
as  to  production  and  utilization  of  peat. 

PIERS 

Electrical  Equipment.  Electrical  Equipment  on  Erie's  Weehawken  Pier.  Ry. 
Elec.  Engr.,  vol.  14,  no.  6,  June  1923.  pp.  167-169,  7  figs.  Convenient  lighting 
system  and  numerous  elevators  combine  to  expedite  the  transfer  and  storage 
of    materials. 

PISTONS 

Aluminum.  Production  of  Aluminum  Pistons  and  Casings  (Herstellung  von  Aluminum 
Gusakolben  und-gchausen),  K.  Kerpely.  Giesserei  Zeitung,  vol.  20,  no.  12, 
May  l.">.  1923,  pp.  222-225,  13  figs.  Discusses  aluminum  and  its  alloys;  proper- 
ties of  aluminum  pistons;  methods  of  production. 

Design.  Light  Alloys  Play  Prominent  Part  in  Recent  Piston  Design  Development. 
Automotive  Industries,  vol.  48,  no.  26,  June  28,  1923,  pp.  1381-1391,  ,26  figs. 
Mechanical  drawings  showing  recent  developments  in  pistons. 

Pins  Rickenbacker  Adopts  Lapping  Process  on  Piston  Pin  Bearing  Surfaces,  J. 
Edward  Schipper.  Automotive  Industries,  vol.  49,  no.  1,  July  5,  1923,  pp. 
22-24,  ii  tigs  Describes  lapping  process  used  by  Rickenbacker  Motor  Co. 
to  reduce  usual  irregularities  in  piston-pin  and  piston-ring  bearing  surfaces. 

POWER  FACTOR 

TkCHNII   m    IND  COMMERCIAL  ASPECTS.     Power  Factor:  its  Technical  and  Commercial 

Vspects,   II     1      Yerbury.      Instn.  Elec.  Engrs.,  Jl.,  vol.  61,  no.  319,  June  1923, 

pp,  675-691,    1  tigs.      Highest,  possible  efficiency  of  electrical  undertaking  can  be 

iiih.1  only   by  studying  all  the  factors  militating  against  low  selling  price 

per  unit. 

POWER  GENER  \ TION 

Automatic  Pi-wr-  Economies  Effected  by  Installation  of  Automatic  Generating 
Plants,  R.  C.  Denny.  Jl.  Electricity  &  West  Ind.,  vol.  50,  no.  11,  June  1,  1923, 
pp.435  138,  I  tit's        Plants  in  operation  in  California.      Report  of  Sub-Commit 

itic  Generating  Stations  of  Apparatus  Committee  before  Pacific 
Coast  Elec    Assn. 

POWER    PLANTS 
Arctic  MaCHINI   COMPANY.    Power  Plant  ..f  the   \  r<  t  i<-  be  Machine  Co.,  L.  K.  Pollard. 
-■it  hem  Engr  .  vol.  39,  no.   1,  .lime  1923,  pp.  35-44,  9  figs.     How  an  old  plant 
ivas  remodeled  to  bring  it  up-to-date;  main  features  and  arrangement  of  various 

■■.tils 

WrND-DRIVEN       Wind  Power  Plants  (<  >m  \  mdkraftenlaeg'),  I.  E.  Johansen.     Tcknisk 
Isskrift,  vol.  47,  no   3,  Jan   31,  1923,  pp,  15-20,  4  figs.     Utilization  of  wind 
by  windmills  and  sailing  ships;  details  of  construction  of  a  new  wind  motor. 

POWER  TR  \\> MISSION 
Pif.lt  Drivi     5i  -   !■■  U  i ' 

Radio-electric.     Radio-electric  Transmission  ol    Energy  (La  transmission  radio 

ii   di   I'energie),  Maurice  l.ebl.-me      Kadu.elcctricite,  vol.  I.  in.   r>,  June 

1.  1923,  pp,  181   1N4.  .'.   ligs       Discusses  transmission  of  energy   (a)   over  short 

.lisi  i  it,  applicat to  traction  of  trains,  automobiles,  etc,  and  (b) 

Hid    difficulties    involved 


Ivi  is  oi    Dbives.     l'..».r  Transmission  in  Southern  fndusti 
vol   39,  no   1.  June  1923,  pp  36-60,  71  I 

leather  and  rul  peed  variation;  shafting 

couplings,  and  plain,  roller  and  ball  bearings;  shaft  I 

.1.  i.   .  onstrui  tioi  tors  in  indusl  - 

PRODI  CEB  '.  18 
Htdboobm  Dr ikkminaiiov      Determination  of  Hydrogen  in  Genen 

die  Bestimmui  ■'■    I  i  In       Peuerui 

think,  vol    ii.  no   16,  May  15,  1923,  pp   171-173.  3  t>v-      Production  of  g.  i 
tor  gas,  describes  Den   Ha   nutter,  and  arrangement  of  measuring  is 
l..r  generator  gas. 

PULVERIZED  COAL 
Boiler  Fiding  wrm      Pul  I,  I.    II    Tcnney     Combustion,  vol.  9.  no.  1. 

July  1923.  pp.  55-73.  9  tigs  Report  from  Nat  Bloc  Light  Aaan  Prime  Movers 
Committee  report.     States  ed  from  companies  operating  pulverised- 

fuel-fired  boilers,  showing  increased  application  of  pulverized  fuel,  and  its 
advam 

Pulverized  Fuel  for  Power  Plants,  \   G  Gas  Age-Rec,  vol  51, 

no.  25,  June  23,  1923.  pp.  791-792       Discuss  I  before  Pril 

Committee  of  N.  J.    I.    A  .  showing  that  choice  between  stokers   and   powdered 
fuel  depends  upon  conditions  of  problem;  comparative  advantages  of  stoker 
and  pulverized-fuel  equipmi 
Fineness  oi       Powdered  Coal,  1    S  Sinnatt  and  I.   Slater.     Fuel  in  Sci.  4  Pra. 

vol  2,  nos  5  and  6,  June  and  July,  1923,  pp   142-146 and  176-181, 2  tip.     June: 

1  teals  with  questions  of  determining  il.gr.  e  of  fineness  ,,(  powden  d  coal,  produced 
by  pulverizing  in  ball  mill,  and  shows  thai  sieving  tests  cannot  give  complete 
information.  July:  Methods  for  detl  running  siZe  of  particles  in  a  powder;  sizing 
by  microscopic  exanination;  comparison  of  different  coals. 

Smelting-Flunace  Firing.  Advantages  of  Pulverizing  Coal  for  Firing  Smelting 
Furnaces,  Etc.  Salt  Lake  Mm.  Rev.,  vol  25,  no.  5,  June  15.  1923,  pp.  19-20. 
Crushing  and  firing  advantages;  drawbacks  to  use  of  pulverized  coal. 

\\  ill  Pulverized  Coal  He  Substituted  for  Fuel  Oil  in  Smelting  Operations?. 
T.  H.  O'Brien.  Coal  Age,  vol.  23,  no.  25,  June  21,  1923,  pp.  1013-1014.  Freight 
rates  and  number  of  heat  units  big  factor  in  comparing  fuels;  pulverized  coal 
has  higher  ther  thermal  efficiency  than  mine-run:  cheap  electrical  power  from 
water-power  developments  may  compete  with  fuel  oil  and  coal. 

PUMPING  PLANTS 
St.  Thomas,  Ont.  Water  Works  Pumping  Station,  St.  Thomas,  W.  C.  Miller. 
Can.  Engr.,  vol.  45,  no.  1,  July  3,  1923.  pp.  101-103,  4  figs.  Main  and  standby- 
plants  each  have  a  capacity  of  5,600,000  gal.  per  day  against  125  lb.  head;  three 
motor-driven  2-stage  centrifugal  pumps  and  three  8-cylinder  gasoline  engine 
driven  2-stage  centrifugal  pumps. 

PUMPS 
Reciprocating,  Specification  for.     Pumps,  Reciprocating,  for  Liquids.     Abridg- 
ments of  Specifications.     Class  102  (i),  1909-15.  322  pp.   Includes  steam-engine 
air-pumps  and  combined  pumps  for  liquids  and  gases. 

PUMPS.  CENTRIFUGAL 

Design.  Centrifugal  Pump  Problems,  George  Higgins.  Commonwealth  Engr.. 
vol  10,  no.  9,  Apr.  1,  1923.  pp.  341-351.  8  figs.  Described  tests  carried  on  at 
hydraulic  laboratory  of  University  of  Melbourne  to  obtain  information  as  aid 
in  designing  simple  centrifugal  pumps. 

Electric  Drive  for.    Electric  Drive  for  Centrifugal  Pumps  fLa  commande  electrique 
des  pompes  centrifuges),  M.  Bizot.     Electricien,  vol.  54,  no.  1325,  June  1, 192 
pp.  241-246,  10  figs.     Construction  and  operation  of  centrifugal  pumps:  applica- 
tion of  electric  drive;   pumps  direct-coupled  to  induction  motors;  automatic 
control  devices. 

PYROMETERS 

Application  in  Malleable  Foundries  Application  in  Electric  Pyrometers  in 
Malleable  Foundries  (Verwendung  elektriscner  Pyrometer  in  Tempergiessc- 
reien),  A.  Ruoff.  Werkstattstechnik,  vol.  17.  no.  11  June,  1.  1923,  pp.  338- 
330,  8  figs.  Describes  pyrometer  manufactured  by  Hydro  Apparate-Bauanstalt 
and  its  application  in  medium-size  malleable  foundries,  resulting  in  considerable 
saving  of  coal. 

Ardometer.     The  Ardometer — A   New    Radiation  Pyrometer  for  the  Measurement 

of  High  Temperatures.  D.    Flir.     Fuels  &  Furnaces,  vol.  1,  nos.  1  and  2.  May 

and  June  1923,  pp.  17-20  and  94-96,  8  figs.     Describes  instrument  and  gives 

its  special  advantages. 

Use.     Data  on  Pyrometers.     Fuels  &  Furnaces,  vol.  1  no.  3,  July  1923,  pp.  1S3-1S4. 

2  figs.  Review  of  Bull.  no.  37  of  Heat  Economy  Bur.  of  German  Iron  A  Steel 
Inst  (Yerein  Deutsehcn  Fiscnhuttenleute)  containing  large  number  of  data 
on  use  of  pyrometers.  Designs  for  mesauring  fluctuating  temperatures:  tempe- 
rature at  which  various  proctecting  tubes  may  be  used  and  their  properties. 
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RADIO  TELEGRAPHY 

Electrical  Plant.  The  Electrical  Plant  of  Transocean  Radio  Telegraphy.  E  F.  W. 
Alcxandcrson,  A.  E.  Reoch  and  C.  H  Taylor.  Am.  Inst.  Elec.  Engrs, — Jl..  vol. 
42,  no.  7.  July  1923.  pp.  693-703,  12  figs  Describes  expansion  of  transocean 
communication  system  of  Radio  Corp  oi  America  to  unified  group  of  electrical 
plants  all  controlled  fur  communication  purposes  from  central  traffic  in  New 
York  City,  with  summary  of  technical  condil  ions  covering  design  of  radio  central 
station  and  of  technical  conditions  to  be  met  in  operatiog  efficiently  a  modern 
radio-communication    syst,  n 

Signals,  Recording  of  The  Recording  of  Signals  in  High-Speed  Radio  Telegraphy. 
\  W.  McLachlan.  Beama,  vol.  12,  no.  62,  June  1923.  pp.  329-386,  9  figs. 
General  outline  of  scheme;  propagation  of  radiation  through  space;  reception: 
recording. 

Stations.  International  Radio  Communication  and  the  Sainte  Assise  Radio- 
telegraph Station  Near  Paris  tl.es  radio  communications  internationales  et  la 
station  radiotelegraphique  de  Sainte-Assise  pre*  Paris),  G  Malgorn.  Genie 
<  livil,  vol.  S2,  no.  22,  June  2,  1923,  pp  509-620,  is  tigs.  Modern  radioeleuUiu 
centers;  various  systems  of  sustain,  d-wave  sending:  necessity  of  a  large  radio- 
electric  center  in  France:  radiotelcgraphy  in  other  countries;  arangement  and 
equipment  of  Sainte  Assise  station 

Developments      latest  Progress  in  Radiotelephony    I  .s  demiers  progn's  de  la  tele- 
phonic sails  fil),  Edmond  Marcotte.     Arte  4  Metiers,  vol  76,  no  29.  Feb   192 
pp,  441-155,  25  tigs.     Field  of  activity;  three-electrode  tubes;  generation  of  sus- 
tained waves  by  means  of  I  hret-clectrode  tubes:  application  of  threo-clcctrode 
tubes  as  detectors  and  amplifiers,  and  to  multiple  telephony. 

RAILWAY  ELECTRIFICA  [TON 

Financial  Investigation  Financial  Investigation  of  the  Prospects  of  Railway 
Electrifications,  Philip  Dawson  Inst  Transport-  JL.vol  4, no. 8, June  192 
pp  279-286  and  (discussion)  286-296,  17  tigs,  on  pp.  297-303.  Results  of 
investigation  are  presented  in  set  of  diagrams,  and  discussed:  increase  in  train 
ser\  ice  due  to  electrification  Mam  lines  electrified  or  in  course  of  electrification 
in  Europe  and  Unitl  d  Slates  .       I 
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South  America.  Railway  Electrification  in  South  America.  Tramway  &  Ry. 
World,  vol.  53,  no.  29,  June  14,  1923,  pp.  281-287,  9  figs.  Inauguration  of  elec- 
tric traction  on  suburban  lines  of  Buenos  Aires  West.  Ry,  power  station,  boiler- 
house  plant,  coal  and  ash-handling  plant,  engine  room,  and  condensing  plant. 

Virginia.  The  Virginian  Electrification,  R.  L.  McClellan.  Aera,  vol.  11,  no.  12, 
July  1923,  pp.  1660-1663,  4  figs.  Railroad  to  be  made  to  permit  hauling  of 
heavier  trains  at  higher  speed  and  less  ton-mile  cost  than  heretofore  has  been 
possible. 

RAILWAY  EQUIPMENT 

Maintenance.  Maintenance  Methods  used  by  the  New  Haven,  H.  T.  Morris.  Ry. 
Elec.  Engr.,  vol.  14,  no.  6,  June  1923,  pp.  163-166,  9  figs.  A  system  of  periodic 
inspection  of  all  multiple-unit  cars  on  N.  Y.,  N.  H.  &  H.  RR.  keeps  equipment 
in  prime  condition. 

RAILWAY  MANAGEMENT 

Organization.  Organization  for  Conducting  the  Business  of  the  Southern  Railway 
Company  (England).  Ry.  Gaz.,  vol.  38,  no.  24,  June  15,  1923,  pp.  881-887. 
Regulations  for  conducting  business  of  board  and  committees;  departmental 
organization  defining  duties,  powers  and  responsibilities  of  officers. 

RAILWAY  MOTOR  CARS 
Benzol.     Benzol  Railway  Motor  Cars  (Benzol-mechanische  Eisenbahn-Triebwagen). 

Verkehrstechnik,  vol.  40,  no.  21,  May  25,  1923,  pp.  180-182,  4  figs.     Energy 

of  internal-combustion  engine  is  transmitted  direct  mechanically   with   high 

efficiency;  detail?  of  design  and  construction;  manufactured  by  Deutsche  Werke 

A.  G. 
Development.     The  Development   of  the   Self-Propelled  Railway   Car,  Charles  J. 

McPherson.     Engrs.   &  Engr.,  vol.  40,  no.  5.  May  1923,  pp.   133-138,  9  figs. 

Details  of  various  types. 
Storage-Battery.     Storage  Battery  Cars  of  the  Canadian  National  E.  B.  Walker. 

Ry.  Elec.  Engr.,  vol.  14,  no.  6,  June  1923,  pp.  175-179,  6  figs.     Construction 

of  cars;  battery  charging  and  maintenance;  operation  data. 
RAILWAY  OPERATION 
Train  Control.     Automatic  Train  Control  Developments.     Ry.  Elec.  Engr.,  vol. 

14,  no.  6,  June  1923,  pp.  179-185,  13  figs.     System  employed  by  Genl  Ry.  Signal 

Co.  and  Ind.  Equipment  Corp. 

The  Braking  Phase  of  Automatic  Train  Control,  W.  Gordon  Fischer,  Ry. 

Rev.,  vol.  72,  no.  25,  June  23,  1923,  pp.  1098-1103.     Points  out  that  accepted 

phraseology  is  practically  a  misnomer  for  brakes  really  and  not  signals  control 

train.     (Abstract.)     Paper  read  before  Cincinnati  Rv-  Club. 
RAILWAY  REPAIR  SHOPS 
Economies  in.     Economies  in  a  Railroad  Repair  Shop,  L.  S.  Love.     Iron  Age,  vol. 

112,   no.   1,  July  5,   1923,  pp.   1-1,   13  figs.     Using  special  testing  appliances; 

reclaiming   worn  steel  and  tools;   acetylene-welding  equipment;   cost-keeping 

machines    employed. 

RAILWAY   STATIONS 
Ticket   Printer,   Electric.     Electric    Railway   Ticket   Printer    (Siemens-Schalter- 

Fahrkartendrucker).     Siemens-Zeit.,   vol.   3,   no.    5,    May   1923,   pp.    197-205, 

14  figs.     Describes  fully  automatic,  electrically  driven  machine  which  prints 

railway  tickets  at  instant  of  demand. 

RAILWAY    TIES 

Maintenance.  Tie  Renewals,  J.  E.  Jacobs.  Eng.  &  Contracting  (Railways),  vol. 
59,  no.  6,  June  20,  1923,  pp.  1363-1364.  Practical  suggestions  on  use  and 
handling  of  ties  given  in  paper  before  Maintenance  of  Way  Assn.  of  Kansas 
City  Southren  Ry. 

Woou  for.  The  Suitability  of  Western  Species  for  Cross-Ties,  Ovid  M.  Butler.  Jl. 
of  Forestry,  vol.  21,  no  •">.  May  1923,  pp.  475-482.  Information  secured 
in  service  and  laboratory  tests  on  cross-tie  value  of  many  western  species. 

RAILWAY    TRACK 
Maintenance.     Track  Maintenance  in  City  Streets,  W.  D.  Chamberlain.     Pacific 
Ry.  Club-Proc,  vol.  7,  no.  1,  Apr.  1923,  pp.  21-30.     Importance  of  good  organi- 
zation of  force  required  for  track  maintenance  and  construction;  reconstruction 
methods;  equipment;  joints  and  paving 

Use  of  Compressed  Air  in  Track  Maintenance  and  Construction,  W.H.  Arm- 
strong,   New  England  R.  R   Club  -Proc  .  May  8,  1923,  pp.  95-105  and  (discus- 
sion) 105-111.     Description  of  pneumatic  tie  tamper  and  its  application  to  track 
construction  and  maintenance;  stone  ballast. 
RAIl.W  \VS 

Aerial.  Extra-Rapid  Aerial  Railways  (Chemina  de  fir  aeriens  extra-rapides),  R. 
Dome  Electricien,  vol.  39,  no  1326,  June  15,  1923,  pp  270-271,  2  figs.  Des- 
cribes Paris  project,  an  aerial  flying  express  consisting  of  airship  running 
under  cableway,  propelled  like  airplanes,  reaching  speed  of  250  km.p.h.;  pro- 
jected  by   F.   I.aur. 

RECLAM  VTION 

Canada.  Drainage  Feature  of  Land  Reclamation,  E  1'.  Drake.  Can.  Engr.,  vol 
44,  no.  21.  June  12,  1923,  pp,  571-574,  3  figs.  Resume  of  operations  of  Drainage 
Division  of  Dominion  Government  and  brief  description  of  principal  projects. 

REFR  VCTORIES 

Ci.ass-M  ANi-FAf  Trni\ri  !•'  i  UN  \ (  i.s  Refractories  for  the  Glasshouse,  J.  L.  Craw- 
ford. Fuels  &  Furnaces,  vol.  1,  no.  2,  June  1923,  pp  73-76  Demands  made 
on  refractories  m  crow  n.  side  walls  and  ports  of  glass  tank  furnaces  and  materials 

fust  meeting  same. 
Mobtab  roB.  Requirements  of  a  Refractory  Mortar,  Robert  F.  Lindsay.  Fuels  A-  Fur- 
naces, vol.  l,  no.  1 .  May  1923.  pp  14- in     Specifications  of  a  refractory  mortar, 
or  bonding  material,  to  be  used  within  temperature  range  of  a  No.  1  fire  i 

i:i  i  EtlGER  \TI\'<;  M  ICHINES 

Compression,  SUPERHEATER  Hi  si  I  riLIZATION  i\  I  tili/.mr  Superheater  Meat  in 
Compression  Refrigerating  Machines  (Die  Nutsbarmachung  der  I  eberhil 
sungswanne  bei  Kompressionskaltemaschinen),  Edmund  Altenkirch  Zeit 
fiir  die  gesamte  Kalte-Industrie,  \ol  30,  no  5,  May  1023,  pp  .'>7-.")9,  2  figs. 
Suction  of  vapors  m  dry  saturated  siate  ami  condi  n  ing  adiabi  I  ii  a  IK  is  consi- 
dered as  most  practical;  its  disadvantages  and  efforts  to  overcome  them 

RELATIVITY 
Einstein's  Theory.     Einstein's  Theory  of  Relativity  and  Gravitation,  L.  T.  Rut  ledge. 
Eng.  .11  ,  vol  <i.  no   7,  July  1023.  pp   341  342,     Philosophy  of  relativity;  time 
and  space  and  mechanical  principle  of  relativity;  special  and  general  theory; 

applications 

Model  to  Illustrate      Model  to  Illustrati  Thcorj  of  Relativity      \m    Inst.  Elec. 
Kngrs     Jl  ,  vol.  42.  no.  7.  July  1023,  p   712      Device  which  directly  con 
to  tin'  eye,  principle  statements  ami  n   ulti   of  I  instein's  original  (restricted) 
Ibeory  of  relativity ,  recently  perfected  bj  Prof   Karapetoff. 
RESEARt  II 
Extension  op.    The  Extension  of  Experimental  Methods,  A   8  Townsend      I  urging 
&  Heat  Treating,  vol  0,  no  0.  June  1923,  pp  250-263      Need  for  speoifii  infor- 
mation in  creative  thought  and  originality  n  strongly  emphasized;  a  clear  under- 
standing of  how  i"  expei  Uni  I  ial 
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RETAINING  WALLS 
Cellular  Type.     A  Brief  Description  of  the  Cellular  Type  of  Retaining  Wall  used  for 
Holding  Embankments,  G.   Wallace  Callahan.     Cement   &  Eng.   News,  vol. 
35,  no.  2,  Feb.  1923,  pp.  21-22,  5  figs.     Consists  of  two  parallel  retaining  walls 
joined  at  certain  distances  by  cross  walls. 

RIVETING 
Machines  for.  A  New  Semi-Hot  Bolt  and  Rivet  Header.  Forging  &  Heat  Treating, 
vol.  9,  no.  6,  June  1923,  pp.  257-259.  3  figs.  Describes  semi-hot  automatic- 
feed  rivet  and  bolt  header,  weighing  31,500  lb.,  which  eliminates  unnecessary 
shutdowns  for  adjustments,  materially  increasing  production;  life  of  gripping 
dies  increased  by  reducing  holding  time. 

ROAD  CONSTRUCTION 

Excavation,  Earth-Volume  Calculation.  How  Should  Overhaul  Quantities  on 
a  Grading  Project  be  Computed?  Contract  Rec.  &  Eng.  Rev.,  vol.  37.  no.  26, 
June  27,  1923,  pp.  634-637,  6  figs.  Three  methods  are  commonly  used,  viz.: 
centre  to  centre  of  mass  method;  mass  diagram  method; and  station  to  station 
method.  Last  scheme  is  recommended  as  standard  in  report  made  to  Associated 
Gen.  Contractors  of  Am.;  requirements  of  a  standard  method  of  determining 
overhaul. 

ROADS 

Repavement,  Payment  for.  Payment  for  Repavement.  Pub.  Works,  vol.  54,  no. 
6,  June  1923,  pp.  206-209.  Tables  giving  data  on  percentage  cf  cost  of  original 
pavement  and  of  repaving  assessed  against  abutting  property  by  several  hund- 
red cities. 

ROADS,  ASPHALT 

Surfacing.  Uses  of  Asphalt  in  Highway  Construction,  I.  W.  Patterson.  Can. 
Engr.,  vol.  45,  no.  1,  July  3,  1923,  pp.  109-115,  6  figs.  Features  influencing 
selection  of  numerous  separate  types  of  asphalt  surfaces;  practical  considerations 
concerning  construction  and  maintenance  of  asphalt  surfaces;  Paper  before 
Can.    Good    Roads   Assn. 

ROADS  CONCRETE 

Resurfacino.  Maximum  Age  for  Resurfacing  Concrete  Roads,  R.  De  L.  French. 
Eng.  Jl.,  vol.  6,  no.  1,  July  1923,  pp.  322-324,  1  fig.  Digest  of  report  on  inspec- 
tion of  350  mi.  of  concrete  highway. 

Single-Track.  Concrete  Single  Track  Roads,  Allan  Mair  Jackson.  Can.  Eng., 
vol.  44  no.  26,  June  26,  1923,  pp.  619-620.  Economical  method  of  road  construc- 
tion adopted  in  Brant  County,  Ont.;  concrete  slab  on  one  side  of  road  and  gravel 
track  on  other.     Paper  read  at  Can.  Good  Roads  Assn.  convention. 

See  also  Contracl-Rec  &  Eng.  Rev.,  vol.  37,  no.  36,  June  27,  19BS,  pp.  626-623. 

Winter  Construction.  Winter  Construction  of  Concrete  Roads.  Eng.  News-Rec, 
vol.  90,  no.  25.  June  21,  1923,  pp.  1082-1084,  3  figs.  Advantage  to  contractor 
important,  and  careful  tests  indicate  that  engineer  loses  nothing  in  strength  and 
finish  of  his  pavement. 

ROLLING  MILLS 

Broad-Flanged  Beams.  Rolling  Broad-Flanged  Beams  at  Differdingen,  K.  Raabe. 
Iron  &  Coal  Trade  Rev.,  vol.  106,  no.  2884,  June  8,  1923,  p.  860-861,  7  figs. 
Describes  Differdingen  Gery  mill  for  rolling  broad-flanged  beams;  plant  consists 
of  blooming  mill,  intermediate  mill,  and  finishing  mill.  Translated  from  Stahl  u. 
Eisen. 

Rolling  Processes.  Processes  for  Rolling  Metal  (Die  Nutzarbeit  des  Walzvorgan- 
ges),  L.  Weiss.  Zeit.  fur  Metallkunde.  vol.  15,  no.  5,  May  1923,  pp.  133-136, 
5  figs.  Magnitude  of  volume  displaced  in  rolling  and  effect  of  speed  of  trans- 
formation on  interior  friction;  resistance  caused  by  high  pressure  of  flow; 
apparant  and  real  pressure  of  flow;  curves 

Rolls,  Cast-Steel.  Production  of  Cast  Steel  Rolls  for  Rolling  Mills  (La  fabrication 
des  cylindres  de  laminoirs  en  acier  moul6),  A.  Lang.  Fonderie  Moderne,  vol. 
17,  June  1923,  pp.  183-186,  3  figs.  Discusses  iron  and  steel  cast  rolls,  their  advan- 
vantages  and  drawbacks;  molding;  cracks  and  how  to  avoid  them;  annealing; 
faults. 

Sheet  Mills.  New  Merchant  Mill  of  Tennessee  Co.  Iron  Age.  vol  1 12.  no.  3,  July 
19,  1923,  pp.  142-145,  5  figs.  Describes  merchant  mill  at  Fairfield  steel  works 
of  Tennessee  Coal,  iron  &  Railroad  Co.,  Birmingham,  Ala.;  continuous  and 
looping  trains,  cooling  beds,  continuous  furnace  and  roll  racks  arc  features 


SAFETY 
Industrial.     Industrial  Safety,  Int.  Labour  Rev.;  vol.  7,  no.  6,  June  1923,  pp.  948- 
958.     Mental  causes  of  accidents;  the  Safety-First  Movement  m  United  States, 
Great  Britain,  and  Belgium. 

SAND 
Grinding.     Grinding  of  Sand.     Times  Trade  *  Eng   Supp..  vol.  12,  no.  257,  June  9, 
1923,  p.  301,  1  fig.     Law  of  comminution  formulated  as  result  of  experimental 
work  by    Uritish    Portland  Cement    Research    \ssn 

SAND,  MOLDING 

Bond  Testing.  Give  Details  of  Bonding  Test.  Foundry,  vol.  51, no  13,  July  1,  1923, 
pp.  545-547,  7  figs.  Details  of  method  of  testing  sand  for  bond;  strength  of  bond 
is  deteriiiiiiril  bj  carefully  adhering  to  method  thoroughly  worked  on*  to  give 
concordant  results;  moisture  of  sand  is  an  important  factor  Report  presented 
at  Am.   Foundrymen'a  Assn.  convention 

Composition  and  Properties.  The  Second  Melting  Foundry  I  tudi  sui  la  fonderie 
de  douxii'mc  fusion),  P  Vernier.  \rts  <V  Meticis.  v  ,,l  76,  no  II,  \pr  19,1923, 
pp.  539-546,  3  figs.      Discusses  foundry  sands,  their  composition  and  properties, 

microscopic  study,   proper  selection,  etc 

Permeability.     The  Permeability  of  Foundrj   Sand      Brass  World,  v,.l    19,  ni 

June  1923,  pp  177-179,  1  f'gs.  Describes  new  French  method  foi  determining 
permeability,  developed  by  <  leorgea  I  on  is  Borne;  explains  its  ei  eryday  applica- 
tion. 

Properties.     Moulding  Sands,  0  Smallej      Foundry  Trade  JL,  vol  27,  noi     "-land 
355,  May  31  and  June  '■  1923,  pp    135  138  and  467-459,  2  v 
for  molding  sand;  core  sand;  met  hod  oi  determining 
properties     of     various    sands. 

ED  MI-DIESEL  ENGINES 

Pi  i  i.nn   I  viu  H  ms      i  iir  p,  ugeot  Tai  traia    Heai  y-Oil    : 

lourdea  Peugeot-Tartrais),  G    Delanghi      '..to,  Civil]  vol   B 

1923.  pp    547-662,  8  figs     Semi  Dies*  I  typi    engi 

ami  opt  rat  ion 

SEPARATORS 
Asn,  Maonetk       Development  oi  I  > r  %   Magnetii   Process  rot   ' 

Ashes  (Die  veiteri  I  ntwicklung  aei  trockenmagnet 

gewinnen   >  on   Brennstoffi 

IIP2.  do    6,  Maj    1923,  pp    124-12' 

various  tj  pes,  and  then  pov  pi  ion 
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SEW  \<.l.  DISPOSAL 

II  win  t.-  INADA,       Three     Schemes    of    Disposal    Siili  -olution    of 

l  l.iii:i  it.!,  -  Be  wage  Problem*     Contract  Res   a  Lug  Rev  .  vol,  .17,  no.  24,  June 

tail  with 

plana  and  i  instruct and  operation;  engi]  mend 

remodi  Uing  o!  Weal  End  plant  :•  ■■<  1  replacement  of  three  Eaal  End  works  by  a 
plain  Bedimi  ntat  i  ■  >  ■  i  Bcheme 

-i:\\  ERfi 
Ci  n   I'ii      I  3ewei  Pipe    Manufacture.  II   G    Schurechl       Km   Ceramic  Soo. — 

ii.  vol    5   noa    6,  and  7,  June  and  July  1923,  pp   717-729,  5  figs,  and  831 
B  figs,  June  Effect  ol  ilumina,  silica  and  iron  oxide  in  'lays  on  some 

propertiei  nee      July,  Seat  distribution  in  sewer-pope  Icdna, 

i  lewer.    Can   Engr.,  vol    14,  no  20.  June, 

26,  1923,  p  623,  i  fig  Details  of  teat  made  :it  plant  ol  Dominion  Sewer  Pipe 
.v  Claj  Industries,  Ltd.,  Swansea,  Ont.,  Canada;  load  "f  3000  lb,  per  sq.  ft. 
sustained  i.\  6-ft  .section  before  collapse  of  bank;  sides  were  only  partially. 
supported 

Sei  ol  Contract  Bee,  .f  Eng.  Her.,  vol.  37,  no.  26,  June  27,  1923,  pp.  630- 
641,     1    fig- 

SHERARDIZING 
Coatings     Qi  uirv    of.     Protection    l>\    sbertirdized    Coatings.     Metal    Industry 
(Lond.),  vol.  22,  no  23,  June  8,  1923,  pp.  688-589, 4  figs.     Data  on  effect  ol  I 
and  tempi  rature  on  rate  of  deposition  and  quality  of  coating  produced. 

SPRINGS 
Leaf.     Analysis  of  Tension  and  Flexure  in  Leaf  Springs  1 CJne  analyse  des  tensions  et 
flexions  dans  les  resort  -  >  lames),  D.  Landau.     Technique  Automobile  et  Aerien- 
ne,  vol.  14,  no.  121,  1923,  pp.  33-45,  16  figs,     Mathematical  analysis  of  springs 
ol  great  endurance 

STACKS 

RmnfOBCEd-Concrei  t  l;,.,  nt  Hrinforced-Concrete  Stacks  (Zcitgemasse  Eisen- 
betonschornsteine),  Paul  Frci.  Tonindustrie-Zeitung,  vol.  47,  no.  47,  June  13, 
1923.  pp.  367-369,  2  figs  Resistance  to  wind  pressure;  advantages  of  reinforced- 
eoncrete  construction;  stacks  with  and  without  lining;  describes  different  types 
of  construction. 

STEAM-ELECTRIC  PLANTS 

Lignite-Bubning.  Lignite  Electricity  Works  (Rohbraunkollc-Elcktrizitatswerke). 
Elektrotechnischer  Anzeiger,  vol.  40,  nos.  88  and  89,  June  2  and  5,  1923,  pp.  611- 
' ■  1  —  and  623-624.  Saving  in  cost  of  production  by  erecting  works  near  lignite 
deposits;  advocates  separate  operation  of  boiler  house,  machine  house  and  switch 
house,  and  gives  details  of  rout  net  ion  and  equipement  of  each. 

Weymouth,  Mass.  Some  Engineering  Features  of  the  Weymouth  Station,  I.  E. 
Moultrop  and  Joseph  Pope.  Power,  vol.  58,  no.  2,  July  10,  1923.  pp.  42-46, 
o  figs  Describes  selection  of  steam  conditions,  high-pressure  installation  .boiler 
plant  and  feed  water  heating,  and  auxiliary  drive  of  new  power  station  of  Edison 
Elec.  Illuminating  Co.  of  Boston,  now  under  construction  at  Weymouth;  will 
have  ultimate  capacity  of  about  300,000  kw.;  initial  main  generating  equipment 
w  ill  consist  nf  two  32,000-kw.  turbines  each  driving  a  main  30,0000  kw. generator 
and  a  2000-kw.  auliliary  generator  direct-connected  to  shaft  of  main  generator. 
Paper  read  before  A.I.E.E.  convention. 

STEAM    TURBINES 

ERNORS  and  Vai.vk  Gb  ik-  Steam-Turbine  Governors  and  Valve  Gears — Dash- 
pots,  Synchronizing  Springs  and  Pilot  Valves,  Eustis  H.  Thompson.  Power, 
vol.  57,  no.  26,  June  26,  1923.  pp.  1018-1020,  3  figs. 

STEAM  ENGINES 
(plow     The  Watson  Vertical   1'niflow  Steam   Engine.    Engineering,  vol.   115,  no 
2998,June  1"..  1923,  p.  742,  5  figi.     Fngine  developed  for  driving  of  ship  stokehold 
fans,  but  equally  suitable  for  work  of  other  kinds. 

STEEL 

Corrosion  in  Si  i  phi  bii  \i  in  The  Effect  of  Velocity  on  the  Corrosion  of  Steel  in 
Sulphuric  Acid,  \\  .  <  I  Whitman,  R,  P.  Russell,  C.  M.  Welling  and  J.  D.  Coch- 
rane, Jr.  Indus.  <t  Eng.  Chem.,  vol.  15,  no.  7,  July  1923,  pp.  672-670,  4  figs. 
Corrosion  under  acids  and  under  natural  waters; discusses  fundamental  equation 
and  its  dependence  on  metal,  hydrogen-ion  concentration,  ferrous-ion  concen- 
tration and  removal  of  hydrogen;  previous  work  and  present  investigation: 
reasons  for  decreased  gas  evolution  and  for  increased  oxygen  depolarization 
with  increased  velocitj 

Tramway.  Electrical  Resistance  of.  The  Electrical  Resistance  of  Tramway 
Steel  Electricity,  vol.  37,  no.  1700,  June  8,  1923,  p.  297.  Treats  resistance 
of  joints,  rail  bonds,  electrolysis,  and  prevention  of  electrolysis. 

Drill  Review  of  Present  Status  of  Drill  Steel  Breakage  and  Heat  Treatment,  Hard- 
in "  and  Heat  Treatment  of  Mine  Drill  Steel  Shanks.  Am.  Inst.  Min.  &  Met. 
Engrs. — Trans.,  no.  1255-M,  June  1923,  29  pp..  S  figs.  Discussion  of  paper 
of  Francis  1*.  Foley,  Charles  V.  Clayton  and  Henry  S.  Burnholz,  and  of  Charles 
V.  Claj  ton 

STAINLESS.  Stainless  Steel  and  its  Engineering  Applications,  Hairy  Brcarley.  So. 
African  Instn.  Engrs.— JI.,  vol.  21,  no.  10,  May  1923.  pp.  273-288,  14  figs. 
Properties  and  applications  oi  stainless  steel 

'Stainless  Steel''  in  the  Chemical  Industry.  Chem.  Age  (Lond.),  vol. 
8.  no  207,  June  2,  1923,  pp  590-591.  Composition,  properties,  advantages  of 
chromium  steels,  and  disadvantages  of  stainless  steels. 

STEEL  CASTINGS 
lit  m-Trf.aTment.      Some   Notes  on  the  Heat-Treatment  of  Steel  Castings.  Francis. 
Wilson       Metal  Inel.  (Lond  I.  vol.  22,  no.  25,  June  22  1923,  pp    649-650,  ■'!  figs. 
Change  in  structure  of  metal  during  heat-treatment  process;  expansion  and  con- 
traction: regulating  changes,  eliminating  brittleness,  etc 
Ht  ivt-Ttpe  Generator,     tasting  Heavy-Type  Generator  Castings.     Iron  Trade 
vol   73,  no    I,  July  5,  1923,  pp   42-43,  3  figs      .Method  of  casting  part  of 
rotor  of  87-000-hp.   unit  being  built   at   Schenectady  works  of  Gen.   Elec.  Co, 
'  mg  is  21  ft    in  i bam.  when  finished,  and  10  of  them  arc  required  in  construc- 
tion nf  single  generator. 
Mam  >  Li  i  rhi     Manufacture  of  Steel  Castings  and  Preparation  of  Sand.  F.  A. 

Melmotb  Foundry  Trade  Jl.,  vol  27,  no  357,  June  21,  1923  pp  199-506,16 
tigs  Discussion  is  confined  to  eastings  of  light  and  medium  weight  Descrip- 
tion operations  involved  in  prod  net  ion  of  Buch  east  mgs  in  large  quanti- 
•  • 

I'm    Manufacture  ol  steel  Castings  in  the  United  states.  Major  1!    \   Bull. 
Foundrj   rradeJl.,vol  27,  no.  356,  June  14, 1923,  pp   177-480      Reviews  history 
of  industry  gives  its  general  divisions  and  discusses  basic  open-hearth  and  acid 
pi  act  ices 

STl   I   I  .  HI    \ T  TREATMENTOF 
Ctanide   Hardening.     Facts    Worth    Knowing   about    Cyanide    Hardening     Can 
Machy.,  vol   29,  no   25,  June  21,  1923,  pp   19  and  24      Temperature  and  time 

of    hi   ■  t  iiit-     in     important    factors     tools    heated    in    tins    way    generally    retain 

their  shape  and  dimensions;  lime  watt  i  or  pure  cold  watt  i  foi  quenching. 


Pyiiomi.  in  i.v      Heat-treatment  of  Steel  with  Special  Reference  t.,  Production,  J. 
w    l  rquhart.     Machy    (Lond.),  vol   22.  no   660,  June  21,  192:f.  pp 
Temperature  determination;  magnetic  detector;  electric  furnaces  and  magnetic 
control;  fusible  salt  detectors;  option]  methods  "f  heat  determination;  Manelard 
pyrometry;  nature  of  critioal  rani  ol  In  at  covering  j*uk  oi  Ae  range. 

M  ill.   Isdi  STRY 
Power  and  Fun  CoMacifpnon      Power  and  ..'notion  of  the  Iron  and  - 

Industries  of  the  Pittsburgh  District,  Simmer  B.  Ely  and  W  P.  Kittman. 
Mech  Eng  ,  vol  46,  no  7,  J . 1 1  >  1923,  pp  401-406,  13  f,gs.  Account  of  ur 
cation  of  present  power  requirements  and  potential  future  power  pi— fliil'Hinj 
in  Pittsburgh  district,  conducted  by  Carnegie  Inst  oi  Technology,  '1/  with 
relation  to  community  and  its  development  as  whole  and  (2)  with  relation  to 
various  specific   industries   of   community. 

STREET    RAILWAYS 

Cars  Electric  Tramway  Polling  Stock,  v\  I.  Ireland  Tramway  4-  Rjr.  World, 
vol  53,  no  29,  June  14,  1923,  pp  295-304,  is  figs  Pundamental factors  which 
inust  be  considered  in  making  changes  in  design;  double-deck  can  and  single- 
deck  cars.     Paper  to  be  read  at  Congress  ,,f  Tramways  &•  Light   I 

New  Philadelphia  Cars  will  have  Many  Modern  Devices.     Elec  rv   jj  , 
vol.  61,  no.  26,  June  30,  1923,  pp   1073-1076,  s  figs     Single-end  type  is  di 
for  cither  two-man  or  one-man  operation;  all  ears  to  be  equipped  with  safety 
devices;  complete  auxiliary  equipment;  520  passengers, 

Pittsburgh's  New  Light  Mx"  Train.  Elec  I{_\  .11  ,  vol.  61.  no.  22,  June  2. 
1923,  pp.  919-922,  5  figs  Describes  new  type  of  two-car  train  composed  of 
low-floor  cars,  developed  by  Pittsburgh  Rys  ;  two  motors  on  trailer,  arranged 
for  forward  only  and  without  separate  controller;  emi  rgeney  braking. 

Trailers.  Three-Door  Trailers  in  Toronto.  Elec.  Ry.  .11  .  vol  81,  no.  25,  June  23. 
1923,  pp.  1033-1034,  3  figs.  Trailers  are  attached  to  Peter  Witt  motor  cars, 
are  operated  on  pay-as-you-pass  plan,  and  have  three  doors,  of  which  one  can 
be  changed  by  conductor  from  entrance  to  exit,  as  traffic  demands. 

STREET  RAILWAYS.  TRACK 
RELAYING.  Relaying  Street  Railway  Tracks  and  Maintaining  Traffic  Operation 
(Die  Gleiserneuerung  der  Strassenbahnen  unter  BerQcksichtigung  der  Aufrech- 
terhaltuiig  des  Betriebes),  II  Sober  Yerki  hrsteehnik,  vol.  40,  nos.  21  and  22, 
May  25  and  June  I,  1923,  pp.  177-179  and  ls.7-189,  lOfigs.  Relaying  operations 
of  single  and  double  tracks  (a)  with  interrupted  traffic  (b)  with  uninterrupted 
traffic,  and  (c)  during  intervals  when  cars  are  not  running. 

STRUCTURAL  STEEL 

Buildings  Structural  Steel  for  Buildings.  Eng.  <fc  Contracting  (Building,),  vol. 
59,  no.  6,  June  27,  1923,  pp.  1450-1454.  Practice  adopted  by  Am.  Inst.  Steel 
Construction  for  design,  fabrication,  ami  erection. 

Construction  Specifications.  Cheaper  Steel  ( Construction  is  Objective  of  A.  I.  S.  C. 
Can.  Engr..  vol.  44.  no.  20,  June  26,  1923.  pp.  015-618,  3  figs.  Proposed  new 
specification  for  steel  construction  formulated  by  Technical  Committee  of 
Assn.  of  Fabricating  Companies;  working  stresses  increased:  Rankine  column 
formula:  new  stiffener  spacing  rule:  derivation  and  defence  of  formulas. 

Standards.  Rolled  Steel  Sections  British  Standard  Dimensions  and  Properties). 
British  Eng  Standards  Assn.,  no.  Ii,  May  1923,  71  pp.  Tables  for  equal  angles, 
unequal  angles,  bulb  angles,  bulb  plates,  channels,  beams,  tee  bars,  and  metric 
equivalents  for  same. 

SI  BSTATIONS 

Open-Air  High-Pressure.  High-Pressure  Open-Air  Sub-Stations.  Elec.  Rev., 
vol.  92,  no.  2376,  June  8, 1923,  p.  902,  2  figs.  Details  of  25,000-volt  Kilmarnock 
installation 

SUPERHEATED  STEAM 

Economy  of.  The  Economy  of  Superheater  Steam  Indus.  Management  (Lond.), 
vol.  9,  no.  12,  June  14,  1923.  pp.  365-366,  2  tigs  Points  out  that  superheaters 
give  theoretical  sax  ing  of  approximately  15  per  cent,  and  actual  saving  of  from 
5  to  12  per  cent  of  fuel  burned. 

SURVEYING 

Range-Finder.  The  Range-Finder  on  Surveys.  W.  A.  Fletcher.  Dominion  Land 
Surveyors'  Assn.,  JL,  vol  1,  no.  4,  Apr.  1923.  pp.  5-10.  5  figs.  Description  of 
Ban  and  Stroud  instrument;  range-finder  adjustment;  suitability  of  range- 
finder  for  general  exploratory  surveys 

Theodolites.  A  New  Double-Reading  Micrometer  Theodolite.  Dominion  Land 
Surveyors'  Assn.,  Jl.  vol.  1,  no.  5,  July  1923.  pp.  12-13,  5  figs.  Instrument  desig- 
ned by  C.  F.  Cassella  &  Co  .  London,  for  use  on  geodetic  and  exploration  surveys 
where  accuracy  ol  highest  order  is  desired. 

Hildebrand's  8-Cm.  Theodolite  With  Screw  Microscope  and  Its  Vse 
in  Municipal  Surveying  'Der  Hildehraiid-scm-Theodolite  mit  Schraubenmik- 
roskopen  und  seine  Verwendung  bei  Btadtvermessungen),  Karl  I.udcmann. 
Zeit.  fiir  Instriuiientiiikui.de,  vol  43,  no  .">.  May,  1923,  pp.  145-161,  4  figs. 
Critical  description  of  design  and  construction. 

Underground,  Tacheometry  as  a  Method  of  Underground  Surveying.  Henry  Briggs 
and  James  Cooper  Instn  of  Min.  Engrs..  Trans.,  vol  66,  Part  1.  Mar  1988, 
pp.  30-43  and  idiseussion)  43,  13  figs  History,  methods,  instruments,  and 
accuracy. 

SWITCHBOARDS 

EQUIPMENT,  Selection  of  Switchboard  Equipment.  S  W.  Maugcr.  Power  Plant 
I  Ing.,  vol.  27.  no.  13.  July  1.  1923,  pp.  0S0-6S3.  5  figs  Considerations  involved 
in  selection  of  switchboard  equipment  for  industrial  power  plants  of  from  1000 
to    6000    kva. 


TAYI  i  IB  SYSTEM 

Building  Industry,     <  if  What  Value  Is  the  Application  of  the  Taylor  System  to  Labor 

leney     in  the  Building  Industry''    \\  eleheii  Wert  hat  die  Anwcndung  des 

Taylor-Systems  auf  die  Arbeitslentungen  in  Baugewerbe?),  11   Agats     Bauin- 

gciiieur.  vol     I.  no    8,  Apr    30,   1923,  pp    231-233       How    Taylor  system  can  be 

applied  to  advantage  in  building  industry 

TELEPHONE 

Crackim.  \iusis  in  lln  iimh  ('racking  Nmses  in  Telephones  tlsnackgcrausche 
und  statisehe  Fntladungeii  am  l'ernln  rer '.  11  Bahr  l'lektrotcchnische  Zeit.. 
vol  44,  no  18,  May  3,  I"2:t.  pp.  410  Based  on  series  of  tests,  author  conch, 
that  assumption  of  that  sharp  cracking  nois,  s  in  receiver  arc  hitting  of  mem- 
brane upon  magnets  or  heavy  bending  of  membrane  is  not  fully  correct  and  that 
these  noises  may  be  also  causisl  b\  ,-!,•,  tr.vdv  iianuc  or  condenser  action  of  coils 
themseh  ». 
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TELEPHONY 
Problems.  Problems  in  Telephony  Solved  and  Unsolved,  J.  A.  Fleming.  Elec. 
Rev.,  vol.  92,  no.  2377,  June  15,  1923,  pp.  929-930  also  Elecn.,  vol.  90,  no.  2352, 
June  15,  1923,  pp.  642-644.  Chief  unsolved  problem  is  invention  of  receiver 
acoustically  more  efficient  than  present  type  of  magneto  receiver,  and  with 
equal  or  better  speech-reproducing  power.  Discusses  aerial  wave  energy; 
nature  of  speech  sounds  and  the  ear;  telephone  as  energy-translating  appliance: 
transmitter  and  repeater  problems;  carrier-current  telephony ;  high-frequency 
currents;  commercial  telephony;  radiotelephony;  etc. 

TEXTILE  MILLS 

Electrical  Equipment.  The  Electrical  Equipment  of  a  Cotton  Mill.  Elec.  Rev., 
vol.  92,  no.  2376,  June  8,  1923,  pp.  899-902,  11  figs.  Rochdale  mills  of  No.2 
Dunlop  Rubber  Cotton  Mills,  Ltd.  are  entirely  electrically  driven,  and  consist 
of  large  spinning  and  weaving  establishments,  euuipped  with  up-to-date  machi- 
nery for  production  of  cotton  cord,  fabric,  etc.  used  in  manufacture  of  Dunlop 
cord  tires. 

THERMO  DYNAMICS 

Nernst  Third  Law.  Nernst's  Heat  Theorem  (Das  Warmetheorem  von  Nernst  in 
rechnerischer  und  zeichnerischer  Darstellung),  Schmolke.  Dinglers  polytech- 
nisches  Jl.,  vol.  338,  no.  9,  May  12,  1923,  pp.  91-95,  3  figs.  Enunciates  a  third 
thermo  dynamic  law,  giving  numerical  and  graphic  presentations. 

THERMOSTATS 
Regulation.     Research  of  Thermostats  (Reeherehes  sur  les  thermostats),  A.  Tian. 
Journal  de  Chimie  Physique,  vol.  20,  no.  2,  June  1,  1923,   pp.    132-166,  2  figs. 
Disadvantages  and  defects  of  present  thermostats;  thermostats  with  one,  two 
or  more  enclosures;  regulation  of  thermostats;  results  of  experiments. 

TIRES,  RUBBER 

Air-Cdshion.  Shoeing  a  Car  with  Low-Pressure  Air,  J.  E.  Hale.  Soc.  Automotive 
Engrs. — Jl.,  vol.  13,  no.  1,  July  1923,  pp.  41-50,  41  figs.  Describes  results  of 
deliberate  attempt  to  make  motor  vehicles  ride  on  air  that  is  at  low  pressure, 
through  usage  of  air-cushion  tire  having  greater  carcass  flexibility  than  is  usual 
and  by  enlarging  size  of  tire  section  so  as  to  provide  greater  area  of  contact 
between  tire  and  pavement;  effect  of  car  operation;  durability  and  tire  cost."" 

Cord.  Flat  Band  Built  Cord  Tires.  India  Rubber  World,  vol.  6S,  no.  4,  July  1 ,  1923, 
pp.  625-627,  10  figs.  Describes  unique  method  that  utilizes  maximum  strength 
of  cords  and  affords  full  control  of  each  stage  in  balanced  tire  construction. 

Large-Section.  Experiments  Indicate  Possibilities  cf  Large  Section  Tires,  S.  P. 
Thacher.  Automotive  Industries,  vol.  48,  no.  26,  June  28,  1923,  pp.  1375-1378,  7 
figs.     Advantages  of  balloon-type  pneumatic  and  reasons  for  its  development. 

Patent  Specifications.  Wheel  Tyres,  Pneumatic  and  Other  Elastic,  and  Rims 
for  Use  Therewith.  Abridgment  of  Specifications,  class  144  (ii),  period_1909-15, 
1923,  385  pp.  Patents  for  inventions. 

TRACTORS 
Industrial  Plants.  Use  in.  How  the  Railless  Railroad  Solves  the  Unskilled  Labor 
Problem,  Matthew  W.  Potts.  Chem.  &  Met.  Eng.,  vol.  28,  no.  24,  June  18, 
1923,  pp.  1061-1064,  4  figs.  Tractor  and  trailer  transportation  eliminates 
man-handling  around  plant;  gives  advantage  of  hauling  long  trains  without 
■necessity  of  following  any  given  path. 

TRANSFORMERS 

Thref.-Phase  vs.  Single-Phase.  Three-Phase  Vs.  Single  Phase  Transformers  for 
Distribution  Power  Service,  E.  Y.  Porter.  Jl.  Electricity  &  West.  Ind.,  vol. 
50,  no.  11,  June  3,  1923,  pp.  455-458,  12  figs.  Important  features  of  this  class 
of  transformers;  methods  of  mounting;  means  and  appliances  for  determingmg 
actual  load  of  distribution  transformers.  Report  Distribution  Transformer 
Sub-Committee  of  Apparatus  Committee  before  Pacific  Coast  Electrical  Assn. 

TRANSPORTATION 

Canadian  Routes.  Transportation  Pontes  in  Canada,  Frederick  W.  Cowic.  Eng. 
.11.,  vol.  6,  no.  7,  July  1923,  pp.  313-321,  3  figs.  Their  relation  to  enduring 
production. 

Mass.  Planning  Mass  Transportation  Facilities,  T.  Fitzgerald.  Engrs.  Soc. 
West.  Pa—  Proc,  vol.  39,  no.  2,  Mar.  1923,  pp.  47-68  and  (discussion)  09-77. 
Object  and  importance  of  mass  transportation;  foundations  of  community  devel- 
opment; factors  affecting  plans;  influence  of  topography;  street  congestion  and 
rerouting;  steam  railways;  bus;  separate  grade  terminals  for  surface  cars; 
rapid  transit. 

TUBES 

Seamless  Steel.  Mill  Produce  Small  Si/.-  Tubes.  E.  F.  Hoss.  Iron  Trade  Rev., 
vol.  72,  no.  26,  June  2S,  I923,pp  I877r1882,  9  figs.  NewpIantofWeldlessTu.be 
Co.  makes  seamless  tubing  of  3'  ..-in.  diam.  and  smaller;  requirement  was  especial- 
ly designed  to  speed  up  production;  fi  rining  department  provided, 


u 


UNEMPLOYMENT 
Payments  to  Unemployed.  Notes  on  Unemployment  Problems.  Int.  Labour  Rev., 
vol.  7,  no.  6,  June  1923,  pp.  898-932.  Bills  on  unemployment  insurance;  working 
of  existing  systems  of  insurance;  unemployment  insurance  by  industries;  unemp- 
loyment relief  for  foreign  workers;  agencies  for  placement;  provision  of  work. 
Conditions  in  France,  Germany,  Italy,  Great  Britain,  Roumania,  Netherlands, 
and  other  countries. 

V 

VACUUM  TUBES 
Three-Electrode.     A  New  Three-Electrode  Tube   (Sur  un  nouveau  tube  triode). 
Industrie  Eiectrique  vol.  32,  no.  742,  May  25,  1923,  pp.  185-186,  5  figs.     Descri- 
bes Doule  tube,  operated  as  a  rectifier  but  having  a  sodium  anode  kept  at  required 
temperature,  consistuting  a  very  sensitive  detector. 

VARNISHES 
Hardness.     A  method  for  the  Determination  of  the  Comparative  Hardness  of  Varnish 
Films,  W.  H.  Wilkinson.     Paint  Mfrs.  Assn.  of  U.  S.,  Sci.  Section,  Circular  184, 
June  1923,  pp.  302-304,  3  figs.     Comparison  of  previous  methods  and  description 
of  new  one. . 

VENTILATION 

Schoolrooms.  The  Ventilation  of  Schoolrooms,  George  T.  Palmer.  Am.  City,  vol. 
28,  no.  6,  June  1923,  pp.  571-574,  1  fig.  Resume  of  results  of  four  years  research 
conducted  by  New  York  State  Commisssion  on  Ventilation 

VIBRATIONS 
String  and  Spring.     On  Mechanical  Devices  for  Demonstration  of  Vibrations  of 
String  and  Spring,  Shuichi  Hayashi,     Kyoto  Imperial  Univ.  .Memoirs  of  College 
of  Science,  vol.  6,  no.  3,  Mar.  1923,  pp.  165-169,  10  figs.     Describes  instruments 
devised  by  author  for  studying  sounds  of  different  pitches 

VISCOSIMETERS 
Types.  Principles  of  Viscometry.  Indus  Australian  &  Min.  Standard,  vol.  69,  nos. 
1796  and  1797,  May  3  and  10, 1923  pp.  712-713  and  734-735.  Abstract  of  lecture 
before  Soc.  Chem.  Industry  of  Victoria,  containing  discussion  on:  elementary 
principles  of  viscometry,  by  W.  Stone;  operation  of  Michell  viscometer,  by  F. 
E.  A.  Stone;  operation  of  Macmichael  viscometer,  by  H.  L.  Longbottom;  and 
construction  and  merits  of  various  efflux  viscometers  and  operation  of  Stone's 
absolute  viscometer,  by  R.  Boan. 
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WASTE  ELIMINATION 

Industrial.  Industrial,  Waste,  Oliver  Sheldon.  Indus.  Management  (Lond.), 
vol.  9,  no.  12,  June  14,  1923,  pp.  357-358.  Waste  is  epitomized  as  anything  which 
prevents  most  efficient  use  of  personnel,  plant,  material,  power,  opportunities 
and  capital,  and  it  is  shown  how  losses  in  industry  arising  from  these  causes 
may  be  prevented. 

WASTE  HKAT 

Cement  Kilns.  Waste  Heat  from  Cement  Kilns  Operates  Entire  Mill.  H.  A.  Schaffer. 
Chem  *  Met.  Eng.,  vol.  29,  no.  1,  July  2.  1923,  pp.  18-19.  Points  out  that 
with  efficient  prime  movers  and  grinding  equipment  entire  cement  plant  may 
be  operated  on  power  from  waste-heat  boilers. 

WATER.  POWF.I! 
Studies.     Water  Power  Studies,  William  T.  Taylor.     Elec.  Rev.,  vol.  92,  nos.  2377 
and  2378,  June  15  and  22,  1923,  pp.  924-926  and  991-993,  8  figs.     Stream  flow. 
WATER  SUPPLY 
Sydney,  Australia.     The  Cordeaux  and  Avon  Reservoirs  for  Sydnev  water  Supply. 
Engr.,  vol.  135,  no.  3518,  June  1,   1923,  pp.  570-573,  12  figs.      Partly  on  supp. 
plate.     Description  of  dams  under  construction  and  of  the  plants  at   the  two 
works. 

WATER  TREATMENT 
Softeners,     steel  Mill  Installs  Modern  Softeners,  Q.  s.  Reynolds      Blast  Furnace 
&  Steel  Plant,  vol.   11,  no.  6.  June   1923.  pp.  337-339.    I   tiys       Investigation 
shows  necessity  of  improving  power  and  cooling-water  conditions,  by  introduc- 
tion  of   latest   water  softeners. 
Welding.     See  Autogenous   Welding;  Oxy-Aretylcne  Welding. 

WINDING  ENGINES 
Drum.     A  Large  Winding  Drum.     Engineer,  vol.  L35,  no.  3521,  June  22.  1923,  p.  6.7°' 
4  figs,  partly  on  p.  662.     Describes  new   winding,  drum,  installed  in  winding 

engine  of  British  coal  mine,  which  is  21  It.  m  diam.  by  12  ft.  in  width. 
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ACCOUNTING 

Small    Plants.      Bookkeeping    for   the   Small    Plant,    ('     .1     Morrison       Am     Mm  I, 
vol.  59,  no.  1,  July  5.   1923.  pp.   19-21,  4  figs.     Requirements  *•■•   jetting  up 
bookkeeping  system;  numbering  accounts,  cheeks  and  stubs;  making  entries 

e    book    and    ledger;    drawing    up   statements 

w  TOMOBILE   FUELS 
Tehth      Winter  7e-ts  Show   Lower  Mileage  with  Heavy  Fuels,  If   ('    Dickinson  and 
John  A    C    Warner      Boc     Automotive  Engrs      II  .  vol    13,  no    I.  July  1923, 
pp.  87-92,  3  figa      Results  of  tests  made  bj  Research  Depl   of  Soc   Automotive 

I'.ngrs.  under  winter  conditions  of   1923  to  determine  whether  relative  fuel 

mileages  for  different   fuels  are  dependent  on  temperature  at   which  e:,r  opera- 
tion is  conducted 

\i  TOMOBILES 

Hi  id  in  .in-  Importance  of  Bettei  Automobile  Head  Lamps  and  Proper  Adjust- 
ment. It  \  Falge  and  W  C  Brown  Soc  Automotive  Engra  Jl  ,  vol.  13, 
no  i,  .inly  192.!.  pp  25  -"'.  9  in'-  Testa  made  v.  >  <  1 1  common  type  of  head 
lamp  wrtli  n  parabolic  reflectoi  to  how  effects  produced  by  placing  sourer-  of 
light  in  different  positions,  describes  type  of  lens  thai  will  compensate  for  com 
mercial  variations  in  position  of  filament  and  a)  same  time  distribute  light 
effectively,  converging  or  diverging  rays  laterally  while  maintaining  top  oi 
it  substantial!}  at  level  oi  bead  lump,  requirements  for  uniform  and 
lory  service  of  lamp    and    uch  part    i    Blamenti    sockets,  reflect 

etc. 

B 

BOILER    FIRING 

Efficiency.  Art  of  firing  (Beitrag  sur  Heiikunstl  Feuerungatechnlk,  vol  IP 
no  17.  June  1,  1923,  pp  ISO  182,  2  figs  Air  distribution  and  non  uniformity 
"f  coal;  goo*!  manual  itoking  gives  cneapt  it  team;  value  of  flams  chamber, 
inRh  ignition  temperature,  and   Ion   i  n<i   temperatun 
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BOILERS 

Inspection.     Boiler  Inspection,  R.  J.  Furr,     Southern  Engr.,  vol,  59,  no    3,   Maj 
1923,  pp.  38-4 1      How  boiler  inspector  goes  about  inspecting  b  boilei  and 
of  the  points  to  be  observed. 

Repairing.  Repairs  to  Lap  Joint  Failures  of  Watei  Pockets  ol  Sfarrow  Boilers, 
Alec  Broughton.  Indus.  Australian  &  Mm  Standard,  vol.  69,  no  1800,  Maj 
31,  1923,  pp  882-884,  6  figs  Description  ol  a  typical  repair  job  on  Yarrow 
boilers,  witn  lowei  drums  of  elliptical  section,  fitted  in  man]  vessels  ol  11  M. 
Navy  m  prewar  and  earl]  war  years;  origin  ot  ii"uMe  described,  and  co 
quenl  repair  job.  Pes  in  unsymmetrical  shape  ol  watei  pockets  Abstract 
of  paper  read  before  Instn.  Engrs. 
i  Small  Plant  I  quipped  i"i  I  stensive  Tests  to  Check  Weeklj  Performance, 
.1    u     Geigei    ""I   H     I     Solberg      Power,  vol    58,  no    -'.  Julj    10,   1923,  pp. 

....   .;   in"-      Tests   conducted    by    Lafayette    il"\    Board    and    Papei    '  o 
Lafayette,  Ind.;  economisers  and  feedwater  heatei  i  with 

four  3,000-sq.  ft    i.'iiiif.    boilers;  automatic  dampei  control  regulates  Buppl] 
..I  warm  mi  f 1 1. n i  drying  room;  oni   condensing  and  two  35-lb   back  pre 
Corliss  eni  cess  machinery 

\inii.  vi  Ti  in  The  Ladd-Belleville  Vertical-Tube  Boilei  I  a  chaudiefe  Ladd 
Belleville  a  tubes  verticaux)  Vie  rechniqui  et  Industrielle,  vol  5,  no  14, 
Mm    1923,  pp    107  his.  2  in...      Hi  i.  i  di   cripti if  design  and  operation 

u  '    1 1   ( .  vs  t  un  n      Boilera    Operating    under    Blast-Fu  Otnei     vl 

Qaai      i     Fohnstone  Tayloi      Co  157,  June  I . 

0      I    I  '•'.      '    lie  \"li   ■    oi lei  i 

U  inn    I  i  in       Si  •    /■"''■        ii 


i   ANALS 
Boat  Lift*      Design  of  Boat  Lift  witl     10-Meter  Lift  hebe- 

werke    \..n  36  m  ii'ii'     Bauarl  Hartkort"),  "    Karnei      Bauingenieur,  vol    •. 
n..    Hi.   Maj    31,   1923.  pp    286   !94     I   '  a        I  ••   eribt     llnrlo.rt  ty| 
lift  designed  for   Hohentollern  I  Nierdefino* 
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CAST    [RON 
on:  Its  Production,  Mechanical   Properties  and  Pos- 
ilitiea,  II    Bauer      Foundry  Trade  .11  .  vol   27,  no   866,  June  7,  1028,  pp. 
166,  (•  figs,     Reeu  uses,    Translated  (torn  Btahl  u. 

lean. 

COKE  II  win  I.n<; 
AvoioAXca  oi  Smali  Sum      I  Binder     G 

\\  i  il    66,   bo    22,  June  2,    L028,   pp.    818416,  8  figa 

operation!  of  a  gas  works  working  two  shifts  in  24  hours;  cote  production 
and  mi i:»il  coke;  recommendationa  lor  plant  and  operations  to  avoid  Email 
i  oke  aa  Far  aa  possible 

•mi  il.     Mechanical  Handling  of  Coke  :it  thi  riant  of  the  Lyon 

Gat    l  i  tnique  du  coke  a   I'usine  de   Perrache, 

de  la  Compagnie  du  <  lai  de  Lyon),  Ch  Dantin  Genie  Civil,  vol  K2.  no.  23, 
June  9,  1023,  pp.  541-548,  0  figa  partly  on  aupp  plate  Description  of  new 
automatic  plant;  capacity  180,000  tuns  per  year  at  0.75  francs  per  ton;  over- 
head monorail  conveying. 

D 

DAMS 
Earth.     Methods  and  Machinery  Used  in  the  Construction  of  the  Scituatc  Dam 
i.f  the   New   Providence   Vvater-Supply,  George  A.   Oriffin.     Contractors'    & 
Engrs.1  Monthly,  vol.  6,  no.  .">.   May   1923,  pp.  47-52,  4  figs.     Construction 
details  of  one  of  the  largest  earth  dams  in  United  States. 

E 

EARTH 
KE  of.     Sand   Pressure  (Ueber  den  Sanddruckl.  Ph.  Forchheimer.     Schwei- 
serische  Bauzeitung,  vol.  81,  no.  -'4.  June  16,  1923.  pp.  293-296,  6  figs.    Study 
of  earth  pressure  «l  tth  references  to  earlier  works  of  author  and  other  investig- 
ators. 

ELECTRIC  CONDUCTORS 
Bronze.  Technical  and  Economic  Importance  of  Bronzes  for  High-Frcquency 
Overhead  Lines  (Die  teehnische  und  wirtschaftliche  Bcdeutung  der  Bronze 
filr  Hochspannungsfreileitungen).  Robert  Edler.  Elektrotechnik  u.  Maschi- 
nenbau,  vol.  41,  no.  21.  May  27.  1923,  pp.  305-311.  Shows  necessity  of  determ- 
ining in  each  case  whether  use  of  bronze  in  place  of  copper  will  be  advantageous, 
as  copper  supply  of  Austria  does  not  cover  one-third  of  consumption;  successful 
use  of  copper  steel  wire. 

ELECTRIC   METERS 
Testing.     Testing  and   Maintenance  of  Electric  Meters,  W.  H.  Talbott.  Jl.  Elec- 
tricity &  West.  Ind.,  vol.  50,  no.  11,  June  1,  1923,  pp.  446^448.    Maintenance 
of  switchboard  instruments,  meters,  and  relays  has  received  particular  study 
during  past  year.     Report  Meter  Committee  before  Pacific  Coast  Elec.  Assn. 

ELECTRIC   PLANTS 
Diesel-Engine.     A    1,500    Hp.    Diesel    Engine   Electric    Plant.     Southern    Engr., 
vol.  39.  no.  3,  May  1923,  pp.  35-38,  6  figs.     Details  of  Diesel  engine  installa- 
tion of  Citizens  Light  &  Power  Co.,  New  Orleans,  La. 

F 

FLAMES 

Temperatures.  Flame  Temperatures,  W.  Trinks.  Fuels  &  Furnaces,  vol.  1, 
nos.  2  and  3,  June  and  July,  1923,  pp.  65-70  and  165-168,  12  figs.  Gives  set 
of  graphs  from  which  flame  temperature  can  be  read  directly  and  explanation 
of  their  use. 

FLOW  OF  WATER 

Hot  Water.  Flow  of  Hot  Water  U'nder  Pressure  and  Its  Possible  Application 
(Sur  l'ecoulement  de  l'eau  chaude  sous  pression  et  son  application  possible), 
M.  Grauce.  Revue  de  l'lndustrie  Minerale,  no.  59,  June  1,  1923,  pp.  331- 
343,  10  figs.  Compares  energy  of  hot  water  with  that  of  steam;  hot-water 
piping  theory  of  trompe;  application  of  hot  water  for  purpose  of  trompe, 
especially  vacuum  trompe. 

FLUMES 

Concrete.  Building  a  Concrete  Flume  in  Rough  Country,  H.  K.  Fox.  Eng. 
News-Rec,  vol.  91,  no.  1,  July  5.  1923,  pp.  20-21,  5  figs.  Railroad  built 
along  line  from  source  of  materials  and  then  taken  up  as  flume  is  built  in 
reverse  direction;  2J^-mi.  conduit  and  flume  line  built  by  San  Joaquin  Light 
&  Power  Corp.,  Cal. 

H 

HEATING   AND  VENTILATING 

Conservatories.     Heating,    Ventilating    and    Humidifying    One    of    the    World's 
Largest  Private  Conservatories.     Heat.   &  Vent.  Mag.,  vol.  20,  no.  6,  June 
1923,  pp.   39-43,   8   figs.     Unique   methods  followed  in  design   of  equipment 
for  Dupont  horticultural  buildings  at  Longwood,  Inc. 
HIGHWAYS 

State,  Economical  Development  of.  The  Economic  Development  of  State 
Highways,  Thomas  H.  MacDonald.  Good  Roads,  vol.  64,  no.  23,  June  6, 
1923,  pp.  214-216  and  218-219.  Explains  "7  per  cent"  system;  principles  of 
financing;  deferred  payments. 

I 
INDUSTRIAL   MANAGEMENT 

Routing  Through  Assembly.  Routing  Automobiles  Through  Assembly.  Manage- 
ment &  Administration  (Management  Eng.  &  Administration  Combined), 
vol.  6,  no.  1,  July  1923.  p.  48,  A  semolina  engines;  chassis  assembled  on 
opposite  side  of  room;  turning  chassis  broadwise  and  upside  down. 

Stabilizing  Employment.  Safeguarding  [ndustrv  bv  Stabilizing  Employment, 
W.  I.  King.  Taylor  Sue-  Bui  .  vol.  8,  no.  3,  June  1923,  pp.  S5-89  and  (dis- 
cussion) 89-95.  Based  upon  information  collected  by  Natl.  Bur.  Economic 
Research;   measuring  changes  in   employment. 

Workshops.  Improvements  in  Workshop  Management  (Verbesserungen  im  Werk- 
stiitt,  ..!„  in.  I.  .  (.  I  una  Verkehratechnik,  vol.  10,  no.  22,  June  1,  1923. 
pp.  185-187.  Critiizes  time-piece  rate  in  German  railway  shops,  and  explains 
new  method  based  on  minimum  number  of  workers  and  maximum  output, 
and  bonus  payment. 

INSI   I.ATi  IKS,    ELECTRIC 

Porcei. mn  Porcelain  Insulators.  II.  P.  Moss.  Commonwealth  Engr.,  vol.  10,  no. 
V    Mar     1.    1923.    pp.   288-291,  6  figs.      Standard    specification    it    design   and 

testing  of  porcelain  insulators,  issued  bj   British  Lug.  Standards  Assn. 


I    Mills 

Atjtomati.  Piston  Machini  roola  toi  Railway  shop-  l.'\  Gaa  .  vol,  38,  no.  23, 
Jum  8,  1923,  pp  B50-851, 2  figa  Ryder  automatio  lathe  for  piston  and  piston- 
ring  manufacl  m 

LOCOMOl  IVE8 

Lull.  It  U  latest  Locoiii.iiiM  I  \  pi  •  i.i  the  Erie  U.K.  Kv.  Rev  ,  vol.  72.  no 
24,  June   16,  1923,  pp    986-988,    I  figs      Tractive  and  steaming  capacity  of 

pi.wi.us  ,1,-igns  augmented   l>\    application  of  specialties   to   new    freight   and 
pass,  rjger  powei 


4-6-0.     New  4— 6-0  Type  Expreaa  Loi  London  Midland  4  ..Iway. 

I:       Gaa  .  vol    .'ih,  no    26,  I,  p.  956,  4  hgs    partly  OH  p    957.    Data 

nett     )-e\  lindi  r    locomotive,    giving    total    weights    in    working    order   and 
dimensions;   has   tenders  of    new    design   having   capacity   of   3.000  *>'     ■■ 
and  6  tons  coal,  tractive  effort  29,470  lb. 

M 

MARINE  BORERS 

San  1  ham  [000  ll.uniiiii      T<  •  Francisco  Harbor  fVoldoounne  Paeleorm- 

aodclseggelser    i    San    Pranciacos    Ilavn    og    amerikana!  :era6- 

gelaer),  G.  Lorena      IngeniCren,  vol   32,  no.  12.  Mar   24.  1923.  pj 
1  fig      Investigation  made  l,y  Danish  Society  and  Am    Nat   Research  Council; 
discusses  recent  teredo  epidemic  and  dl  aeril  I  -  their  •:■  -    rk. 

MEA81  RING   IN81  Rl  Ml 

Standardization  of  Elsctkicau  '1  in  Standardization  of  Electrical  Measuring 
Instruments.  Jl  B  Brooks.  Am.  Inst  1  he  Engra — JL,  vol  42.  no  7,  July 
1923,  pp.  713-722.  Points  out  advantages  of  national  standard  specif]  cat  ions 
for  manufactured  articles;  history  of  standardization  in  England;  comparison 
of  British,  French  and  German  specific  it    I  nitcd  States: 

features   of   tentative   specifications      Published    by    ]  A    Bur.   of 

Standards. 

o 

OIL   ENG1 
Fale.     A  New  Heavy-Oil  Engine.     Power,  vol    58,  no    2.  July  10.  1923.  pp.  56-58. 
7    figs.      Description    of    Ealk    650-bp.    solid-infection    four-cylinder    vertical 
engine  designed  for  both  stationary  and  marine  service;  for  n, urine  propulsion 
four  engines  drive  one  propeller  through  reduction  gears. 

OVENS 

Drying.  Fuels  and  Their  Handicaps  as  Related  to  Drying  Ovens.  H.  M.  Lane. 
Fuels  i  Furnaces,  vol.  I,  no.  1,  May  1923.  pp  4-5.  Considers  electricity, 
gases,  oil,  coal,  and  coke.     Latter  is  most  economical. 

OVERVOLTAGES 

Protection  Against.  Technical  Viewpoint  on  Excess  Voltage  Protection  Lmig« 
teehnische  Gesichtspunkte  zur  Beurteilung  der  UeberstromechutseinricD- 
tungen  in  Hochspannungsnetzcu.  M.  Schleicher.  Elektriache  Betrieb,  vol. 
21,  no.  10.  May  24,  1923.  pp.  109-111.     Di  '-ms  with  and  without 

auxiliary   line,   special   cables   with   auxiliary   line   added,   and   auxiliary'  line 
laid  separately,  and  their  functioning. 


PIPE,  cast-iron- 
Corrosion.     Underground  Corrosion.     Gas  Industrv  'Manufactured  Gas  Edition), 
vol.  23,  no.  6,  June  1923,  pp.  204-208.     Two  articles:  Steel  Pipe,  Protection 
From   Corrosion,   by   W.    M.    Murphy;    Underground   corrosion   as  Affecting 
Cast  Iron  Pipe,  by  H.  Y.  Carson. 

PUMPING   PLANTS 
Screens.   Revolving.     Revolving  Screens  for  Low-Lift   Pumping  Station,   Detroit 
Filters.  Theodore  A.   Leisen.     Eng    News-Rec  .  vol.  91,  no.   1.  July  5.   1923, 
p.   14,  2  figs.     Primary  mission  to  intercept   floating  and  slush  ice;  adhering 
matter  flushed  into  through  leading  to  m 

R 

RAILWAY  CONSTRUCTION 

N.  Y.  Central,  N.  Y.  Rapid  Progress  Being  Made  on  Castleton  Cut-Off.  Ry. 
Age,  vol.  74.  no.  30,  June  30,  1923,  pp.  16S1-1686,  13  figs.  Work  on  new- 
New  York  Central  line  to  relieve  congestion  at  Albany;  bridge  structure  is 
about  one  mile  in  length  heavy  construction  on  east  side  of  river;  unusual 
culvert-construction  problem. 

REACTORS 

Current-Limiting.     Forcing  Most  Economical  Load  Division  bv  Reactors,  A.   H. 
Sweetnam.     Elec.  World,  vol.  81,  no.  25,  June  23,  1923.  pp.  1463-1466,  2  figs. 
Investigation  of  values  on  Boston  system  leads  to  decision  to  install  reactors 
with  taps  permanently  built  into  reactor  structure;  limits  voltage  drop. 
REFUSE   DISPOSAL 

Factory.  The  Scientific  Utilization  of  Factory  Refuse.  David  Brownlie.  Chem. 
Trade  .11.  &  Chem.  Engr.,  vol.  72,  no.  1881,  June  8.  1923.  pp.  693-4594.  Proper 
utilization  of  general  refuse  in  chemical  works  said  to  be  source  of  fuel  economy 
methods  and  equipment. 

RUBBER   INDUSTRY 

United  States.  The  Rubber  Industry.  U.  S.  Bur  of  Census,  Census  of  Manu- 
facturers, 1921,  24  pp.  General  statistics,  statistics  of  wage  earners,  produc- 
tion, imports  and  exports. 

s 

<\ND 

Plants.  The  Design  of  Sand  Plants,  Edmund  Shaw  Rock  Products,  vol.  25, 
nos.  25  and  26,  Dec.  16  and  30,  1922.  and  vol.  26,  nos.  1.  2,  3,  9,  11  and  30, 
Jan.  13,  27,  Feb.  10.  Mav  5,  June  2  and  30,  1923.  pp  24-27.  89-90.  20-23. 
30-32.  20-22.  26-27,  36-3S,  69-71.  35  tigs  Deals  with  different  forms  of  plants 
producing  washed  sand,  and  improvements  which  have  recently  been  made 
in  design  to  make  them  produce  better  quality  of  sand;  settling  boxes  and 
their  calculation,  plant  layout  and  construction  sand  plants  connected  with  dry 
land  deposits;  etc. 

SEWAGE  DISPOSAL 

Activated  Sludge.     Experience  with  Activated-Sludge  Plant   at   Eldorado.  Ran.. 
Albert  H.  Jewell      Eng    News-Rec  .  vol    90,  no    25,  June  21.  1923.  p 
After  oil  boom,  septic  tank  and  chlorinatiou  plant  changed  to  activated  sludge. 


TELEPHONE 

Automatic.      New    Automatic   Telephone   S\-t.:.     of   the    Khatische   Railway     Neue 
Selli-taiisi  hluss-lernsprcchanlagcn     der     Rhatisclian     Bahn),    Georg     For  It 
Zentralblatt    der   Bauvcrwal  tung.   vol.    43.   noa     46-46,  June   6,    1923,  pp.  268- 
270,  7  figs.     Describee  arrangement   of  centrals;  wiring  diagrams;  table  and 
wall  instruments. 

TRANSFORMERS 

OiL-lMMEBaED.  Oil-Immersed  Transformers  Beama,  vol  12.  no  62,  June  1923, 
pp.  372-378,  8  figs.  Describee  various  types  of  static  transformers  built  by 
Brush   I  I.  and  gives  n  aM.iis  for  their  preference  for  "core''  type 

of   construction   instead   of   shell    t\pe;    construction   details;    practical   hints 
for  erection  and  use 

w 

w  ITER   GAS 
Blast  ( l  •  *.   Dost  Removal  ntOM      Removing  Dust  froi     Water-Gaa  Blast  <!as, 
A.  M    Heche.     Am    (Las  .11.  vol    118,  no    24.  June  16,   1923,  pp.  528-626. 

Official  report    of  committee  on   Elimination   of  Dust   from  Water  Gas  Blast 
ipire  Gaa  e.  llei'    tan     three  methods  of  dust  arresting 
ot    precipitation;    describes   electrical   dust    precipitating   installation,   giving 
operating  figures  and  results. 
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The  Inspector  cuts  out  a  narrow  strip  of  the  built-up 
roof  from  each  25  squares  of  roof  area.  These  strips 
are  carefully  examined  and  replaced,  being  rein- 
forced in  such  a  way  that  the  cut  does  not  impair 
the  strength  of  the  roof.  The  thick  top  layer  of 
Specification  Pitch  and  the  heavy  wearing  surface 
of  gravel  or  slag  are  then  applied. 


■■ 


csJKXi 


The  Man  on  the  Roof  is  Protecting  Your  Interests 


When  you  insist  upon  a  Barrett  Specification 
Bonded  Roof  you  know  that  you  are  insured  against 
all  repair  and  maintenance  expense  for  20  years. 
But  do  you  realize  that  you  are  virtually  insured 
against  roof  troubles  as  well  as  repair  expense  ? 

For  every  Barrett  Specification  Bonded  Roof  is  not 
only  built  by  a  dependable  roofer,  but  is  supervised 
by  a  Barrett  Inspector  who  sees  that  The  Barrett 
Specification  is  carried  out  to  the  letter. 

That  means  the  Barrett  Inspector  will  see  person- 
ally that  the  high-grade  pitch  and  felt  called  for  by 
The  Barrett  Specification  are  properly  applied  to 
give  maximum  strength  and  durability.  It  means 
that  he  will  make  the  famous  "cut-out  test" 
shown  and  described  above;  and  will  see  that  the 
thick  top  layer  of  Specification  Pitch  is  poured 
(not  mopped)  and  that  the  gravel  or  slag  surface 
is  properly  imbedded  to  insure  the  utmost  resistance 
to  communicable  fire. 

Not    until    the    finished    roof    is    O.K'd  by  the 


Barrett  Inspector  is  the  Surety  Company's  Bond 
issued.  This  Bond  Guarantee  is  much  more  than 
a  pledge  of  "no  roof  repairs."  It  is  proof  positive 
that  the  roof  was  properly  constructed  of  the 
highest  grade  materials.  And  after  all,  this  is  the 
very  best  insurance  of  long,  uninterrupted  roof 
service. 

There  are  two  types  of  Barrett  Specification 
Bonded  Roofs— Type  "AA,"  bonded  for  20  years, 
and  type  "A,"  bonded  for  10  years.  Both  are  built 
of  the  same  high-grade  materials,  the  only  difference 
being  in  the  quantity  used. 

Copies  of  The  Barrett  Specification  sent  free  <>n 
request. 


Company 


MONTREAL 


\\  INNIPEG 


LIMITED 

TORONTO  -I    JOHN    N.  B. 


VANtol  \  |.K 


II  VLIFAX,   N.  S. 


Journal  advertisers  ar<  discriminating  advertisers. 
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Pulsometer  Engineering  Co.  Ltd. 

Reading,  England. 


BELLISS  &  MORCOM  LTD. 

BIRMINGHAM,  ENGLAND. 


STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL  ENGINES 

Pulsometer  Turbine  Multi-Stage  Pump  CONDENSERS 

Centrifugal  Pumps  for  all  Services  pj^  jurjjINES 

High  Efficiency 
Best  Workmanship 


AGENTS: 


Laurie  &  Lamb, 


BOARD   OF   TRADE   BUILDING, 

MONTREAL. 


The  Canadian  Bridge  Co.,  Limited 

Main  Office  and  Works:        Walkerville,  Ont. 

Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 

Railway  and  Highway  Bridges  Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins.  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock 

An  adequate  engineering  stall  is  prepared  to  advise 
and  to  en  operate  with  prospective  clients  by  lurnish- 
ing  specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention    Given    to   the   Design   and   Manufacture    of 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Birks  Building,  MONTREAL,  P.O.  Huron  &  Erie  Building,  WINNIPEG,  MAN". 

Tegler  Building,  EDMONTON,  AITA. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Lake    Sand    and    Gravels 

We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 

Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Lei  Us  Quote  Atlantic  Coast. 

on  .  t 

Our  equipment  is  the  most  up- 
roar Requirements  to-date,    enabling   us   to   furnish 

materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 

National  Sand   &   Material  Company  Ltd. 

D.  DICK,  Jr.,  President 

Welland  Ontario 


"NIAGARA  WIRES 

COMPARE  THE  SERVICE 


%  %      ALL  MESHES 
ANY  WIDTH 
BRASS  or  BRONZE 


Manufactured  bv 


The  Niagara  Wire  Weaving  Company  Limited 

NIAGARA  FALLS,  CANADA. 

The  Largest  Manufacturers  of  Paper  Machine  Wire  Cloth  in  the  Dominion 


Mention  Oi   The  Journal  to  advertisers  advances  your  interests. 
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City  of  Ashtabula 
selects 

ELESCO 

Superheaters 

This  rapidly  growing  municipality  takes  a  natural 

pride  in  its  new  electric  light  station,  which  \v:i~ 
recently  placed  in  service. 

The  plant  was  designed  by  Stone  6c  Webster  to 
maintain  the  highesl  possible  economy  with  a  vari- 
able load.  Accordingly .  i  he  equipment  was  selected 
with  great  care  by  the  engineers  in  charge  of  tin- 
work. 

Two  650  H.P.,  Type  "E"  Underfeed  Stoker  Fired  Connelly  Water  Tube  Boilers,  equipped  with  ELES<  I  I 

SUPERHEATERS  operate  at  200  lb.  working  pressure  with  a  total  steam  temperature  of  550  degrees. 

An  even  superheat  of  160  degrees  is  easily  carried  by  the  superheaters,  which  have  proved  entirely 

satisfactory  in  their  performance. 


Series  O-T  Bulletins   will  interest  every  power  plant 
executive     and     engineer.       Mailed    free    on    request. 


Made 

in 

Canada 


The  Superheater  Company,  Limited 

Transportation  Bldg,  MONTREAL 
Works  at  SHERBROOKE,  Que. 


fF^r        i — ■ 


Connelly  Water 

Tube  Boilens 

are  of  the  4-drum  type:  have  100rf  tube  area  in  the  path 
of  circulation,  and  deliver  steam  superheated  to  from  5 
degrees  to  10  degrees  Fahrenheit.  Simple  in  design,  no  flat 
surfaces,  no  stay  bolts,  no  crown  bars,  no  braces,  no  hand- 
holes,  free  from  joints. 

All  parts  easily  accessible  for  cleaning,  both  internally  and 
externallv.  Can  be  built  in  units  from  200  H.P.  up  to 
4,000  H.P.  and  300  lbs.  pressure.  Over  150.000  H.P.  in 
successful  operation. 

E.  Leonard  &  Sons,  Ltd.  Head  Office  and  Works 

LONDON,   CANADA 

Branches: 

1790  St.  James  St.,  Montreal,  One.,  62  Water  St.,  St.  John.  N.B. 


Agents: 

The  Arthur  s.  Leltch  Co.,  Ltd.,  loni  Ki-ni  Bldg.,  Toronto,  <>m. 
\\  m.  W.  Hicks,  51,7  Banning  St.,  \\  Innlpeg,  Man. 
George  Stewart,  5  Llneham  Block,  ( lalgary,  Alt  i. 
Vancouver  Machinery  Depot,  Ltd.,  Vancouver,  B.C. 

Thos.  A.  Pippy,  Waldegrave  St.,  St.  Johns.  Mid. 

ESTABLISHED  1834 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Bfis 


SEE    THESE    TWO    MIDWEST     FEATURES 
at  the  CANADIAN  NATIONAL  EXHIBITION 


(Northwest  corner  of  Machinery  Hall) 


UNIT 

AIR 

FILTERS 

Unit  Cell  of  Type  U-1 
Midwest  Filter. 


OUR  exhibit  at  the  Canadian  National  Exhibition 
August  25th  to  Saptember  8th,  will  demonstrate 
the  value  of  these  two  Midwest  Features. 
Midwest  Air  Filters,  with  no  moving  parts,  no  sprays, 
nothing  to  get  out  of  order,  are  made  in  various  types 
to  end  dust  and  dirt  troubles  in  generator  cooling,  air  com- 
pressors, general  ventilation,  industrial  ventilation  —  in 
short  to  give  clean  air  anywhere. 

Midwest  Steel  Sections  are  supplied  for  use  in  new  concrete 
buildings,  for  use  as  inserts  ( Box  Rails)  or  for  use  in  existing 
steel,  concrete,  wooden  or  brick  buildings  (Box  Rails  and 
Stringers).  They  provide  completely  flexible  anchorage 
for  all  equipment  on  sidewall,  floor  and  overhead  layouts. 


Catalogs  furnished  on  request.     Write  Dept.  E-J. 


YOU   ARE    INVITED    TO   EXAMINE 

THIS  EQUIPMENT  AND  SECURE 

FULL    DETAILS    WHILE    AT 

THE  EXHIBITION 


STEEL 
SECTIONS 

Midwest    Stringers 

attached  to 

I-beams  for 

overhead  layout 

anchorage. 


MIDWEST  CANADA  Ltd. 


83  Craig  Street,  West, 


Montreal,  Que. 


New  and  Improved  Methods  of  Crushing,  Screening  and 
Washing  Insure  Highest  Grade  Products 


Capacity  45  Cars  per  day 
Try  us  on  your  next  order 


Brantford  Sand  &  Gravel  Co.  Ltd.,  Brantford,   Ont. 


Valuable  suggestions  appear  in  the  advertising  pages. 
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RANGEFINDERS 


OUR    London    works    have    advised    the    recent    acquisition 
of   a  number  of  BARR  &   STROUD  Rangefinders  in  a 
secondhand  condition.     These  instruments  will  be  put 
in  first-class  shape  and  can  be  sold  at  most  attractive  prices. 

In  view  of  the  excellent  results  produced  by  this  instru- 
ment in  Federal  Government  Survey  Work  and  its  growing 
popularity  this  supply  will  not  last  long. 

Interested  parties  would  do  well  to  write  for  information 
and  prices  without  delay. 


INSTRUMENTS 


Head  Office:  OTTAWA 

Branches: 
TORONTO  REGINA  QUEBEC  WINNIPEG  EDMONTON 


Dominion  Bridge  Company,  Limited 

Montreal,  F.Q. 


Engineers,    Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES.  SWING  AND  BASCULE  SPANS, 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES,  LIFT  LOCKS.  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH     WORKS:  TORONTO,    Ont.,  WINNIPEG,     Man.,  OTTAWA,    Ont. 


SALES    OFFICES:  Montreal.  P.Q.  Toronto,  Ont.  Winnipeg.   Man.  Ottawa.   Ont. 

Edmonton.  Alta.  Vancouver.  B.C.  Regina.  Sask. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

1. — Duration  of  the  lease,  from  25  to  50  year*,  according  10 
the  Importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3. — An  additional  yearly  charge  of  50c  per  HP  developed. 

4. — The  above  charge  (Art.  3)  Is  subject  to  revision,  every  10 
years. 

5. — A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6. — The  lessee  Is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  Installation. 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests.  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


1000  Tons  of  Coal  Saved  First  Year  Dunham  Traps 
Were  Installed  Here 

During  1918-19  the  Montreal  General  Hospital  replaced 
all  the  old  radiator  traps  with  Dunham  Radiator  Traps 
and  put  Dunham  Medium  Pressure  Traps  on  its  sterilizer 
and  kitchen  equipment  with  this  tremendous  fuel-saving 
in  one  year  and  a  greatly  reduced  maintenance  cost  as 
direct  results. 

For  complete  details    write 

C.  A.  DUNHAM  CO.,  LTD. 

TORONTO.  ONTARIO 

HALIFAX,       VANCOUVER,       WINNIPEG.       OTTAWA, 

MONTREAL,    CALGARY, 

LONDON,  Eng.:  18  St.  Thomas  St.,  S.E.I. 


ARCHITECTS  AND  CONTRACTORS  WYE  LEVEL 

SURVEYING  INSTRUMENTS    AND    MATERIALS 

OF  ALL  KINDS  IN  STOCK. 


WE  ARE  SPECIALLY  EQUIPPED  TO 
MAKE  ACCURATE  AND  PROMPT 

REPAIRS 

TO  ALL  TYPES  OF  SURVEYING 
INSTRUMENTS 


WRITE  FOR  NEW  ILLUSTRATED  CATALOGUE 

The  J.  Frank  Raw  Company 

I.  I   M   I    I    I    l> 

56  Adelaide  St.   Bui 
TORONTO       -       ONTARIO 


Cinders 
Eliminated 


The  Sturtevant  Cindcrvane 
Fan  not  only  effectively  elimin- 
ates the  cinder  nuisance,  but 
affords  excellent  induced  draft 
as  well. 

Sturtevant  engineers  will  be 
glad  to  discuss  this  matter 
with  you. 

Ask  for  folder  610 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL       GALT       WINNIPEG       TORONTO 


Buy  your  equipment  from  Journal  advertisers. 


64 


THE     ENGINEERING     JOURNAL 


nber,  1923 


"RANSOME" 

Improved  BANTAM 

CONCRETE  MIXERS 


LIGHT,  EASILY  PORTABLE  &  STURDILY  BUILT 

WE   HAVE   IN  MONTREAL  STOCK   FOR   IMMEDIATE  SHIPMENT 
4,  7,  and  10  CU.  FT.  CAPACITY 


BRANCH: 

108  Main  Building, 
TORONTO. 


|<vmUfed 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMLRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Remember  The  Journal  when  buying  apparatus. 
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The  James  Robertson  Co.  Limited 

PLUMBING  SUPPLIES 
BRASS     FOUNDERS 

—  MANUFACTURERS 

Pure  or  Antimonial  Lead  Pipe — 


Lead  Fittings — Sheet  Lead — Solders 
Babbitt  Metals,  &c,  &c. 

LEAD  SHAPES  made  to  order  from  Blue  Prints  and  Specifications  for 
SULPHITE  MILLS  and  CHEMICAL  WORKS. 


head  office  and  Works:  William  ST.,         -         MONTREAL,  Que. 


P 


A  PER  Making  Machinery. 


D  Morris   and    Pelton 
*•*   •     Hydraulic  Equipment. 


ominionEngineeringWorks 

LIMITED 

NTRIAI/ 


Associate  Companies   Wm    Cramp  Ofr  Sons, 
Ship   and    Bniiinr    Buddmii    Co.    mul 
The  reltnr,   Wnlrr   Whetl  • 


W      II 


The  advertiser  is  ready  to  give  full  information. 
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STEEL   & 

FERRO-ALLOY 
CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


CAMABHA 

iTMEL  itoiimp: 

LHMIITIE© 


mm 


MONTREAL 


When  buying  co>isult  first  Journal  advertisers. 
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Steeicrete 


■A{\  ■,  % 


''-tzp&Siz 


ki^v.; 


For  all 

Concrete 

Slab 

Construction 
use 

PEDLARS  PERFECT 


'S*^^SSs& 


The  PEDLAR  PEOPLE  Limited  (Established  1861) 

26  Nazareth  St.,  Montreal,  Que.  Executive  Offices:   Oshawa,  Ont. 

Factories  :  Oshawa.lOnt.,  and  Montreal,  Que 
[Branches  :   Quebec,  Ottawa,  Toronto,  Hamilton,  London,  Winnipeg,  Calgary*  Vancouver. 


Columbia  Pyramid  Brushes 
for  Motors  and  Generators 


Uniform  in  Size 

Structure,   Capacity 

and  Performance 


N 


Look  For  This  Mark 
on  Your  Brushrs 


ANY  brush  on  ANY  motor  or  generator  won't 
give  proper  results.  A  correct  analysis  ot  all 
the  relevant  facts  is  necessary.  Let  us  help 
you.  Years  of  experience  in  making  brushes 
haw  qualified  us  to  decide  the  correel  brush  for 
every  type  of  motor  and  generator. 

The  Columbia  Pyramid  r3rushes  specified  are 
guaranteed  correct. 


CANADIAN  NATIONAL  CARBON  CO. 

LIMITED 


MONTKI    \l 


TOUOVIO 


\\  IWII'I  (. 


Mention  The  Journal  when  dealing  with  advertisers. 
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Pass 

the  Buck 


to  us  in  case 

of  Gear  Troubles 


We  can  help  you, 

for  we  live 

on  that  stuff. 


Write  or  Wire  to 


Hamilton  Gear 
&  Machine  Co. 


MARCONI 
RADIO 

Since  the  13th  of  August 
1903,  when  this  Company  was 
incorporated  by  letters  patent, 
it  has  been  our  inviolable  policy 
to  manufacture  and  distribute 
only  Radio  Equipment  and 
Accessories  of  the  Highest 
Quality.  No  matter  whether  it 
be  a  High-Power  Trans-Atlan- 
tic or  Trans-Continental  Tel- 
egraph Station;  a  complete  in- 
stallation for  a  Battle  Ship  or 
Merchant  vessel:  special  appa- 
ratus for  Aircraft,  Forestry, 
Railroad,  Mining  or  Broadcast- 
ing requirements;  or  some  small 
accessory  for  one  of  our  many 
friends  in  the  Amateur  Radio 
field,  this  policy  has  always 
held  good. 

Back  of  each  Marconi 
product  are  the  whole 
resources  of  the  World- 
Wide  Marconi  Organiza- 
tions with  their  unique  and 
unequalled  experience  in  all 
branches  of  the  Radio  Art. 


Upon  request  we  shall 
be  glad  to  forward  full 
particulars  regarding  any 
of  our  products  or  services. 


Marconi  Wireless  Telegraph 

v^.  Company  ^Canada 

Limited 
MONTREAL. 
VANCOUVER  TORONTO    HALIFAX    ST.  JOHN'S.  Nf  Id 


76  Van  Home  St.    TORONTO 

Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  regd 


CANADIAN  AGENTS 


St.  Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.  14 


J    C    Allan    President                                                                                                                                                                  James  A.  Thomson,  Vice-President 

«  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO.  Limited 

MANUFACTURERS    OF                     T    fc              mi  i                             -  ,      — .-   .      -                                                              II 

Flexible  and  Flange  Pipe           i|j/  ^"\^Tf~^ll  i^QOid.  fl  (^Qt  Hjj 
and  Special  Castings                    EKpttHlsriBSM                                                      H 

Flanged  Ts.,  Bends,  etc.,  made    to                                                                3  Inches  to  60  inches  diameter. 

any  specification.                                                              f Qr  Water>  Gas  and  Culvert 

HAMILTON,     ONT. 

Yes  We  Can  Supply  It 


Whenever  you  are  in  need  of  any  of  the  following  engineering  specialties,  just  write, 
wire  or  phone  your  requirement,  and  it  will  receive  our  immediate  attention. 


I-T-E    Circuit     Breakers  and    U-Re-Lites. 
Cutter  Elec.  &  Mfg.  Co..  Philadelphia. 

Hi  Tension  AirBreak  Switching  Equipment 
S  &  C  Puses  and  Lightning  Arresters. 
Schweitzer  &  Conrad,  Inc.,  Chicago. 
Air  Filters     Midwest  Canada  Ltd. 


Industrial  Control  A. Cor D.C. .Hand  or  Auto  Rawlplugs  -Inventions  Ltd.,  Montreal. 

Sundh  Electric  Co.  Inc.,  Newark,  N.J. 

_,         ,     .,  „    ,,,         „     ».  Electrical  Porcelain     Federal  Porcelain  Co. 

Electric   Motors     Bobbins    &    Myers.  Carev   O 

Brantford,  Ont.  *' 


Magnet  Wire  and   Varnished  Insulations. 
Acme  Wire  Co.,  New  Haven,  Conn. 


Telephone    and    Signal   Systems  -Samson 
Electric  Co.,  Canton,  Mass. 


Dominion  Engineering  Agency  Limited 


President:  I).  M.  FRASER 


24  Adelaide  Street,  East    -    Toronto,  Ont. 

QUEBEC  AND  EASTERN  ONTARIO  REPRESENTATIVE;        E.  W.  PLAYFORD,  358  Beaver  Hall  Sq.,  Montreal,  P.O. 


U 


Hydraulic  Turbines 

-OF- 
CANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY, 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE 
A  SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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On   Sale  Bverynrhere 

Send  for  Catalogue 


fUFJC/N  TAPES 

MADE    IN    CANADA 

PROGRESSIVE   LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

the /i/FK/rt Pule Y?o.  ofQanada^Ltd. 

W//vDso/to//r. 


CANADA  IRON  FOUNDRIES,  LIMITED 


C  AS*  I RCTN  PI  MI 


CAST  IRON  PIPE  has  the 
Greatest  Resistance 
to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,     St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


Kerr  Valves 

"Write  ua  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  =  STEEL  -  SERVICE 


STEEL  BUILDINGS  &  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  &  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


ERVICE 


NEVER 

CORRODES 


Bronze  to  Bronze 

.i(  the  Joinl 
Manufactured  by 

Dart  Union  Co.  Ltd. 
Toronto 


MEANS 


COST' 


REDUCES 
EXPENSE 


Nr.mze  to  Bronze 

it  the  Joint 

Manufactured  by 

Dart  I'nion  Co.  Ltd. 

Toronto 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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R.      R.      Power,      Royal      Bank      Chambers, 

Halifax,  N.S. 
Candy  &  Allison.  St.  John,  N.B. 
W.  J.  Banks,   103   St.  John  Street,   Quebec. 


MacFarlane  -  Doug-las   Co.,   Ltd.,   250    Slater  A.  L.  Charlebois,  Avenue  J  and  20th  Street, 

Street,  Ottawa.  Saskatoon. 

R.  Y.  Kilvert  &  Co.,  402  Builders'  Exchange,  Gormans,   Limited,  Edmonton,   Calgary   and 

Winnipeg.  Vancouver. 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder   and    Special    Rail    Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST  IRON  RIPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


The  Nichols  Chemical  Company,  Limited 


Manufacturers  of  Heavy  Chemicals 


INDUSTRIAL  CHEMICALS 


Offices  : 
Montreal  and  Toronto. 


Works  : 
Sulphide,  Ont.;  Capelton,  P.O.;  Barnet,  B.C 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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B.  Be..  A.M.]    I.C 


William  I':irrar 

Pn  ridi  ni . 


The  Mohawk  Sand  &  Gravel 

Company,  Limited 

Capacity — 25  cars  per  day 

Sand,  1    and  2    Crushed 

Gravel,  Pea  Gravel,  Crushed 

Pit  Run  Gravel 

Can  ship  by  T.H.B.,  C.P.R.,  G.T.R.,  M.C.R. 

Material  Test  Sand  contains  less  than  1%  of 
loam. 


Box  336 


Brantford,  Ontario 


MacKinnon  Steel  Co. 


LIMITED 


SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


STEEL  TANKS 

for  the  Pulp  and  Paper 
Industry 


PERHAPS  more  than  most  other  industries, 
the  pulp  and  paper  manufacture  calls 
for  the  use  of  large  quantities  of  water 
for  fire  protection  and  operative  purposes. 
Canadian  Des  Moines  Elevated  Steel  Tanks 
and  Steel  Storage  Tanks  will  protect  your 
plant  against  fire  and  against  the  inconven- 
iences and  costly  delays  in  production  caused 
by  water  shortage.  City  mains  are  not  enough. 
Too  often  they  prove  inadequate  just  at  the 
worst  possible  time. 

We  also  fabricate  and  erect  light  structural 
steel  work,  trestles,  conveyors,  all  kinds  of 
steel  plate  work,  etc. 

STEEL  TANKS  FOR  EVERY  PURPOSE 
Inquire  for  further  details. 

Canadian  Des  Moines  Steel  Co.,  Ltd. 


265  Inshes  Ave., 

CHATHAM,  Ont. 


Dept.  65—70  St.  James  St., 

MONTREAL,  Que. 


CAf#AEEIAN 


BALL  BEARINGS  OF  FINE  QUALITY 

"Rudge-  Whitworth, ' 

MADE    IN    ENGLAND 


Bearings  for 

ENGINEERING  SERVICE. 

Single  Row  Radial. 

Double  Row  Radial. 
Self  Aligning  Plumber  Blocks. 

Self  Aligning  Shaft  Hangers. 
Thrust  Bearings. 

Steel  Balls. 


Stocks  Carried  in  Montreal 


Canadian  Representatives: 

Openshaw  &  Bennet  Ltd. 

416  Phillips  Place         Montreal. 


Consult  the  advertiser,  his  information  is  valuable. 
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Dunlop  Belting  and  Hose 


for  the 


Pulp  and  Paper  Industry 


"Admiration     Belting  and  Hose  have  qualities  peculiarly 
suitable  to  Pulp  and  Paper  mill  work. 

It  will  pay  you  to  use  "Admiration"  --  the  Belt  with  the 
Pure  Gum  Elastic  Friction. 

"Gibraltar  Red  Special"  Belting  and  Hose  are  known  for 
their  suitability  for  all  uses. 


DUNLOP 


BELTING 


HOSE 


PACKING 


and    General    Mechanical    Rubber    Products    For   Every    Purpose 


Journal  advertisements  are  a  business  call  at  your  offict. 
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The  Rolland  Paper  Co..  Limited 

High  Grade  Paper  Makers 


Since  1  882 


LOOK  FOR  THE 
R    SHIELD- 
WATERMARK 


IT 

GUARANTEES 

QUALITY 


Mills  at  St.  Jerome  and  Mont  Rolland 


General  Offices: 
142  ST.  PAUL  STREET  WEST 


MONTREAL 


QUEBEC 


OKONITE 

SPLICING  MATERIALS 
Make  Dependable  Joints 


SPECIFY: 

"MANSON"  Tape  (Friction) 
"OKONITE"  Tape  (Splicing) 
"DUNDEE  A  &  B"  Tapes  (Friction) 

"l  >KOCORD"  Our  new,  plain  rubber 
flexible  cord  will  stand  up  under  the 
hardest  sei  \  ice.  Made  in  three  styles 
— Portable  Lamb  Cord;  Mining  Ma 
chim  <  !able;  and  Re  I  or  I.  icomotive 
Cable. 

\\  i in-  to-daj  fur  samples 

THE  OKONITE  CO.,  Passaic,  N.  J 

Incorporated  1884 

Sales  Offices  : 
Ne«  5  \n  San  Francisco 

go   IN     Pettingcll- 
I         Boston     M  i  h     I      D     Law  rence 

Elccti     •        Cim   "i i  ihio;  Novclts    Electi 

l<  Iphia,  Pa 


Robert  W.  Hunt 
President 


Charles  Warn  oca 
Vice  Pre*.  &  Gen'l  Mftr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Bxpert  Inspection  and  teats  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and   Laboratories:     McGILL  BUILDING.  MONTREAL 
Branches:  Toronto  Vancourer  London,  England 


Chick  Contracting  Co. 


LIMITED 

Paving,    Excavating,  Sewer 

Construction  and  Rail 

road  Grading 

Office  and  Yards  , 

951   MCDOUGALL    ST. 
WINDSOR,         -         ONTARIO 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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BOILERS=== 

Tanks  ( 


Electric  Welded 
or  Riveted 


) 


For  Gasoline,  Oil  and  Domestic  Hot  Water. 


Structural    Steel    Shapes, 
Iron  Fences,  Fire  Escapes. 


Automobile  Frames 
Electric  Welded 

CAMPBELL  STEEL  AND 
IRON  WORKS  LTD. 


855  Carling  Ave. 


OTTAWA,  Ont. 


E.  G.  M.  Cape&  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que.;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction    Work. 


Head  Office: 

920NEWBIRKSBLDQ.  PHILIPS  SQUARE 

MONTREAL 


Invest  in 
Hydro-Electric  Securities. 

It  is  generally  admitted  that  no  business  rests 
upon  a  sounder  foundation  than  that  of 
favorably  located  water-powers.  Engineers 
with  their  technical  knowledge  are  well  able 
to  appreciate  this  fact. 

If  they  examine  our  list  of  hydro-electric 
securities  they  must  admit  that  we  have  used 
the  utmost  discrimination  in  our  selection 
of  offerings. 

A  complete  list  of  offerings  will  be  mailed 
on  request. 

We  offer  a  thoroughly  satisfactory  investment 
service  by  mail. 

Nesbitt,  Thomson  &  company 

Limited. 

145  St.  James  Street,  Montreal. 

Toronto,       Hamilton,       London,  Ont.       Winnipeg. 


266 


GRANT,  HOLDEN,  GRAHAM,  ltd. 


G.  H.  G.  Polar  Sleeping  Robes 

made  to  stand  the  most  severe  climates. 

Filled  with  the  best  quality  Down 

and  lined  with  Wool  Kersey. 

Covered  with  Waterproof  Duck 


I  lead  *  )ffice  and  I  ;i>  torj 

147-151  Albert  Street,  Ottawa,  Ont. 

Branch Faclorit  Vancouver,  B.C.  ami  Hull.  Que. 


Men  of  influence  consult  Journal  advertising. 
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Purchasers'  Classified  Directory 

A  Selected  List  0/  Equipment,  Apparatus  and  Supplies 

For  Alphabetical  List  o 

f  Advertisers  see  page  82 

A 

Bridges,  Highway: 

Hamilton  Bridge  Works  Co.,  Ltd. 

Cooling  Air  Filters: 

Drying  Systems: 

Acids: 

Midwest  Canada,  Ltd. 

B.  F.  Sturtevant  Co..  of  Canada, 

Nichols  Chemical  Co.,  Ltd. 

Bridges,  Steel: 

Compressor  Filters: 

Ltd 

Air  Brakes: 

Canadian  Bridge  Co.,  Ltd. 

Midwest  Canada,  Ltd. 

Dumb  Walters.  Electric: 

Canadian  General  Eleotric  Co., 

Dominion  Bridge  Co.,  Ltd. 

Compressors : 

General  Supply  Co.,  of  Canada, 

Turnbull  Elevator  Co.,  Ltd. 

Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

Air  Coolers: 

Broadcasting  Equipment: 

Ltd 

E 

Laurie  and  Lamb. 

Marconi  Wireless  Telegraph  Co., 

Compressors,  Air: 

Alumina  Sulphate; 

Nichols  Chemical  Co.,  Ltd. 

of  Canada,  Ltd. 

Canadian  Westingbouse.Co  ,  Ltd 

Economizers: 

Northern  Electric  Co.,  Ltd. 

Hydro  Salvage  Syndicate. 

Combustion   Engineering    Corp.. 

Ammonia  Controlled  Water 

Bucket  Loaders: 

Compressors,  Ammonia: 

Ltd. 

Regulators: 

Mussens  Ltd. 

Taylor  Stoker  Co.,  Ltd. 

General  Supply  Co  .  of  Canada. 

Under-Feed   Stoker   Co.,  of 

Builders  Supplies: 

Compressors,  Centrifugal:  Co. 
De  Laval  Steam  Turbine 

Ltd. 

Canada,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 

Educational: 

Ammonia  Valves  and  Fittings: 

Building  Papers: 

Concrete  Inserts,  Continuous: 

Industrial  Extension  Institute. 

Crane  Ltd. 

Barrett  Co.,  Ltd. 

Midwest  Canada,  Ltd. 

Electrical  Appliances: 

Anchorage  Equipment: 
Midwest  Canada,  Ltd. 

Buildings,  Steel: 

Concrete  Mixers: 

Northern  Electric  Co  ,  Ltd. 

Canadian  Bridge  Co.,  Ltd. 

General  Supply  Co.,  of  Canada. 

Electrical  Instruments: 

Angles: 

Dominion  Bridge  Co.,  Ltd. 

Ltd. 

Instruments,  Ltd. 

Dominion  Undue  Co.,  Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

F.  H.  Hopkins  A  Co..  Ltd. 

Electrical  Supplies: 

Hamilton  Bridge  WorksCo.,Ltd. 

MacKinnon  Steel  Co.,  Ltd. 

Hydro  Salvage  Syndicate. 

Northern  Electric  Co.,  Ltd. 

Arches,  Flat: 

Koehring  Co.,  of  Canada,  Ltd. 

Elevator  Safety  Gates: 

Combustion  Engineering  Corp., 

C 

Mussens  Ltd. 

Turnbull  Elevator  Co..  Ltd. 

Ltd. 

Condensers, Synchronous  &  Static 

Elevators,  Freight: 

Asphalt: 

Cars.  Dump: 

Canadian  General  Electric  Co., 

Turnbull  Elevator  Co.,  Ltd. 

Imperial  Oil  Ltd. 

Hydro  Salvage  Syndicate. 

Ltd, 

Elevators,  Passenger: 

Ash  Handling  Equipment: 

Mussens  Ltd. 

Condenslte  Celoron  Silent  Gears. 

Turnbull  Elevator  Co..  Ltd. 

Combustion    Engineering    Corp. 

Car  Dumpers: 

Diamond    State    Fibre    Co.,    of 

Elevators,  Push  Botton: 

Ltd. 

Canadian    Mead-Morrison    Co., 

Canada  Ltd. 

Turnbull  Elevator  Co.,  Ltd. 

Automatic  Air  Valves: 

Ltd. 

Construction  Material: 

Enamels,  Add  &  Fume  Resisting: 

Jenkins  Bros.,  Ltd. 

Car  Equipment  Specialties: 

Northern  Electric  Co.,  Ltd. 

Dominion  Paint  Works,  Ltd. 

Automatic  Underfeed  Stokers: 

Dominion  Insulator  A  Mfg.  Co 

Contractors: 

Enamels,  Industrial  Lighting: 

Combustion  Engineering  Corp., 

Ltd. 

E.  G.  M.  Cape  A  Co. 

Dominion  Paint  Works.  Ltd. 

Ltd. 

Car  Pullers: 

Chick  Contracting  Co.,  Ltd. 

Engines,  Gas  and  Oil: 

Taylor  Stoker  Co.,  Ltd. 

Canadian    Mead-Morrison    Co., 

E.  0.  Leahey  A  Co.,  Ltd. 

Canadian  Fairbanks-Morse  Co., 

Automobiles: 

Ltd. 

Randolph  MacDonald  Co.,  Ltd. 

Ltd. 

Ford  Motor  Co.,  of  Canada,  Ltd. 

Car  Wheels,  Chilled  Iron. 

Contractors'  Plant  and  Supplies. 

Engines,  Steam: 

Canada  Iron  Foundries,  Ltd. 

F.  H.  Hopkins  A  Co.,  Ltd. 

Goldie  4  McCulloch  Co..  Ltd. 

B 

Casements,  Steel: 

Controllers,  Electric: 

Laurie  and  Lamb. 

Canadian     Metal      Window      A 

Canadian  Westinghouse  Co.  Ltd. 

E.  Leonard    A  Sons.  Ltd. 

Balls,  Chroma ng  Grinding: 

Steel  Products,  Ltd. 

Conveyors: 

Excavators: 

William  Kennedy  &  Sons,  Ltd. 

Trussed   Concrete  Steel   Co.,  of 

Canadian    Mead-Morrison    Co., 

Engineering    A    Machine    Works 

Balls,  Steel: 

Canada,  Ltd. 

Ltd. 

of  Canada,  Ltd. 

Canadian  S.K.F.  Co.,  Ltd. 

Castings: 

Combustion  Engineering  Corp., 

Excavators,  Dragline: 

Bar  Benders: 

William  Kennedy  A  Sons,  Ltd. 

Ltd. 

Koehring  Co.,  of  Canada,  Ltd. 

Koehring  Co.,  of  Canada,  Ltd. 

Castings,  Brass: 

Conveyors,  Belt  and  Screw: 

Exhaust   Steam    Injectors,   Loco- 

Bar Cutters: 

Engineering    A    Machine    Works 

Canadian  Link-Belt  Co.,  Ltd. 

motive: 

Koehring  Co.,  of  Canada,  Ltd. 

of  Canada,  Ltd. 

Conveyors,  Portable  Belt: 

Superheater  Co..  Ltd. 

Bars,  Reinforcing: 

Superheater  Co.,  Ltd. 

Mussens  Ltd. 

Expanded  Metal: 

Algoma  Steel  Corp.,  Ltd. 

Castings,  Bronze: 

Couplers,  Car  and  Locomotive: 

Pedlar  People  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Engineering    A    Machine    Works 

Canadian  Steel   Foundries,   Ltd. 

Burlington  Steel  Co.,  Ltd. 

of  Canada,  Ltd. 

Cranes,  Caterpillar  type: 

F 

Bars,  Steel  &  Iron: 

Castings,  Car  and  Locomotive: 

Koehring  Co.,  of  Canada,  Ltd. 

Fans: 

B.  F.  Sturtevant  Co.,  of  Canada. 

Burlington  Steel  Co.,  Ltd. 

Canadian  Steel  Foundries,   Ltd. 

Cranes,  Locomotive: 

Steel  Co.,  of  Canada  Ltd. 

Castings;  Ferro- Alloy. 

Canadian  Steel  Foundries,  Ltd. 

Canadian  Link-Belt  Co.,  Ltd. 

Ltd. 

Beams: 

F.  H.  Hopkins   A  Co.,  Ltd. 

Fan  Engine  Regulators: 

Dominion  Bridge  Co.,  Ltd. 

Castings,  Iron: 

Mussens  Ltd. 

Under- Feed    Stoker   Co.,   of 

Hamilton  Bridge  Works  Co.,  Ltd. 

Canada  Iron   Foundries,   Ltd. 

Cranes,  Travelling: 

Dominion  Bridge  Co.,   Ltd. 

Canada,  Ltd. 

Bearings,  Ball: 

Engineering    A   Machine    Works 

Feed-Water  Heaters,  Locomotive: 

Canadian  S.K.F.,  Co.,  Ltd. 

of  Canada,  Ltd. 

Creosote  Oils: 

Superheater  Co.,  Ltd. 

Openshaw  &  Bennett,  Ltd. 

Gartshore-Thomson     Pipe     and 

Barrett  Co.,  Ltd. 

Fence  Posts,  Steel: 

Bearings,  Fibre: 

Foundry  Co.,  Ltd. 

Dominion  Tar  A  Chemical  Co., 

Burlington  Steel  Co  .  Ltd. 

Diamond    State    Fibre    Co.,    of 

E.  Leonard  &  Sons,  Ltd. 

Ltd. 

Fibre,  Hard  Vulcanized: 

Canada,  Ltd. 

Superheater  Co.,  Ltd. 

Cross  Arm  Braces,  Steel: 

Diamond    State    Fibre    Co  .    of 

Bearings,  Roller: 

Castings,  Steel: 

Burlington  Steel  Co.,  Ltd. 

Canada,  Ltd. 

Canadian  S.K.F.   Co.,   Ltd. 

Canadian  Steel  Foundries,  Ltd. 

Crushed  Stones: 

Fillers,  Wood  and  Metal: 

Belting: 

Catenary  Materials: 

Jno.  E.  Russell  Co..  Ltd. 

Dominion  Paint  Works,  Ltd 

Dunlop  Tire  and  Rubber  Goods 

Dominion  Insulator  A  Mfg.,  Co. 

Culvert  Pipe: 

Filters,  Air: 

Co..  Ltd. 

Ltd. 

Canada  Lock  Joint  Pipe.  Ltd. 

Midwest  Canada,  Ltd. 

General  Supply  Co.,  of  Canada, 

Cement,  Dealers: 

Gartshore-Thomson      Pipe     and 

Fire  Alarm  Apparatus: 

Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 

Foundry  Co.,  Ltd. 
Pedlar  People,  Ltd. 

Northern  Electric  Co.,  Ltd. 

Jones  and  Glassco,  Regd. 

Cement  Gun: 

Flreproofing,  Hollow  Tile: 
Interlocking  Tile  Co.,  Ltd. 

Blowers: 

General  Supply  Co.,  of  Canada, 

Culverts,  Metal: 

B.  F.  Sturtevant  Co.  of  Canada, 

Ltd. 

Pedlar  People,  Ltd. 

Fish  Paper: 

Ltd. 

Cement,  Manufacturers: 

Culverts,  Road: 

Diamond    State    Fibre    Co.,    of 

Blowers,  Centrifugal: 

Canada  Cement  Co.,  Ltd. 

Canada  Lock  Joint  Pipe,  Ltd. 

Canada.  Ltd. 

De  Laval  Steam  Turbine  Co. 

Cement,  Waterproofing: 

Floortyle: 

■Blue  Print  Machinery: 

Dominion  Tar  A  Chemical  Co., 

Pedlar  People.  Ltd. 

Instruments  Ltd. 

Ltd. 

D 

Forglngs: 

J.  Frank  Raw  Co.,  Ltd. 

Chains: 

British  Empire  Steel  Corp..  Ltd. 

Boilers: 

Canadian  Link-Belt  Co.,  Ltd. 

Damp  Proof  Coating: 

Dominion  Tar  and  Chemical  Co  , 
Ltd. 
Damper  Regulation: 

I  ndcr-Kccd  Stoker  Co.    of 

Dominion  Bridge  Co.,   Ltd. 

K.  Leonard  &  Sons,  Ltd. 

Chains,  Silent: 

Friction  Clutches: 

Watcrous    Engine     Works    Co., 

Jones  and  Glassco,  Regd. 

Dodge  Manufacturing  Co  .  Ltd. 

Ltd. 
Boilers,  Heating: 

Channels: 

Dominion  Bridge  Co.,  Ltd. 

Fuel.  Oil: 

Imperial  Oil,  Ltd. 

Engineering    &   Machine    Works 

Hamilton  Bridge  Works  Co.,  Ltd. 

Canada,    Ltd. 
Derricks: 

Canadian     Mead-Morrison     Co., 

Furnaces,  Automatic: 

of  Canada,  Ltd. 

Chemist,  Industrial: 

I'nder-Feeil    Stoker    Co.,    of 

E.  Leonard   A  Sons.  Ltd. 

Milton  Hersey  Co.,  Ltd. 

Canada.   Ltd. 

Taylor  Stoker  Co.,  Ltd. 

Chimneys: 

Ltd. 

Boilers,  Marine: 

Combustion   Engineering   Corp., 

Mussens  Ltd 

G 

Engineering    A   Machine    Works 

Ltd. 

Dies: 

Pratt  A  Whitney  Co.,  of  Canada, 

of  Canada,  Ltd. 

Circuit  Breakers: 

Gasoline: 

Boilers,  Power: 

Dominion   Engineering    Agency, 

Ltd. 

Imperial  Oil,  Ltd. 

Engineering    A   Machine    Works 

Ltd. 

Gauges: 

inada,  Ltd, 

Coal: 

Doors,  Fireproof: 

Pratt  A  Whitney  Co  ,  of  Canada. 

Boilers.  Portable: 

British  Empire  Steel  Corp.,  Ltd. 

Canadian     Metal     Window     and 

Ltd. 

E,  Leonard  A  Sons,    Ltd. 

Coal  Handling  Equipment: 

Steel    Products,    Ltd 

Gear  Reductions: 

Boilers,  Return  Tubular: 

Canadian  Link-Belt  Co.,  Ltd. 

Draughting  Supplies: 

Hamilton  Gear    A   Machine  Co. 

Goldie  4  McCulloch  Co.,  Ltd. 

Canadian    Mead-Morrison    Co., 

Instruments,  Ltd, 

Gears: 

Bolts: 

1  td 

J.  Frank  Raw  Co..  Ltd. 

Canadian  Link-Belt  Co  .  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Combustion  Engineering   Corp., 

Dredges: 

Dominion     Engineering     Works, 

Steel  Co.,  of  Canada,  Ltd. 

Ltd. 

Canadian     Mead-Morrison    Co., 

Ltd. 

Books: 

Dominion  Bridge  Co.,  Ltd. 

Ltd. 

Hamilton  Gear   A   Machine  Co. 

John  Wiley  A  Sons.  Inc. 

Coke: 

Drill  Chucks: 

Gears.  Machine  Cut: 

Renoui  Publishini 

British  Empire  Steel  Corp.,  Ltd 

Canadian  S  K  I-"..  Co.    Ltd. 

Jones  and  Glassco,  Regd. 
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BURLINGTON  STEEL 

Company,  Limited 
hamilton  canada 


Steel  ingot  which  has  been 
cut  in  half,  showing  the 
"pipe"  in  the  centre  and 
the  porous  segregated  portion 
at  the  top.  In  the  manufac- 
ture of  rail  steel  the  ingot  is 
carefully  cropped  to  remove  all 
pipe  and  segregation,  thus 
insuring  a  steel  of  the  highest 
quality. 


Quality  and 

Metal  Fatigue 


The  quality  of  steel  is  determined  by  the  care 
used  in  its  manufacture.  Railroad  rails,  being 
subjected  to  enormous  stress,  both  static  and 
dynamic,  are  manufactured  from  steel  made 
under  the  most  careful  methods.  The  tapping 
of  the  steel  from  the  furnaces,  the  pouring  of 
the  ingots,  the  temperatures  in  the  soaking 
pits,  the  rolling  of  the  ingot  to  the  bloom,  the 
crop  to  eliminate  the  pipe  and  segregation, 
and  the  rolling  of  the  rail,  are  all  carefully 
followed  by  railway  as  well  as  mill  inspectors. 
Particular  attention  is  paid  to  the  elimination 
of  all   piped   and    segregated    material,   so  very 

important  to  the  pro- 


duction of  a  pure 
and  uniform  product. 
It  is  from  rails 
manufactured  in  this 
way  that  Rail  Steel 
Reinforcing  Bars  are 
rolled.  The  bars  re- 
tain all  of  the  quality, 


RAIL  STEEL 

A-CO**CRtTt 
RtlMORdSG  _ 


nu= 


all  of  the  purity,  and  all  of  the  strength  of 
the  original  rail.  Rail  Steel  Bars  are  made 
from  a  steel  originally  manufactured  for  a 
definite  purpose,  and  this  purpose  demands 
the  best  steel  possible  to  produce. 
The  impression  sometimes  gained  is  that  the 
strain  set  up  in  the  rails,  due  to  their  strenu- 
ous service  on  the  railroads,  is  somehow  or 
other  carried  into  the  bars  produced  from 
them  and  that  the  structure  of  the  bar  is  thus 
impaired.  This  is  not  true.  The  heating  of 
the  rail  for  rolling  removes  every  strain  and 
the  steel  in  the  rail,  as  it  enters  the  rolls  of 
the  bar  mill,  is  in  exactly  the  same  condition 
as  it  was  prior  to  its  years  of  service. 
RAIL  STEEL  BARS  rolled  from  railroad 
rails  have  provided  a  concrete  reinforcement 
of  quality — quality  obtained  through  care  in 
manufacture  —  a  degree  of  quality  possessed  by 
no  other  reinforcement  steel. 

Specify  your  reinforcing  steel  to  meet  A.S.T.M. 
specifications  A- 16- 14. 


Send  for   This    Valuable  Booklet  --  FREE 

The  first  and  only   Authoritative  and  comprefa 
I  n  :,  1 1  ,     .  ,n     ooncreti      Rai  nforcing    Bai 
taining    moat    important    Information   on   tii. 

■   i nd  uae  "f  Rail  Steel  Ban 
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Gears,  Silent,  Waterproof! 

1  hamond    State    Fibn 

Canada,    Ltd, 
Gears,    Double  Helical: 

De  Laval  Steam  Turbine  Co. 
Generators: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  Westinghouse  Co.  Ltd. 
Grab  Buckets: 

( Canadian    Mead-Morrison    I  • 
Ltd. 
Ground  Joints  Unions: 
Dart  Union  Co.,  Ltd. 


H 

Haulers: 

Dodge  Manufacturing  Co.,  Ltd. 
Heaters,    Boiler    Feed-Water: 

Goldie  A  McCulloch  Co.,  Ltd. 
Heating  Material: 

( 'nine  Ltd. 
Hoisting  Engines: 

( lanadian    Mead-Morrison    Co., 
Ltd. 

Mussens  Ltd. 
Hoists: 

Koehring  Co.,  of  Canada,  Ltd. 
Hoists,  Electric: 

Hydro  Salvage  Syndicate. 

Taylor  Stoker  Co.,  Ltd. 
Hoists,  Hydraulic: 

Turnbull  Elevator  Co.,  Ltd. 
Hoists,  Mono-Rail: 

Taylor  Stoker  Co.,  Ltd. 
Hydraulic  Press  Control  Systems: 

Taylor  Stoker  Co.,  Ltd. 


I 


Industrial  Electric  Control: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion    Engineering    Agency, 
Ltd. 
Insulated  Rail  Joints,  Continuous 
Rail  Joint  Co.,  of  Canada,  Ltd. 
Insulating  Compounds: 

Dominion  Tar   &  Chemical  Co  , 
Ltd. 
Insulation,  Fibre  and  Celoron: 
Diamond    State    Fibre    Co.,    of 
Canada.  Ltd 
Insulators,  Porcelain: 

Dominion  Insulator  &  Mfg.,  Co. 
Ltd. 


Joints,  Filler  Paving: 
Barrett  Co..  Ltd 


Kerosene: 

Imperial  Oil  Ltd. 


Lightning  Arrestors: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion    Engineering    Agency 
Ltd. 
Lighting  Equipment,  Industrial 
and  Street: 

<  'anadian  General  Electric  Co., 
Ltd. 
Locomotives: 

Mussens  Ltd. 
Locomotives,  Electric: 

Canadian  General  Electric  Co., 

I  i.l. 
Canadian  Westinghouse Co  ,  Ltd. 
Hydro  Sal 
Lubricating  Oils  &  Greases: 
Imperial  Oil  I  t  I 


M 

Machinery: 

median   Fairbanks-Morse  Co., 

1     Iro  Salvage  Sj  ndii  ite 
s    Walmsli  \     &  Co 
i  t,l 
Machinery,  Special: 

Dominion     Engineering     Works, 
Ltd. 
Marine-Machlncrv  : 

Willi  im    Kennedy   A  s. 


Material  Handling  Plants: 
(  'anad  ian     Mi    d-Moi  ' 

Measui ing  Tapes: 

Lufkin  Rule  '  'o  .  Ol  '  atia, la,  I  td 
Merchant  Bars: 

Briti  h  Empiri   E  •  i  I  I  orp  ,  Ltd, 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete   Steel   Co.   of 
Canada,   Ltd. 
Milling  Gutters: 

l'ratt  A  Whitney  Co.,  of  Canada, 

Ltd. 

Mining  Machinery: 

William    Kennedy   it  Sons.  Ltd. 
Motors: 

('anadian   Fairbanks- Morse  Co. 

1  td. 
Dominion     I  i        

Ltd 

Motor  Cars: 

Ford  Motor  Co..  of  ( lanada,  I  td 
Motors,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Motor  Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Mixers,   Paving: 

Koehring  Co.,  of  Canada,  Ltd. 


Nails: 

British  Empire  Steel  Corp.,  Ltd. 


OH  Burning  Equipment: 

Combustion    Engineering   Corp. 
Ltd. 
Oil  Purifiers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 


Packing: 

Dunlop   Tire    A    Rubber   Goods, 
Co.,  Ltd. 
Paints.  Acid  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Antl-Corroslve: 

Dominion  Paint   Works,  Ltd. 
Paints,  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints,  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works,  Ltd. 
Paints,  Metal  Protectlves: 

Barrett  Co  .  Ltd. 

Dominion  Paint  Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion     Engineering     Works, 
Ltd. 

Charles    Walmsley    A   Co., 
(Canada),   Ltd. 
Paving  and  Paving  Materials: 

Dominion  Tar   A  Chemical  Co., 
Ltd. 
Penstocks: 

Engineering    A    Machine    Works 
of  ( lanada,  Ltd. 
Pinions: 

Hamilton  Gear  4  Machine  Co. 
Pipe  Coils: 

Superheater  Co  ,  Ltd. 
Pipe,  Concrete: 

Canada  I-ock  Joint  Pipe.  Ltd. 

Jno    E.  Russell  Co.,  Ltd. 
Pipe  Couplings,  Union 

Dart  Union  Co.,  Ltd. 
Pipe  Fittings: 

Crane  Ltd. 
Pipe,  Lead: 

Steel  Co.  of  Canada,  Ltd. 
Pipe  Lines: 

Canada  Ix>ok  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipes.  Cast  Iron: 

Canada  Iron  Foundries.  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry   Co..    Ltd 
.  ill  Suppl  tnada, 

i  .,l 

■rial    Iron   Corp  .    I  id 


Pipe   Lo<  k    Bar: 

•  ral  Supply  <  !o  .  of  ( 
Ltd 
Pipes,  Reinforced  Concrete: 

Canada  Loek  Joint  Pipe,  ltd 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar   4  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Opcnsbaw  4  Bennett,  Ltd 
Plates.  Steel: 

British  Empire  Steel  Corp.,  Ltd. 

Hamilton  Bridge  Works  Co. .Ltd 

Vulean  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Ltd 
Posts,  Indicator: 

Jenkins  Bros  .  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Power  Apparatus: 

Northern  Electric  Co.,  Ltd 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels: 

Wm.  Kennedy  A  Sons,  Ltd 
Publishers: 

John   \\  il<  j    ■■   3on      Inc. 

Renouf  Publishini 
Pulleys: 

Canadian  S.K  F.  Co.,  Ltd. 

Dodge  Manufacturing  Co  .  Ltd. 
Pulleys,  Fibre: 

Diamond    State    Fibre    Co.    of 
Canada,  Ltd. 
Pulp  Grinders: 

Engineering    A   Machine   Works 
of  <  'anada.  Ltd. 

Charles     Walmslev     A    Co., 
(Canada),  Ltd. 
Pulp  Mill  Deckers: 

Engineering   A   Machine    Works 

ol  Canada.   Ltd. 
Pulp  Mill  Machinery: 

Waterou9  Engine  Works  Co.  Ltd. 
William  Hamilton  Co.,  Ltd. 
Pulpwood   Machinery: 

Canadian     Mead-Morrison    Co.. 
Ltd. 

lea     Walmslev     A 
-Canada  i      Ltd. 
Pulverized  Fuel  Systems: 

Combustion   Engineering   Corp., 

Ltd. 
Under-Feed   Stoker   Co.,   of 
( Ianada,  Ltd. 
Pump  Governors: 

I  nder-Feed  Stoker   Co.,  of 

(  'anada.   ltd. 
Pump  Valves: 

Jenkins  Bros.,  Ltd. 
Pumps: 

Koehring  Co   of  Canada,  Ltd. 
Canadian  Fairbanks  Morse  Co. 

Ltd. 
Dominion     Engineering     Works. 

Ltd 
General  Supply  Co.,  of  Canada, 

Ltd. 
Charles    Walmsley    a 
(Canada),   ltd. 
Pumps  and  Condensers. 

Goldie  4  McCulloch  Co.,  Ltd. 
Pumps,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Laurie  4  Lamb 
Pumps,  Hydraulic: 

Taylor  Stoker  Co.,  Ltd. 
Pumps  OH, 

Taylor  Stoker  Co..  Ltd. 


Radiator  Valves: 

Jenkins  Bros.,  Ltd 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co. 
oi  i  'anada,  Ltd. 

Northern  Electric  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  4  Mfg.,  Co 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,   I  td 
Railroad  Spikes: 

Steel  Co.,  of  Canada,  Ltd. 
RaUwaj    1  ies 

<  A    1  un  bi 

I  td 


Railway  Equipment: 

Canadian  u  ctric  ( 'o., 

Ltd. 

Rawhide  Pinions: 

Hamilton  dar    A    Machine  Co. 
K  a  «  I  pi  u  gs  : 

I  iominion    1  Ingini  ering    A| 
Ltd. 
Reamers: 

Pratt  4  Whitney  Co.,  of  Canads, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co  .    of 
Canada,  Ltd. 
Recording  Instruments: 

Combustion   Engineering  Corp., 
Ltd. 
Refrigerating  Machinery: 
Taylor  Stoker  Co.,  Ltd. 
Reinforcing  Steel: 

Burlington  Bt<  el  Co.,  Ltd. 
Trussed   Concrete  Steel   Co.,   of 
Canada,  Ltd. 
Reservoir  Fittings: 

-.   Ltd. 
Rivets: 

British  Empire  Steel  Corp.,  Ltd. 
Road  Materials: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  4  Mfg.  Co., 
Ltd. 
Road  Tar: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Roofing  Cement: 

Dominion  Tar   4  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar   4  Chemical  Co., 
Ltd. 
Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 
Barrett  Co.,  Ltd. 
Rolling  Mill  Rolls: 

Canadian  Steel   Foundries,   Ltd. 
Roofs,  Built  up.   Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope  Wheel: 

Dodge  Manufacturing  Co.,  Ltd. 

Rope,  Wire: 

Dominion    Wire  Rope  Co.,  Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop  Tire    4   Rubber  Goods, 
Co.,  Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood: 

Lufkin  Rule  Co.,  of  Canada.  Ltd. 


Safes: 

Goldie  4  McCulloch  Co.,  Ltd. 
Sash,  Steel: 

(  anadian      Metal      Window       A 
Steel  Products.  Ltd. 

Trussed   Concrete  Steel   Co.,  of 
Canada.  Ltd. 
Sawmill  Machinery: 

Waterous Engine  WorksCo..  Ltd. 

William  Hamilton  Co.,  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Canadian   Link-Belt  Co..  Ltd. 

Charles    Walmsley    a    Co., 
(Canada),   ltd. 
Sewer  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co..  Ltd. 
Shaftings: 

Dodge  Manufacturing  Co.,  Ltd. 
Shafting.    Viuhorage: 

Midwest  Canada.  Ltd. 
Sheets: 

Steel  Co.,  of  Canada  Ltd. 
shovels.  Gasoline: 

Koehring  Co.,  of  Canada,  Ltd 
Shouting: 

Barrett  Co.,  Ltd 
Shingles,  Prepared  Asphalt: 

Barrett  Co..  Ltd. 
Skip    Hoists: 

t   ana. li. in      Mead-  Morrison 

Ltd. 
Smoke  Stacks 

Machine    Works 
inada,  1  td. 


Every  advertisement  is  a  message  to  you. 
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THE  PRODUCTS  OF 

Guest  &   Chrimes   Limited 

ROTHERHAM     (Eng). 

WATERWORKS    CONSTRUCTIONAL    ARTICLES 


Siemen's  and  Adamson's  "Turbine" 

WATER     METERS 

Sizes  H"~  18" 

VALVES   for  Water,  Gas  and 

Sewage. 

Bateman  and  Moore's 

AIR  VALVES. 

RESERVOIR    FITTINGS 

Standpipes,  Draw-Off  Valves, 

Filter  Valves,  etc. 


PENSTOCKS,     WATER  LEVEL 
RECORDERS,  FLAP   VALVES, 

PRESSURE  GAUGES, 

TESTING  APPARATUS. 

Canadian  and   JJ.  S.   Representatives 

BRITISH  AMERICAN  FUEL  &  METALS 

LIMITED 
703  Federal  Bldg.,  Telephones 

TORONTO  Adelaide  6958-9 


REINFORCED    CONCRETE     PIPE     FOR 

WATER    SUPPLY    LINES 

IS 

Permanent,  Flexible 
..  and  Watertight  .. 

CANADA  LOCK  JOINT  PIPE, 

LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Canadian   Tie  and  Lumber  Co, 


LIMITED 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


W.  C.  Hughson  &  Sons 

Limited 
INVESTIGATING  ENGIN  <  IRS 

—  Specializing  In  — 
POWER  DEVELOPMENTS 
PULP  and  PAPER    INDUSTRIES 
TIMBER  LIMITS 
BONDS 

The  Personnel  is  composed  of  Members  of  Canadian  Society 
of  Forest  Engineers,  The  Engineering  Institute  of  Canada, 
The  Association  of  Professional  Engineers  of  Ontario. 


HOPE  CHAMBERS 


OTTAWA 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse*!  and  Teats  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils. 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  11  YEARS 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


CANADA 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  RINDS 

SPRINGS 


OFFICE    and     WORK: 


j  Ontario  St.  East 

(     DARLING  »nd  DAVIDSON 

MONTREAL 


Every  advertiser  is  worthy  of  your  support. 
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Purchasers'  Classified  Directory 

For  Alphabetical  List  of  Advcrtisirs  sec  page  S2 


Sodus: 

Nichols  Chemical  Co.,  Ltd, 
Speed  Reducers,  Gear: 

Hamilton  Gear  4  Machine,  Co. 
Steel  Head  Frames: 

Hamilton  Bridge  WorksCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

K.  H.  Hopkins  4  Co.,  Ltd. 

Mussens,  Ltd. 
Steam  Traps: 

C.  A.  Dunham  Co.,  Ltd 
Steel  Ralls: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combustion   Engineering  Corp., 
Ltd. 

Dnder-Feed  Stoker  Co.,  of 
( lanada,  Ltd. 

Waterous  Engine  WorksCo., Ltd 
Stokers,  Side-feed: 

Under-Feed   Stoker   Co.,  of 
Canada,  Ltd. 
Stokers,  Underfeed: 

Combustion   Engineering    Corp., 
Ltd. 

Taylor  Stoker  Co.,  Ltd. 

Under-Feed   Stoker   Co.,   of 
Canada,    Ltd. 
Stone  Crushers: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Canadian  Bridge  Co.,  Ltd. 

Canadian  Des  Moines  Steel  Co., 
Ltd. 

Hamilton  Bridge  WorksCo.,  Ltd 

Standard  Steel  Constrn.Co.,  Ltd. 

Vulcan  Iron   Works,  Ltd. 


Superheaters: 

General  Bupplj  Co  .  ol  Canada, 

I  id 
Superheater  Co.,  Ltd. 
Surveying  Instruments: 
Instruments,  Limited. 
J.  Frank  Raw  Co.,  Ltd, 
Switchboards,  Power  Lighting: 
Canadian  General  Electric  Co., 
Ltd. 


Tanks,  Steel : 

E.   Leonard    &  Sons,  Ltd. 

Engineering   4   Machine    Works 
of  Canada,  Ltd. 
Taps: 

Pratt  4  Whitney  Co.,  of  Canada, 
Ltd. 
Tar: 

Barrett  Co.,  Ltd. 
Tile,  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  4  Whitney  Co.,  of  Canada, 
Ltd. 
Touring  Cars: 

Ford  Motor  Co.,  of  Canada.  Ltd. 
Tractors: 

Ford  Motor  Co.,  of  Canada.  Ltd. 
Transformers,  Lighting  &  Power: 

Canadian  General  Electric  Co., 
Ltd. 
Transmission  Machinery: 

Dodge  Manufacturing  Co  ,  Ltd. 
Trucks: 

Ford  Motor  Co..  of  Canada,  Ltd. 
Turbines: 

General  Supply  Co  ,  of  Canada, 
Ltd. 


U 

Underfeed  Stokers: 

Taylor  Stoker   Co  .    Ltd. 
Union  Pipe  Couplings: 

Dart  Union  Co.,  Ltd. 


Varnishes,  Acid  Resisting: 

Dominion    Paint    Works,    Ltd. 
Varnishes,  Insulating: 

Dominion   Paint    Works,   Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Crane  Limited. 
C.  A.  Dunham  Co.,  Ltd. 
Dominion    Engineering     Works. 

Ltd. 
Guest  &  Chrimes,  Ltd. 
Jenkins  Bros.,  Ltd. 
Kerr  Engine  Co.,  Ltd. 
Valves,   Automatic  Cut-off: 
Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Valves,  Regulating: 

Under-Feed   Stoker   Co.,    of 
Canada,  Ltd. 
Valves,  Relief: 

Under- Feed    Stoker   Co.,    of 
Canada.    Ltd, 
Venturi  Meters: 

General  Supply  Co.,  of  Canada, 
Ltd. 


W 


Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 


Water  Miters 

A:  Chrimea,  Ltd 

Neptune  Meter  Co.,  Ltd. 
Water  Pipe: 

Canada  Ix>ck  Joint  Pipe  Co  ,  Ltd. 
Waterproofing: 

Barrett  Co..  Ltd. 

Dominion  Tar   4  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Wm.  Kennedy  4  Sons,  Ltd. 
Water  Softening  Plants: 

Laurie  4  Lamb: 
Water  Transmission: 

Canada  Lock  Joint  Pipe,  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
Welding  Metal: 

(;.  I).  Peten  &  Co..  Ltd. 
Welding  Outfits,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co  ,Ltd. 

G.  D.  Peters   I  Co.,   Ltd. 
Wheels.  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada.  Ltd. 

Canadian    Mead-Morrison    Co., 
Ltd. 
Winches: 

Taylor  Stoker  Co..  Ltd. 
Wire: 

British  Empire  Steel  Corp..  Ltd. 

Steel  Co.,  of  Canada,  Limited. 
Wire  Mesh: 

Trussed   Concrete  Steel  Co.,  of 
Canada,  Ltd 
Wires  and  Cables: 

Northern  Electric  Co.,  Ltd. 
Wood  Preservations: 

Barrett  Co.,  Ltd. 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Worm  Gear: 

Hamilton  Gear   4  Machine  Co 


THE  VULCAN  IRON  WORKS, 

LIMITED 

Established  1874 

WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 

Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forcings 
Steel  Tanks  of  every  description 
Electric  Steel  Castings 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


EDDYS 

REDUCE  INSURANCE  COSTS 


INDURATED 
FIBREWARE 
FIRE-PAILS 


Fullfil  insurance 
companies' 
req  u  ir  ements 
whereby  lower 
premiums  are 
earned.  Pay  for 
themselvesin  less 
than  a  year. 


Built  of  chemically  treated  wood 
fibre,  made  in  one  piece. 

Thesafestand  surest  emergency 
pail. 

Used  in  man}}  leading   factories. 

The  E.  B.  Eddy  Co  ,  Limited.  Hull,  Que. 


Advertisements  have  an  educational  value.     Read  them  careiully. 
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GOLDIE  &  McCULLOCH 

REES  RoTURBo  PUMPS 


Showing  a  Rces  RoTURBo  Two  Pressure  unit  at  the  plant   of    the  St.  Lawrence  Paper  Co.,  Three  Rivers,  Que. 

Patent  Pressure  Chamber  Cannot  Overload  the  Prime  Mover 

The  Self-Regulating  feature  of  the  RoTURBo  PUMP  when  subjected  to  varia- 
tion in  boiler  pressure  causes  ii  to  adjust  itself  to  meet  the  new  conditions  without 
danger  to  the  prime  mover. 

The    fluid     velocities     are     low,     reducing     friction  losses     to     a     minimum,     and     no 

wear    is    shown     even     from     gritty     waters.        High  permanent     efficiency     means     that 

the  REES  RoTURBo  is  ideal  for  multi-stage  operation — it  is  a  pump  in  fact 
for   any    service. 

REES  RoTLRBO  Patent  Pressure  Chamber  Pumps  are  to-day  giving  splendid  service 
the  world  over  in  MINES,  POWER  STATIONS,  MARINE  SERVICE,  WATERWORKS 
and  ALL  KINDS  of  INDUSTRIAL  PLANTS. 

Catalog  mailed  promptly  upon  request. 
SOLE  CANADIAN  MANUFACTURERS 

THE  GOLDIE  &  McCULLOCH  CO.,  LIMITED 


Head  Office  and  Works,  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bid's 


WF.STERN   BRANCH: 

248  McDfrmotl  Ave., 

Winnipeg,  Man. 


OtJEBEC  AGENTS) 
Rons  «t  Crelil, 

4"ii  St.  Jamea  St., 

Montreal,  Out. 


BRITISH   COLUMBIA   ACENTS: 

Root.  Hamilton  *  Co.. 

Vancouver,  B.C. 


Journal  advertisers  art  discriminating  advertisers. 
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Pagi 

Algoiu  .                  poration  Limited .  28 

Barber  and   Issooiates  Limited,  Frank  83 
Barret  t  Con  panj    Limited 

ien,  Busneld  and  I  !ompanj  8  I 

Benjamin  Electri.   Mfa   i  o    of  Canada,  Ltd 8 

Bertram   A  Sons  Co  ,   I  t.l  ,  'I  lie 3 

Beet  Weathei  Strip  Co  .  I.t.l 

Bickerdike  Jr.,  U   .  

Bovine  Hydraulic  A  Engineering  Company  Limited           69 

Brantford  Band  &  Grave!  Co  .  Ltd 61 

Bremner,  Norris  &  Co.,  Limited   83 

British-American  Fuel  and  Metals,  Ltd,                                 . ...  79 

British  1  Impire  Steel  Corporation,  Limited 

Buddcn,  lianbury  A 83 

Burlington  Steel  Corporation,  Limited 77 

Burnett.  J.  A 83 

Campbell  Steel  and  Iron  Works,  Ltd 73 

Canada  Carl. ide  Co  ,  Ltd 45 

i  Canada  Cement  Company  Limited            12 

Canada  Iron  Foundries,  Ltd. 70 

Canada  Look  Joint  Pipe,  Limited                                  79 

Canadian  Bridge  Company,  limited.  The ^s 

Canadian  Dea  Moines  Steel  Co.,  Limited "_- 

Canadian  Fairbanks  Morse  Co..  Limited 51 

Canadian  General  Electric  Co.,  Limited.. 27 

Canadian  Inspection  &  Testing  Co.,  Limited 82 

Canadian  Mead-Morrison  Co.,  Ltd 84 

Canadian  Metal  Window   A  Steel  Products  Limited 71 

<  'anadian  National  Carbon  Co.,  Limited 67 

Canadian  Steel  Foundries  Limited 66 

Canadian  Tie  and  Lumber  Co.,  Limited 79 

Canadian  Westinghouse  Company,  Limited 20-21 

Cape  A  Co.  K.  C.  M        75 

<  'hick  Contracting  Company 74 

Coghlin  Co.,  Limited,  B.  J 79 

Combe,  F.  A 83 

Combustion  Engineering  Corporation,  Limited 14-15 

Crane  Limited 3i 

Darling  Brothers  Limited 4 

Dart  Union  Company  Limited »70 

De  Laval  Steam  Turbine  Co 49 

Diamond  State  Fibre  Co.,  of  Canada,  Limited o 

Dodge  Manufacturing  Company,  Limited 13 

Dominion  Bridge  Co.,  Limited 6L-66 

Dominion  Engineering  Agency  Limited j>9 

Dominion  Engineering  &  Inspection  Company 83 

Dominion  Engineering  Works,  Limited. no 

Dominion  Insulator  and  Mfg.  Company,  Ltd 42 

Dominion  Oxygen  Co.,  Limited  26 

Dominion  Paint  Works,  Limited ;:•■.:■: ,2 

Dominion  Tar  A  Chemical  Company,  Limited iS 

Dunham.  Company  Ltd  ,  C.  A         ■  •  ■     ■  ■     °% 

Dunlop  Tire  and  Rubber  Goods  Co.,  Ltd 16 

Eddy  Com.  any  Limited.  E.  B....  -■••■•■  ■  ■  • §° 

Engineerin  "  A  Machine  Works  of  Canada.  Ltd 6t> 

English  Electric  Co.  of  Canada,  Ltd -13 

Ewing  &  Tremblay 8d 

Fetherstonhaugh  &  Co 83 

Francis  &  Company,  Walter  J »2 

Frost  Steel  A  Wire  Co.,  Ltd l< 

Garthshore-Thomson  Pipe  &  Foundry  Ltd.,  The.  69 

General  Supj.lv  Company  of  Canada.  Ltd  ,  The      

i  :,,ld,e  A  Met  'ulloeh  <  ....  Limited,  The 81 

Grant,  Holden  and  Graham,  Ltd « 5 

Hamilton  Bridge  Works  Company.  Limited,  The 30 

Hamilton  Co..  1  td  .   Win \" 

Hamilton  Gear  &  Machine  Companj  68 

Harland  Eng                      mpany  of  Canada.  Ltd 5U 

1 1 ,  [  ,r\   (  ■(.muni  .    I  id  ,   Milieu                       '.'■' 

Hopkins  ana  Company  Limited,  F.  H     _     64 

Hughson   A  Si. i,s.  Limited,  W.  C <9.  S.i 

Hunt   &  Co.,  ited    Robert  W     •  •  •■•  ■  •    ■  ■••  ■ 

1 1  ydro  Salvage  Syndicate (Inside  Front  Cm  er 


Imperial  Oil  Limited 
Instruments  Limit.  .1 

.i.-imi  i,  Proctoi  &  Ri  df<  rn,  Limit)  d 
Jenkins  Bro 

A  (ilassco  Reg'd 


47 


Kennedy  A  Bona,  Limited.  The  Win. . . . 
Ken  Engine  Co.,  Limited,  i  t.<- 
Kcrr\  Limited 

ompany  of  Canada,  Limited. 


Dynamo  A  Motor  Co.,  Ltd. ..  . 
Laurie  A  Lamb 

Lea,  R .  S.  ,v  \\    8  

Leahey  A  Company  Ltd  .  E.  O 

Leonard  &  Sons.  Ltd.,  E        

Link-Belt  Limited  

Lordly,  Henry  R,  

Lufkin  Rule  Co.,  of  Canada,  Limited,  The 


MacDonald,  Company  Limited,  The  Randolph 

Machinerj  <  !ompany  ol  America 

MacKinnon  Steel  (  n  ,  Limited 

Marconi  Wireless  Telegraph  Co.,  of  Canada,  Limited 

Marks  and  Clerk 

McDougall,  Pease  &  Friedman 

Metcalf  Co.,  Limited,  John  S 

Midwest  Canada  Ltd 

Mohawk  Sand  &  Gravel  Co.,  Ltd 

Montreal  Blue  Print  Co   

Mussens  Limited 

National  Fireproofing  Company  of  Canada,  Ltd 

National  Iron  Corporation  Limited 

National  Sand  &  Material  Company,  Ltd 

Nesbitt,  Thomson  &  Company,  Limited 

Newill,  George  E 

Niagara  Wire  Weaving  Co.,  Ltd 

Nichols  Chemical  Company,  Limited,  The 

Nicholson  Limited,  J.  B 

Northern  Electric  Company,  Limited 


Okonite  Company,  The 

Openshaw  &  Bennet,  Limited 

Pedlar  People  Limited,  The 

Potter,  Alexander 

Pratt  &  Whitney  Company  of  Canada,  Limited 


Quebec,  Province  of,  ( Water  Powerl . 

Rail  Joint  Company  of  Canada,  Ltd. 

Raw  Company,  Limited,  J.  F 

Robertson  Co..  Ltd.,  James   

Robertson.  J.  M.,  Limited 

Rolland  Paper  Co  .  Limit*  I,  The  . . . 

Ross  &  Co..  R.  A 

Russell  Co.,  Limited,  Jno  E 


The. 


7 
70 

31 

58 
83 

Ji 
60 

- 

70 


68 
82 
83 
83 
61 
72 

55,  56 

41 
71 
59 
75 
83 
59 
71 
83 
19 


83 
37 

63 

71 
63 

- 

74 

8-3 


Shawinigan  Water  and  Power  Co 44 

Sherwin-Williams  Company  of  Canada,  Ltd 39 

Simonds  Canada  Saws  Company,  Ltd 16 

Slater  Co.  Ltd.  N            22-2 

Standard  Paving,  Ltd i'.4 

Standard  Steel  Construction  Co .,  Limited 70 

Sturtevant  Company  of  Canada  Limited,  B.  F 63 

Superheater  Company,  Limited,  The 60 


Taylor  Stoker  Company,  Ltd 

Trussed  Concrete  Steel  Company  of  Canada  Limited 

Dnder-F I  Stoker  1  k>.,  of  Canada,  Ltd 

Vulcan  Iron  Works,  Limited,  The 


18 

16 
B0 

Wiilmsl,  \    A  Co      1   .ii.hln  .  Ltd  .  Charles 29 

Win. Tin iv  Engine  Works  Co     Ltd  .  The (Inside  Back  ( 

Wettlaufer  Brothers,  I  united   i.t 

Wilson.  Alexander 

Wynne-Roberts  and  Son.  R.  O 


CANADIAN    INSPECTION   & 
TESTING   CO.   LIMITED 

Toronto  OfHce: 
100  JAR  VIS  STREET. 

Montreal  Office: 
405-406   SHAUGHNESSY   BUILDING. 


209  Bearer  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTUNG  IN  ALL  ITS  BRANCHES. 

DRAUGHTING.  ETC. 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128  Wellington  St.  Ottawa,  Ont 

Head  Office:  London,  England. 
Principals:    Sir  G.  C.   Marks,  Sir  Duftald 


Clerk,   Edward   C.  R. 
Adam. 


Marks,  Matthew  A. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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PROFESSIONAL   CARDS 


Dooolas  Bremnkr,  C.E.,  A.M.E.I.C. 
J.  H.  Norrib,  M.E.,  A.M.E.I.C. 
A.  Reginald.  M.  MacLban,  M.8c,  Ph.D. 
V.  C    Moclton,  B   Arch 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches 

Tel.Up  3539  65  McGill  College  Ave. .Montreal 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

Power,    Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical   and 

Electrical   Engineer 


625  Corlstlne  Building 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING    &    TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street.   Montreal.  Que 

108  South   La  Salle  Street.  Chiraeo.    Ill 

305  Collins  St.,    Melbourne    Australia 


R.    BlCKERDIKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 

Telephone  Macn  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  SUPERVISING   ENGINEER 

Reports,  Estimates,  Valuation.  Power  Develop 

ment  and  Transmission.  Industrial  Plants. 

Illumination.    Heating,     Ventilating 

Room  614  New  Birks  Building. 

MONTREAL.  Que. 

PHONE    UP   218*  P.O.    BOX    MM4 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineers 
Surveyors  and  Architects. 
Bridges,  Structures  &  Reinforced  Concrete. 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  Buildings  and  Schools. 
45  Jarvls  Street,  Union  Bank  Bldg., 

Toronto,  On t.  Dunnvlllc,  Ont. 


HENRY    R.    LORDLY 

C.E.MCE    FSE..M. E.I.C. M  Am.8oo.CE. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction,    Dams,    Water 

Power,  Harbor  Work,  Foundations  in  Clay, 

Quiokaand  and  Difficult  locations,  Piling 

Temporary  Address: 

74  Strathaarn  Avenue,  Montreal  West,  P.O. 

Cable  Address  "Claypile".  Montreal 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


Geo.  K.  McDodoall,  B  8c,  M.E.I  C 

E.  Raymond  Pease,  B.A..  B.Sc,  A  M  E.I.C 

Ferdinand  J.  Friedman,  B.Sc.,  A.  M. E.I.C. 

McDougall.  Pease  &   Friedman 

CONSULTING    ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating,  Plumbing,  Ventilation,  Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts.  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,   Sewerage   and    Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water   Power   Developments  and    Power 
Plants        Reports,    Designs,    Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  OUE. 


Telephone, 
UPTOWN  783 


GEORGE  E.  NEWILL 

M. E.I.C,  MEM.AM.SOC.M.E.,  M.I.MECH.E. 

Consulting  Engineer 

Design.  Operation  a  Supervision  of 

'Steam  Power  Plants. 

Reports.  Tests  and  Inspections, 

Industrial  and  Mechanical  Problems. 

Appraisals  &  Fire  Loss  Adjustments  " 


189  St.  James  St.. 
MONTREAL 


Telephone: 
MAIN  450 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS     LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDOEN 

ADVOCATE,      RECS'D   U.  8.   PAT.  ATTY. 

DONALD    H     MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION    ENGINEERING 
&  INSPECTION   COMPANY 

Engineers  and  Chemists, 
320  I.agauchetiere  St.  W..       Montreal.  Oue. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branch**-  Toronto  and  Winnipbo. 


H     M     HUGHSON.  M.C.S.F.E. 

HON    GERALD  V.  WHITE  PHONE  QU  EEN   1  52 

J.  w    HUGHSON.  M  E.  A  M   E.I.C. 

W.  C.  HUGHSON  and  SONS,  Limited 
Investigating  Engineers 

TIMBER    EXPERTS 
HOPE  CHAMBERS  OTTAWA 


Walter  J.  Fbanch.CE.  F.  B.  Brown,  M.Se.. 

M.E.I. C  M. E.I.C. 
M..An.8oc.CE.,  Mbu.Am.Soc.M.E. 

M.Inst.C.E.  Mem. ALEE. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Walfran, Montpeal."  W.U.Code 
Long  Distance  Telephone:  Main  5643. 


J.    A.    BURNETT, 

M. E.I.C,     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  301—205  St.     ames  St. 
Telephone  Main  6737.  Montreal. 


BEAUBIEN,    BUSFIELD 

8c    COMPANY 

CONSULTING  ENGINEERS 

2   PLACE  D'ARMES,       MONTREAL 
Oe  Gaspe  Beaubien  J.  L.  Butfield 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 

Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building. 
50  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

limited 
consulting  engineers 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification,  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements  Rridgee  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


M.E.I.C 

Mem.  Am.  8oo.  M.  E. 


Tel.  Plateau  3860 


F.  A.  COMBE 

Consulting  Combustion  and 

Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilisation    of     Waste    Heat    and    Steam. 

Heating  and  Ventilating,  etc 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUQH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.        Booklet  free. 


President:     J.  C   G.  Kbbrt 

Associate*:    A    I.    Mudqb.  H.  R    McCltmoitt 

KERRY  &CHACE,  LIMITED 

ENGINEERS 

Hydro-Electric  A  Steam  Power  Developments 

Steam   &  Electric  Railways 
Pulp  A  Paper  Mills  Industrial  Engineering 

Confederation  Life  Bldo       TORONTO 


R   0  WYNNE  ROBERTS  &  SON 

Man irtp.it  and  General  Endineerinif 

Reports    ri.ii        \pi-in.iu      Arbitrations 
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HOISTING    ENGINES 
GRAB    BUCKETS 


STEAM  HOISTS 
DERRICK  IRONS 
ELECTRIC    HOISTS 

All  sizes  in  stock 


Orange  Peel  Grab 


GRAB   BUCKETS 

All  types  and  sizes 
in  stock 


Double  Drum  Steam  Hoist 


Agents : 

B.  C.  EQUIPMENT  CO.  -  -  -  -  Vancouver 
FERGUSON  SUPPLY  CO.  -  -  -  -  Calgary 
( )'  1 1 ANLAN  FERGUSON  SUPPLY  CO.  Edmonton 
POWELL  EQUIPMENT  CO.  -  -  -  Winnipeg 
HARVARD  TURNBULL  CO.     -      -      -    Toronto 


CANADA  CEMENT  BUILDINC 

works  :  MONTREAL       wLl 


LAND»ONT, 


Maki  journal  advertizing  one  hundred  per  cent  efficient. 


1844 


1923 


1 


WATEROUS 

PULPWOOD 

MACHINERY 


HauhUps  and  Conveyors 

Slashers 

Stackers 

Magazine  Grinders 

Caterpiller  Grinders 

Four  and  Three  Pocket  Grinders 

Barking  Drums 

Barkers 

Chippers 

Chip  Screens 

Chip  Disintegrators 

Centrifugal  Screens 

Open  Side  Flat  Screens 

Centrifugal  Knotters 

Cylinder  Moulds 

Deckers 

Wet  Machines 

Centrifugal  Pumps 

Beating  Engines 

Slab  Chippers 

Conveyors 


®F®' 


BRANTFORD,  ONTARIO,CANADA 


When  purchasing  equipment  consider  The  Journal  advertiser. 


River  Road  between 
St.  Lambert  and 
Montreal  South,  P.Q. 


Bujlt  by  Peter  L\all  & 
Sons  and  W.  I.  Bishop 
Const.  Co.  Inspection 
Work  by  Milton  Hersey 
Company. 


Over  Old  Macadam 

An  old  macadam  road  makes  a  splendid  foundation  for  an  asphalt  pave- 
ment. Compacted  by  traffic  over  a  number  of  years,  it  has  the  necessary 
strength  to  support  quite  heavy  loads  and  only  needs  a  smooth  waterproof, 
resilient  surface  of  Imperial  Asphalt  to  fit  it  for  modern  traffic  requirements. 
The  economy  of  thus  utilizing  an  old  road,  combined  with  the  accepted 
advantages  of  Asphalt,  is  well  worth  considering  in  any  road  improvement 
programme. 


Toronto 


JtQAD      ENGINEERING       DEPARTMENT 

Imperial  Oil  Limited 
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THE 


ENGINEERING  JOURNAL 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


£2 


TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBUC  " 


MARITIME  GENERAL  PROFESSIONAL  MEETING 


OCTOBER  1923 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA 

AT  176  MANSFIELD  STREET,  MONTREAL 

VoL  VI  No.  10 


Twenty  years  without  an 
equal  and  now   in  use  in 

.   nnn  nnA    -  ,     0  .  Topical  Foster  Superheater 

over  4,000,000  hp.  of  Sta-      for  use  in  v9rticaUy  bamed 

tionary   boilers.  horizontal  water-tube  boilers 


FOSTER 

SUPERHEATERS 
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Typical  Foster  Extended  Superheating  Surface.    (Patented)     A  short  uncovered  portion  at  each  end  ot  the 
tube  permits  the  ends  to  be  inserted  and  expanded  into  the  connecting  headers 


Advantages  of  Foster  Extended  Superheating  Surface 


INASMUCH  as  the  unique  construction  of  superheat- 
ing surface  in  Foster  Superheaters  has  for  twenty 
years  had  no  equal  for  its  purpose  and  has  been 
more  used  than  all  other  designs  put  together,  the 
following  reasons  for  its  supremacyshould  be  thorough- 
ly understood  by  all  interested  in  the  production  and 
use  of  superheat. 

1.  Steel  for  strength,  cast-iron  for  durability:  The 
seamless  steel  tubes  are  designed  to  withstand  a 
bursting  pressure  several  times  that  of  service,  and  the 
surrounding  rings  more  than  double  the  actual  resist- 
ance to  bursting.  Only  the  tough  original  skin  of  the 
cast-iron,  which  is  pratically  immune  to  burning  and 
corrosion,  is  exposed  to  the  gases. 

2.  Four  to  six  times  as  much  heat  absorption  surface 
as  obtained  from  bare  tubes:  The  extended  surface  of 
the  rings  gives  a  better  balance  for  heat  conductivity 
from  the  slow-moving  low-density  hot  gas  in  contact 
with  the  exterior,  to  the  larger  weight  of  fast-moving 
steam  wiping  the  interior.  By  thus  increasing  the  heat 


transfer  per  unit  length  of  element  the  construction 
cf  a  superheater  to  fulfil  a  given  specification  is  sim- 
plified. This  is  of  the  greatest  advantage  in  cases  where 
superheaters  are  to  be  placed  in  relatively  restricted 
and  inaccessible  locations  inside  boiler  settings.  The 
high  rate  of  heat  transfer  with  Foster  Extended  Surface 
permits  higher  degrees  of  superheat  to  be  obtained 
within  the  space  available  within  the  boiler  than  can 
be  secured  with  any  other  type  of  superheater. 

3.  Reserve  heat  stored  for  sudden  demands:  The  mass 
of  metal  in  the  heating  surface  forms  a  reservoir  for 
storing  heat,  where  it  is  instantly  available  to  assist  in 
keeping  the  degree  of  superheat  constant,  and  in  the 
case  of  a  priming  boiler,  to  aid  in  flashing  the  moisture 
into  steam. 

4.  No  flooding  is  necessary  in  starting  and  stand-by 
periods:  Foster  Surface  needs  no  water  protection  to 
prevent  burning  out  when  getting  up  steam  or  when 
little  or  no  steam  is  passing. 


CANADIAN    REPRESENTATIVES: 

THE     GENERAL     SUPPLY     CO.     OF     CANADA,     LIMITED 

OTTAWA 
MONCTON,       MONTREAL,       TORONTO,       NORTH  BAY,       WINNIPEG,       VANCOUVER. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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Meeting  the  Test 

THE   valve  lifters  of  a  well-known  truck  are  tapped 
in    cold   rolled  steel   with  a  13/16-20  U.S.F.  Pratt 
&  Whitney  Con-eccentrically  Relieved  Tap. 

After  careful  testing,  this  style  and  make  of  tap  was 
selected  for  its  ability  to  stand  up  under  high  production 
and  has  proven  satisfactory  for  over  two  years.  The 
durability  of  these  tools  comes  from  the  careful  selection 
and  heat  treatment  of  the  steel,  while  their  cutting 
qualities  are  assured  by  their  construction  and  the 
care  taken  in  the  manufacturing  processes. 

The  con-eccentric  feature,  insures  the  retention  of 
original  size  through  a  number  of  regrindings. 
Instead  of  relieving  the  tooth  directly  back  from 
the  cutting  edge,  tne  land  is  made  concentric  for 
one-third  of  its  width,  the  remaining  two-thirds 
being  eccentrically  relieved. 

You  make  no  mistake    m    specifying    1'     a    \\ . 
Taps    for  ordinary  work  or   for   exceptional   jobs 
such  as  the  one  illustrated. 

'laps.  Dies,  Reamers,  Milling  Cutters  and  many  other 
tools  are  listed  in  our  small  tool  catalogue.  A  copy 
awaits  your  request. 

PRATT  &  WHITNEY  CO. 
OF  CANADA  LIMITED 

Works:  Dundas,  Ontario 

MONTREAL  HALIFAX  TORONTO 

723  Drummonil  Bldft.  RoyJJuil.lmii  32  From  Si.  West 

W  Nkl.KVILLE  WINNIPEG  \  U«  01  v  I  R 

103     Sandwich  si.~  1105  Mc  Arthur  Bldg,  B.  <     Equipment  <  •• 
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Self -Aligning  Ball  Bearings 

Shorten  your  Motors  --  Extend  their  Market 


THE  more  compact  a  motor  can  be 
made,  the  greater  the  field  of  its 
application,  for  space  restrictions 
— especially  in  the  case  of  individual 
motor    drive — frequently    govern    the 
make  of  motor  selected. 

When  5KF  marked  self-aligning  ball 
bearings  are  used,  as  compared  with 
plain  bearings,  the  over-all  length  of  the 
motor  can  be  decreased  from  10  to  27 
per  cent.  The  natural  outcome  of  this 
increased  adaptability  is  a  larger  market 


for  your  motors  without  the  necessity 
of  quoting  on  special  motors  of  uncer- 
tain performance  in  cases  where  space 
is  restricted. 

Motors  equipped  with  self-aligning 
ball  bearings  are  free  from  hot  bearings 
and  misalignment  troubles  and  arm- 
atures cannot  strike  the  field  structures. 
No  renewals  or  adjustments  are  requir- 
ed, and  lubrication  and  maintenance 
costs  are  reduced  80  per  cent.  Bulletin 
No.  113  gives  detailed  information. 


CANADIAN   SKF*  COMPANY.  LIMITED 

TORONTO  —  MONTREAL 


h 


Normal  View 


Deflected  View 
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-Diamond  State  FlbreCompamj 

TORONTO.    ONT, 


Ears 

and 

Gears 

at  the 

C.N.E. 


Silent,  Oil-proof, 
Water-proof. 


TN  Machinery  Hall  at  the  Canadian 
National  Exhibition  we  gave  an  actual 
demonstration  of  Celoron  Gears,  different 
sizes  and  at  difficult  angles,  running  full 
speed  in  absolute  silence  and  without 
friction.  It  was  a  wonderful  testimony 
to  the  SILENT  qualities  of  Condensite 
Celoron. 

The  WEARING  qualities  of  Celoron 
Gears,  however,  can  only  be]  proved  by 
actual  daily  use  under  the  most  difficult 
working  conditions. 

Hundreds  of  progressive  engineers  and 
executive  heads  throughout  Canada  have 
made  this  test  and  now  ralways*"specify 
Condensite  Celoron  Silent  Gears. 


We  want  to  show  you  that  you  can  make  better  working^condi- 
tions  for  YOUR  employees  as  well  as  increase  your  production  and 
cut  down  your  operating  costs  by  installing  Celoron  Gears.  Send 
for  literature  on  the  subject  or  have  our  representative  call  on  you. 


Diamond  State  Fibre 
Company  of  Canada,  Ltd. 


-  TORONTO  - 


When  purchasing  equipment  consider  The  Journal  advt  rtist  > . 
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THE  NATIONAL  BITUMEN 


MONTREAL-TORONTO  HIGHWAY,  WEST  OF  KINGSTON. 

"GOOD  ROADS'9  for  the  greatest  number  of  users  is  prac- 
tically demonstrated  by  the  extensive  mileage  of  (Bomlm?) 
penetration  macadam  and  surface  treated  waterbound  roads  in 
the  Various  sections  of  the  Ontario  Provincial  Highway  system. 

Descriptive  literature  and  full  particulars  regarding  cost,  etc.,  on  request. 

Dominion   Tar   &   Chemical   Co.,   Limited 

Sydney,  N.  S.      Montreal,  Que.      Toronto,  Ont.      Sault  Ste.  Marie,  Ont. 


Every  advertisement  is  a  message  to  you. 
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MCCRACKEN  SEWER  PIPE 

IsMirminq  Canada's  Eavor 


John  E.  Russell  Co.,  Limited. 
Harbor  Administration  Bldg. 
Toronto,  Ontario. 

Dear  Sir, 

McCracken  Concrete  Sewer  Pipe  has  been  us?d  in  large 
quantities  by  the  city  of  London,  under  my  direction, 
continuously  since  its  introduction  into  Canada  some 
years  ago. 

I  have  much  pleasure  in  stating  that  we  find  it  abso- 
lutely satisfactory  in  every  way  and  have  no  hesitation 
in  recommending  its  use  for  all  sewerage  and  drainage 
purpose. 

11.  A.   BRAZIER, 

City  Engineer,  City  of    London." 

This  is  typical  of  the  letters  we  are  continually 
receiving  from  engineers  in  every  section  of  the 
Dominion  expressing  >,  in  enthusiastic  terms  their 
approval  of  McCracken  Concrete  Sewer  Pipe.  These 
testimonials  are  the  strongest  kind  of  evidence  that 
McCracken  Sewer  Pipe  makes  good  in  the  most 
trying  service. 

It  is  manufactured  in  accordance  with  standard  specifica- 
tions issued  by  the  American  Society  for  Testing  Materials, 
and  inspected  by  the  Canadian  Inspection  and  Testing  Company 
Limited  And  because  of  the  absolutely  uniform  high  quality 
of  this  pipe  —  every  pipe  measures  up  to  the  same  high  standard 
ery  other  pipe  In  first  coal  and  last  cos!  McCracken  is 
irpassed  bj  anj  othi  i  -<  wer  pipe. 


JNO.  E.  RUSSELL  CO.,  LIMITED 

GENERAL   SALES  AGENTS 

Harbor  Administration  Building,  Toronto. 
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SEWER  PIPE 

"The  Pipe  That  Endures 


Every  advertiser  is  worthy  of  your  support. 
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DECRACO  PRODUCTS 


Superior  Graphite  Paint 

Sta-White 

Degraco  House  Paint 

and  Varnish 
Degraco-Tone-R.i  w/ /;..„<, 
Degraco  Brick  and 

Concrete  Paint 
Anti-Aqua-/^ 
Degraco  Gas  Holder 

Paint 
Degracolin-cw,,/, , 
Degraco  Enamels 
Industrial  Finishes 


There  is  no  Real 
Substitute  for  Service 


Substitutes  for  quality  in  mill  white  paints  are  many  and 
varied — but  no  one  has  yet  brought  forth  a  real  substitute 
for  service  and  satisfaction. 

Low  initial  cost — guarantees  of  service  not  backed  up  by 
demonstrated  value — mere  claims  for  merit,  are  worth 
nothing  in  determining  value  in  so  intangible  a  product 
as  paint. 

The  plain  proof  of  value — the  safety  factor  that  should 
guide  you  in  the  selection  of  mill  white,  comes  down  to 
consideration  of  just  two  things — the  records  of  the  paint 
in  service — the  reliability  and  reputation  of  the  manufac- 
turer back  of  the  product. 

In  STA-WHITE — plain  proof  of  value — demonstrated  in 
every  type  of  industrial  building  with  service  facts  back  of 
every  claim  made  for  it,  is  recognized — and  hosts  of  indus- 
trial plants  and  institutions,  architects  and  engineers,  use 
it  as  the  standard  of  quality  in  mill  white  paint. 

STA-WHITE  is  the  mill  white  paint  that  stays  white.  The 
unsurpassed  finish  and  light  reflecting  qualities  of  STA- 
WHITE— its  proven  durability-  have  established  it  as  a 
leader  in  the  field  of  mill  white  paints. 

Dominion  Paint  Works,  Limited 

WALKERVILLE,  CANADA 


Montreal         Quebec 
Toronto         Calgary 

Edmonton 


Winnipeg        Halifax 
St.  John  Retina 

\   imouvir 


STA-  WHITE  is  one  ol  the  Degraco  Line  of  dependable  paints.      Sold  through 
branch  offices  with  warehouse  stocks  in  all  principal  cities. 


nEGRACO 


PAINTS 

VARNISHES 

JL*4P    All  Colors  for  lL  All  Purposes       ENAMELS 


Advertisements  have  an  educational  value.    Read  theni  carefully. 
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HOISTING    ENGINES 
GRAB    BUCKETS 


STEAM  HOISTS 
DERRICK  IRONS 
ELECTRIC   HOISTS 

All  sizes  in  stock 


Orange  Peel  Grab 


GRAB   BUCKETS 

All  types  and  sizes 
in  stock 


Double  Drum  Steam  Hoist 


Agents: 

B.  C.  EQUIPMENT  CO.  -  -  -  -  Vancouver 
FERGUSON  SUPPLY  CO.  -  -  -  -  Calgary 
O'HANLAN  FERGUSON  SUPPLY  CO.  Edmonton 
POWELL  EQUIPMENT  CO.  -  -  -  Winnipeg 
HARVARD  TURNBULL  CO.     -      -      -    Toronto 


CANADA  CEMENT  BUILDING 

works:  MONTREAL       wi.i  land  oni 


Journal  advertisers  ore  discriminating  advertisers. 
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What 


The 


Jaylorftoker 

The  Pioneer  Underfeed  Stoker 
— and  still  leading" 

will  do  in  your  plant 


Increase  every  day  boiler   and   furnace  operating 
efficiency. 

Increase     steam    production     by     your     present 
boilers. 

Insure  highest  flexibility  in  meeting  all   changes 
in  steam  demand. 

Reduce  labor  costs  in  operation. 

Lower  maintenance  expense. 

Effect  decided  savings  in  fuel. 

Obtain  high  furnace  output  from  low  grade  fuel 
without  smoke  trouble. 


Proof  is  convincingly  presented  in  our  45-page 
Facts-Book — "Are  Mechanical  Stokers  a  Good 
Investment?"  that  will  tell  you  in  definite 
terms  of  horsepower  tons  of  coal,  and  dollars 
saved  in  plants  of  every  type  and  size  by  The 
Taylor  Stoker.  Let  us  send  your  copy  without 
delay".      Write  for  it  now. 

THE   TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,   ONTARIO 

Principal  Sales    Office  :  416  Phillips  Place,  Montreal,   Que. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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ROOFS,   WALLS   and   PARTITIONS 
can  be  constructed  more  economically  with 


Why  Use  Hyrib  ? 


BECAUSE  HYRIB 

Eliminates  all  forms  for  concrete. 
Saves  channels  and  wiring. 
Reinforces  the  concrete  and  plaster. 
Insures  fireproofness  and  permanence. 
Permits  wide  spacing  of  supports. 
Reduces  weight  of  construction. 
Increases  available  floor  space. 
Saves  time,  labor  and  material. 


Hyrib  Walls  and  Sidings 

are  much  less  expensive  than  other  types 
of  permanent  construction,  and  more 
economical  than  old-style  constructions 
which  require  constant  maintenance  on 
account  of  rust  and  decay. 

A  solid  two-inch  Hyrib  concrete  wall  is  as 
solid  as  a  12-inch  brick  wall.  It  conducts 
no  more  heat.  It  is  as  fireproof.  It  costs 
much  less.  It  is  more  quickly  erected  and 
more  easily  adapted  to  special  framing. 

Our  Hyrib  Book  is  free  to  all  who  write 
for  it. 


1 


Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 

Branches:    TORONTO     MONTREAL    WINNIPEG    CAI.GARY     VANCOUVER 

Warehouses:    TORONTO     MONTREA1      WINNIPEG    CALGARY 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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ber.  1923 


Grand  Discharge,   Lake   St.  John,   P.Q.,    Showing  Railway)  Piers. 

HARNESSING  THE  WATERS 
OF  LAKE  ST.  JOHN 

The  illustration  shows  concrete  piers  erected  by  the  Wm.  I. 
Bishop  Company,  Limited,  for  a  railway  bridge  at  Lake  St. 
John,  P.Q. 

This  bridge  is  an  important  link  in  the  12  mile  standard  gauge 
road  destined  to  connect  Grand  Discharge  with  the  C.N.R.  line 
which  runs  from  Quebec  City  to  Lake  St.  John. 

The  Grand  Discharge  site  being  isolated  from  railways  and 
distributing  centres  this  railroad  was  required  as  one  of  the 
preparatory  steps  to  the  completion  of  a  Development  which 
will  give  to  the  Province  of  Quebec  the  tremendous  power 
potentialities  of  Lake  St.  John. 

Mr.  W.  I.  Bishop  is  Consulting  Engineer  for  the  Quebec  De- 
velopment Company. 


Specify 

CANADA    CEMENT 

Uniformly  Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PEBMANCNCC 


We   maintain    ■    Service    Den 

pi  rate  in  all  lines  ol   w>rk   for 
which  Concrete   is  adapt' 
rary   is  comprehenaive  and  is  at  your 
.li-|  osal  :it    :ill   times  w  ithout 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building  Phillips  Square  Montreal 
Sales  Offices  at  Montreal  Toronto  Winnipeg  Calgary 


Make  Journal  advertising  our  hundred  per  cent  ctjicicnt. 
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18,000,000  tons 

of  coal  were  imported  in 
Canada  last  year 


Vast  Deposits  of  Canadian 

FUELS    ARE     AVAILABLE    IF    THE    PROPER 
METHODS    OF    BURNING    WERE    ADOPTED. 


Lopulco  Pulverized  Fuel  Systems 

OFFER     A     SOLUTION    TO    THIS    PROBLEM. 

WRITE  FOR  "ADV  ANT  AGES  TO  BE  GAINED 
FROM    PULVERIZING    CANADIAN    FUELS." 


Combustion  Engineering  Corporation 

LIMITED 

MAIN  OFFICE:    TORONTO 

VANCOUVER  MONTREAL  WINNIPEG 


Valuable  suggestions  appeal  in  the  advertising  /><■ 
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When  Time  is  a  Vital  Factor 

A  BROKEN  COG  in  a  gear  or  a  crack  in  the  fly-wheel  may  tie  up 
your  plant.  Breaks  in  machinery  cause  costly  delays.  Oxy- 
Acetylene  welding  and  cutting  is  saving  thousands  of  dollars  yearly 
in  effecting  quick  repairs. 

That  is  when  Dominion  Service  proves  up.  The  purity  of  Dominion 
Oxygen  and  Prest-O-Lite  Acetylene,  assures  the  hottest  flame  and 
the  utmost  economy  in  fuel.  The  easily-handled  cylinders  permit 
the  placing  of  the  welding  and  cutting  equipment  within  working 
distance  of  the  job,  which  alone  saves  valuable  time. 

Dominion  Service  is  equally  good  for  the  small  welding  and  cutting 
shop,  manufacturing  plants,  and  big  shipyards  or  railroads.  If  you 
use  welding  and  cutting  in  your  business,  or  contemplate  the  use  of 
the  oxy-acetylene  process,  either  in  production  or  for  general  repair 
work,  it  will  pay  you  to  know  about  Dominion  Service. 

Our  representative  will  welcome  the  opportunity  of  telling  you  how 
Dominion  Service  will  benefit  your  business. 


Operating   the    Welding   and 
Cutting   Gas  Division   of 

Prest-O-Lite     Company     of 
Canada,   Limited. 


DOMINION      OXYGEN     COMPANY     LIMITED. 


Genera]  Offices: 
BO    Adelaide   St.    Fast.   Toronto. 


Distribution  Points  :  Hamilton,  Merritton, 
Montreal.  Quebec,  Shawinigan  Kails. 
Toronto.  Wetland.  Windsor,  and  Winni- 
peg. 


T2 


Mentioning  The  Journal  gives  you  additional  consideration. 
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will  want  this 

catalog — 

It  shows  how  the  Stand- 
ard "Side-Dump"  Stoker 
is  applied  to  different 
types  of  boilers.  All  of 
the  features  of  design  and 
construction  are  fully 
described  and  illustrated. 
Ask  for  your  copy  of  this 
informative  book. 


/        ^  \ 

UNDER-FEED 
STOKER   / 
\  COMPANY/ 

'  vICANADA/ 


Its  record 
recommends  it 


\ 


the  best  investment  for 

hundreds  of  Canadian  plants 


c 


IONSULTING  engineers 
are  today  recommend- 
ing  stoker  firing  for 
plants  that  a  few  years  ago  would 
have  been  considered  to  small  for 
mechanical  firing. 

Stoker  firing  is  paying  big  divi- 
dends in  these  smaller  plants 
not  alone  because  coal  and  labor 
costs  are  higher,  but  also  because 
stokers  have  been  developed  to 
exactly  meet  the  requirements 
of  smaller  plants. 

The  "Jones  Standard  Side-Dump1'' 
Stoker  is  in  every  detail  an  ideal 
stoker  for  hundreds  of  existing 
plants. 

First  cost  is  moderate  because  of 
the  stoker's  exceptional  simplic- 
ity the  very  quality  that  makes 
the  "Side-Dump'1  Stoker  ideal 
for  smaller  plants. 


Installation  is  simple— and  there- 
fore inexpensive.  No  excavation 
is  necessary  for  ash  pits  because 
the  simple  side  dump  plates 
discharge  the  ash  and  refuse  into 
shallow  pits  that  are  only  a  few 
inches  below  the  floor  level. 

But  although  this  stoker  can  be 
purchased  and  installed  at  rela- 
tively small  cost  it  is  nevertheless 
a  real  self-cleaning  under-feed 
stoker  possessing  all  the  estab- 
lished advantages  of  the  under- 
feed principle — economy  of  fuel, 
quick  response  to  load  demands, 
heavy  overload  capacity,  and 
steady,  trouble-free  operation. 

You  will  be  surprised  to  find 
what  a  small  investment  is  re- 
quired to  convert  your  plant  into 
an  economical  stoker  fired  plant 
by  installing  the 


"Jones' 

'Riley' 

"Murphy' 


Stokers 
Stokers 
Furnaces 


"Jones  Standard  Side-Dump" 
STOKER 

The  Under-Feed  Stoker  Company  of  Canada,  Limited 

146  King  Street,   West  TORONTO,  Ont. 


AltH    &  Wctl    S.T-U 

Mr    ].  Twomcy 
Camrose,  Alta. 


Man.  &    Ka*t   S:*vk. 

W.  W     Hi.  kl    S    I  0 

Wmmi  eg 


British  Columbia 
i-    a    Etarle,  Ltd. 

Vancouvr. 


Quchr. 

•  nadai  Ltd. 
Montreal,  Que. 


Buy  your  equipment  from  Journal  advertisers. 
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Lt.  Col.  R.  G.  Stewart. 
President 


E.  A.  Larmonth, 
Vice  President 


E.  O.   L.EAHEY. 
Man.  Director 


J.  D.  Cunningham. 

Secy.  Tres. 


E.  0.  LEAHEY  &  COMPANY 

====__=^^_  LI  MI  TED  ^^^_======_= 

GENERAL  CONTRACTORS 


r 


Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 

Ont. 


Remember  The  Journal  when  buying  apparatus. 
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Privat^^^^rtomatj<^^E!cchan$e 


SIMPLE 

The  Automatic  Telephone 

Built  to  work  automatically 
surely,  anytime,  all  the  time, 
easily  understood  and  liked  by 
foremen  and  superintendents. 


Has  no  human  troubles.  In- 
expensive and  once  used,  indis- 
pensable because  any  and 
complete  information  can  be 
quickly  secured  from  any  part 
of  the  plant  by  simply  turning 
the  dial  to  the  number  wanted. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  home. 


Korthem  Electric  Compaq 

LIMITED  M  > 

MONTREAL         TORONTO         WINDSOR        CALGAR  . 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


ftMUFACTUElNG 

Manual  Telephones 
AutomaticTelephones 
"Wires**  Cables 
Fine  Alarm  Systems 
P,\dio  Sendin^and- 
receivin$E<pipinent 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
PoWer  Appar&t  us 
Household  Appliances 
Electrical  Supplied 
JfWer  &  Lisjht  Plants 
'Marine  Fittings 


The  advertiser  is  ready  to  give  lull  information. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE    AND    WORKS 

Hamilton.  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers   and   Erectors 


—OF  EVERY  CLASS  OF- 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


When  buying  consult  first  Journal  advertisers. 
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Type  H  Transformers,  through 
many  years  of  satisfactory  ser- 
vice, have  earned  an  enviable 
reputation,  resulting  in  their 
being  regarded  as  the  standard 
of  quality.  Large  central  sta- 
tions,  and  operating  companies 
^  specify  Type  H  Transformers 

because  of  their  long  life,  and  excellent  operating  character- 
istics. Low  depreciation  rates,  and  uninterrupted  service 
will  eventually  win  on  any  system. 


Made  in  Canada"  by 


Canadian  General  Electric  Co.,Limited 

HEAD  OFFICE  mjfc,  TORONTO 

Branch  Offices:     Halifax,   Sydney,  St   John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor. 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 


Mention  The  Journal  who/  dealing  with  advei 
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"  The  Seven  Aqes " 

STRUCTURAL 
STEEL 


'J/ie  'Jjf'St  AT     THE     MINE 

Magnetic  Iron  and  Hematite  are  the  principal 
ores  mined  for  commercial  iron  and  steel. 
The   operations   are   characterized   by 

SCIENTIFIC  METHODS 


,    »'« 


*jT/je  Second 


ROASTING 


The  object  of  this  operation  is  to  separate  the 
water,  carbonic  acid,  sulphur  and  other  bal- 
atilizable  substances.   Here  also  are  used  the  most 

~   ,       o— -  SCIENTIFIC  METHODS 

^fie   WW  SMELTING 

This  is  the  production  of  metallic  or  pig  iron 
from  the  ore.  Here  also  are  employed  the 
most  highly  SCIENTIFIC  METHODS 


^J^f.i,   ' 


*y/ie  fourth 


STEEL  MANUFACTURE 


<yfie  'y if tii 


Steel  is  metallic  iron  combined  with  carbon,  usually  from  .5  to  1.5  per 
cent.  The  two  large  processes  in  general  use  are  known  as  the 
Bessemer  and  the  Open  Hearth  Methods.    Both  are 

HIGHLY    SCIENTIFIC 


ROLLING 


The  process  of  rolling  into  structural  shapes  requires  steel  of  excellent 
quality  which  has  been  subjected  to  most 

CAREFUL  INSPECTION 


^fie  Sixth 


FABRICATION 

The  fabrication  of  structural  steel  is   accompanied   by 
accuracy  and 

MECHANICAL  PRECISION 


*y/ie  Seventh 


ERECTION 


The  erection  of  structural  steel  is  also  conducted  with  accuracy 
and  precision  by 

SKILLED   WORKMEN 

Scientific  Methods  Prevail  Throughout 


BUILD  WITH 


STRUCTURAlSrEEL 


Issued  by  the 
Structural  Steel  Association 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Imperial  Lubricants  are  manufactured  with  the 
same  scientific  precision  as  the  finest  units  on 
which  they  are  used.  For  years  we  have  specialized 
in  the  production  of  oils  and  greases  to  meet  the 
most  exacting  requirements  of  plant  lubrication. 
Perhaps  the  right  grade  of  Imperial  Lubricants  can 
promote  efficiency  in  the  operation  of  some  of  your 
machines. 

Write  our  nearest  branch  when  in  need  of  the 
advice  or  services  of  our  expert  lubrication  engineers. 

IMPERIAL  OIL  LIMITED 


IMPERIAL 

LUBRICANTS 

FOR  MANUFACTURING, 
MINING  AND   MILLING 

CYLINDER  OILS 
Imperial  Cylinder  Oil 
1  mperial  Vah  e  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 

ENGINE  AND   MACHINE 
OILS 

linpcri.il  Solar  Red  ( )il 

Imperial  Atlantic  Red  Oil 

[mperial  Renown  Oil 

I  tnpei  ial  Baj  onne  Engine  <  )il 

[mperial  Polar  Machine  <  >il 

I  tnpei  i.i  I  \rio  ( lompressor  '  'il 

[mperial  Turbine  ( >ils 

[mperial  I  Idorado  i  astoi  Mai  hine '  hi 

FOR  VARIOUS 
INDUSTRIAL  USES 
[mperial  Black  <  His 
[mpei  ill  (lit  ting  <  )ils 
I  ni|»  rial  I  empei  ing  Oils 
[mpei  ial  Corda   ■   l  iil 

rial  Wool  <  >ils 
Impel  ial  Ink  0 
[mpei  iai  Grea 


Don't  fail  to  mention  The  Journal  when  writing  advertisers, 


T  II  E    EN(i!  \  E  BRING     JOU  R  N  A  L 
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BEN/AtUN 

INDUSTRIAL  LIGHTING 


Dome   R.L.M. 
Reflector     Socket 


Mm, 


Deep    Bowl 
Reflector   Socket 


FOR  every  condition  under  which 
the  activities  of  industry  may  be 
correctly  illuminated,  there  is  a 
type  of  Benjamin  Reflector  designed 
and  made  to  suit  that  condition.  Ben- 
jamin illumination  experts  are  waiting 
to  co-operate  with  you  to  the  fullest 
extent  in  advising  on  correct  indus- 
trial illumination  for  factories  and  other 
buildings  where  this  type  of  lighting 
is  so  much  needed.  We  solicit  the 
opportunity  of  mailing  you  instructive 
literature  on  the  subject.  Your  name 
and  address  on  a  post  card  in  response 
to  our  invitation  may  mean  a  new  era 
of  success  in  your  business. 


Shallow  Bowl 
Reflector  Socket 


Flat    Cone 
Reflector   Socket 


BENJAMIN  ELECTRIC  MFG.  CO. 

OF  CANADA,  LIMITED 

TORONTO 


MONTREAL 


WINNIPEG 


Elliptical    Alible 
Reflector   Socket 


c  onsider  tin-  advertiser,  his  course  is  thai  of  wisdom. 
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The  T.  Eaton  Company  Ltd. — after  careful  investiga- 
tion and  comparison  by  their  engineers,  selected 
Turnbull-Westinghouse  Gearlcss  Traction  Elevators 
for  their  new  store  equipment.  The  facts  speak  for 
themselves.  The  variable  voltage  control  cuts  down 
the  power  bills  and  gives  any  desired  speed  from  20 
to  350  feet  per  minute. 


1\lPNKUlLBtVAT0P6)MmNY 

Limited 

TORONTO 

Montreal  Branch:  10  Victoria  St. 

Representatives  In  Vancouver,  Calgary, 
Winnipeg,  Windsor,  Halifax.  St    John. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Consult  the  advertiser,  his  information  is  valuable. 
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Westinghouse 


Journal  advertisements  an  a  business  call  at  yow 
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RCHANTBARS 

URALSEHJ  SHAPES 


MERCHANT  BARS— Rounds,  Squares,  Flats,  6  inches  and  under  in  width. 
STRUCTURAL    STEEL    SHAPES— including   Beams,    Tees,    Zee  Bars, 

Angles,   Channels,  etc.,   for  structural   and   fabricating  purposes,  having  section 

weighing   up  to  15  pounds  per  lineal  root. 

BRITISH  EMPIRE  STEEL. 


CANADA    CEMENT    BUILDINC 


CORPORATION     LIMITED 


MONTREAL      CANADA 


Members  arc  urged  to  consult  The  Journal's  advertising  pages. 
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What  We  Make 


Plate  Work 


BOILERS  OF  ALL  TYPES 

Horizontal  Return  Tubular 
Vertical  Tubular 
Heating  Boilers,  Stokers 
Locomotive  and  Marine 

PENSTOCKS 

TANKS  OF  ALL  KINDS 

STACKS,   BURNERS 


Gray  Iron  and  Brass 

Castings,   machine 
work 


Keystone 

Excavator 

A  12-ton  excavating  machine,  32 
h.  p.  steam  operated,  which  with 
a  crew  of  3  men  and  equipped 
with  a  variety  of  scoops,  can 
perform  95%  of  the  excavation 
work  presenting  itself  in  Canada. 

In  the  road  grading  field — with 
the  Skimmer  Scoop — the  Key- 
stone is  unbeatable,  moving  300 
to  500  cubic  yards  per  day.  In 
ditching  and  excavating  —  with 
the  Ditcher  Scoop  —  the  Key- 
stone turns  out  upwards  of  300 
yards  per  day.  Moderately  priced 
and  made  in  Canada.  Write 
for  folders. 


Pulp  Mill  Machines 

Improved  Grinders 

3  Pocket  or  4  Pocket 

flat  screens 
wet  machines 
Cylinder  Moulds 
Chippers 

DIFFUSORS  and 

DIGESTORS 


REPAIRS  and 

REBUILDING 


Engineering  &  Machine  Works  of  Canada,  Ltd. 

ST.   CATHARINES,   ONT. 

Eastern  Sales  Offices:    Hall  Machinery  Co.,  Sherbrooko,  Que.,  and  Birks  Bldg.,  Montreal 
Winnipeg  Agents:    Powell  Equipment  Company,  Limited.      Vancouver  Agent! :    M.  Gritvllcy  Co 


Men  of  influence  consult  Journal  advertising. 
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High  Voltage  3-piece  Insulator 


The  enviable  record  of  this  insulator,  No. 
12552,  is  known  wherever  insulators  are  used. 
In  the  design  of  this  insulator,  special  attention 
was  given  to  the  reduction  and  distribution 


of  internal  stresses  due  to  sudden  changes  in 

temperature. 

The  highly  satisfactory  performance  of  the 

insulator    after    years    of    service,    has    fully 

justified  the  attention  given  this  factor. 


Dominion  Insulator  &  Mfg.  Go.,  Limited 

(Manufacturing  Ohio  Brass  Company  Products  in  Canada) 

Niagara  Falls  ...  Ontario 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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Charles  Walmsley  &  Co. 

(Canada)  Limited. 
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ARE  NOW  MANUFACTURING  IN 
CANADA  and  RECEIVING  ORDERS 

~  FOR  ~ 

WALMSLEY 
COMPLETE   PAPER   MILL   EQUIPMENT 

HITHERTO  MADE  ONLY  AT  BURY,  ENGLAND. 


TREMOR  SCREENS 

PREVIOUSLY  IMPORTED  FROM  WATFORD  ENGINEERING  WORKS,  LTD.,  ENGLAND. 


WARREN  MAGAZINE  GRINDERS 

PATENTED  BY  J.  J.  WARREN  OF  BROWNVILLE,  N.Y. 


GWYNNE'S  CENTRIFUGAL  PUMPS 


OFFICE:  WORKS: 

DRUMMOND    BUILDING,  LONGUEUIL,    QUE., 
MONTREAL,  QUE.,  Tel:  Main  8252, 

Tel:  Uptown  1871.  (Two  Lines) 


CANADIAN  BRANCH  OF 

SIR   W.    G.   ARMSTRONG   WHITWORTH   &   CO.,   LTD.,    LONDON,    ENG., 

AND  BRANCHES; 

ALSO  CHARLES  WALMSLEY  &  CO.,  LTD.,  BURY,  ENGLAND. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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=The  Right  Kind  of  Equipment 

Largest  Concrete  Mixer  in  the  World 

SMITH  No.  112-S 

112  cu.  ft.  mixed  concrete  per,  batch, 
as  used  at 

Grand  Decharge 
Lake  St.  John 


Smith  Mixers 

Used    exclusively 
in  building 

The  St.  JOHN 
DRYDOCK 


BUY  A  SMITH 

AND  STOP 

WORRYING 


THE    LITTLE    BROTHER 
TO  THE   BIG   SMITH 

A  small  size  mixer  of  the  Smith  design 
and  merit 

THE  SMITH  4-S  TILTING  MIXER 

Batch  capacity  4  cubic  feet. 

A  full  half-bag  batch  (1-3-6  mix). 

Carried  in  stock. 

COMPLETE     DESCRIPTION     ON     REQUEST 


MUSSENS    LIMITED 


Montreal 


Toronto  Winnipeg 


Vancouver 


Every  advertisement  is  a  message  to  you. 
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The  St.  John  Drydock. 

Details  of  construction  and  Equipment  of  the  St.  John  Drydock,  designed 

for  the  largest  vessels  afloat. 

E.  G.  Cameron,  A.M.E.I.C, 
Chief  engineer,  St.  John  Drydock  and  Shipbuilding  Company,  Limited,  St.  John,   N.B. 

Paper  read  before  the  Maritime  General  Professional  Meeting,  The  Engineering  Institute  of  Canada, 

St.  John,  New  Brunswick,  September  26th,  1923. 


While  the  port  of  St.  John,  New  Brunswick,  has  for 
a  number  of  years  enjoyed  a  position  of  importance 
among  the  Canadian  trans-Atlantic  shipping  centres,  it 
was  not  until  recent  years  that  any  attention  has  been 
given  to  providing  this  port  with  the  all-essential  facilities 
for  the  overhaul  and  repair  of  the  many  vessels  making 
St.  John  their  port  of  call.  Possibly  a  reason  can  be 
given  for  this  apparent  oversight  in  that  St.  John,  being 
situated  on  the  Bay  of  Fundy,  has  enjoyed  these  facilities 
as  provided  by  nature,  by  reason  of  the  extreme  tidal 


range  of  twenty-eight  feet.  In  fact,  the  Bay  of  Fundy 
can  rightly  be  called  nature's  greatest  drydock  and 
where  nature  has  actually  made  it  possible  to  take  a 
vessel  of  any  draft  up  to  twenty-eight  feet  and  so  place 
it,  at  extreme  high  tide,  that  when  the  tide  recedes,  it  is 
left  standing  at  low  tide,  entirely  out  of  the  water,  it  is 
only  natural  and  to  be  expected  that  man  would  be  slow 
in  providing  artificial  means  for  accomplishing  this  same 
object.     Such  has  been  the  experience  of  St.  John. 
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Natural  Drydocking  Facilities  of  Bay  of  Fundy 

In  this  connection,  the  writer  has  been  advised  on 
mosl  reliable  authority  that  during  the  recent  Great  War. 
when  German  submarines  were  carrying  on  their  offensive 
against  allied  shipping  along  the  northern  Atlantic  coast, 
advantage  was  taken  of  the  drydocking  facilities  offered 
by  the  Bay  of  Fundy  to  scrape  and  clean  hulls  of  these 
submarines  and  effect  urgent  hull  repairs,  while  resting 
easily  on  the  sand  flats  of  the  Nova  Scotia  shore  of  the 
Bay  of  Fundy,  during  low  tide,  in  some  secluded  inlet 
beyond  the  view  of  the  scattered  settlements  of  this  coast. 


handling  of,  below  water  line,  hull  repairs,  except  on  the 
smaller  schooners  and  coasting  vessels.  At  the  same 
time,  with  the  steady  increase  in  shipping  to  and  from 
St.  John  during  this  same  period,  the  need  of  such  dry- 
docking  accommodation  has  become  more  and  more  an 
urgent  requirement  of  this  port. 

A  natural  or  artificial  chamber,  with  direct  connec- 
tion to  the  sea,  into  which  a  vessel  can  be  floated,-  the 
chamber  entrance  then  closed  to  the  sea  and  the  water 
removed  so  as  to  leave  the  vessel  entirely  in  the  dry  and 
accessible  at  all  points,  for  as  long  a  period  of  time  a 


- 


/ 

■ 

Figure  No.  1.     Plan  of  St.  John  Harbour 


At  different  well  chosen  points  along  this  coast  were  found 
the  unmistakable  impression  of  submarine  hulls,  mute 
evidence  of  the  fact  that,  even  in  far-off  Germany,  the 
natural  advantages  of  the  Bay  of  Fundy,  in  this  respect, 
were  already  known. 

These  advantages  have  at  the  same  time,  always  been 
accompanied  by  their  disadvantages,  such  as  the  very 
limited  time  available  at  each  low  tide  for  conducting 
these  operations,  and  with  the  rapid  increase  in  the  size 
of  vessels  during  the  last  twenty  years,  the  drydocking 
facilities,  provided  by  nature  at  St.  John,  have  become 
more  and  more  inadequate,  until  now  St.  John  may  be 
considered  as  possessing  no  facilities  whatever  for  the 


may  be  desired,  —  such  a  structure  constitutes  a  drydock 
and  one  of  the  most  essential  requirements  of  the  port 
of  St.  John. 

Historical  Sketch 

The  federal  government  of  Canada,  has.  by  an  act 
of  parliament,  known  as  "The  Drydock  Subsidies  Act  of 
1910-17",  endeavoured  for  a  number  of  years,  to  interest 
capitalists  in  investing  in  drydock  and  ship  repair  plants 
by  undertaking  to  pay,  as  a  subsidy  to  the  investors, 
four  and  one-half  per  cent  per  annum  for  a  period  of 
thirty-five  years  on  the  cost  of  the  dock  and  repair  yard 
constructed,   on  condition   that   the   total   cost   of   the 
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Pitt  excavation  looking  towards  Head  of  Dock  from  Entrance. 


drydock  and  yard  shall  not  exceed  five  and  one-half 
million  dollars  for  a  dock  of  the  first  class,  whose  general 
dimensions  shall  not  be  less  than,  —  length  on  blocks 
1,150  feet;  breadth  at  entrance  125  feet  and  depth  of 
water  over  entrance  sill  at  high  tide  38  feet,  and  capable 
of  accommodating  with  ease  and  safety,  the  largest  naval 
or  commercial  vessel  afloat  of  the  time  the  dock  construc- 
tion is  undertaken.  From  this  brief  outline  of  the  act, 
it  will  be  seen  that  the  government  undertakes  to  guar- 
antee the  interest  on  bond  issues  made  by  the  company 
building  the  dock  in  order  to  finance  the  project  and,  by 
undertaking  to  pay  this  interest  for  a  period  of  thirty-five 
years,  allows  the  construction  to  be  finished  and  the  dock 
to  be  operated  until  the  undertaking  can  be  developed 
into  a  self-supporting  business.  At  the  same  time,  the 
government  reserves  the  right  to  step  in  at  any  time,  if 
operations  are  not  being  properly  conducted,  and  take 
over  the  dock  and  yard  and  operate  these  itself,  without 
prejudice  to  the  government.  However,  before  entering 
into  any  agreement  as  provided  for  by  the  "Subsidies 
Act",  the  parties  are  required  to  submit  plans  and  specific- 
ations of  the  work,  as  it  will  be  undertaken,  for  the 
government's  approval. 

Though  this  act  has  been  in  existence  for  twelve 
years  or  more,  there  has  been  little  response  from  Canadian 
capital,  and  so  St.  John,  as  an  important  shipping  port, 


suffered  accordingly.  The  Honourable  Sir  William  Pugs- 
ley,  until  recently  Lieut.  Governor  of  New  Brunswick 
and  prior  to  holding  this  post.  Federal  Minister  of  Public 
Works,  fully  realizing  the  deficiencies  of  the  port  of 
St.  John  in  this  respect,  and  always  mindful  of  the  need 
of  fully  developing  Canada's  Atlantic  ports,  succeeded  in 
1911,  in  interesting  Old  Country  capitalists,  under  the 
leadership  of  Mr.  Norton  Griffiths,  in  undertaking  the 
construction  of  a  first  class  drydock  and  repair  yard  at 
St.  John.  Actual  construction  operations  were  started 
in  the  year  1912,  and  in  1914,  at  the  outbreak  of  the 
world  war,  extensive  operations  were  under  way  on  the 
excavation  and  preparation  of  the  drydock  site. 

Like  many  other  large  projects,  this  soon  felt  the 
pinch  of  war  times,  with  the  resultant  shortage  and  high 
price  of  both  labour  and  material,  so  that  after  struggling 
along  through  the  first  two  years  of  the  war,  further 
operations  became  impossible,  construction  operations 
ceased  and  the  Norton  Griffiths  Company  were  relieved 
of  further  obligations  in  connection  with  the  drydock 
undertaking.  Not  until  the  end  of  the  war,  could  any 
interest  be  aroused  in  this  undertaking  which  lay  dormant 
until  the  fall  of  1918,  when  the  St.  John  Dry  Dock  and 
Shipbuilding  Company,  representing  Canadian  capital 
entirely  took  up  the  task  where  the  Norton  Griffiths 
Company  left  off,  assumed  the  obligations  of  the  original 
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undertaking,  and  since  has  carried  on  the  work  contin- 
uously up  to  the  present  moment,  when  the  project  may 
be  reasonably  considered  as  in  its  final  stage  of  completion. 

The  writer's  connection  with  this  project  dates  only 
from  the  time  it  was  taken  over  by  the  St.  John  Dry- 
dock  and  Shipbuilding  Company,  and  so  he  is  not  fully 
conversant  with  the  preliminary  studies  made,  but  from 
plans  and  records  remaining  from  the  days  of  the  Norton 
Griffiths  Company,  one  is  able  to  judge  that  a  great  deal 
of  thought  was  given  to  the  question  of  the  most  suitable 
site  for  the  drydock. 

An  examination  of  the  plan  of  the  harbour  of  St. 
John,  (figure  No.  1),  readily  discloses  the  fact  that  the 
main  harbour,  at  the  time  the  St.  John  drydock  project 
was  first  under  consideration,  was  already  fully  occupied 
on  its  western  side  by  the  deep  water  berths  and  on  its 
eastern  side  by  the  older,  yet  equally  necessary,  small 
and  shallower  docks  originating  from  the  days  of  the 
small  costal  trading  schooners.  This  situation  in  the 
main  harbour  necessitated  looking  elsewhere  for  a  suitable 
dock  site,  and  as  the  broad  expanse  of  Courtenay  bay, 
directly  east  of  the  main  part  of  the  city,  offered  no  such 
condition  of  congestion  as  existed  in  the  main  harbour, 
its  use  as  a  site  was  determined  on.  The  fact  that  it 
was  exposed  to  gales  from  the  south  and  southeast  and 
that  it  was  only  a  mud  fiat  at  low  tide,  necessitated 
its  protection  by  means  of  a  breakwater  and  the  dredging 
of  an  entrance  channel  and  basin  from  the  main  channel 
to  the  dock  site,  as  supplementary  operations  to  the 
building  of  the  dock  itself. 

These  latter  improvements  were  not  included  as  part 
of  the  cost  of  the  drydock  itself  but,  while  it  was  required 
that  they  be  undertaken  and  the  work  involved  be 
performed  by  the  company  building  the  dock,  they  were 
covered  by  additional  unit  price  contracts.  The  original 
breakwater  length,  determined  on,  was  5,200  feet  and 
this  was  completed  during  the  Norton  Griffiths  regime. 
This  length  did  not  afford  all  the  desired  protection, 
so  a  2,500-foot  extension  has  been  made  since  work  was 
resumed  in  1918  and  the  required  protection  is  now 
afforded  Courtenay  bay. 

A  bluff,  rocky  shore,  midway  along  the  easterly  side 
of  Courtenay  bay,  naturally  suggested  itself  as  a  suitable 
dock  location,  but  evidently  from  plans  and  estimates 
on  record,  a  number  of  alternative  sites  and  schemes 
were  given  full  consideration  along  the  side  of  the  bay, 
before  the  final  site,  adjacent  to  the  root  of  the  protecting 
breakwater,  was  adopted.  The  formation  of  a  tidal 
basin,  using  the  breakwater  as  its  easterly  outline  was 
even  studied,  but  evidently  this  had  to  be  abandoned 
because  of  the  prohibitive  cost. 

Characteristics  of  Site  Selected 

The  site  finally  decided  on  was  a  slight  projection 
of  the  otherwise  regular  easterly  outline  of  Courtnay  bay. 
Here  the  solid  rock  surface,  a  few  feet  above  high  tide 
level  at  the  shore  line,  which  was  selected  as  the  outer 
end  of  the  dock,  raised  an  additional  fifty  feet  in  length 
of  the  dock  itself,  requiring  rock  excavation  varying  in 
depth  from  fifty  to  one  hundred  feet.  Generally,  this 
rock  was  of  a  carboniferous  shale  formation,  but  greatly 
distorted  by  an  obtrusion  of  volcanic  rock  running 
parallel  to  the  length  of  the  dock  and  slightly  north  of 
the  centre  line.  The  effect  of  this  obtrusion  of  traprock 
was  to  tip  the  shale  strata  to  an  inclination  of  only  about 
twenty  degrees  from  the  vertical.  Drilling  operations, 
necessarily  were  severelly  affected  by  this  condition  and 
considerable  over-break,  from  rock  slides  on  the  north 
side  of  the  dock  pit,  was  practically  unavoidable. 


The  remarkable  and  yet  redeeming  feature  of  this 
rock  formation,  which  was  not  discovered  until  the  pit 
excavation  was  well  advanced,  was  that  it  was  practically 
impervious  to  water.  With  the  original  formation  so 
greatly  distorted  and  the  seaward  end  of  all  seams  exposed 
directly  to  the  waters  of  the  bay,  and  in  addition,  the 
presence  of  an  obtruding  shaft  of  rock  of  another  character 
with  its  accompanying  distinct  lines  of  cleavage,  all 
indicated  the  probability  of  at  least  considerable,  if  not 
excessive,  leakage  from  the  sea. 

As  the  excavation  progressed,  these  anticipated 
difficulties  failed  to  materialize  and  it  was  found  that 
practically  the  only  water  to  be  dealt  with  in  unwatering 
operations  originated  as  fresh  water  from  ground  and 
run-off  sources.  In  fact,  at  one  stage  in  the  excavation 
operations,  the  seaward  end  of  the  dock  pit  stood  excav- 
ated to  its  final  grade,  at  a  point  not  more  than  sixty 
feet  distant  from  where  high  tide  lapped  the  outer  face 
of  this  rock,  fifty  feet  above  excavated  pit  grade,  yet  no 
seepage  whatever  was  evidenced  in  the  end  face  of  the 
pit  adjacent  to  the  bay. 

General  Dimensions 

The  general  dimensions  of  the  drydock,  as  established 
by  the  terms  of  the  Drydock  Subsidies  Act  are  being 
only  slightly  exceeded  in  actual  construction.  The  overall 
length  will  be  1,150  feet.  The  clear  width  at  the  entrance 
125  feet,  with  42  feet  of  water  over  the  entrance  sill  at 
extreme  high  tide.  A  comparison  of  these  dimensions 
with  those  of  other  modern  drydocks  discloses  the  fact 
that  the  St.  John  drydock  is  actually  the  largest  dock 
in  the  world.  Bearing  in  mind  that  the  largest  vessel 
afloat  to-day,  the  White  Star  liner  "Majestic",  is  only 
956  feet  long  and  that  naval  authorities  are  generally  in 
agreement  in  the  conclusion  that  vessel  dimensions  have 
now  reached  their  economic  maximum,  it  would  appear 
that  entirely  unnecessary  length  is  provided  in  the  St. 
John  drydock.  However,  as  this  dock  is  being  provided 
with  an  intermediate  sill  which  will  permit  the  whole 
dock  to  be  divided  into  two  entirely  separate  docking 
chambers,  the  inner  500  feet  in  length  and  the  outer 
650  feet  in  length,  it  will  be  appreciated  that  this  length 
is  justifiable  in  that  it  so  provides  for  the  accommodation, 
at  one  and  the  same  time,  of  at  least  two  moderate  sized 
vessels,  and  still  can  be  utilized  when  the  occasion  arises, 
as  a  single  docking  chamber  with  sufficient  capacity  to 
accommodate  the  largest  vessel  afloat  to-day. 

Concrete  is  being  used  throughout  in  the  dock  con- 
struction with  the  slight  exception  that  granite  is  used 
to  form  the  outline  of  the  stops  in  the  outer  entrance 
and  inner  sill  for  the  reception  of  the  floating  caisson, 
where  concentrated  pressures  and  wear  will  be  excessive. 
Due  consideration  has  been  given  to  the  question  of  the 
action  of  salt  water  on  concrete,  but,  owing  to  the  fact 
that  the  drydock  will  only  be  rilled  intermittently  and 
most  of  the  time  will  be  entirely  dry,  no  unusual  provision 
has  been  made  to  minimize  this  action  except  by  exercising 
every  care  in  the  mixing,  placing  and  working  of  the  con- 
crete, with  the  addition  of  extra  cement  in  those  parts 
of  the  dock  structure  that  will  be  more  or  less  constantly 
immersed  in  the  salt  water.  Results  obtained  in  con- 
crete, as  well  as  construction  methods  employed  to  effect 
these  results,  will  be  dealt  with  more  fully  later. 

As  the  writer,  at  the  outset  of  this  undertaking, 
realized  that  those  responsible  for  the  design  would  later 
carry-  the  added  burden  of  the  successful  and  economical 
construction  of  the  drydock.  he  has  had  every  effort 
directed  toward  the  development  of  the  simplest  and  yet 
most  effective  detail  possible.     Simple  rugged  construe- 
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tion  combined  with  full  provision  for  meeting  and  accom- 
modating the  varied  demands  of  the  docking  and  repair 
operations,  with  least  interference  and  confusion,  has 
been  the  key  note  of  this  design.  Intricate  form  work 
has  been  eliminated  without  detracting  from  the  appear- 
ance of  the  work;  ample  wall,  floor  and  tunnel  sections 
have  been  used,  particularly  where  the  use  of  steel  rein- 
forcement has  been  necessary,  to  protect  the  latter  from 
contact  with  salt  water,  —  all  without  an  appearance  of 
extravagance  in  this  regard;  and  last,  yet  of  chief  impor- 
tance, every  effort  has  been  made  to  provide  full  accom- 
modation for  such  all  essentials  as  pumping  equipment, 
drainage,  power,  light,  air,  and  water  throughout  the 
dock  in  such  a  way  that  these  will  always  be  directly 
available  when  and  where  required,  without  in  any  way 
restricting  or  interfering  with  the  most  necessary  feature 
of  an  unobstructed  working  area  in  and  around  the 
drydock  and  the  vessel  therein,  for  the  successful  and 
continuous  movement  of  cranes  and  materials,  as  well  as 
the  ready  handling  of  ships  lines. 

Wall  and  Floor  Thicknesses  reduced  due  to  Rock 
Conditions 

With  the  dock  pit  excavated  to  half  its  full  depth, 
but  at  no  point  to  its  originally  intended  width,  before 
the  development  of  final  detail  of  the  dock  was  under- 
taken, an  excellent  opportunity  was  thus  afforded  to 
study  the  rock  characteristics  and  determine  actual  wall 
and  floor  requirements  necessitated  thereby.  No  doubt, 
influenced  by  the  original  superficial  appearance  of  the 
rock,  those  who  originally  designed  the  dock  for  the 
Norton  Griffiths  Company,  anticipated  very  heavy  over- 
break,  combined  with  very  porous  rock  conditions,  and 
so  provided  for  the  use  of  practically  a  full  gravity  wall 
section  for  the  docking  chamber.  Similarly,  to  overcome 
anticipated  hydrostatic  up-thrust  under  the  dock  floor, 
this  was  originally  intended  to  have  a  minimum  thickness 
of  seven  feet,  poured  directly  in  contact  with  the  solid 
rock  and  under-drained.  Entrance  and  inner  sill,  wall 
and  floor  thicknesses  were  proportionately  heavier. 

Finding  actually  a  uniformly,  almost  impervious 
vertical  rock  face  on  the  pit  sides,  in  many  cases  half 
of  the  drill  holes  showing  thereon,  and  little  or  no  indica- 
tion of  seepage  in  their  faces,  while  at  the  same  time 
vertical  holes  drilled  in  the  bottom  to  and  below  final 
pit  grade  gave  no  evidence  whatever  of  having  tapped 
any  water  bearing  seams  or  fissures,  it  was  immediately 
determined  that  both  original  dock  wall  and  floor  thick- 
nesses would  be  reduced,  thereby  effecting,  not  only  a 
material  saving  in  rock  excavation,  but  also  a  like  saving 
in  concrete. 

In  place  of  a  gravity  section  of  wall,  a  facing  wall 
was  determined  on  of  sufficient  cross-section  to  be  self 
supporting,  both  in  compression  at  its  base  and  against 
overturning  in  its  own  section,  with  no  allowance  made 
for  the  assistance  that  reasonably  would  be  obtained 


Drydock  from  Caisson  showing  Altar  arrangements. 

from  the  bond  between  the  rock  and  concrete.  Anti- 
cipating, however,  that  materially  different  conditions 
might  develop  when  the  dock  was  eventually  placed  in 
operation  and  alternately  filled  with  water  and  emptied, 
a  complete  system  of  back  drainage  was  provided  for, 
to  cover  the  full  height  and  extent  of  each  wall;  six-inch 
land  tile  being  laid  enclosed  in  broken  stone,  following 
each  and  every  indication  of  seams  in  the  rock  face,  and 
all  brought  to  a  common  outlet,  —  the  combined  drainage 
and  sewerage  system  main  extending  around  the  whole 
outline  of  the  dock  in  the  base  of  the  side  walls.  Wherever 
the  facing  section  of  wall  could  not  be  used  and  the 
concrete  of  the  dock  wall  carried  up  in  contact  with  the 
rock  for  approximately  its  full  height,  due  to  excessive 
overbreak  as  was  experienced  in  the  north  wall  of  the 
dock,  a  full  gravity  wall  section  was  determined  on,  using 
a  width  of  one  half  the  wall  height  and  stepping  in  on 
the  back  as  the  height  decreased. 

A  minimum  floor  thickness  of  three  feet  was  estab- 
lished, but  owing  to  the  fact  that  the  rock  was  practically 
standing  on  edge  and  on  account  of  the  pocketing  effect 
of  blasting  vertical  drill  holes  in  rock  so  situated,  it  was 
decided  to  keep  all  the  floor  from  direct  contact  with  the 
underlying  solid  rock,  by  pouring  this  floor  concrete  on 
a  layer  of  loose  rock;  this  open  layer  of  loose  rock  to  be 
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Figure  No.  2.     Dock  Section  originally  proposed. 


Figure  No.  3.     South  Wall  of  Dock — Final  Section    Gravity 
Wall  Shown  dotted 
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fully  drained  with  longitudinal  and  cross  tile  drains,  laid 
before  pouring  the  floor  concrete  and  covered  first  with 
a  mound  of  kx)se  stone  and  then  a  thin  protective  coat 
of  concrete.  By  adopting  this  method  of  construction, 
it  was  felt  that  complete  and  adequate  under-drainage 
would  result,  while  if  an  effort  were  made  to  clean  the 
foundation,  all  to  the  solid  rock,  numerous  pockets 
originating  from  drill  holes  would  be  left  where  no  direct 
bond  with  the  solid  rock  would  be  obtained,  but  com- 
pletely surrounding  such  pockets  and  entirely  sealing 
them,  there  would  be  the  bond  between  solid  rock  and 
floor  slab  concrete,  and  as  these  pockets  would  not  in 
any  way  connect  with  the  under — drain  system,  a  condition 
of  accumulating  hydrostatic  pressure  would  be  created 
under  these  parts  of  the  floor  slab,  with  its  resultant 
ultimate  rupture  or  displacement. 

Cross-section    of  Dock   designed   for    Modern  Type 

of  Vessels 

The  cross-section  of  the  docking  chamber,  at  the 
same  time,  was  an  all  important  factor  in  the  determina- 
tion of  the  actual  dock  wall  section.  With  the  vast 
change  in  vessels  cross — section,  from  the  older  sailing 
vessel,  with  its  sharply  defined  keel  and  high  sheer,  to 
the  modern  flat  bottomed  vessel,  has  come  a  like  change 
in  drydock  chamber  section.  The  older  vessels,  posses- 
sing in  themselves  no  ability  to  remain  upright  and  on 
an  even  keel  when  removed  from  their  natural  element, 
required  the  extensive  use  of  shores  or  props  to  support 
them  when  docked.  This  shoring  necessitated  a  con- 
tinuous flight  of  altars  or  steps  in  the  face  of  the  docking 
chamber  walls  for  the  reception  of  the  ends  of  these 
shores.  To-day  the  need  of  lateral  support  is  minimized 
by  the  wide  bearing  taken  by  the  flat  bottom  of  the 
modern  vessel  on  the  dock  floor  and  the  altar,  as  a  result, 
has  become  an  intermediate  working  level  between  dock 
coping  and  bottom,  instead  of  a  shoring  support. 
To  make  these  usable  by  workmen,  has  brought  about 
a  demand  for  wider  altars,  but  even  in  the  more  modern 
drydocks  this  increased  width  has  not  yet  been  amply 
provided.  In  order  to  meet  this  requirement,  and  at  the 
same  time  keep  the  width  of  docking  chamber  to  a  desired 
minimum  at  coping  level,  so  that  cranes  of  an  excessively 
long  working  radius  are  not  necessary,  one  solution  only 
has  been  found,  that  of  reducing  the  number  of  these 
altars  to  a  minimum.  A  study  of  this  question  with 
reference  to  the  St.  John  drydock  resulted  in  three  altars 
only  being  provided,  —  two  of  these  two  feet  six  inches 
wide  and  the  third  and  lowest  three  feet  wide.  An 
even  greater  width  than  this  is  desirable  from  the  writer's 
point  of  view  for  the  desired  safety  of  workmen  where 
the  other  conditions  make  this  increased  altar  width 
permissable,  and  while  the  extra  altar  width,  provided  in 
this  dock  over  altar  widths  as  used  in  contemporaries 
such  as  the  Champlain  dock  at  Lauzon,  Quebec,  and  the 
Commonwealth  dock  at  South  Boston,  seems  slight,  the 
extra  assurance  of  safety  felt  by  one  actually  traversing 
these  altars  is  greatly  out  of  proportion  to  the  increase 
in  width.  Figures  Nos.  2  and  3,  show  a  comparison  of 
the  originally  intended  wall  section  with  that  finally 
adopted  and  being  used,  as  well  as  other  details  of  the 
working  chamber  now  being  dealt  with. 

Distribution  Tunnel  for  Water,  Compressed 
Air  and  Steam  Lines 

The  modern  drydock  is  an  extensive  open  air  work- 
shop, in  which  innumerable  intensive  operations  have 
to  be  carried  on,  all  at  the  same  time,  yet  with  the  least 
possible  amount  of  confusion  and  interference,  and 
practically  all  these  operations  require  the  use  of  equip- 


ment mechanically  operated.  Furthermore,  because  of 
the  rapidity  with  which  docking  charges  mount  up  with 
each  additional  hour  that  a  large  vessel  lays  in  the  dry- 
dock,  and  because  of  the  loss  sustained  by  the  vessel 
owners  while  the  vessel  is  out  of  service,  every  provision 
must  be  made  for  conducting  these  operations  as  rapidly 
and  continuously  as  possible. 

With  the  above  requirements  in  mind  it  was  deter- 
mined that  a  readily  accessible,  yet  entirely  unobstructive 
distribution  system  must  be  provided  throughout  the 
perimeter  of  the  dock  —  a  system  that  would  provide  at 
any  and  every  point  in  the  docking  chamber  such  essen- 
tials as  electricity  for  light  and  power,  compressed  air, 
water  and  even  live  steam.  After  due  consideration  had 
been  given  to  systems  employed  on  other  modern  docks, 
such  as  those  at  Lauzon  and  South  Boston,  it  was  deter- 
mined to  make  a  rectangular  tunnel  the  basis  of  this 
distribution  system;  this  being  located  directly  below  the 
top  of  the  wall  and  completely  circuiting  the  whole 
perimeter  of  the  dock,  and  of  sufficient  cross-section  to 
permit  the  passage  of  workmen,  even  with  pipe  lines 
installed  on  the  tunnel  sides. 

Originally  it  was  intended  to  make  this  tunnel 
accommodate  on  its  sides  not  only  all  water,  air  and 
steam  lines  but  the  cables  carrying  the  electric  energy 
to  the  various  points  about  the  dock,  as  well.  However, 
on  further  consideration  of  this,  it  was  finally  determined 
that  a  much  cheaper  and  much  more  satisfactory  lay-out 
of  these  cables  would  be  obtained  by  providing  a  series 
of  fibre  conduits  in  the  concrete  directly  in  rear  of  the 
tunnel  with  pull  boxes  at  50-foot  intervals  opening  into 
the  tunnel  from  the  conduit  line.  Had  the  original  idea 
been  maintained,  the  same  extent  of  metal  conduit  - 
instead  of  fibre  conduit  —  would  have  been  required, 
with  their  requisite  supporting  brackets;  all  off-take- 
from  the  feeder  cables  would  have  had  to  be  made  in 
the  tunnel  itself  with  each  cable  bend  occupying  other- 
wise valuable  space;  and  the  possibility  of  damage  to 
these  feeders  would  be  considerable,  owing  to  their 
exposed  location  in  a  confined  space  where  many  other 
operations  would  be  necessary.  In  addition  there  would 
be  the  constant  risk  of  workmen  coming  in  direct  contact 
with  these  high-tension  feeders  and  the  consequent 
injury  or  loss  of  life.  With  the  revised  installation,  in 
addition  to  the  large  saving  in  cost  of  fibre  conduit  over 
metal  conduit,  all  connections  to  main  feeders  will  be 
made  in  the  pull  boxes  entirely  clear  of  the  tunnel,  so  no 
tunnel  space  will  be  taken  up  by  cables,  nor  will  any  of 
these  be  in  any  way  exposed,  with  the  result  that  both 
the  cables  will  be  protected  from  any  possible  damage, 
and  no  injur}'  can  result  to  workmen  in  the  tunnel,  who, 
with  this  arrangement,  cannot  in  any  way  come  in 
contact  with  the  cable. 

The  tunnel  originates  in  the  pumping  station,  located 
in  the  outer  end  of  the  north  wall  of  the  dock,  and  from 
this  point  extends  completely  around  the  dock  to  a  point 
in  the  south  wall  opposite  the  outer  end  of  the  pumping 
station.  Between  the  pumping  station  and  the  power 
house,  a  similar  tunnel  is  provided,  so  that  a  complete 
underground  gallery  is  provided  from  the  dock  power 
house,  located  on  the  north  or  left  side  of  the  dock  entrance, 
to  practically  the  extreme  outer  end  of  the  south  or 
right  wall  of  the  dock.  By  means  of  this  tunnel,  the 
requirements  of  electrical  energy  for  light  and  power, 
compressed  air  for  operating  air  tools,  and  water  for  fire 
protection,  washing  down  the  dock  floor  and  to  meet  a 
docked  vessel's  needs,  are  so  provided  at  all  points  around 
the  dock  and  in  an  entirely  unobstructive  manner. 
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The  Electrical  Distribution  System 

The  electrical  energy  requirements  for  the  drydock 
are  varied  and  extensive.  Because  of  its  adaptability 
and  positive  result  in  energy  supplied,  all  the  dock  operat- 
ing equipment  is  provided  for  direct  motor  operation, 
using  in  every  case  550- v.,  3-phase,  60-cycle  alternating 
current.  The  unwatering,  drainage  and  sump  pumps  of 
the  pumping  station  present  the  largest  demand  at  one 
point  and  so  a  separate  feeder  circuit  is  provided  to  take 
care  of  this  load  of  2,465  h.p.  The  sluice  gate  valves  on 
the  filling  and  emptying  culverts  present  a  demand  of 
only  75  h.p.,  but  at  five  different  and  widely  separated 
points  in  the  perimeter  of  the  dock.  Similarly,  the  ten 
capstans,  each  operated  by  a  45-h.p.,  motor,  require  the 
supply  of  electric  energy  at  ten  different  points  around 
the  extent  of  the  drydock.  At  either  end  of  each  caisson 
stop  is  required  a  tap  to  provide  energy  for  the  operation 
of  the  15-h.p.,  motor  driven  caisson  unwatering  pumps. 
In  addition,  the  complete  lighting  of  the  dock  with  flood 
lights  requires  no  less  than  48  outlets  in  the  dock  chamber 
walls.  By  effecting  a  number  of  combinations  of  these 
demands,  the  whole  distribution  of  power  and 
lighting  energy  is  obtained  by  the  use  of  only  six  feeder 
circuits  and  these  combinations  are  so  arranged  that, 
even  in  the  event  of  an  interruption  occurring  in  one  of 
these  circuits,  there  is  still  another  circuit  available, 
supplying  a  similar  combination  of  equipment  demands, 
which  can  be  called  into  use  to  replace  other  units  of 
equipment  rendered  useless  by  this  short  circuit.  For 
instance,  alternate  capstans  on  either  side  of  the  dock 
are  combined  in  the  same  circuit  with  one  of 
the  caisson  taps.  Should  one  of  these  circuits 
suffer  an  interruption,  a  second  circuit  is  available  by 
which  capstans  immediately  alongside  can  be  operated 
and  this  circuit  at  the  same  time  connects  to  another 
plug  receptacle  for  the  caisson  connection.  With  such 
a  balanced  distribution  arrangement,  feeder  cables  are 
also  kept  to  minimum  sizes  and  the  maximum  protection 
is  offered  against  service  interruptions.  All  feeder  cables 
are  rubber  covered,  lead  sheathed,  to  give  this  installation 
the  maximum  degree  of  permanence. 

Lighting  Equipment  for  the  Dock 

For  dock  lighting,  flood  lights  will  be  used  entirely, 
and  these  will  be  separately  arranged,  one  group  for 
lighting  the  dock  chamber  and  the  other  to  light  the 
top  of  each  dock  wall  with  the  working  area  in  rear. 
Located  at  intervals  of  50  feet  along  the  face  of  each  wall, 
2  feet  above  high  tide  level,  are  recesses  approximately 
2  feet  square  by  15  inches  deep.  In  each  of  these  will 
be  located  a  wide  angle  flood  light  mounted  on  swinging 
base,  so  that  the  direction  of  the  light  can  be  altered 
either  in  a  horizontal  or  vertical  direction.  Mounted 
on  the  back  wall  of  each  of  these  recesses  is  a  three  outlet 
plug  box  of  absolutely  watertight  and  weatherproof  con- 
struction. Two  of  the  three  outlets  will  be  on  the  lighting 
circuits,  giving  a  plug  connection  to  the  flood  light  in 
the  recess  and  a  second  plug  connection  for  an  extension 
cord  to  provide  for  taking  lights  to  the  bottom  of  the 
dock  and  underneath  a  vessel  on  the  blocks.  The  third 
and  larger  connection,  with  a  capacity  of  50  amperes,  is 
provided  for  operating  electrically  driven  drills  or  small 
portable  motor  driven  welding  units. 

Similar  wide  angle  flood  lights,  but  of  greater  capacitv, 
will  be  located  at  the  inner  and  outer  ends  of  each  dock 
wall,  elevated  to  a  height  of  about  30  feet  above  wall 
level  on  removable  towers  so  that  the  light  can  he  directed 
most  effectively  over  the  full  extent  of  the  flock  wall  or 
the  working  area  in  rear.     It  will  be  readily  appreciated 


that  this  system  of  lighting  will  give  the  maximum 
distribution  of  light  over  the  whole  dock  area,  possessing 
at  the  same  time  the  most  essential  and  desirable  feature 
of  being  able  to  concentrate  this  light  at  any  particular 
point  where  docking  or  repair  operations  are  localized. 
At  the  same  time,  the  whole  lighting  system  is  so  situated 
that  it  is,  whether  in  use  or  not,  entirely  out  of  the  way 
of  any  operations,  such  as  passing  ships  lines  along  the 
dock  or  swinging  any  materials  or  equipment  into  or 
from  the  docking  chamber.  While  provision  has  been 
made  with  recesses  for  the  use  of  wall  flood  lights  at 
intervals  of  50  feet  along  each  wall,  actual  night  tests 
made  of  this  system  of  lighting  indicate  that  lights  placed 
at  100-foot  intervals  will  give  more  than  ample  working 
light  at  any  point  in  the  docking  chamber,  and  because 
of  the  reflected  light  from  each  wall,  no  dark  spots  or 
shadows  whatever  will  exist.  All  electric  circuits  for 
the  dock  are  controlled  by  a  "Square  D"  switchboard 
located  in  the  pumping  station,  so  that  dock  operators 
will  have  full  control  of  these  circuits  on  the  switchboard 
there. 

Dock  Telephone  System  for  Intercommunication 

An  intercommunicating  telephone  system  will  be 
accommodated  in  one  of  the  distribution  conduits,  with 
outlets  for  attaching  portable  telephones  at  control  points 
such  as  the  pumping  station,  the  different  valve  recesses 
and  the  floating  caisson,  so  that  the  dock  master  can 
communicate  directly  with  any  of  his  assistants  or 
operators  from  any  point  about  the  dock.  This  is 
provided  as  a  distinct  improvement  over  the  present 
method  generally  used  for  communicating  —  namely  the 
use  of  a  megaphone  which  at  best  gives  only  indifferent 
results  depending  largely  on  prevailing  weather  conditions. 
This  system  will  be  entirely  separate  and  independent  of 
the  intercommunicating  system  between  the  office  and 
shops,  and  is  provided  entirely  for  operations  affecting 
the  dock  only. 

Compressed  Air  and  Water  Mains 

The  air  compressors  are  located  in  the  power  house 
and  the  air  mains  will  follow  the  same  course  as  the 
electric  circuits  from  this  point  through  the  end  of  the 
pumping  station  and  thence  around  the  dock  in  the 
distribution  tunnel,  the  main  being  bracketed  on  the 
tunnel  walls.  At  100  feet  intervals  along  the  tunnel. 
outlets  are  provided  from  the  tunnel  to  rectangular 
recesses  in  the  face  of  the  chamber  wall.  These  outlets 
will  accommodate  branches  from  the  main,  to  which 
manifolds  will  be  attached,  located  in  the  wall  recesses. 
each  with  several  hose  connections  and  taps.  All  main 
shut-off  valves  and  drains  will  be  located  in  the  tunnel 
itself,  but  readily  accessible  through  the  manholes  in 
the  tunnel  roof  to  the  wall  coping.  Air  lines  can  thus 
be  run  to  any  part  of  a  vessel  in  the  dock  without  laying 
on  the  top  of  the  wall,  on  the  altars,  or  across  crane  or 
railway  tracks,  and  at  the  same  time  all  vulnerable  parts 
of  the  compressed  air  system  are  entirely  out  of  the 
way  and  protected  from  all  possible  damage. 

Water,  at  city  pressure  will  he  similarly  distributed, 
with  all  mains  and  control  valves  in  the  wall  tunnel.  For 
fire  protection  purposes,  hydrant  connections  will  ln- 
providcd  on  the  water  main  in  the  tunnel,  directly  alori 
side  manholes  in  tunnel  roof,  with  regular  wall  type  h< 
brackets  carrying  connected  lengths  oi  hose  on  tin-  tunnel 
wall  beside  each  hydrant.     With  this  am  nt,  the 

hose  will  he  entirely  out  oi  the  way  and  protected  irom 

the  weather,   when   not    required,   but    when   needed    can 

quickly  be  drawn  up  out  oi  the  man  holes  and  stretched 
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to  any  required  point  along  the  dock  walls.  Prom  the 
same  water  main  other  pipes  are  carried  down  and  in 
the  concrete  of  the  walls,  to  outlets  in  the  face  of  the 
wall  a  lew  feel  above  (lock  floor  level.  Each  of  these 
outlets  is  fitted  with  standard  hose  connection,  the  shut- 
off  valve  being  located  in  the  tunnel.  These  down  pipes 
provide  the  water  for  flushing  down  the  dock  floor  or 
scrubbing  a  ship's  sides  and  bottom. 

The  above  distribution  system,  as  applied  to  elec- 
tricity, air  and  water,  has  many  advantages  over  systems 
in  which  conduits  are  carried  underground  in  rear  of  the 
dock  walls  and  pipes  for  air  and  water  are  either  entirely 
incorporated  in  the  chamber  walls  or  carried  in  an  exposed 
position  along  the  face  of  the  dock  wall,  which  is  the 
practice  adopted  in  other  modern  docks  of  similar  capacity 
to  the  St.  John  drydock.  All  circuits  and  mains  are  thus 
entirely  protected  and  out  of  the  way,  yet  accessible  at 
every  point  for  inspection,  maintenance  or  repair,  and 
the  cost  does  not  exceed  that  of  the  other  types  of  installa- 
tion mentioned  above. 

Complete  Sewerage  System  for  Drydock 

The  sewerage  system  provided  in  this  drydock  is 
rather  an  innovation.  Heretofor,  even  in  the  most 
modern  docks,  immediately  a  vessel  is  received  in  the 
dock  and  the  water  removed,  all  the  ship's  toilets,  bilge 
water  discharges,  steam  drains,  etc.,  are  made  inoperative 
for  the  protection  of  the  workmen  engaged  around  or 
under  the  vessel  on  the  dock  floor,  and  to  prevent  the 
accumulation  of  offensive  waste  discharges  which,  under 
such  conditions  would  be  made  on  the  dock  floor  from 
the  continued  operations  of  these  outlets.  Putting  these 
conveniences  out  of  operation  has  very  materially  handi- 
capped the  vessel  itself  and  also  has  been  the  source  of  a 
great  loss  of  time  with  workmen,  employed  in  the  interior 
of  a  vessel. 

When  the  White  Star  liner  "Majestic"  was  docked 
in  October  1922,  in  the  Commonwealth  drydock  at 
Boston,  owing  to  all  toilet  and  waste  discharges,  etc., 
of  the  ship  being  closed  while  in  the  dock,  the  majority 
of  the  ship's  crew  of  some  1,100  persons  had  to  be  removed 
from  their  quarters  on  the  vessel  and  accommodated  at 
hotels  in  the  city  —  not  only  a  large  item  of  expense  but 
a  very  great  inconvenience  and  loss  of  time  to  the  many 
members  of  the  crew  whose  services  were  still  urgently 
required  on  the  vessel  for  repair  and  overhaul  work 
incidental  to  the  docking  operation. 

To  eliminate  such  inconvenience  and  expense,  the 
St.  John  drydock  is  provided  with  a  complete  sewerage 
system  so  that  a  vessel  may  be  received  in  dock  and  have 
all  necessary  work  done  without  any  interruption  whatever 
to  the  operation  of  its  usual  waste  discharges. 

This  sewerage  system  consists  of  a  continuous  terra 
cotta  tile  incorporated  in  the  base  of  the  dock  chamber 
walls,  originating  in  the  south  or  left  wall  at  the  outer 
entrance,  in  a  6-inch  diameter  tile,  and  extending  in  this 
location  with  a  gradual  increase  in  diameter  completely 
around  the  outer  and  inner  docking  chambers  to  the 
drainage  pump  sump  of  the  pumping  station.  At  50-foot 
intervals  throughout  this  sewer  main,  4-inch  outlets  extend 
to  the  face  of  chamber  wall,  ending  there  in  a  standard 
4-inch  brass  hose  connection,  this  being  located  in  a  shallow 
circular  recess  so  that  the  end  of  the  connection  is  still 
inside  the  line  of  the  face  of  the  dock  wall  and  protected 
from  damage,  but  the  recess  permits  of  making  proper 
connection  to  the  outlet  end  with  the  flexible  hose  extend- 
ing from  this  wall  connection  to  the  waste  outlet  on  the 
vessel's  side. 


Special  Provision  for  Connections  to  \  esst-k 

Owing  to  the  fact  that  the  location  of  these  vessel 

outlets  will  vary  practically  with  every  ship  received  in 
the  dock,  and  that  a  number  of  these  discharges  may  be 
operating  at  one  time,  the  wall  connections  are  closely 
spaced  in  each  wall  as  already  described.  As  a  certain 
percentage  of  solids  may  have  to  be  handled  by  this 
system,  the  sewerage  main  is  given  a  continuous  fall  from 
its  origin  to  the  left  of  the  outer  entrance,  to  its  outlet 
into  the  drainage  pump  sump,  and  at  the  same  time 
provision  is  made  for  the  constant  supply  of  sea  water 
from  outside  the  dock  entrance  to  the  small  or  origin 
end  of  the  sewer  main  —  this  sea  water  connection  being 
made  with  a  2-inch  pipe  through  the  base  of  the  outer 
entrance  wall  from  the  basin  in  front  of  the  dock,  to  the 
origin  of  the  sewer.  This  constant  supply  of  water  with 
the  grade  provided  in  the  sewer  main  will  reasonably 
deliver  to  the  drainage  pump  sump  all  solids  discharged 
into  the  main  by  any  laterals  connected  to  the  vessel. 
When  not  so  connected  to  the  vessel,  all  wall  connections 
will  be  closed  with  brass  screw  caps.  The  back  wall 
drainage  system,  already  described,  discharges  also  into 
this  sewer  main,  the  water  so  originating  from  back  wall 
drainage  being  also  figured  on  to  flush  the  sewer  main. 
As  indicated  on  figure  No.  5  each  lateral  leaves  the  main 
from  the  top,  extends  vertically  for  a  distance  of  about 
six  inches  and  then  is  led  to  the  face  of  the  wall  with  a 
90°  elbow.  This  reasonably  eliminates  the  possibility  of 
any  discharge  being  met  with  when  removing  the  cap 
from  a  lateral. 

No  definite  detail  has  yet  been  developed  of  the 
receptacles  to  be  used  on  the  ship  end  of  the  flexible 
hoses,  owing  to  the  wide  variation  in  the  size  and  location 
of  vessels'  waste  discharges.  It  is  proposed,  however,  to 
use  a  funnel  connection  with  one  side  flat,  to  fit  closely 
against  the  ship's  side,  with  a  wide  flare  on  the  side 
away  from  the  vessel  to  catch  discharges  leaving  the  vessel 
under  head.  This  funnel  connection  will  be  securely 
fastened  to  the  hose  and  will  be  suspended  in  position 
with  lines  down  from  the  ship's  deck.  Some  exception 
has  been  taken  to  this  method  of  connection  from  the 
vessel  to  the  main  on  the  grounds  that  the  hose  will 
offer  obstruction  to  other  operations  being  carried  on 
alongside  the  ship  and  also  that  this  system  is  subject 
to  damage  from  timbers,  plates  or  angles  falling  when 
being  lowered  into  the  dock  chamber  by  the  attending 
cranes.  The  flexibility  of  the  connecting  hoses  allows 
them  to  be  readily  drawn  clear  of  any  other  operation 
they  may  be  temporarily  obstructing,  and  while  it  is 
true  that  falling  timbers  or  plates  would  damage  these 
connections,  the  demoralizing  effect  on  the  sewerage 
system  would  be  insignificant  as  compared  with  its  effect 
on  the  workmen  in  the  dock  were  operations  being  so 
carelessly  conducted  that  such  occurrences  as  dropping 
plates  or  timbers  would  be  anything  but  a  most  extra- 
ordinary affair. 

As  the  sewer  main  approaches  its  outlet  into  the 
drainage  sump  of  the  pumping  station  the  falling  grade 
of  the  main  brings  the  latter  below  the  level  of  the  altar 
steps  at  the  base  of  the  chamber  walls.  Where  this 
condition  exists  the  lateral  connections  are  extended 
vertically  to  the  altar  tread  above  where  the  usual  recesses 
are  provided  with  the  hose  connection.  To  provide  toilet 
accommodation  for  workmen  engaged  on  the  floor  of  the 
dock  it  is  proposed  to  provide  portable  shelters  connections 
to  the  wall  outlets.  Figure  No.  6  gives  a  typical  applica- 
tion of  this  system  to  a  vessel  in  the  drydock. 
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Figure  No.  4.     Plan  of  Inner  Dock,  Drainage  and  Sewage  System. 


While  the  idea  of  the  above  sewerage  system  did  not 
originate  from  any  system  used  by  other  modern  dry- 
docks,  but  instead,  its  use  in  the  St.  John  drydock  will 
be  the  first  application  of  this  scheme,  it  is  interesting 
to  learn  that  only  very  recently  the  U.  S.  Naval  Depart- 
ment, appointed  a  board  of  engineers  to  study  and  report 
on  the  best  system  for  drydock  sewerage  accommodation 
and  disposal.  This  board  evidently  gave  considerable 
time  and  study  to  this  question  and  finally  submitted 
two  systems  for  consideration  —  one  system  using  com- 
pressed air  sewerage  ejectors,  and  the  other  using  the 
same  idea  as  being  installed  in  this  dock.  The  Naval 
Department  rejected  the  ejector  idea  as  being  too  expen- 
sive and  intricate  and  accepted  the  second  recommenda- 
tion, which  is  being  installed  in  the  naval  drydock  No.  4 
at  New  York  for  test.     {Public  Works  of  the  Navy.) 

Pumping  Station  and  Equipment 

One  essential  feature  of  a  modern  drydock  is  the 
provision  of  pumping  equipment  of  ample  capacity,  with 
which  the  dock  can  be  emptied  of  water  in  as  short  a 
time  as  possible  after  a  vessel  has  been  received  therein 
and  the  entrance  closed.  Invariably  the  utmost  dispatch 
is  required  in  completing  any  work  which  has  necessitated 
the  vessel  being  docked,  and  the  required  workmen  will 
be  posted  about  the  dock  when  the  vessel  arrives.  It  is 
most  essential,  therefore,  from  an  economical  view  point, 
that  the  dock  be  emptied  of  water  quickly,  in  order  that 
these  men  can  begin  operations  with  the  least  delay. 
As  a  dock  of  this  size  represents  a  water  capacity  of 
approximately  43  million  Imperial  gallons,  this  task  is  a 
reasonably  heavy  one  and  immediately  suggests  the  need 
of  using  large  capacity  pumps,  and  at  the  same  time,  the 
equal  necessity  of  so  locating  these  that  friction  losses 


in  intake  and  discharge  pipes  or  tunnels  is  kept  down  to 
a  minimum,  without  their  location  offering  an  obstruction 
to  the  free  access  to  the  dock  with  cranes,  etc.,  for  repair 
operations. 

The  marked  increase  in  the  size  of  drydocks  in  recent 
years  has  resulted  in  an  equally  distinct  change  in  dock 
pumping  equipment.  The  steam  driven  plunger  pump 
was  superceded  by  the  horizontal  steam  or  electrically 
operated  centrifugal  pump,  and  this  in  turn  has  given 
way  to  the  vertical  pump  of  the  same  type.  The  very 
large  volume  of  water  to  be  handled  by  a  plunger  pump 
necessitated  a  pump  of  such  size  that  its  construction 
was  out  of  the  question  and  the  remedy  came  with  the 
development  of  the  centrifugal  pump  of  large  size.  The 
horizontal  centrifugal  pump  met  the  demand  in  capacity 
but  introduced  the  necessity  of  locating  it,  with  its  prime 
mover,  at  or  near  the  same  level  as  the  floor  of  the  dry- 
dock,  in  order  that  it  would  always  be  primed  and  capable 
of  handling  the  dock  water  as  long  as  any  remained  in 
the  dock.  Such  an  installation,  —  and  the  Champlain 
Drydock  at  Lauzon,  Quebec,  is  an  excellent  example  of 
this,  —  required  a  very  extensive  sunken  pump  room 
with  engines  or  electric  motors  located  therein,  all  at 
dock  floor  level,  fifty  feet  or  more  below  ground  surface. 
Such  a  location  for  electrical  equipment  was  far  from 
desirable  because  of  moisture  conditions,  and  the  addition- 
al excavation  involved  represented  a  large  item.  These 
objectionable  features  have  been  most  successfully  over- 
come by  the  development  of  the  direct  connected  vertical 
centrifugal  pump,  located  at  or  about  dock  floor  level, 
and  driven  by  a  vertical  motor,  located  at  any  desired 
height  above  the  pump,  readily  accessible,  and  free  from 
all  injurious  moisture  conditions. 


/ ...  -       -  .     >-,  . 


<  '^mr  frn*r  .'*mr,    • 


Section  H-M. 


Figure  No.  5.     Sections  of   Inner  Dock,  showing  Drainage  and  Sewage  S\  stem 
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Figure  No.  6.     Sewage  Connection  to  vessel  in  Drydock. 


Special  Precautions  in  locating  Pumping  Station 

In  every  case  the  need  of  a  protective  shelter  has 
remained  and,  with  the  introduction  of  the  vertical  pump 
and  motor,  has  come  the  necessity  of  providing  this  at  a 
higher  level.  By  locating  the  motors  at  dock  coping 
level,  an  obstruction  has  been  introduced  in  the  desired 
clear  area  around  the  drydock,  by  the  elevated  motor 
building.  With  the  St.  John  drydock  pumping  installa- 
tion, the  best  and  desirable  features  have  been  maintained 
and  the  objectionable  characteristics,  mentioned  above, 
eliminated. 

The  specification  submitted  by  the  company,  and 
approved  by  the  government,  provided  for  the  use  of 
three  main  pumps  with  sufficient  combined  capacity  to 
empty  the  drydock  in  not  more  than  four  hours,  with 
water  in  dock  at  extreme  high  tide  level,  47  feet  above 
dock  floor  level,  when  pumping  starts.  Two  auxiliary 
drainage  pumps,  capable  of  handling  all  leakage  into  the 
dock  when  empty,  and  a  small  sump  pump  for  unwatering 
drainage  pump  sump  were  likewise  required. 

Having  determined  on  the  use  of  this  vertical  type 
motor  driven  pump,  the  next  problem  was  to  obtain  an 
unobstructive  station  location,  as  close  as  possible  to  the 
dock,  yet  with  the  least  possible  additional  excavation 
over  that  required  for  the  dock  itself.  To  accomplish 
this,  the  pumping  station  was  located  in  the  dock  wall. 
directly  inside  the  entrance,  with  the  complete  pumping 
equipment  all  accommodated  in  a  chamber,  the  roof  of 
which  is  at  dock  coping  level.  By  this  location,  addi- 
tional rock  excavation  for  the  pumping  station  was  only 
that  required  below  dock  pit  grade  for  the  main  sump 
or  suction  chamber,  —  a  matter  of  approximately  5,000 
cubic  yards,  —  and  the  whole  of  this  equipment  is  com- 
pletely housed  and  accommodated  without  the  use  of  any 
building  extending  above  the  level  of  the  dock  wall. 

The  Pumping  Station 

The  station  occupies  an  eighty-foot  section  of  the 
north  wall  of  the  drydock  —  widened  out  sufficiently  to 
give  required  wall  sections  between  dock  and  station 
chamber,  and  again  in  rear  of  the  22-foot  wide  space 
representing  the  pumping  station  itself.  Below  the  three 
main  pumping  units,  the  suction  chamber,  22  feet  wide 
by  14  feet  high,  with  roof  at  approximately  dock  floor 
level,  is  continuous,  and  has  the  two  separate  and  inde- 
pendent 8-foot  by  10-foot  unwatering  tunnels,  from  the 
outer  and  inner  docking  chambers,  entering  this  suction 


chamber  at  its  inner  end.  Each  of  these  tunnels  is 
controlled  by  a  sluice  gate  valve  located  at  this  point  of 
junction  with  the  main  suction  chamber,  thus  allowing 
for  their  independent  control  and  the  pumping  out  of 
either  the  outer  or  inner  chamber  independently  of  one 
another.  The  motor  driven  valve  operating  machinery 
is  thus  located  in  the  inner  end  of  the  pumping  station 
and  so  concentrates  the  control  of  the  pumping  operation 
entirely  at  the  one  point  in  -the  station  itself. 

The  roof  of  the  suction  chamber,  which  is  as  well 
the  floor  of  the  main  pump  wells,  is  of  very  heavy  rein- 
forced construction  and  is  designed  as  a  beam  to  take 
loads  either  from  above  or  below.  The  total  downward 
load  will  be  that  of  the  pumps  themselves  with  the  addi- 
tion of  the  floor  slab  and  the  division  walls  between 
pumps.  The  level  of  the  top  of  the  suction  chamber  is 
as  high  as  the  water  will  reach  in  the  pumping  station, 
so  that  under  the  condition  of  the  dock  being  full  of 
water  and  emptying  culvert  valves  open,  this  suction 
chamber  roof  will  be  subjected  to  the  hydrostatic  up- 
thrust  originating  from  the  head  of  water  in  the  dock 
above  this  roof  level,  which,  with  extreme  high  tide  will 
be  a  matter  of  47  feet,  and  this  resultant  upward  pressure 
will  be  approximately  five  times  greater  than  the  down- 
ward pressure  from  the  weight  of  pumps,  floor  and 
division  walls.  This  slab  is  reinforced  accordingly,  and 
it  will  be  noted  that  this  reinforcement  is  all  at  least  six 
inches  from  the  face  of  the  concrete  to  isolate  it  from 
the  salt  water  in  the  suction  chamber. 

The  cellular  construction  of  the  pumping  station  from 
main  pump  floor  to  motor  room  floor  was  adopted  to  give 
the  reduced  dock  wall  section,  for  the  extent  of  the  pump- 
ing station,  the  necessary  additional  support  when  under 
the  pressure  originating  from  the  docking  chamber  being 
full  of  water,  as  well  as  giving  the  rear  wall  necessary 
support  against  back  fill  pressures. 

Drainage  and  Sump  Pump   Compartment 

To  accommodate  the  drainage  and  sump  pumps, 
whose  function  is  to  handle  all  water  which  cannot  be 
economically  taken  care  of  by  the  main  pumps,  a  separate 
compartment  is  provided  at  the  outer  end  of  the  station. 
Here  the  pump  floor  level  is  three  feet  below  the  floor 
of  the  main  suction  chamber  and  below  this  pump  floor 
as  well  is  a  suction  chamber  divided  at  its  centre  by  a 
wall  parallel  to  the  length  of  the  station.     Into  the  rear 


Pumping  Station  completed  to  Main  Pump  Floor  Level. 
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compartment  of  the  suction  chamber  is  brought  back 
drainage  of  the  north  wall  of  the  dock  and  into  the  front 
compartment  is  brought  the  dock  sewerage  discharge. 
One  drainage  pump  is  located  over  the  rear  half  of  this 
sump,  the  other  drainage  pump  and  the  smaller  sump 
pump  being  located  over  the  outer  or  front  half.  Each 
drainage  pump,  on  its  suction  side,  is  connected  horizon- 
tally, by  means  of  a  "Y",  to  the  main  suction  chamber 
and  vertically  to  the  smaller  suction  chamber  directly 
below,  —  the  sump  pump  having  a  vertical  suction  con- 
nection to  the  sump  below  only. 

With  this  arrangement  either  drainage  pump  may 
be  used  to  handle  water  from  the  main  suction  chamber, 
—  such  water  originating  from  leakage  past  the  caisson, 
rain  fall,  or  washdown  water,  —  or  dispose  of  any  water 
coming  to  the  small  sump  from  back  drainage  or  sewerage. 
The  sump  pump  can  also  take  care  of  sewerage  or  back 
drainage  up  to  its  capacity  and  is  available  as  well  to 
completely  dry  the  drainage  pump  sump  should  inspection 
or  cleaning  be  required  here.  The  division  of  the  drainage 
sump  is  made  to  allow  the  use  of  one  drainage  pump  as  a 
circulating  pump  for  the  power  house  condenser;  the 
pump  used  for  this  purpose  being  isolated  from  that  half 
of  the  drainage  sump  receiving  the  dock  sewerage.  A 
12-inch  valve  is  introduced  in  this  division  wall,  permitting 
the  connection  of  the  two  halves  of  the  sup^p,  when 
desired.  The  12-inch  down  pipe  in  the  back  wall  of  the 
drainage  pump  compartment  connects  the  discharge  tun- 
nel of  the  pumping  station  to  the  back  half  of  the  drainage 
pump  sump.  This  connection  provides  for  the  pumping 
out  of  the  discharge  tunnel  at  any  time  for  inspection 
or  repairs  after  its  outer  end  has  been  closed  from  the 
sea  by  stop  logs.  This  connection  will  also  supply,  from 
the  discharge  tunnel,  any  make — up  water  required  by  the 
circulating  pump  when  dock  drainage  in  itself  is  not 
sufficient  for  this  requirement.  By  this  arrangement  it  is 
expected  a  saving  will  be  effected,  in  that  the  one  pump 
will  perform  its  primary  duty  of  disposing  of  drainage 
water  from  the  dock,  and  at  the  same  time,  with  no 
additional  power  required,  will  supply  this  discharge  as 
cooling  water  to  the  condenser  in  the  power  house. 

A  series  of  iron  stairways  in  the  drainage  pump 
compartment  provides  a  ready  means  of  access  from  the 
motor  room  to  both  main  and  drainage  pump  floor  levels. 

The  Motor  Room 

Above  the  cellular  pump  compartments,  but  still 
twelve  feet  below  dock  coping  level,  is  the  motor  room 
floor  level.  Here  are  located  all  the  motors,  and  their 
switchboard  equipment,  which  operate  main,  drainage 
and  sump  pumps,  -  as  well  as  the  motors  operating  the 
emptying  tunnel  sluice  gate  valves  and  the  gate  valves 
on  the  main  pump  discharges.  The  motor  room  is 
twenty-two  feet  wide  and  extends  as  one  room  for  the  full 
length  of  the  pumping  station,  eighty  feet,  its  roof  being 
the  coping  of  the  dock  wall.     In  order  to  provide  proper 


Pumping  Station,  exterior  view,  showing  removable  Skylights. 

lighting  as  well  as  immediate  access  to  the  machines  in 
this  motor  room,  seven  nine-foot  square  openings  are 
inserted  in  this  roof  slab,  —  each  covered  by  a  metal 
framed,  glass  inserted  skylight,  so  built  as  to  fit  over  and 
completely  close  each  opening  to  the  weather,  but,  at 
the  same  time,  these  skylights  are  removable  and  by 
reason  of  their  being  located  directly  over  the  contained 
machines,  direct  access  may  be  had  to  all  the  pumping 
station  equipment  with  a  crane  operating  on  dock  coping 
level.  These  skylights  project  only  two  feet  above  the 
top  of  the  dock  wall  and  so  can  hardly  be  looked  on 
as  in  any  way  offering  an  obstruction  to  the  operating 
of  dock  cranes  or  the  handling  of  vessel  lines  along  this 
portion  of  the  dock. 

The  discharge  tunnel  from  the  pumping  station  is 
located  with  its  floor  level  at  main  pump  floor  level,  for 
the  extent  of  the  station  and  directly  back  of  the  station 
itself,  and  extends  from  opposite  the  three  main  pumping 
units  to  its  discharge  portal  in  the  north  return  wall  of 
the  dock  entrance.  The  level  of  the  discharge  portal 
floor  is  made  three  feet  above  low  tide  level,  in  order  to 
permit  access  to  the  tunnel  from  outside  at  low  tide  for 
purposes  of  inspection  or  repair.  In  section  the  discharge 
tunnel  is  twelve  feet  wide  by  fourteen  feet  high  with 
arched  roof.  The  cross-section  thus  provided  permits  of 
handling  the  immense  volume  of  water,  necessary  in 
emptying  the  dock,  within  the  time  limit,  with  a  very 
low  velocity,  which,  in  both  emptying  tunnels  to  the 
pumping  station  and  in  the  discharge  tunnel,  is  estimated 
will  not  exceed  three  feet  per  second.  Friction  losst ss 
thus  become  negligible,  while  the  possibility  of  erosive 
action  on  the  concrete  of  these  tunnels  is  reasonably 
eliminated. 


;- 


I 


. 


Figure  No.  7.     Pumping  Station,  Section*  through  Motor  Fl<> 01 
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General  assembly  of  48" — 42"  Volute  Type  Vertically  Set  Pump. 

The  Pumps 

While  the  development  of  the  above  detail  of  the 
pumping  station  was  done  under  the  writer's  direction, 
it  was  considered  inadvisable  to  extend  this  development 
to  include  the  design  of  the  pumping  equipment  itself. 
Instead,  it  was  considered  that  this  would  be  much  more 
satisfactorily  accomplished  by  submitting  to  accredited 
pump  manufacturers,  a  statement  of  the  duty  required 
with  the  general  type  of  installation  necessary  to  suit 
the  station  layout  and  allow  these  manufacturers  to 
submit  proposals  using  their  standard  equipment  with  a 
guarantee  as  to  performance  under  the  conditions  specified. 
By  adopting  this  method  of  procedure  it  was  felt  that  a 
much  lower  price  would  be  obtained  by  reason  of  the 
manufacturer  being  able  to  bid  on  his  standard  equip- 
ment on  which  all  development  work  was  already  done 
rather  than  ask  for  bids  on  specially  designed  equipment 
which  would  involve  new  development  costs,  and  equip- 
ment, again,  whose  performance  the  manufacturer  would 
hesitate  to  guarantee.  Adopting  the  former  mode  of 
procedure  resulted  in  twelve  very  complete  and  excellent 
proposals  being  received,  and  the  problem  thus  presented 
to  the  writer  of  selecting  the  best  was  a  difficult  one 
indeed.  From  the  viewpoint  of  cost  there  was  a  very 
wide  variation  and  immediately  several  proposals  were 
eliminated.  Least  operating  power  requirements  again 
narrowed  the  field  down  to  two  propositions.  A  final 
decision  between  these  remaining  two  proposals  was 
arrived  at  by  eliminating  those  features  of  each  which 
were  more  or  less  equal,  such  as  cost,  power  required, 
and  details  of  equipment,  and  in  this  final  comparison 
the  equipment  chosen  was  not  only  found  in  every  way 
suited  for  the  immediate  purpose  it  was  proposed,  but 


formed  a  harmonious  link  in  the  whole  drydock  equipment 
installation. 

This  pumping  equipment  was  supplied  by  the  Goldie 
and  McCulloch  Company,  and  consists  of  three  48-inch- 
42-inch  Rees  Roturbo  patent  pressure  chamber,  double 
suction,  volute,  centrifugal  pumps,  direct  connected  to 
750-h.p.,  Westinghouse  vertical,  self  starting,  synchronous 
motors;  for  the  emptying  of  the  dock,  and  each  of  these 
large  pumps  is  provided,  on  its  discharge  end,  with  a 
42-inch  single  door  type  non-return  valve  and  a  42-inch 
motor  operated  gate  valve;  for  temporarily  or  completely 
isolating  the  pumps  from  the  discharge  tunnel  as  desired. 

To  handle  dock  drainage,  two  15-inch  —  12-inch 
pumps,  of  the  same  type  as  the  main  pumps,  are  provided, 
each  driven  by  a  Westinghouse  100-h.p.  vertical  induction 
motor  with  automatic  starter  and  float  control  switch 
and  a  15-inch — 4-inch  Rees  pump  driven  by  a  15-h.p. 
motor  constitutes  the  sump  pump  required.  This  latter 
is  fitted  with  a  bronze  sewage  type  impeller  as  it  is  anti- 
cipated that  its  chief  function  will  be  the  handling  of 
the  discharge  from  the  dock  sewerage  system.  The  two 
drainage  pumps  are  likewise  fitted  with  bronze  impellers 
to  provide  for  the  probability  of  their  being  constantly 
in  service  handling  salt  water;  but  as  the  main  pumps 
will  operate  only  very  intermittently  and  then  only  for 
short  four-hour  periods,  the  use  of  bronze  impellers  was 
considered  an  unnecessary  precaution  and  cast  iron 
impellers  are  therefore  being  used. 

The  Rees  Roturbo  pump,  because  of  its  very  flat 
power  curve  characteristic,  particularly  suits  the  St.  John 
drydock  situation,  in  keeping  the  power  demand,  with 
relation  to  pump  capacity,  down  to  a  minimum.  The 
dock  is  being  provided  with  its  own  power  plant  for  the 
development  of  required  electrical  energy,  as  no  large 
block  of  power  for  very  intermittent  use  is  available 
from  any  local  plant  except  at  unreasonably  high  rates, 
and  it  is  most  essential  that  the  dock  power  plant  be 
moderate  in  size  and  so  not  occupy  excessive  space  in 
the  dock  vicinity  and  unduly  limit  the  clear  working 
area  so  essential  around  the  drydock.  The  use  of  syn- 
chronous motors  for  the  operation  of  the  main  pumps 
may  at  first  thought  seem  inadvisable  owing  to  the 
very  low  starting  torque  of  this  type  of  motor.  However, 
by  adopting  the  simple  expedient  of  starting  these  motors 
under  no  load  conditions,  by  keeping  the  gate  valve 
on  the  pump  discharge  closed  until  the  motor  has  reached 
synchronous  speed,  this  objection  is  successfully  overcome 
and  the  net  result  is  a  much  improved  power  factor 
condition  in  the  power  plant  due  to  the  presence  of  these 
large  synchronous  motors  instead  of  induction  motors 
with  their  corresponding  low  power  factor  condition,  — 
the  practice,  universally  adopted,  so  far,  in  pumping 
installations  of  this  nature. 

Automatic  Control  of  Pumps 

To  allow  for  automatic  operation  of  the  dock  drainage 
and  sump  pumps,  in  keeping  with  the  constantly  varying 
quantity  of  water  from  drainage,  sewerage  discharge,  and 
leakage  past  the  caisson,  there  is  provided  a  float  control 
system  governing  the  automatic  starters  and  float  switches 
of  the  100-h.p.  and  15-h.p.  motors.  Space  does  not 
permit  of  a  detailed  description  but  it  may  be  briefly 
described  as  consisting  of  a  permanently  waterlogged  ball 
contained  in  a  closed  vertical  cylinder,  but  connected  by 
a  wire  over  a  system  of  pulleys  to  a  lever  arm  in  the 
motor  starting  box.  The  vertical  cylinder,  containing 
the  float  ball,  is  directly  connected  to  the  main  and 
drainage  suction  chambers,  so  that   the  water  level  in 
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the  cylinder  corresponds  with  the  water  level  in  the 
suction  chambers,  and  as  this  rises  and  falls  the  ball 
follows  and  through  the  connecting  wire  transmits  this 
movement  to  the  lever  arm  on  the  starter  —  closing  the 
float  switch  and  starting  the  motor  when  the  water  has 
reached  a  predetermined  level,  and  again,  when  the 
pump  has  lowered  the  water  to  its  minimum  level  the 
float  switch  is  opened  and  the  motor  stops.  The  float 
cylinder  is  independently  connected  to  the  main  and 
drainage  suction  chambers  so  that  this  float  control 
system  can  be  utilized  for  either,  as  desired. 

While  the  pumping  plant  installation,  as  above 
described,  is  now  completed,  actual  performance  tests 
remain  to  be  made  when  the  dock  power  plant  is  com- 
pleted and  power  is  available,  sufficient  to  operate  this 
equipment.  That  the  manufacturers'  guarantee,  of  empty- 
ing the  dock  under  conditions  of  maximum  high  tide  in 
four  hours,  will  be  fully  realized  is  indicated  by  perform- 
ance curves  already  obtained  from  these  pumps  now  in 
operation.  In  fact,  this  performance  curve  indicates  that, 
under  actual  conditions  that  will  prevail  at  the  time  tests 
are  made,  owing  to  the  decreasing  back  head  that  will 
result  from  the  tide  falling  outside  the  drydock  during 
the  pumping  period,  this  will  have  the  effect  of  reducing 
the  actual  pumping  time  to  approximately  three  and 
one-half  hours.  Even  better  performance  than  this  can 
reasonably  be  anticipated  in  the  actual  docking  of  vessels 
during  periods  of  low  high-tide  when  the  volume  of  water 
to  be  removed  from  the  dock  will  be  considerably  less 
due  to  the  lower  level  reached  by  the  tide  and  the  displace- 
ment of  the  vessel  itself.  Actual  performance,  however, 
is,  as  yet,  a  matter  of  conjecture. 

Floating  Caisson  provided  to  close 
Docking  Chambers 

The  caisson,  provided  for  closing  off  the  docking 
chambers  from  the  outside  water  when  the  dock  is  to  be 
emptied,  is  of  the  floating  type  generally  used  in  large 
modern  drydocks  and  that  provided  the  St.  John  drydock 
follows  very  closely  both  in  design  and  operation  similar 
floating  caissons  with  which  such  drydocks  as  the  Cham- 
plain  drydock  at  Lauzon  and  the  Commonwealth  drydock 
at  Boston  are  equipped.  In  fact,  as  the  caisson  of  the 
Commonwealth  drydock  in  every  way  proved  so  entirely 
satisfactory,  its  design  and  construction  were  duplicated 
in  the  caisson  of  the  St.  John  drydock,  changes  in  dimen- 
sions only  being  made  to  suit  the  different  cross-section 
of  the  latter  drydock  entrance  and  intermediate  sills. 

The  subject  of  floating  caisson  design  has  already 
been  so  thoroughly  and  well  presented  to  The  Institute 
by  Leslie  R.  Thomson,  m.e.i.c,  in  his  paper  "The  Rolling 
and  Floating  Caisson  of  the  Levis  Drydock",  (Vol.  XXX 
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Figure  No.  9.     Section  of  Caisson. 

Transactions  C.S.C.E.  1916),  that  the  writer  feels  that 
nothing  can  be  added  in  this  connection;  but  a  brief 
outline  of  the  operation  of  the  caisson  may  be  of  interest. 
From  the  accompanying  figures  Nos.  8  and  9  it  will  be 
seen  that  the  caisson  is  simply  a  vessel  of  rather  unusual 
lines  and  cross-section.  Both  ends  are  identical  in  outline 
and  terminate  in  a  distinct,  projecting  stem  and  this 
same  projection  carries  as  a  keel  across  the  bottom 
between  uprights.  Faced  on  either  side  with  oak,  this 
projecting  stem  and  keel,  when  the  caisson  is  in  place 
across  the  dock  entrance,  make  a  complete  and  continuous 
contact  with  the  projecting  granite 'stop  in  the  outer  or 
intermediate  entrance  walls  and  floor  -the  pressure  of 
water  on  one  side  of  the  caisson  only,  with  the  drydock 
empty,  creating  the  desired  water  seal  between  oak  and 


Figure  No.  8.     Plan  of  Caisson  showing  Pumps,  Valves  and  Piping. 
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granite.  Below  deck  No.  2,  which  is  itself  water  tight, 
the  caisson  is  divided  into  five  separate  chambers,  - 
two  in  either  end  of  similar  dimensions,  and  a  large 
middle  compartment.  This  middle  section  has  two 
openings,  one  on  either  side  connecting  to  the  outside 
but  controlled  by  double  gate  valves.  Similar  connection 
is  provided  to  the  end  compartments  from  the  centre 
division,  also  under  gate  valve  control.  All  gate  valves 
have  extension  spindles  with  operating  headstocks  on 
deck  No.  2. 

Operation  of  Caisson 

When  afloat  with  a  light  draft  of  approximately  28 
feet  these  compartments  are  dry,  except  for  such  water 
as  may  be  carried  in  the  end  trimming  compartments  to 
maintain  the  caisson  on  an  even  keel  longitudinally. 
When  the  drydock  is  to  be  closed,  the  caisson  in  its  above 
condition  is  floated  into  position  across  the  entrance 
where  its  keel  will  be,  —  at  high  tide- fourteen  feet  or  so 
above  the  entrance  sill  and  the  stem  clear  of  the  wall 
stops.  The  valves  on  the  side  connections  are  then 
opened,  admitting  water  to  the  centre  compartment,  until 
the  caisson  sinks  to  a  position  of  rest  on  the  sill,  its  stem 
and  keel  in  contact  throughout  with  the  face  of  the 
granite  stop.  To  remove  it  again  from  this  position  in 
opening  the  dock,  this  water  ballast  is  pumped  overboard 
by  the  12-inch  vertical  motor  driven  pumps  located  below 
deck  No.  2,  bringing  the  caisson  again  back  to  its  light 
draft  condition  when  it  can  be  floated  out  of  the  dock 
entrance.  The  twin  valve  control  is  provided  on  the 
scuttling  connections  to  the  sea  to  insure  these  being 
always  capable  of  being  closed  off,  should  one  valve 
become  plugged  or  jammed  in  its  open  position.  The  only 
unusual  feature  of  the  St.  John  caisson  is  in  its  being 
provided  with  a  standard  gauge  track  across  its  top,  thus 
providing  rail  connection  from  one  side  to  the  other  of 
the  drydock  by  this  route.  The  one  caisson  now  com- 
pleted and  in  place  across  the  outer  dock  entrance,  was 
fabricated  and  erected  by  the  Dominion  Bridge  Company, 


Montreal,  and  the  fine  appearance  of  this  caisson  is  the 
best  evidence  of  the  very  excellent  character  of  the  shop 
and  field  work  done  thereon. 

The  Repair  Plant 

An  all-important  adjunct  to  the  modern  drydock  is 
a  complete  and  readily  accessible  repair  plant  and  this 
is  provided  the  St.  John  drydock  as  indicated  on  figure 
No.  10  and  consists  of,  in  addition  to  the  power  house,  a 
machine  shop,  a  boiler,  blacksmith  and  fabricating  shop, 
as  well  as  a  carpenter  shop  and  stores  building  with  second 
story  accommodation  for  a  mould  loft.  These  buildings 
are  all  of  reinforced  concrete  construction  and  are  located 
immediately  alongside  the  dock  and  parallel  to  its  length, 
yet  with  ample  working  area  between  buildings  and  the 
side  of  the  dock.  An  underground  tunnel  connects  all 
buildings  with  the  power  house  so  that  electrical  energy, 
steam  for  heating  and  power,  compressed  air  and  water 
will  be  supplied  to  each  and  all  with  nothing  in  the  nature 
of  wires  or  pipes  above  ground  to  interfere  with,  or  be 
interfered  with  by,  the  movement  of  materials  between 
the  buildings  and  the  dock.  These  buildings  are  equipped 
throughout  with  all  necessary  machines  of  sufficient  size 
to  handle  any  class  of  repair  work  that  may  originate 
from  any  vessels  which  the  drydock  itself  can  accommo- 
date. 

Equipment  of  Power  House 

The  power  house  installation  consists  of  a  battery 
of  four  500-h.p..  Robb  water  tube  boilers,  equipped  for 
firing  with  crude  oil  fuel.  The  boiler  settings,  at  the 
same  time,  have  been  so  arranged  that,  if  necessary  at 
any  future  time,  mechanical  stokers  can  be  installed. 
The  immediate  oil  supply  is  accommodated  in  a  reinforced 
concrete  tank,  under  the  boiler  room  floor,  in  front  of 
the  boilers,  and  has  a  capacity-  of  approximately  50,000 
gallons.  Should  mechanical  stokers  be  installed  later  on, 
this  tank  is  so  located  and  arranged  that  it  can  be  used 
for  an  ash  pit,  having  ample  room  to  accommodate  an 
ash  conveyor,  if  desired. 
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Two  non-condensing  DeLaval  steam  turbines  and 
one  Wait  mixed  flow  condensing  turbine,  each  direct 
connected  to  1,100-h.p.,  Allis  Chalmers  550- volt,  60-cycle, 
alternating  current  generator,  constitute  the  power  plant. 
The  Wait  turbine  will  operate,  when  in  service  alone,  on 
high  pressure  steam  direct  from  boilers,  but  when  one 
or  more  of  the  non-condensing  units  is  operating,  the 
Wait  turbine  will  operate  low  pressure  on  the  exhaust 
from  the  other  units  in  service.  The  steam  demand  of 
the  Wait  machine  being  less  than  that  of  the  DeLaval 
turbine,  leaves  this  surplus  of  exhaust  steam  available 
for  heating  purposes.  The  main  switchboard,  con- 
trolling the  whole  of  the  electrical  system  of  the  dock 
and  yard,  is  located  in  the  power  house  and  has  incorpor- 
ated in  it  panels  to  provide  for  the  supplying  to  any 
outside  system  of  any  surplus  energy  available  from  this 
plant,  in  excess  of  the  demand  of  the  dock  and  shops 
themselves. 

Two  two-stage  belt  driven  air  compressors,  each 
driven  by  a  300-h.p.  synchronous  motor,  are  installed  in 
the  turbo  generator  end  of  the  power  house.  These  will 
provide  the  air  requirements  of  the  drydock  and  repair 
shops,  which  will,  under  normal  conditions  of  operation, 
not  exceed  the  capacity  of  one  of  these  units,  the  second 
thus  acting  as  a  standby. 

The  fact  that  this  power  station  is  required  by  the 
federal  government,  as  part  of  the  drydock  and  yard 
equipment,  under  the  existing  agreement,  is  not  reason 
enough  in  itself  for  this  power  development  being  made. 
The  connected  motor  horse  power  in  the  repair  shops 
represents  approximately  2,200  h.p.,  and  that  for  the 
operation  of  the  drydock  equipment  totals  approximately 
3,000  h.p.  While  the  constant  shop  load  will  be  con- 
siderably less  than  the  indicated  connected  horse  power, 


and  the  load  from  the  operation  of  the  drydock  equipment 
in  docking  operations,  while  heavy,  will  only  be  inter- 
mittent, the  power  situation  in  St.  John  does  not  permit 
of  either  the  local  developments  reserving  a  block  of 
power  sufficient  to  meet  this  intermittent  demand,  except 
at  a  constant  load  rate  which  would  make  the  power  cost 
excessive.  Furthermore,  the  dock  and  yard  require 
maximum  protection  against  service  interruption,  in  order 
that  any  docking  and  repair  operations  undertaken,  may 
be  put  through  to  completion  as  rapidly  as  possible. 
In  addition  there  is  the  most  essential  consideration  of 
heating  the  shops.  Therefore  from  the  view  point  of  cost, 
combined  with  the  need  of  uninterrupted  service  and 
ample  heating  provision  in  the  cold  weather,  it  would 
appear  that  this  independent  power  plant  is  entirely 
justified.  That  this  plant  may  yet  prove  a  benefit  to 
the  community  at  large  is  quite  within  the  range  of 
possibility. 

Reference  has  been  made,  in  detailing  the  drydock 
equipment,  to  the  provision  being  made  for  cranes  about 
the  dock.  For  the  quick  and  economical  handling  of 
materials  and  equipment  to  and  from  vessels  under  repair, 
such  crane  facilities  are  absolutely  necessary.  The  St.  John 
drydock  is  being  equipped  with  a  travelling  locomotive 
type  crane  with  a  lifting  capacity  of  twenty  tons  at 
eighty-foot  radius  and  this  machine,  with  the  track 
layout,  indicated  on  figure  No.  10,  will  reasonably  serve 
not  only  all  parts  of  the  dock  but  the  repair  yard  itself. 
In  addition  a  fixed  derrick  of  seventy-five  tons  capacity 
at  sixty  five-foot  radius  is  being  provided  on  the  wharf 
at  the  entrance  to  the  drydock,  so  that  heavy  lifts  such 
as  arise  with  the  placing  or  removal  of  ships'  boilers, 
warships'  guns,  etc.,  can  be  made  while  the  vessel  is 
afloat  when  hull  repairs  are  not  required. 


Figure  No.  10.     Plant  of  Repair  Shop  Layout. 
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Slipway  provided  for  Small  Vessels 

In  order  to  accommodate  small  vessels,  which  if 
received  in  the  drydock  for  repairs,  would  be  subject  to 
docking  and  lay  day  charges  quite  out  of  proportion  to 
their  size,  a  slipway  is  provided  alongside  the  dock 
entrance,  which  will  accommodate  any  vessel  up  to  two 
hundred  and  fifty  feet  in  length  with  a  dead  weight  not 
in  excess  of  eighteen  hundred  tons.  This  slipway  consists 
of  a  carriage  or  cradle,  fitted  with  keel  and  bilge  blocks, 
travelling  on  a  wide  gauge  inclined  track,  extending  down 
to  below  low  tide.  The  vessel  to  be  docked  is  floated, 
at  high  tide,  to  a  position  in  contact  with  the  cradle 
lowered  to  the  bottom  of  the  incline.  The  keel  and  bilge 
blocks  are  then  adjusted  to  fit  the  vessel's  bottom  and 
then  carriage  and  vessel  are  slowly  hauled  up  the  grade, 
by  a  large  winding  engine  located  at  the  head  of  the 
slipway.  The  cradle  thus  receives  the  full  vessel  weight 
and  then  is  drawn  to  the  top  of  the  incline,  when  the 
vessel  is  then  in  a  position  entirely  above  high  tide  level 
and  accessible  at  all  points  for  continuous  repair  or  over- 
haul operations.  This  slipway  is  provided,  in  excess  of 
the  repair  yard  equipment  required  for  the  main  dock, 
by  the  terms  of  the  Drydock  Subsidies  Act,  but  by  its 
addition  to  the  other  yard  facilities,  it  is  anticipated  that 
every  call  for  vessel  repair  work,  no  matter  how  large 
or  how  small,  can  be  properly  accommodated,  thus  ful- 
filling more  completely  the  intended  object  of  this  project. 

Construction  Methods  Employed 

Details  of  construction  methods  employed  in  the 
execution  of  this  undertaking  will  be  of  interest.  The 
excavation  of  the  drydock  pit  was  carried  out  with  steam 
shovels  entirely,  a  large  proportion  of  the  rock  being 
utilized  in  the  rubble  mound  breakwater,  the  balance 
going  into  the  reclamation  of  areas  adjacent  to  the 
entrance  of  the  drydock. 

The  selection  of  the  simplest  and  therefore  the  most 
economical  method  of  handling  the  hundred  thousand 
yards  of  concrete  required  in  the  construction  of  the 
drydock  itself  proved  more  of  a  problem,  and  the  decision 
—of  the  writer — in  this  matter  was  based  on  the  following 
local  conditions. 

Methods  employed  in  handling  Concrete 

For  aggregate,  crushed  stone,  beach  gravel  and  sand 
were  available.  Rock  from  the  excavation  could  be 
crushed,  but  as  this  rock  varied  in  character  from  an 
excellent  grade  of  volcanic  trap  to  very  soft  shale,  hand 
picking  before,  or  washing  after  crushing  would  have  to 
be  resorted  to  in  order  to  exclude  the  objectionable  shale 
content,  and  because  of  the  high  percentage  of  shale 
present  the  cost  of  crushed  stone  appeared  unduly  high. 
Less  than  half  a  mile  south  of  the  dock  site  and  on  the 
bay  shore  was  located  an  attractive  deposit  of  beach 
gravel  which  proved  sufficient  in  quantity  for  the  dock 
needs  and  reasonably  well  graded  to  the  proportions  of 
two  of  stone  to  one  of  sand.  This  beach  was  readily 
accessible  by  rail  from  the  dock  site. 

As  the  general  level  of  the  ground  around  the  dock 
pit  was  the  same  or  slightly  above  the  level  of  the  top 
of  the  dock  walls,  such  a  situation  naturally  suggested 
that  gravity  methods  should  be  used  to  their  fullest 
extent  in  the  disposition  of  the  concrete.  Then  again 
as  the  concrete  cross- section  of  the  dock  was  practically 
uniform  for  its  full  extent  of  twelve  hundred  feet,  a  flexible 
mixing  plant,  rather  than  a  central  fixed  type,  was  used 
in  order  that  the  mixed  concrete  could  be  put  in  place 


in  the  forms  by  the  quickest  and  most  direct  method 
possible.  This  feature  likewise  suggested  the  advantage 
of  storing  the  aggregate  directly  alongside  its  ultimate 
destination  as  concrete;  rather  than  concentrating  this 
storage  at  one  point  and  so  experiencing  the  added  cost 
of  rehandling  a  considerable  quantity  of  this  aggregate, 
which  would  be  necessitated  by  central  storage. 

Influenced  by  the  above  considerations,  the  move- 
able concreting  plant  illustrated  in  figure  No.  11  was 
adopted. 

Mixing  Units 

This  plant  consists  of  two  mixing  units,  each  identical 
with  the  other  in  detail.  Each  unit  consists  of  a  1^-yard 
Smith  mixer  mounted  on  a  travelling  carriage,  having  a 
single  aggregate  storage  bin  overhead  with  a  measuring 
hopper  between  the  storage  bin  and  the  mixer.  The 
cement  charging  platform  is  located  over  the  mixer  and 
in  front  of  the  storage  bin  and  an  inclined  belt  conveyor 
up  one  side  delivers  the  bags  of  cement,  placed  on  it 
from  the  cement  car  door,  to  the  charging  platform  above. 
Alongside  the  mixer  car  and  standing  on  the  same  two 
standard  gauge  tracks  is  a  travelling  clam  shell  derrick. 
This  machine  fills  the  storage  bin  of  the  mixer  from  the 
continuous  storage  pile  of  gravel  alongside,  but  in  rear 
of  the  through  track  for  the  cars  of  cement,  directly 
behind  the  mixer  carriage.  These  two  units  both  stand 
on  the  same  pair  of  standard  gauge  tracks  paralleling  the 
length  of  the  dock  and  so  located  that  the  front  of  the 
mixer  stands  just  at  the  edge  of  the  dock  pit.  Directly 
opposite  each  of  these  units,  standing  on  a  travelling 
carriage  on  the  dock  floor,  is  an  elevating  tower.  A  con- 
tinuous line  of  12-inch  concrete  chutes  extends  on  a  3  on  1 
slope  from  the  receiving  hopper  in  front  of  the  mixer  to  a 
similar  hopper  at  the  tower  base.  This  connecting  chute 
has  inserted  in  it  two  line  gates,  one  directly  over  the  wall 
adjacent  to  the  mixer  and  the  other  midway  between 
mixer  and  tower.  To  the  first  gate  is  connected  the 
chutes  leading  into  the  near  wall  of  the  dock,  and  these 
chutes  are  suspended  from  a  cable  running  parallel  to 
the  length  of  the  dock.  To  the  other  line  gate  is  attached 
a  section  of  counter  weighted  chute  with  swivel  head 
chute  extension.  Each  tower  is  equipped  with  a  quick 
shift  boom  rig  which  carries  the  chutes  for  the  north  or 
far  wall  of  the  dock. 

All  parts  of  this  layout  being  readily  moveable  has 
allowed  of  making  a  continuous  storage  of  gravel  for  the 
full  length  of  the  dock,  along  which  the  plant  could  move, 
receiving  the  concrete  materials  opposite  the  point  where 
the  mixed  concrete  could  be  discharged  directly  into  place 
in  the  forms.  Two  hoist  runners,  one  fireman  and  eight 
labourers  constitute  the  full  crew  required  for  the  opera- 
tion of  one  mixing  unit  and  the  actual  results  in  output, 
cost,  and  character  of  concrete  obtained,  fully  justify  the 
plant  selection  made. 

A  concrete  mixture  of  one  part  cement,  two  and  one- 
half  parts  sand  with  five  parts  stone  was  adopted  for  the 
concrete  of  the  dock,  except  in  the  outer  entrance  and 
pumping  station  divisions,  where  a  one-two- four  mix  was 
used  for  added  protection  against  sea  water  action.  As 
considerable  variation  in  the  grading  of  the  beach  gravel 
was  experienced  in  the  stone  content,  the  proper  propor- 
tion of  cement  to  sand  was  maintained  by  daily  screen 
tests  and  particular  attention  was  given  to  the  matter 
of  keeping  down  the  quantity  of  water  used  to  a  minimum 
in  keeping  with  good  concrete  consistency.  Considerable 
difficulty  was  first  experienced  in  this  latter  detail,  but 
when  the  workmen  found  that  the  onlv  concrete   that 


October,  1923 


THE    ENGINEERING    JOURNAL 


439 


would  flow  down  the  3  on  1  slope  of  the  chutes  from  the 
mixer  to  the  tower,  without  splashing  over  or  jamming, 
was  that  having  just  the  proper  quantity  of  water  — 
they  relieved  the  inspecting  staff  of  seeing  that  the  man 
charging  to  mixer  with  water  kept  this  detail  of  the 
mixture  right. 

Test  of  Concrete 

From  each  day's  run  of  concrete,  test  cylinders  six 
inches  in  diameter  by  twelve  inches  long  have  been  taken, 
and  these  after  curing  in  moist  sand  for  twenty-eight  days  or 
more  were  tested  in  compression  in  a  local  hydraulic  press. 
Results  have  varied  from  1,000  pounds  to  3,000  pounds 
per  square  inch,  low  results  being  invariably  due  to 
improper  ramming  of  the  concrete  in  the  mould  resulting 
in  voids  or  the  presence  of  an  oversize  stone  in  the  test 
piece.  Some  few  results  exceeded  3,500  pounds,  but  the 
average  of  test  results  indicates  that  the  original  intention 
of  obtaining  2,000  pound  concrete  has  been  satisfactorily 
accomplished.  The  writer  attributes  this  to  the  extreme 
cleanness  of  the  gravel,  the  uniform  care  taken  in  mixing, 
both  very  materially  assisted  by  the  consistent  regulation 
of  the  water  used. 

In  closing,  the  writer  desires  to  express  his  fullest 
appreciation  of  the  valuable  assistance  given  him  by 
F.  P.  Vaughan,  m.e.i.c,  on  the  electrical  details  of  the 
dock  equipment,  to  A.  F.  Crawford,  of  the  Goldie 
McCulloch  Company,  for  the  many  excellent  suggestions 
in  connection  with  the  pumping  station  and  power  house 
detail,  and  to  Alex.  Gray,  m.e.i.c.  for  his  kindly  co-opera- 
tion in  his  "capacity  of  inspecting  engineer  for  the  federal 


Concrete  Placing  Towers  and  Chutes. 

government.  To  the  engineers  directly  associated  with  the 
writer  on  this  undertaking  and  particularly  V.  S.  Chesnut, 
A. m.e.i. a,  the  writer's  first  assistant,  is  due  to  a  very  large 
measure  any  credit  that  reflects  itself  from  the  results 
obtained.  Most  loyal  co-operation  combined  with  careful 
study  and  development  of  details  and  ideas  justifies  each 
and  every  member  of  the  writer's  engineering  staff  assuming 
to  himself  due  credit  for  the  successful  accomplishment  of 
this  undertaking. 
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Figure  No.  11.     Plan  of  Drydock  and  Berth  with  Construction  Plant  Layout. 
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Loud  Speakers  and  Public  Address  Systems 

H.  J.  Vennes,  A.M.E.I.C. 
Transmission  Engineer,  Northern  Electric  Company  Limited. 

Paper  read  before  the  Maritime  General  Professional  Meeting,  The  Engineering  Institute  of  Canada,  September  26th,  1923. 


The  large  amount  of  development  work  done  during 
the  last  few  years  in  connection  with  the  communication 
art  has  made  available  a  number  of  facilities  of  public 
interest  and  which  for  specific  purposes  serve  in  a  very 
useful  and  even  important  capacity.  One  of  these 
developments  is  that  of  public  address  systems.  Public 
address  systems  are  designed  to  meet  the  demand  for 
equipment  which  will  enable  a  speaker  to  address  an 
audience  of  much  greater  size  than  is  possible  without 
any  artificial  means  of  increasing  the  volume  of  his 
voice.  ,  There  are  a  large  number  of  prominent  men  and 
women  who  have  messages  of  great  importance  to  the 
public,  but  until  very  recently  the  size  of  an  audience 
a  speaker  could  reach  at  any  one  time  has  been  limited 
by  the  carrying  power  of  the  speaker's  voice  and  also 
by  the  size  and  acoustic  properties  of  auditoriums  or 
other  gathering  places. 

In  a  well  designed  auditorium  the  range  of  a  speaker's 
voice  unaided  by  artificial  means  is  slightly  greater  than 
that  of  out-of-doors  areas,  but  the  number  of  people  who 
can  be  accommodated  within  hearing  distance  seldom 
exceeds  five  thousand.  In  many  auditoriums  of  much 
smaller  capacity  the  acoustic  properties  are  so  defective 
that  not  more  than  two  or  three  hundred  people  can 
clearly  understand  the  words  of  the  speaker. 

Inasmuch  as  public  speaking  plays  a  very  important 
part  in  our  every  day  commercial  and  social  activities, 
it  is  evident  that  any  facility  which  enables  a  larger 
number  of  people  to  partake  in  these  activities  is  of  great 
importance  to  the  general  public 

Loud  speaking  telephone  receivers  have  been  in  use 
for  a  number  of  years.  They  have  been  used  to  a  con- 
siderable extent  on  battleships  for  providing  a  means  for 
centralized  fire  control.  A  loud  speaker  is  located  near 
each  of  the  guns.  The  gunners  receive  orders  direct 
from  the  commanding  officer,  thus  making  it  possible  to 
give  simultaneous  orders  to  any  number  of  gunners. 
Loud  speakers  have  also  been  used  in  railway  stations 
for  announcing  the  departure  and  arrival  of  trains.  Until 
quite  recently,  however,  the  service  provided  by  loud 
speaking  telephones  has  not  been  very  satisfactory  due 
to  the  lack  of  faithful  reproduction  of  the  speaker's  voice. 

Before  making  any  mention  of  the  actual  commercial 
use  of  public  address  systems  it  might  be  well  to  consider 
the  function  which  such  a  system  must  perform.  The 
ultimate  objective  is  of  course  to  intensify  and  direct  a 
speaker's  voice  so  it  may  be  heard  distinctly  by  the  entire 
audience.  The  equipment  necessary  for  attaining  this 
result  may  conveniently  be  divided  into  three  parts. 

1.  An  instrument  which  will  pick  up  a  small 
amount  of  energy  from  the  speaker's  voice  and 
convert  it  into  electrical  energy  with  characteristics, 
corresponding  to  those  of  the  voice.  This  instrument 
is  known  as  the  microphone  or  transmitter. 

2.  An  amplifier  capable  of  enormously  increas- 
ing the  small  amount  of  energy  picked  up  by  the 
microphone. 

3.  Loud  speaking  receivers  and  projectors  for 
converting  the  amplified  electrical  energy  into  sound 


and  directing  it  in  such  a  way  that  the  entire  audience 
can  hear  what  the  speaker  has  to  say. 

The  Microphone 

Before  dealing  with  the  microphone  itself  let  us 
consider  for  a  moment  the  nature  of  the  driving  force 
actuating  the  microphone.  This  driving  force  is  the 
speaker's  voice.  The  microphone  must  be  capable  of 
converting  this  sound  energy  into  electrical  energy  having 
corresponding  characteristics.  This  is  the  most  important 
function  of  the  entire  system.  The  amplified  sound 
emitted  by  the  horns  must  be  an  exact  reproduction  of 
all  the  characteristics  in  the  speaker's  voice,  otherwise 
it  will  be  unnatural  and  unpleasant  to  listen  to  and  even 
unintelligible.  The  human  voice  is  produced  by  the 
vibration  of  the  vocal  chords  and  is  modulated  by  chang- 
ing the  shape  and  size  of  the  mouth  and  throat  cavities 
and  also  by  the  position  of  the  tongue,  teeth  and  lips. 
The  sound  thus  emitted  is  made  up  of  vibrations  covering 
a  rather  large  range  of  frequencies.  The  frequency  of 
the  vibrations  depends  on  the  particular  vowel,  consonent 
or  syllable  spoken. 

Figure  No.  1  shows  the  spectrum  of  the  voice  for 
five  different  vowel  sounds  and  it  will  be  noted  each  one 
has  vibrations  in  several  parts  of  the  frequency  range. 
In  two  cases  it  will  be  noted  that  the  amplitude  of  one 
of  the  higher  harmonics  is  greater  than  that  of  the  funda- 
mental itself.  In  the  case  of  a  and  e  there  is  a  region 
up  to  almost  3,000  cycles  where  there  are  vibrations  of 
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1 

quite  noticeable  amplitude.  There  are  also  other  com- 
ponents whose  frequencies  lie  above  those  shown  on  this 
diagram  but  the  amplitudes  are  too  small  to  show  on 
the  same  scale  with  the  others. 

Figure  No.  2  shows  a 
continuous  spectrum  of 
undistorted  speech.  It 
will  be  noticed  from 
this  figure  that  the  max- 
imum energy  of  the 
voice  lies  in  the  neigh- 
bourhood of  200  vibra- 
tions per  second.  From 
this  maximum  the  ener- 
gy tapers  off  quite  ra- 
pidly until  a  frequency 
of  about  2,000  vibrations 
per  second  is  reached. 
™FR™;£-™™™  From  that  point  on 
Figure  No.  2.  there   is   only  a    very 

gradual  decrease  in  the  amount  of  energy  present,  even 
up  as  high  as  5,000  vibrations  per  second. 

Figures  Nos.  1  and  2  however,  tell  the  story  only 
as  far  as  the  amplitude  of  the  voice  is  concerned.  They 
do  not  tell  us  which  of  these  various  frequency  components 
are  of  the  greatest  importance  in  obtaining  intelligent 
speech.  It  would  appear  that  if  all  components  up  to 
about  2,000  cycles  were  transmitted  a  very  good  quality 
of  articulation  should  be  obtained.  This  is,  however, 
not  the  case. 

Figure  No. 
3  shows  the 
results  of  some 
very  com- 
prehensive 
tests  made  for 
the  purpose  of 
determining 
what  part  of  the 
voice  spectrum 
is  of  greatest 
Figure  No.  3.  importance 

from  an  articulation  standpoint.  These  data  was  obtained 
by  the  use  of  a  high  quality  telephone  circuit.  This  telephone 
circuit  is  very  nearly  perfect  from  a  transmission  stand- 
point and  the  voice  is  just  as  intelligible  as  if  two  persons 
were  talking  to  each  other  at  a  distance  of  seven  or  eight 
feet.  A  large  number  of  syllables  of  different  vowel  and 
consonant  combinations  were  transmitted  over  this  circuit. 
That  is  to  say  a  person  at  one  end  of  the  circuit  pronounced 
the  syllables  and  several  observers  at  the  other  end  record- 
ed what  they  heard.  The  percentage  of  correctly  recorded 
syllables  was  taken  as  the  articulation  value  of  the  circuit. 
In  order  to  determine  the  relative  importance  of  the 
different  regions  of  the  voice  range  from  an  articulation 
and  intelligibility  standpoint  two  types  of  electric  wave 
filters  were  used,  namely  high  pass  and  low  pass  filters. 
A  high  pass  filter  permits  currents  of  frequencies  above  a 
given  critical  value  to  be  transmitted  and  suppresses  all 
frequencies  below  this  critical  value.  A  low  pass  filter 
is  the  converse  of  a  high  pass  filter,  thai  is.  it  will 
permit  currents  of  frequencies  below  a  given  critical 
value  to  pass  but  will  not  pass  currents  whose  frequencies 
are  above  this  critical   value  or  cut-off  point. 

Articulation    //    in    figure    No.    3.    gives    Hit'    percent 

articulation  obtained  when  the  high  pass  filter  was  used 
and  its  cut  oil  point  varied  along  the  frequency  range 
given  by  the  abscissa.  Articulation  /.  gives  the  percentage 
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articulation  when  the  low  pass  filter  was  used  and  its 
cut-off  points  varied  along  the  same  frequency  range. 
The  dots  show  the  actual  value  of  cut-off  points  used. 
The  curves  marked  energy  H  and  energy  L  are  the 
corresponding  percentages  of  the  voice  energy  which 
would  pass  through  these  filters. 

The  data  represented  by  figure  No.  3  shows  very 
definitely  that  the  frequency  components  of  the  voice 
which  lie  in  the  range  of  maximum  energy  are  of  very 
little  importance  from  an  articulation  or  intelligibility 
standpoint.  It  is  of  interest  to  note  that  the  same  per- 
cent of  articulation  is  obtained  when  only  the  component 
frequencies  lying  above  1,500  cycles  are  transmitted  as 
when  only  those  lying  below  this  point  \\\c  transmitted. 
In  either  case  the  articulation  is  aboul  65  per  cent.  It  is 
of  further  interest  to  note  th.it  only  about  10  per  cent 
of  the  total  voice  energy  is  used  when  the  componenl 
frequencies  above  1,500  cycles  are  transmitted,  but  that 
aboul  i1"  per  cent  ol  the  total  voice  energy  is  used  when 

the   portion   below    the   1,500  cycle  poinl    LS   transmitted. 

The  lower  range,  however,  is  important  in  thai  these 
frequency  components  make  the  voice  sound   full  and 
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natural.  If  they  are  eliminated  the  voice  will  sound 
nasal  and  very  unpleasant.  The  result  of  similar  tests 
made  on  individual  vowel  and  consonant  sounds  are 
shown  in  figure  No.  4. 

With  the  above  data  available  we  have  a  basis  on 
which  to  design  a  microphone  as  well  as  the  other  com- 
ponent parts  of  a  public  address  system. 

Figure  No.  5 
shows  a  cross- 
sectional  views 
of  a  microphone 
which  has  been 
developed  for  this 
purpose.  It  consists 
essentially  of  a  very 
thin  metallic 
diaphragm  and  a 
carbon  button  on 
either  side.  The 
FlgureNo.5.  diaphragm        is 

securely  clamped  by  the  two  large  outer  rings  and  is 
stretched  to  a  very  high  tension  by  means  of  two  stretching 
rings  held  in  place  by  the  outer  clamping  rings.  A  thin 
diaphragm  stretched  to  a  high  tension  is  used  to  obtain 
a  transmitter  which  will  have  as  nearly  as  possible  the 
same  efficiency  for  all  frequencies  throughout  the  entire 
voice  range.  The  two  carbon  buttons  are  connected  to 
the  amplifier  in  the  so  called  "push  pull"  method,  thereby 
considerably  reducing  the  possibility  of  distorting  the 
voice  waves.  As  a  further  precaution  against  resonant 
effects  a  damping  plate  is  provided  at  the  back  of  the 
diaphragm.  This  damping  plate,  as  will  be  noticed  in 
the  diagram,  is  placed  very  close  to  the  diaphragm  and 
has  a  number  of  small  holes  to  permit  a  reasonable  amount 
of  movement  of  the  air  at  the  back  of  the  diaphragm. 
This  provides  a  small  cushion  of  air  against  which  the 
diaphragm  vibrates  and  tends  thereby  to  make  it  respond 
uniformly  to  all  frequencies  of  vibration  set  up  by  the 
voice. 

Amplifiers 

The  transmitter  or  microphone  described  above  has 
been  designed  for  uniform  efficiency  over  the  entire  voice 
range.  As  a  result  there  has  been  considerable  sacrifice 
of  transmission  efficiency.  That  is  to  say  although  it 
responds  uniformly  to  all  frequencies  of  vibration  within 
the  voice  range,  it  is  a  rather  inefficient  generator  of 
electrical  energy.  When  talking  into  this  transmitter  in 
the  same  manner  as  into  an  ordinary  telephone  transmitter 
it  develops  only  about  one  five-hundredth  as  much  energy 
in  the  associated  circuit.  When  speaking  at  a  distance 
of  six  or  seven  feet  it  generates  only  about  one  millionth 
as  much  energy  as  when  talking  directly  into  a  telephone 
transmitter.  This  tremendous  loss  in  efficiency  must  be 
compensated  for  in  some  way  if  sufficient  power  is  to  be 
delivered  to  the  loud  speaking  receivers  so  that  a  speaker 
may  be  heard  by  a  large  number  of  people.  Here  again 
the  vacuum  tube  comes  to  the  rescue  and  by  means  of 
several  stages  of  amplification  the  weak  voice  currents 
generated  by  the  microphone  can  be  intensified  to  any 
suitable  value. 

Figure  No.  6 
shows  a  schem- 
atic circuit  dia- 
gram of  an  am- 
plifier used  in 
connection  with 
a  high  quality 
microphone  in  a 
public  address 


system.  This  amplifier  has  three  stages  of 
amplification.  Between  the  input  transformer  and  the 
first  vacuum  tube  and  between  the  first  and  second 
vacuum  tubes,  facilities  are  provided  for  controlling  the 
amount  of  amplification.  The  maximum  energy  ampli- 
fication of  this  amplifier  is  about  one  hundred  million. 
The  minimum  energy  amplification  is  about  one  hundred. 
There  are  twenty-four  intermediate  steps  of  amplification 
available.  This  amplifier  must  be  capable  not  only  of 
giving  a  large  energy  amplification  to  currents  of  some 
particular  frequency  but  must  be  capable  of  giving  this 
same  amount  of  amplification  to  currents  of  all  frequencies 
within  the  voice  range.  Otherwise  the  quality  of  trans- 
mission, that  is,  articulation  and  intelligibility,  which  is 
required  for  a  system  of  this  kind  will  not  be  realized. 
Precautions  must  also  be  taken  to  avoid  singing  or 
whistling  in  an  amplifier  of  this  kind,  since  the  energy 
in  the  output  circuit  is  so  tremendously  increased  over 
that  in  the  input  circuit. 

Figure  No.  7 
shows  a  schem- 
atic circuit  dia- 
gram of  a  power 
amplifier  used  in 
addition  to  the 
one  shown  in 
figure  No.  5. 
This  amplifier  is 
intended  to  de- 
liver sufficient 
power  to  the 
loud  speaking  receivers  so  that  the! voice  may  easily  be 
heard  even  in  the  very  largest  auditorium.  This  amplifier 
increases  the  energy  delivered  by  the  preliminary  amplifier 
about  twenty-five  times. 

Figure  No.  8 
shows  the  cir- 
cuit diagram  of 
a  power  ampli- 
fier which  is  used 
when  the  max- 
imum amount 
of  volume  is  re- 
quired.  This 
amplifier  is  used 
only  when  a 
gathering.     It 
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speaker   is  addressing  a   large  out-door 

is  capable  of  increasing  the  energy  from  the  preliminary 

amplifier  approximately  300  times. 

Loud  Speaking  Receivers  and  Horns 

Having  discussed  the  microphones  and  amplifiers 
used  in  a  public  address  system,  we  will  consider  for  a 
moment  the  projectors  or  loud  speaking  receivers  and 
horns.  The  microphone  converts  the  sound  waves  into 
electrical  energy  with  corresponding  characteristic.  The 
amplifiers  increase  this  energy  tremendously.  The  loud 
speaking  receivers  comer t  the  amplified  electrical  energy 
into  sound  waves  so  that  the  human  ear  will  receive  them 
in  the  same  form  as  they  Leave  the  speaker.  Here  again 
we  must  have  a  device  which  is  capable  of  converting  a 
comparatively  large  amount  of  electrical  energy  into 
sound  and  which  at  the  same  time  introduces  a  minimum 
amount  of  distortion. 

Figure  No.  9  shows  a  schematic  diagram  of  a  loud 
speaking  receiver.  The  essential  parts  of  this  receiver 
are  the  magnets,  armature,  and  diaphragm.  The  arma- 
ture is  pivoted  in  a  central  position  between  the  permanent 
magnets.  The  held  strength  surrounding  the  free  ends 
of    the    armature     is     controlled    by    a    coil    through 
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which  the  output  current  from  the 
amplifier  flows.  The  fluctuations  in 
this  current,  as  produced  by  the 
speaker's  voice,  cause  a  corres- 
ponding vibration  of  the  armature. 
By  means  of  the  connecting  link 
shown  between  the  armature  and  the 
diaphragm  the  latter  is  caused  to 
vibrate  in  accordance  with  the  speak- 
ers' voice  and  to  produce  sound  waves 
of  the  same  characteristics  but  of 
much  greater  amplitude.  The  magnet 
and  armature  of  this  receiver  operate 
in  a  "push  pull"  manner,  thereby 
permitting  maximum  amplitude  of 
vibration  with  a  minimum  distortion 
in  the  wave  shape.  As  a  further 
Figure  No.  9.  means  for  preserving  the  quality  of 
speech  the  diaphragm  is  made  from  a  specially  prepared 
fibre  and  has  a  number  of  concentric  corrugations  so  that 
it  will  be  subjected  to  a  minimum  amount  of  stress 
when    vibrating. 

The  type  of  horn  used  in  connection  with  this 
receiver  depends  somewhat  on  the  size  of  audience  to  be 
addressed.  For  an  auditorium  the  best  results  have 
been  obtained  with  horns  about  38  inches  long  and  a 
diameter  at  the  large  end  of  about  22  inches.  These 
horns  are  made  from  wood  fibre  and  shaped  to  give 
maximum  efficiency  consistent  with  the  best  quality  of 
sound.  When  large  out-of-door  audiences  are  to  be 
addressed  a  somewhat  larger  horn  has  been  used.  These 
measure  as  much  as  ten  feet  in  length  and  V/2  feet  by 
V/i  feet  at  the  large  end,  the  cross-section  being  of  a 
rectangular  shape.  When  the  speaker  is  in  the  center, 
with  the  audience  on  all  sides,  it  is  necessary  to  have  at 
least  six  of  the  smaller  horns,  or  twelve  of  the  larger  ones. 
In  some  cases  it  may  be  necessary  to  use  the  smaller 
horns  for  projecting  the  sound  to  that  portion  of  the 
audience  just  outside  of  the  speaker's  direct  range  and 
the  larger  horns  for  the  more  distant  audience.  Some 
of  the  most  recent  tests  have  indicated  that  the  smaller 
horns  may  be  of  sufficient  size  for  even  a  very  large 
out-of-door  audience. 

Complete  Public  Address  System 

The  essential  parts  of  a  public  address  system  have 
been  discussed  above,  but  in  addition  to  these  are  a 
number  of  auxiliary  pieces  of  apparatus  required  for 
making  a  complete  working  system.  There  must  be 
provided  suitable  power  equipment,  the  necessary  testing 
and  switching  circuits  and  monitoring  facilities  so  that 
those  in  charge  of  the  system  have  full  control  over  the 
operation  of  all  the  different  units  entering  into  die 
whole  layout.     A  system  of  this  kind  has  a  very  import- 


ant mission  to  fill  when  a  speaker  is  addressing  a  large 
audience  and  consequently  every  precaution  must  be 
taken  to  insure  the  perfect  working  order  of  all  parts 
of  the  system.  A  great  deal  of  care  and  judgment  must 
be  exercised  when  the  equipment  is  installed  and  it 
must  be  carefully  tested  before  the  actual  performance. 
The  projectors  must  be  directed  so  as  to  distribute  the 
speaker's  voice  uniformly  over  the  entire  audience.  The 
volume  of  sound  must  be  adjusted  for  each  projector  so 
as  not  to  be  too  loud  and  at  the  same  time  to  be  loud 
enough  so  that  the  speaker  may  be  easily  understood. 
This  requires  a  great  deal  of  experience  as  the  range  of 
intensities  to  which  the  ear  responds  most  easily  is  not 
very  great  compared  with  the  amount  of  amplification 
available  in  a  system  of  this  kind.  In  figure  No.  10  is 
plotted  the  auditory  sensation  areas  for  the  normal  ear, 
and  also  the  maximum  and  minimum  audibility  limits 
over  the  entire  range  of  audible  frequencies  are  shown. 
The  shaded  portion  in  the  center  indicates  the  region 
most  used  in  ordinary  conversation.  From  these  data 
it  is  evident  that  the  volume  of  speech  delivered  by  the 
horns  must  be  quite  accurately  adjusted.  There  must 
also  be  made  allowance  for  the  difference  in  sound 
absorption  with  and  without  an  audience.  A  consider- 
ably greater  volume  is  required  when  an  auditorium  is 
filled  with  people  than  when  no  audience  is  present. 

Figure  No.  11  shows 
some  data  obtained  in 
respect  to  the  amount 
of  volume  required  for 
rooms  of  different  size. 
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Figure  No.  10. 


The  ordinates  show  the 
transmission    level     or 
power  which   must  be 
>#  delivered   to    the   loud 
Figure  No.  11.  speaking  receivers.  Zero 

level  corresponds  to  about  one  hundredth  of  a  watt  and 
every  ten  miles  above  zero  level  multiplies  this  value  about 
ten  times.  That  is,  ten  miles  above  zero  mean  one  tenth 
of  a  watt,  twenty  miles  mean  one  watt,  thirty  miles  mean 
10  watts  and  so  on.  The  volume  of  the  room  is  plotted 
as  the  abscissa.  Consideration  must  also  be  given  to  the 
acoustic  properties  of  a  hall  or  auditorium.  Very  often 
there  are  echoes  and  reverberations  which  have  to  be 
corrected  before  a  public  address  system  can  be  used 
successfully. 

Figure  No.  12  shows  the 
amplifiers,  control  and  meter 
panels  for  a  public  address 
system  suitable  for  large  out- 
of-door  audiences.  The  large 
power  amplifier  is  shown  at 
the  upper  right  hand  corner. 
Directly  below  this  amplifier 
is  the  power  panel  which 
controls  the  plate  and  filament 
current  for  the  power  amplifier. 
At  the  right  hand  bottom  is 
shown  a  vacuum  tube  rectifier. 
By  means  of  this  rectifier  it  is 
possible  to  use  commercial 
alternating  current  for  supply- 
ing the  power  for  this  system. 
The  preliminary  amplifier 
shown  at  the  middle  left  is 
the  only  unit  that  requires  a 
Figure  No.  12.  storage  battery. 

Figure    No.    13   shows   schematic   layouts   of  the 
equipment    required    for    a    complete    installation    pro- 
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vided  with   facilities  so  thai   a   speaker  can   simultan 
eously   address  a   local    audience   and   one   at    a   distant 


Figure  No.  13.  Figure  No.  14. 

point.  Figure  No.  14  shows  the  arrangement  where  a 
speaker  at  one  point  can  address  an  audience  at  a  distant 
point. 

Practical  Application 

Public  address  systems  of  the  type  described  above 
have  been  put  to  a  number  of  practical  uses.  One  of 
the  first  installations  was  made  at  Chicago,  in  1920,  at 
a  political  convention  when  the  presidential  nomination 
was  made.  A  similar  installation  was  made  at  San 
Francisco  during  the  same  year. 

One  of  the  outstanding  applications  of  a  public 
address  system  for  an  out-of-doors  gathering  was  its  use 
in  connection  with  the  late  President  Harding's  inaugur- 
ation on  March  4th,  1921,  when  an  audience  of  125,000 
persons  partook  in  the  inauguration  ceremonies.  Figure 
No.  15  shows  a  map  of  the  grounds  directly  in  front  of 
the  Capitol  building  at  Washington.  The  irregular  line 
incloses  the  area  over  which  the  audience  was  spread  and 
within  which  the  president's  address  could  be  distinctly 
heard.  The  small  inclosed  area  directly  in  front  of  the 
Capitol  steps  shows  the  limit  beyond  which  the  direct 
voice  could  not  be  heard  satisfactorily.  This  diagram 
gives  a  very  good  idea  of  how  a  speaker's  voice  can  be 
made  to  reach  a  much  greater  number  of  people  than 
without  any  artificial  means. 

Figure  No.  16  shows  a  schematic  of  the  Armistice 
Day  ceremonies  at  the  Arlington  Amphitheatre  on 
November  11th,  1921,  when  the  late  President  Harding 
delivered  his  oration  over  the  body  of  the  unknown 
American  soldier.  On  that  occasion  his  words  were 
made  audible  to  an  audience  of  about  100,000  gathered 
in  and  about  the  cemetery.  At  the  same  time,  the  ora- 
tion, music  and  other  speeches  were  transmitted  to  New 
York  and  San  Francisco  over  the  long  distance  telephone 
lines,  and,  by  means  of  auxiliary  public  address  systems,  an 
audience  of  about  35,000  people  in  and  around  the 
Madison  Square  Gardens  at  New  York,  and  about  20,000 
people  in  and  about  the  Civic  Auditorium  in  San  Francisco, 
heard  the  ceremonies.  On  that  occasion  the  audiences 
at  the  three  places  joined  in  singing  the  National  anthem 
during  the  ceremony.  The  figure  shows  a  schematic  of 
the  equipment  involved  at  each  point  as  well  as  the 
intermediate  telephone  lines  and  transcontinental  repeater 
stations. 

These  illustrations  give  a  representative  idea  of  the 
use  to  which  a  public  address  system  can  be  put.  It  is 
entirely  practical  to  operate  any  number  of  these  systems 
simultaneously  at  different  places  in  the  country  and  by 
means  of  the  long  distance  telephone  lines  a  single  speaker 
can  at  any  one  time  address  an  unlimited  number  of 
people.  With  the  reliable  and  efficient  operation  of  the 
telephone  lines,  such  as  we  have  to-day,  there  is  every 
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Figure  No.  15. 

reason  to  believe  that  this  method  of  making  public 
addresses  will  be  used  a  great  deal.  It  often  happens 
that  persons  who  hold  important  public  positions  are 
prevented  from  reaching  those  for  whom  they  have  real 
messages,  due  to  the  time  required  for  travelling.  How- 
ever, with  the  advent  of  the  facilities  described  above, 
it  is  possible  for  a  governor  or  other  official  to  sit  at  his 
desk  and  address  audiences  in  any  part  of  the  country 
and  thus  save  days  and  even  weeks  of  travelling. 

The  development  of  the  radio  telephone  and  the 
attendant  public  interest  in  broadcasting  has  created  a 
demand  for  equipment  which  will  transmit  vocal  and 
instrumental  music  with  the  highest  degree  of  faithfulness. 
The  rapid  advancements  in  radio  broadcasting  is  in  a 
large  measure  due  to  the  development  of  high  quality 
microphones  and  associated  amplifiers.  The  pleasing 
qualities  of  vocal  or  instrumental  music  cannot  be  pre- 
served in  transmission  unless  the  apparatus  is  of  the 
same  efficiency  for  all  the  vibrations  set  up  by  the  voice 
or  instrument.  The  ordinary  telephone  transmitter  is 
entirely  unsuited  for  this  work  since  it  is  much  more 
efficient  for  frequencies  in  the  neighbourhood  of  800  or  900 
cycles  than  frequencies  either  above  or  below  this  range. 

In  addition  to  the  need  for  high  quality  transmitting 
equipment  in  the  broadcasting  studio,  there  is  a  rapidly 
growing  demand  for  loud  speaking  equipment  for  use  in 
connection  with  the  ordinary  radio  receiving  set.  It  is 
just  as  important  that  the  quality  of  the  voice  or  music 
be  preserved  at  the  receiving  end  as  at  the  transmitting 
end.  Musical  selections  which  are  artistically  rendered 
and  faithfully  transmitted,  very  often  have  their  quality 
destroyed  in  the  receiving  set  or  loud  speaking  equipment. 
The  loud  speaking  receivers  used  in  connection  with 
public  address  systems  are  also  suitable  for  use  with 
radio  receiving  sets  and  will  give  very  faithful  reproduc- 
tion of  sound  provided  there  is  no  distortion  in  either 
the  transmitting  or  receiving  circuits. 
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Locomotive  Freight  Tonnage  Ratings 

A  general  outline  of  the  methods  followed  by  railroad  officials  in  utilizing  existing  data  to 

establish  their  tonnage  tables. 

W.  U.  Appleton, 
General  Superintendent,  Atlantic  Region,  Canadian  National  Railways. 

Paper  read  before  the  Maritime  General  Professional  Meeting,  The  Engineering  Institute  of  Canada,  September  27th,  1923. 


The  importance  of  establishing  correct  tonnage 
ratings  on  every  subdivision  of  a  railway  cannot  be 
over  estimated.  It  is  plainly  apparent  to  everyone  that 
it  is  uneconomical  to  set  a  tonnage  rating  too  low,  but 
it  may  not  have  occurred  to  some  that  two  or  three 
cars  over  the  correct  rating  for  a  subdivision  may  prove 
almost  as  expensive  to  haul  as  another  train.  For 
example  an  overloaded  engine  may  stall  and  be  compelled 
to  double  over  a  couple  of  grades  and  eventually  cut  and 
run  for  coal  before  its  train  can  be  brought  into  the 
terminal.  The  cost  of  running  this  train  will  be  much 
higher  and  out  of  all  proportion  to  the  extra  load  hauled, 
and  if  the  extra  expense  due  to  delaying  other  trains  which 
may  be  running  on  the  same  division  is  considered,  it  is 
hard  to  tell  where  the  expense  due  to  delay  and  disorgan- 
ization of  traffic  will  cease. 

There  is  just  one  correct  tonnage  rating  for  each 
section  of  the  road;  if  the  rating  is  set  either  above  or 
below  the  correct  figure,  the  result  is  a  loss  of  efficiency 
and  it  is  therefore  the  aim  of  railway  officials  to  establish 
ratings  which  are  correct. 

The  organization  of  some  of  the  larger  railway  systems 
includes  a  bureau  of  statistics,  from  which  certain  inform- 
ation is  issued  periodically  concerning  all  the  different 
districts  on  the  system.  One  of  the  chief  objects  of 
issuing  these  statements  is  to  stimulate  competition 
between  districts,  get  every  man  on  his  toes  and  thus 
improve  the  efficiency  of  the  system  as  a  whole.  One 
of  the  factors  of  which  the  statistician  has  to  keep  close 
record  is  the  ratio  of  the  actual  tonnage  hauled  to  the 
potential  tonnage  and  it  will  readily  be  realized  that  the 
value  of  this  ratio  will  be  entirely  lost  if  the  tonnage 
rating,  —  i.e.,  the  potential  tonnage, — is  incorrect  on 
some  of  the  districts. 

This  is  more  or  less  of  a  side  issue  and  it  is  mentioned 
here  chiefly  to  show  how  far-reaching  may  be  the  effect 
of  a  faulty  tonnage  rating. 

Contrary  to  popular  opinion  the  establishment  of 
locomotive  tonnage  ratings  is  far  from  being  an  exact 
mathematical  science  but  neither  is  it  one  of  those  jobs 
where  we  "figure  a  little  and  then  guess  a  whole  lot". 
There  are  so  many  extraneous  factors  which  exert  a 
certain  amount  of  influence  on  the  correct  potential  or 
possible  tonnage,  such  as  length  of  subdivision,  speed  at 
which  trains  must  be  operated,  density  of  traffic,  location 
of  passing  tracks,  water  tanks,  coaling  plants,  etc.,  that 
the  purely  mathematical  end  of  the  work  must  be  dis- 
counted to  a  certain  extent.  Some  of  these  conditions 
may  also  vary  from  time  to  time  and  permit  a  variation 
in  the  tonnage  rating,  but  notwithstanding  all  this, 
particular  stress  should  be  laid  on  the  fact  thai  with  any 
particular  set  of  conditions  there  is  just  one  correct  tonrn 
rating  for  a  specified  class  of  locomotive  over  a  specified 
subdivision  and  further  it  is  possible  to  determine  accurately 
the  correct  rating. 


Factors  which  Govern  the  Correct  Tonnage  Rating 

Primarily  there  are  just  two  main  factors  which 
govern  the  correct  tonnage  rating  for  any  subdivision. 
First,  the  drawbar  pull  exerted  by  the  locomotive,  and 
second,  the  resistance  of  the  train,  — ■  two  equal  and 
opposite  forces  acting  upon  the  drawbar  of  the  engine. 

Each  of  these  main  factors  may  be  influenced  by  a 
host  of  minor  factors  and  a  careful  analysis  of  all  condi- 
tions is  necessary  before  a  tonnage  rating  is  definitely 
established. 

Tractive  Effort 

The  tractive  effort  used  in  computing  a  tonnage 
rating  is  not  necessarily  the  maximum  starting  tractive 
effort  of  the  locomotive,  but  the  tractive  effort  which 
can  be  sustained  over  the  ruling  grades  at  the  speed 
which  is  called  for  by  operating  conditions.  On  a  sub- 
division with  short  steep  grades  where  a  considerable 
part  of  the  grade  can  be  covered  on  momentum  it  is 
good  practice  in  most  cases  to  figure  on  topping  the 
grade  at  a  moderate  speed  with  the  engine  developing 
its  full  tractive  effort,  but  on  a  subdivision  with  constant 
grades  many  miles  long  such  as  are  encountered  on  the 
former  National  Transcontinental  Railway,  it  is  necessary 
to  figure  on  the  tractive  effort  which  can  be  sustained 
indefinitely  at  whatever  speed  is  required  by  the  operating 
conditions  of  that  particular  subdivision. 

This  sustained  tractive  effort  is  naturally  lower  the 
higher  the  speed  required  and  it  may  be  even  further 
limited  on  grades  which  are  twenty  or  thirty  miles  long 
by  the  steaming  capacity  of  the  boiler  or  by  the  coal 
shovelling  capacity  of  a  fireman.  There  is  a  limit  to 
human  endurance  and  it  is  quite  necessary  to  take 
cognizance  of  this,  although  the  human  endurance  factor 
is  being  eliminated  as  rapidly  as  possible  by  the  applica- 
tion of  mechanical  stokers  to  our  heaviest  classes  of 
power.  Poor  location  of  coaling  stations  and  water  tanks 
may  also  in  some  few  instances  lower  the  tractive  effort 
which  can  be  obtained  from  the  locomotive,  for  it  is 
futile  to  draw  so  heavily  on  the  power  plant  that  the  coal 
or  water  supply  is  exhausted  before  there  is  an  opportunity 
of  replenishing  it. 

The  chart  shown  in  figure  No.  1  shows  the  highest 
tractive  effort  which  can  be  obtained  from  various  classes 
of  Canadian  National  locomotives  at  different  speeds. 
The  locomotives  mentioned  on  this  chart  are  designated 
by  type,  diameter  of  cylinder,  stroke  of  piston,  diameter 
of  driving  wheel  and  boiler  pressure;  thus,  the  top  curve 
will  be  for  a  Santa  Fe  type  locomotive  with  a  26-inch 
diameter  cylinder,  32-inch  piston  stroke.  57-inch  diameter 
driving  wheel  and  2(X)  pounds  per  square  inch  boiler 
pressure.  The  tractive  effort  indicated  bj  these  curves 
is  theoretical  and  can  only  be  approximated  at  the  higher 
speeds  under  the  very  besl  of  conditions.  The  starting 
tractive  effort  can  always  be  relied  on  provided  the 
locomotive  is  in  good  shape  but  in  order  to  meet   the 
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average  conditions  encountered  on  the  Atlantic  Region 
it  is  necessary  to  figure  on  developing  only  about  85  pei 
cent  of  the  theoretical  tractive  effort  at  the  higher  speeds. 

Definition  of  Tractive  Effort  and  Drawbar  Pull 

It  would  be  well  at  this  point  to  distinguish  clearly 
between  the  terms  "tractive  effort"  and  "drawbar  pull". 
Tractive  effort  is  the  horizontal  force  exerted  on  the  rails 
by  the  tires  of  the  driving  wheels,  whereas  the  drawbar 
pull  is  the  force  exerted  at  the  drawbar  at  the  rear  of 
the  tender.  As  it  must  take  a  certain  amount  of  effort 
to  move  the  engine  and  tender,  it  is  quite  clear  therefore 
that  the  drawbar  pull  can  never  equal  the  tractive  effort, 
unless  the  engine  is  running  down  grade. 

An  increase  in  drawbar  pull  is  particular  noticeable 
sometimes  when  a  locomotive  has  just  passed  the  crown 
of  a  heavy  grade  and  is  travelling  down  hill  with  the 
greater  part  of  the  train  still  coming  up  the  grade;  under 
such  circumstances  it  is  possible  for  the  drawbar  pull  to 
equal  or  even  exceed  the  tractive  effort  exerted  by  the 


reduce  the  tractive  effort  in  this  particular  instance  to 
35,700  pounds.  Then  by  referring  to  figure  No.  2,  it 
can  be  seen  that  the  approximate  resistance  of  the  same 
engine  and  tender  on  a  0.6  per  cent  grade  will  be  4,700 
pounds  and  this  leaves  a  drawbar  pull  of  31,000  pounds 
available  for  hauling  tonnage.  This  has  been  proved  by 
repeated  tests  to  be  the  maximum  drawbar  pull  which 
can  be  sustained  indefinitely  by  this  class  of  locomotive 
on  this  grade  under  the  conditions  which  are  to  be  met 
in  this  particular  locality. 

If  this  class  of  engine  were  being  rated  for  a  sub- 
division with  short  heavy  grades  such  as  are  found  at 
many  points  along  the  former  Intercolonial  Railway  it 
would  be  possible  to  figure  on  the  maximum  tractive 
effort,  which  can  be  developed  up  to  a  speed  of  over 
8  miles  per  hour  (see  figure  No.  1).  Supposing  the 
grade  were  1.3  per  cent,  the  tractive  effort  available  at 
low  speed  is  49,700  pounds,  the  approximate  resistance 
of  the  engine  and  tender  on  this  grade  is  7,000  pounds, 


SPEED  I/V  MILES  PER  HOUP. 

rc.-rr.    f  f  -M   ?  f  T  f  f  "?  {(  f  tf  *f  '?  ft*?1?  tf  2{  *?  2?  2f  *?£?*?£?£?•>?  -y^^-fr  jHgjgjMMj^  f4  V*t  P  *f  <(*?<?  ^P^  rj?  m**?  *?  %  tf  %—?°o°o 


„ 


1234S67B    9   10  11   12  13  14  IS  16  17  13  19  20  21  22  23  21  25  26  27  20  29  30  31  32  33  31  35  36  37  30  39  40  41  42  43  44  45  16  47 4&  19  50  57  52  53  54  55  56  57  58  59  6L> 

SPEED  IK  MILES  PEP  HOUP. 

Figure  No.  1. — Curves  of  Tractive  Efforts  of  Locomotives  at  different  Speeds. 


locomotive.  This  point  has,  however,  only  been  men- 
tioned as  a  matter  of  interest  and  has  no  particular 
importance. 

The  chart  shown  in  figure  No.  2  shows  the  approx- 
imate resistance  of  the  engine  and  tender  on  different 
grades  for  the  same  classes  of  locomotives  as  are  shown 
in  figure  No.  1. 

Computation  of  Drawbar  Pull 

Supposing,  by  way  of  example,  we  wish  to  ascertain 
the  drawbar  pull  which  can  be  sustained  at  a  speed  of 
15  miles  per  hour  by  the  Consolidation  24"  X  32"  X  63" 
X  200  pounds  on  a  0.6  per  cent  compensated  grade:  — 
Referring  first  to  figure  No.  1,  the  tractive  effort  for  this 
particular  locomotive  at  15  m.p.h.,  is  shown  as  42,000 
pounds.  This  can  only  be  obtained,  however,  under  ideal 
conditions  and  it  is  necessary  to  make  the  proper  reduction 
to  suit  all  the  conditions  encountered  on  the  district 
concerned.  It  was  mentioned  above  that  on  the  Atlantic 
Region  only  85  per  cent  of  the  theoretical  tractive  effort 
could  be  relied  on  at  the  higher  speeds  and  this  will 


(see  figure  No.  2),  and  this  will  leave  a  drawbar  pull  of 
42,700  pounds  for  hauling  tonnage. 

Influence  of  Quality  of  Fuel  on  Tractive  Effort 

The  reasons  for  the  greater  drop  in  tractive  effort 
with  increased  speed  than  that  indicated  by  the  curves 
shown  in  figure  No.  1,  are  various,  but  the  most  important 
reason  is  directly  traceable  to  the  grade  of  fuel  which  is 
used  in  the  maritime  provinces.  To  thoroughly  analyze 
this  point  would  take  considerable  time  and  the  following 
short  explanation  will  have  to  suffice. 

The  fuel  in  a  locomotive  firebox  is  burned  by  means 
of  an  induced  draught  and  this  draught  is  created  by  tin- 
jet  of  exhaust  steam  from  the  cylinders  impinging  upon 
the  sides  of  the  smokestack.  Some  grades  of  fuel  require 
a  fiercer  draught  than  others.  A  low  grade  of  fuel  which 
tends  to  clinker  badly  needs  a  very  heavy  draught  to 
assist  combustion  and  bring  out  its  best  steaming  qualities. 
Some  of  the  coal  used  on  this  region  is  fairly  good  and  some 
is  anything  but  the  best,  and  a  locomotive  naturally  has 
to  be  draughted  to  burn  the  worst  grade  of  coal  in  the 
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pile.  This  means  that  the  orifice  of  the  exhaust  pipe  tip 
has  to  be  reduced  to  give  a  higher  velocity  jet  and  heavier 
draught  than  would  be  required  with  the  best  coal  and, 
with  any  given  cut-off  of  the  valves,  a  reduction  in  exhaust 
opening  must  result  in  a  reduction  of  speed.  It  is  not 
intended  to  convey  the  impression  that  the  efficiency  of 
the  locomotive  is  reduced  to  anything  like  the  extent  of 
15  per  cent  by  this  means,  the  efficiency  is  slightly  affected 
of  course,  but  it  must  be  borne  in  mind  that  reducing 
the  speed  also  reduces  the  steam  consumption  and  it  is 
almost  entirely  a  question  of  lower  speed  with  a  given 
tractive  effort,  or  conversely,  lower  tractive  effort  with  a 
given  speed.  The  effect  of  reducing  the  exhaust  opening 
is  not  discernable  at  very  low  speeds. 

Resistance  of  the  Train 

The  resistance  of  a  train  is  due  to  grade,  curvature, 
and  friction. 

The  resistance  due  to  curvature  is,  of  course,  a 
frictional  resistance,  but  as  it  is  due  to  a  track  condition 
it  is  computed  with  the  grade  and  not  confused  with  the 
frictional  resistance  of  the  moving  parts  of  the  train. 
The  resistance  due  to  grade  is  the  only  mathematically 
accurate  factor  which  is  used  in  tonnage  computations, 
it  amounts  to  20  pounds  per  ton  (2,000  pounds)  hauled 
per  one  per  cent  grade  and  cannot  be  more  or  less. 

The  resistance  due  to  curvature  is  generally  added 
to  the  grade  resistance  in  cases  where  the  grades  are  not 
compensated  for  curvature,  and  the  usual  practice  is  to 
add  0.04  per  cent  to  the  grade  percentage  for  each  degree 
of  curvature  and  figure  on  the  equivalent  grade.  For 
example  the  resistance  due  to  grade  and  curvature  per 
ton  hauled  on  a  1.0  per  cent  grade  with  a  2°  30'  curve 
would  be  taken  as  20  X  1.1  =  22  pounds. 

On  some  sections  of  our  road  the  ruling  grades  are 
all  compensated  for  curvature,  that  is  to  say,  the  gradient 
is  sufficiently  reduced  wherever  curves  are  encountered  to 
make  the  combined  resistance  for  grade  and  curve  equival- 
ent to  the  ruling  grade  resistance  on  straight  track. 
In  cases  of  this  kind  it  is  not  necessary  to  consider  track 
curvature  when  computing  tonnage. 

The  frictional  resistance  of  a  train  is  produced  by  a 
variety  of  conditions  which  may  be  briefly  summed  up 
as  follows:  —  1.  Journal  friction.  2.  Rolling  friction  of 
the  wheels  on  the  rail.  — ■  This  includes  concussion  on 
rail  joints,  flange  friction,  etc.     3.  Atmospheric  resistance. 

It  is  practically  impossible  to  determine  just  what 
resistance  originates  from  either  of  these  sources  and  no 
useful  purpose  could  be  served  by  analyzing  the  subject 
to  that  extent,  but  by  years  of  careful  test  and  experiment 
the  total  frictional  resistance  for  various  weights  of  cars 
under  favourable  conditions  has  been  determined. 
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Figure  No.  2.— Approximate  resistance  of  Engine  and 
Tender  for  different  Grade  s 


Figure  No.  3. — Resistance  of  Freight  Cars  on  Level  Track 
at  Moderate  Speeds. 

Figure  No.  3  is  a  chart  showing  the  frictional 
resistance  per  ton  of  various  weights  of  cars,  and  figure 
No.  4  shows  the  combined  grade  and  frictional  resistance 
per  ton  for  various  weights  of  car  on  different  grades. 
These  charts  are  plotted  for  freight  cars  at  moderate 
speeds,  i.e.,  20  miles  per  hour  or  less. 

The  frictional  resistance  of  the  locomotive  per  ton  is 
considerably  higher  than  that  of  the  cars  as  machinery 
friction  runs  rather  high,  especially  on  a  locomotive  with 
four  or  five  pairs  of  driving  wheels,  but  this  has  all  been 
taken  care  of  in  the  chart  shown  in  figure  No.  2. 

Computation  of  Tonnage  Ratings 

If  the  characteristics  of  the  road  and  the  operating 
conditions  are  known  for  any  subdivision  it  is  a  simple 
matter  to  determine  the  tonnage  which  should  be  hauled 
by  means  of  the  charts  shown  in  figures  Nos.  1,  2  and  4. 

Suppose  that  we  wish  to  set  a  tonnage  rating  for  the 
24"  x  32';  x.63"  X  200  pounds  Consolidation  locomotive 
on  a  subdivision  with  a  0.6  per  cent  compensated  ruling 
grade  20  miles  long,  and  that  the  operating  conditions 
necessitate  a  speed  of  15  miles  per  hour  being  maintained 
over  this  grade:  —  Referring  first  to  figure  No.  1,  the 
tractive  effort  at  this  speed  is  found  to  be  42,000  pounds, 
taking  85  per  cent  of  this,  —  35,700  pounds,  —  as  the 
maximum  tractive  effort  which  can  be  relied  on  at  this 
speed  under  local  conditions  and  then  subtracting  4,700 
pounds  for  the  resistance  of  the  engine  and  tender  (see 
figure  No.  2),  the  available  drawbar  pull  for  hauling  ton- 
nage will  be  31,000  pounds.  Now  referring  to  figure  No. 
4,  the  resistance  per  gross  ton  for  50- ton  cars  on  a  0.6  per 
cent  grade  is  15.64  pounds;  therefore  the  tonnage  rating 
for  cars  with  an  average  weight  of  50  tons  should  be 
31,000  -r  15.64  =  1,980  tons. 

In  the  case  of  a  subdivision  on  which  the  tonnage  is 
limited  by  a  comparatively  short  heavy  ruling  grade  and 
the  operating  conditions  permit  the  crown  of  the  grade 
to  be  covered  at  low  speed,  the  computation  of  tonnage 
is  even  simpler.  Supposing  that  the  grade  is  1.2  per  cent 
with  a  curve  of  2°  30'  uncompensated,  the  equivalent 
grade  will  then  be  1.3  per  cent.  From  the  chart  shown 
in  figure  No.  1,  the  tractive  effort  available  with  the  same 
class  of  engine  at  low  speed  is  49,700  pounds.  Hie  resistance 
of  the  engine  and  tender  on  a  1.3  per  cent  grade  is  7,000 
pounds  (see  figure  No.  2)  which  leaves  a  drawbar  pull  of 
42,700  pounds  available  for  hauling  tonnage.  From 
figure  No.  4  the  resistance  per  moss  ton  for  50-ton  cars 
is  29.64  pounds,  therefore  the  tonnage  rating  for  i 
with  an  average  weighl  oi  50  tons  should  be  12,700  ■*■ 
29.64  =  1,440  t.»us. 
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Equivalent  Tonnage 

It  will  be  perfectly  clear  even  to  the  most  in- 
experienced  that  a  train  consisting  of  50  cars  averaging 
20  tons  gross  will  require  considerably  more  power  to 
haul  it  than  a  train  of  20  cars  averaging  50  tons  gross, 
owing  to  the  greater  frictional  resistance  of  the  longer 
train,  so  it  is  quite  evident  that  it  would  be  useless  to 
set  tonnage  ratings  in  gross  tons  without  taking  into 
consideration  the  length  of  the  train. 

In  former  years  this  was  taken  care  of  on  the  govern- 
ment railways  by  setting  all  tonnage  ratings  in  equivalent 
tons,  and  in  figuring  the  equivalent  tonnage  of  a  train, 
a  string  of  cars  of  light  average  weight  would  get  the 
benefit  of  an  allowance  which  compensated  for  the 
increased  wheelage  and  higher  frictional  resistance  per 
gross  ton.  The  method  which  was  followed  was  to 
subtract  one  half  the  total  contents  of  the  train  from 


years  the  Canadian  National  Railways  have  published 
their  tonnage  tables  in  such  a  way  a*-  to  entirely  eliminate 
the  necessity  of  considering  equivalent  tonnage. 

The  tonnage  rating  for  the  Springhill  subdivision  is 
shown  below  and  this  is  typical  of  the  tonnage  tables 
which  are  included  in  every  issue  of  the  Canadian  National 
Railway  timetables. 

It  will  be  noticed  that  full  tonnage  is  hauled  only 
when  the  average  weight  of  cars  is  fifty  tons  or  over 
and  that  reductions  are  shown  for  lighter  average  weights. 
The  grades  are  heavy  on  this  subdivision  and  the  ratings 
for  40-,  30-  and  20-ton  cars  are  therefore  97 y2  per  cent, 
95  per  cent  and  90  per  cent  respectively  of  the  full  rating. 
If  the  ruling  grades  were  0.4  per  cent  or  under,  much 
heavier  tonnage  would  be  hauled  and  the  reductions  for 
the  lighter  average  cars  would  be  92 '  •£  per  cent,  85  per 
cent  and  70  per  cent  of  the  full  rating  and  for  grades 


Maritime  District 


Locomotive  Tonnage  Ratings 


To  arrive  at  the  proper  load  for  an  egnine,  tonnage  ratings  must  be  modified  by  the  authorized  allowance  for  car  resistance, 
weather  conditions   and  air  pump  and  train  line  capacity. 

Note.  —  The  Tonnage  ratings  in  the  Tables  below  make  due  allowance  for  Car  Resistance. 
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the  total  tare  and  to  add  10  per  cent,  20  per  cent,  or  30 
per  cent  of  the  remainder,  according  to  the  nature  of  the 
subdivision,  to  the  gross  tonnage  of  the  train.  The 
gross  tonnage  plus  this  amount  added  for  train  resistance 
was  known  as  the  equivalent  tonnage  of  the  train. 

On  subdivisions  with  very  easy  grades  the  trains  are 
naturally  much  longer  than  on  subdivisions  with  heavy 
grades  and  a  greater  allowance  is  necessary  for  train 
resistance.  For  this  reason  30  per  cent  of  the  difference 
between  half  the  contents  and  the  tare  was  added  to  the 
gross  tonnage  for  ruling  grades  up  to  0.4  per  cent,  20  per 
cent  for  grades  over  0.4  per  cent  and  up  to  1.0  per  cent, 
and  10  per  cent  for  grades  over  1.0  per  cent. 

With  the  average  fully  loaded  freight  car  the  contents 
will  be  about  double  the  tare  weight  and  in  the  case  of  a 
train  consisting  of  cars  all  loaded  to  capacity  it  is  plainly 
apparent  that  there  will  be  no  allowance  for  train  resistance 
as  half  the  total  contents  will  be  equal  to  or  perhaps  greater 
than  the  total  tare.  Equivalent  tonnage  was  therefore  a 
haulage  equivalent  based  on  a  train  of  fully  loaded  cars. 

This  method  of  figuring  to  mage  involved  considerable 
work  when  making  up  trains  and,  what  is  worse,  there 
were  great  opport unities  for  error  and  for  the  last  few 


over  0.4  per  cent  up  to  1  per  cent,  95  per  cent,  90  per  cent 
and  80  per  cent  for  the  40-,  30-  and  20-ton  car  average 
respectively. 

Wifh  this  style  of  table  the  gross  tonnage  of  the  train 
which  should  be  hauled  by  any  locomotive  can  be  picked 
out  at  a  glance  when  the  average  weight  of  the  cars  is 
known.  The  locomotives  shown,  —  in  this  particular  case 
65  per  cent,  53  per  cent,  50  per  cent  and  30  per  cent,  — 
include  all  the  classes  in  regular  freight  service  on  the 
subdivision  in  question,  there  is  no  100  per  cent  engine 
on  the  system  and  this  line  is  only  included  to  facilitate 
calculating  the  tonnage  for  an  engine  which  does  not 
happen  to  be  shown  in  the  table.  For  example  if  a  41 
per  cent  engine  were  working  on  the  Springhill  subdivision 
its  tonnage  rating  would  be  taken  at  41  100  of  the  tonnage 
shown  for  the  100  per  cent  engine.  The  locomotive  per- 
centages are  based  on  their  maximum  tractive  effort, 
1  per  cent  being  equivalent  to  1,000  pounds  tractive 
effort,  thus  the  65  per  cent  engine  will  be  our  Santa  Fe 
with  a  maximum  tractive  effort  of  65,000  pounds. 

The  practice  of  including  tonnage  ratings  in  the  time- 
tables instead  ol  publishing  them  in  book  form  has  a  great 
deal  to  recommend  it,  and  one  of  the  chief  advantages  is 
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that  time  tables  are  constantly  being  reissued  and  any 
changes  necessary  in  tonnage  ratings  due  to  changing 
conditions,  transferring  of  power,  etc.,  can  be  kept  up 
to  date  without  the  necessity  of  putting  out  new  books 
or  issuing  supplementary  bulletins. 

Tonnage  Tests 

From  the  foregoing  it  should  be  clear  that  provided 
all  the  conditions  are  known,  it  is  possible  to  set  a  tonnage 
rating  for  any  subdivision  which  will  come  within  very 
close  limits  of  the  correct  loading  for  the  locomotives 
operating  on  that  subdivision.  This  being  the  case,  the 
inference  may  be  drawn  that  conducting  tonnage  tests 
is  neither  necessary  or  desirable.  This  impression  is 
erroneous,  however,  and  there  are  many  reasons  why  it  is 
important  to  test  tonnage  ratings  on  all  main  lines  and 
also  on  any  branch  lines  where  full  tonnage  is  hauled. 

To  begin  with,  conditions  are  not  always  exactly  as 
they  are  represented;  the  grades  and  curves  may  not  be 
exactly  as  shown  on  the  track  profile;  we  know  that  long 
dumps  will  sag  and  that  the  track  will  get  slightly  out  of 
alignment  at  curves,  especially  on  a  single  track  road 
where  comparatively  fast  running  is  tolerated  in  the 
opposite  direction  down  the  ruling  grades.  It  may  be 
found  on  testing  a  short  heavy  grade  that  momentum 
may  be  utilized  to  a  greater  or  lesser  extent  than  that 
calculated. 

Conceding  then  the  advisability  of  making  tonnage 
tests,  why  is  a  dynamometer  necessary?  In  the  first 
place  it  is  essential  to  be  sure  that  the  locomotive  used 
on  the  test  train  is  in  a  condition  to  develop  the  tractive 
effort  for  which  it  is  rated  under  the  test  conditions  and 
that  the  engine  crew  are  operating  the  engine  to  best 
advantage.  The  value  of  tonnage  tests  as  a  means  of 
educating  enginedriver's  and  firemen  should  never  be  dis- 
regarded, as  such  tests  provide  an  excellent  opportunity  to 
demonstrate  on  the  spot  the  superior  results  to  be  obtained 
by  correct  operation  of  the  locomotives. 

The  dynamometer  which  is  used  on  locomotive  tests 
is  very  simple  in  principle,  it  consists  of  a  cylinder  rigidly 
bolted  to  the  underframes  of  a  car,  the  cylinder  is  com- 
pletely filled  with  oil  and  the  piston  rod  connected  in 
tandem  with  the  drawgear  of  the  car.  When  a  pull  is 
exerted  on  the  coupler  this  pull  is  transmitted  by  the 
drawgear  to  the  piston  of  the  dynamometer  and  sets  up 
a  pressure  in  the  oil  at  one  end  of  the  cylinder.  This 
pressure  has  a  definite  relation  to  the  pull  exerted  accord- 
ing to  the  effective  area  of  the  piston  and  if  the  oil  is 
piped  from  the  end  of  the  cylinder  to  a  pressure  gauge 
located  in  the  observation  room,  the  pull  on  the  coupler 
can  be  read  directly  from  the  gauge. 

About  seven  years  ago  tonnage  tests  were  conducted 
on  practically  all  the  main  lines  of  the  Atlantic  Region, 
the  dynamometer  car  which  was  used  at  that  time  being 
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Figure  No.  4.     Total  resistance  of  Freight  Cars  on  different 
Grades  at  Moderate  Speeds. 


Figure  No.  5. — Test  of  Santa  Fe  Engine. 

loaned  to  the  railway  by  the  Westinghouse  Air  Brake 
Company.  This  car  is  probably  the  most  elaborately 
complete  piece  of  locomotive  tonnage  testing  equipment 
in  existence;  it  automatically  records  on  a  chart  in  full 
view  of  the  observers  not  only  the  drawbar  pull,  but  the 
speed  at  which  the  engine  is  travelling,  the  position  of 
the  reverse  lever,  the  amount  of  throttle  opening,  the 
steam  pressure  in  the  boiler  and  even  each  shovel  full 
of  coal  which  is  thrown  on  the  fire.  The  air  brake  train 
line  pressure  is  recorded  and  the  period  and  the  amount 
of  the  reduction  for  each  application  of  the  brakes  is 
shown  so  that  a  complete  record  is  kept  of  the  engine- 
driver's  operating  methods  throughout  the  entire  run. 

At  the  present  time  the  Canadian  National  Railways 
have  a  dynamometer  car  in  service  on  each  of  the  three 
regions  and,  although  these  cars  have  not  the  elaborate 
equipment  of  the  Westinghouse  car,  they  will  perform 
exactly  the  same  functions;  the  chief  difference  being 
that  whereas  on  the  Westinghouse  car  the  drawbar  pull, 
speed,  etc.,  were  recorded  automatically,  on  the  railway 
cars  these  factors  have  to  be  noted  by  observers  at 
certain  intervals  of  time  or  distance  and  the  chart  plotted 
after  the  completion  of  the  test.  This  entails  more  work 
on  the  part  of  the  individuals  making  the  test  and  has 
also  the  disadvantage  that  a  really  complete  impression 
of  the  efficiency  of  operation  cannot  be  formed  at  any 
particular  instant  during  the  test.  There  are  advantages, 
however,  which  far  outweigh  these  disadvantages.  First 
consider  the  initial  cost  of  the  equipment;  the  cost  of  the 
apparatus  on  car  No.  84,  the  Atlantic  Region  dynamo- 
meter, was  a  very  small  fraction  of  the  cost  of  the  equip- 
ment of  the  Westinghouse  car.  Then  take  into  consider- 
ation the  fact  that  car  No.  84  is  used  as  an  ordinary 
business  car  far  oftener  than  for  locomotive  testing.  If 
this  car  were  similarly  equipped  to  the  Westinghouse  car 
it  would  be  practically  useless  as  a  business  car.  whereas 
the  apparatus  actually  installed  does  not  occupy  one 
inch  of  floor  space  and  the  usefulness  of  the  ear  in  other 
capacities  is  not  interfered  with  in  any  way.  The  only 
instruments  which  are  visible  in  the  observation  room  of 
the  car  are  two  pressure  gauges  which  indicate  the  draw- 
bar pull  and  the  buff,  the  speed  indicator,  and  the  air 
brake  recording  gauge.  The  pressure  gauge  dials  are 
graduated  to  show  drawbar  pull  or  buff  from  zero  to 
75,000  pounds,  and  the  oil  is  piped  in  such  a  way  thai 
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by  opening  one  cock  and  closing  another  both  gauges 
will  register  drawbar  pull  or  both  register  bud  as  required. 
This  feature  is  very  convenient  in  the  event  of  there  being 
any  doubt  as  to  the  accuracy  of  the  gauge  showing  the 
drawbar  pull  as  the  buff  gauge  may  be  cut  in  without 
any  trouble  and  the  readings  of  the  two  gauges  checked 
one  against  the  other. 

When  making  a  tonnage  test  with  this  car  the 
observer  keeps  a  record  of  the  drawbar  pull,  speed, 
mileposts,  time,  etc.,  and  the  master  mechanic  or  some 
other  competent  person  rides  in  the  engine  cab  and  makes 
notes  of  all  changes  in  steam  pressure,  reverse  lever 
position,  throttle  opening,  etc.,  so  that  at  the  end  of  the 
run  all  essential  information  is  available  and  it  is  only 
necessary  to  plot  a  chart  from  which  the  railway  officials 
concerned  may  get  a  complete  impression  of  the  per- 
formance. 

When  a  tonnage  test  is  to  be  made,  the  profile  of  the 
subdivision  should  first  be  examined  and  the  ruling  grades 
picked  out,  then  the  operating  conditions  should  be 
studied  and  questions  such  as  the  speed  required  over 
the  grades,  whether  the  trains  may  have  to  stop  near 
the  foot  of  a  grade  or  whether  a  run  for  the  grade  may  be 
depended  on  should  be  settled.  The  theoretical  tonnage 
should  then  be  set  to  suit  these  conditions  and  the  test 
train  made  up,  every  car  being  weighed  at  the  terminal 
from  which  the  test  run  is  being  made.  The  result  of 
the  test  may  show  the  tonnage  correct  or  that  a  slight 
adjustment  is  desirable  and  in  either  case  the  official 
tonnage  table  may  be  made  up  and  issued  to  the  operating 
department. 


The  chart  shown  in  figure  No.  5  illustrates  a  test  of 
a  Santa  Fe  engine  on  the  ruling  grade,  eastbound,  between 
Moncton  and  Springhill  Jet.  The  train  consisted  of  53 
cars  with  a  gross  tonnage  of  1,802  or  an  average  weight 
per  car  of  34  tons.  It  will  be  noticed  that  the  engine 
struck  the  foot  of  the  grade  at  a  speed  of  30  miles  per 
hour  and  made  full  use  of  its  momentum.  It  would  be 
difficult  to  improve  on  this  enginedriver's  method  of  op- 
erating his  engine,  the  whole  of  the  grade  was  taken  on  a  full 
throttle  and  the  reverse  lever  dropped  down  notch  by 
notch  as  required.  If  the  wheels  had  not  momentarily 
slipped  on  five  different  occasions  on  a  bad  piece  of  rail 
the  speed  would  not  have  dropped  below  seven  miles  per 
hour,  which  is  the  maximum  speed  at  which  this  class  of 
power  can  be  expected  to  develop  full  tractive  effort. 
(see  figure  No.  1.) 

The  tonnage  rating  in  effect  for  this  subdivision  is 
shown  earlier  in  the  paper  and  it  will  be  seen  that  the 
rating  for  a  65  per  cent  engine  with  30- ton  cars  is  1,820 
tons;  the  loading  of  the  test  train  was  within  1  per  cent 
of  this  figure  and  was  handled  with  a  slight  reserve  of 
power  to  spare,  therefore,  the  test  sustains  the  rating 
as  correct. 

In  the  majority  of  cases  a  dynamometer  test  will 
prove  the  theoretical  rating  to  be  correct,  but  occasionally 
it  shows  that  some  adjustment  is  necessary  and  in  some 
rare  instances  the  test  may  have  to  be  repeated.  A  test 
train  which  is  very  much  over  or  under  the  correct  loading 
does  not  give  any  reliable  data  on  which  to  work  and  in 
order  to  establish  a  tonnage  rating  definitely  the  loading 
of  test  train  must  be  very  close  to  the  correct  tonnage. 


Notes  of  the  Meeting 


H.  R.  Loggie  was  kept  busy  lettering  the  names  of 
those  who  were  at  the  banquet.  How  well  his  work 
was  done  was  a  matter  of  general  comment. 

The  busiest  man  at  the  meeting  was  W.  J.  Johnston, 
secretary-treasurer  of  the  St.  John  Branch,  who  proved 
without  question  that  he  was  the  right  man  in  the  right  place. 

The  fourth  professional  meeting  of  The  Institute  in 
the  maritime  provinces  was  voted  by  all  to  be  the  best 
yet.  The  result  of  these  meetings  are  added  friendships, 
better  fellowship,  a  more  complete  understanding  of  one 
another  and  many  happy  memories. 

Congratulations  are  due  the  committee  for  the 
harmonious  perfection  with  which  all  the  detail  arrange- 


ments were  carried  out.  It  was  even  asserted  that  they 
had  pull  with  the  weather  man  as  conditions  in  that 
respect  were  all  that  could  be  desired.  The  general 
committee  of  the  St.  John  Branch  in  charge  of  all  arrange- 
ments both  programme  and  entertainment  consisted  of 
F.  G.  Goodspeed,  chairman,  Alex.  Grav,  G.  G.  Murdock, 
W.  R.  Pearce,  F.  P.  Vaughan,  C.  C.  Kirby,  G.  G.  Hare. 
S.  R.  Weston,  and  D.  L.  Hutchinson. 

Professor  F.  R.  Faulkner  of  Halifax  made  a  hit  with 
his  poem  at  the  luncheon  tendered  by  the  St.  John  Branch. 
Although  he  would  not  admit  being  the  author  it  was  new 
to  those  present  and  no  doubt  new  to  nearly  all  the 
members  of  The  Institute.     It  is  entitled: 


He's  a  chap  in  spotless  khaki, 

He's  a  chap  in  corduroys, 

He's  a  chap  with  trousers  damaged  in  the  rear, 

He's  a  man  of  fashion's  stamp, 

Also  ragamuffin,  tramp, 


And  he's  known  from  'York  to  'Frisco  as  the  Civil  Engineer. 

He's  a  man  of  peaceful  habits, 

He's  a  man  of  tranquil  mind, 

It's  hardly  right  to  say  he  knows  a  fear. 

Though  you  frequently  may  find  him 

With  a  Leugar  strapped  behind  him 

To  be  used  on  provocation  by  the  Civil  Engineer. 

He  will  blast  away  a  hill-top 

'Till  he  turns  a  stream  or  road 

To  the  pockets  of  some  Wall  Street  financier 

And  it  cannot  be  denied 

That  a  little  on  the  side 

Is  acquired  in  the  process  by  the  Civil  Engineer. 


'The  Civil  Engineer" 

When  the  crawley  creepy  ore  bed 

Closes  o'er  you  with  a  rush 

And  the  timbers  crumble  up  and  disappear 

He  will  do  his  level  best 

Days  and  days  without  a  rest 


To  dig  you  out  and  brush  you  off  —  the  Civil  Engineer. 

When  the  swamp  fiend  sends  it  fever  heat 

Throbbing  through  your  veins 

And  the  'dabe  walls  look  far  away  and  queer 

He's  the  one  who'll  wet  your  lips 

And  will  cool  your  pillow  slips, 

With  a  touch  "'most  like  a  woman's  —  the  Civil  Engineer. 

When  the  ruby  wine  is  redest 

And  the  fun  at  highest  tide, 

And  the  fellows  bubbling  over  wiUi  good  cheer 

And  they  give  that  good  old  toast 

To  the  one  they  love  the  most, 

You'll  find  the  man  they  mention  is  the  Civil  Engineer. 


His  morals  may  be  shady, 

His  language  somewhat  rough, 

He  may  have  a  vulgar  hankering  for  his  beer, 

But  that's  just  a  sort  of  shell, 

1  [e  \\  ill  stick  with  you  through  hell, 

For  he's  a  pretty  decenl  fellow  —  the  Civil  Engineer. 
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General  Professional  Meeting  at  St.  John,  N.B. 


The  Fourth  Professional  Meeting  in  the  Maritime  Provinces  a  great  success. 

interesting  papers  and  enjoyable  visits. 


A  large  attendance, 


Enthusiasm  and  the  spirit  of  camaraderie  was  the 
keynote  of  the  Maritime  Professional  meeting.  From 
the  very  commencement  visitors  were  impressed  with  the 
evidences  of  the  carefully  planned  and  excellent  arrange- 
ments made  by  the  local  committee,  as  demonstrated  at 
the  registration  desk  when  each  individual  was  presented 
with  a  convention  badge  with  his  name  neatly  printed  there- 
on by  a  draughtsman  of  unusual  merit.  Further  evidence 
of  careful  planning  and  thoughtful  attention  to  detail 
was  shown  from  hour  to  hour  as  the  meeting  progressed 
until  the  concluding  event,  a  dinner  at  the  Riverside 
Golf  and  Country  Club. 

The  sessions  were  held  in  the  hall  of  the  Board  of 
Trade  rooms,  the  meeting  being  officially  opened  by 
President  Francis  at  10  o'clock  Wednesday  morning, 
September  26th.  In  calling  the  meeting  to  order  he 
expressed  his  gratification  at  the  large  attendance  and 
emphasized  as  one  of  the  great  benefits  resulting  from 
such  gatherings,  the  many  friendships  that  were  formed. 

Lieutenant  Governor  W.  F.  Todd  gave  a  hearty 
address  of  welcome  during  which  he  paid  a  tribute  to 
the  engineering  profession  and  expressed  the  pleasure  it 
gave  him  in  welcoming  the  engineers  to  a  professional 
meeting  of  The  Engineering  Institute  in  New  Brunswick. 
He  dwelt  upon  the  economic  conditions  of  Canada  and 
pointed  out  the  tremendous  resources  from  farm  products, 
more  of  which,  he  stated,  should  be  shipped  from  Cana- 
dian ports.  He  dwelt  upon  the  immense  value  of  the 
Canadian  fisheries  and  emphasized  the  value  of  our  forest 
products.  He  believed  that  the  raw  material  should  be 
manufactured  in  Canada,  providing  work  for  a  great 
number  of  people,  making  greater  immigration  possible 
and  increasing  the  wealth  of  the  country.  He  referred 
to  the  fact  that  engineers  gave  unbiased  reports  on 
proposed  public  works  and  emphasized  the  necessity  for 
economy  in  undertakings.  The  well-known  hospitality 
of  St.  John  was  mentioned  which  he  trusted  the  engineers 
present  would  enjoy  to  the  fullest  extent. 

Mayor  G.  Fred.  Fisher  in  a  civic  address  of  welcome 
spoke  of  the  importance  of  the  engineering  profession  and 
its  remarkable  integrity  and  achievement.  Upon  the 
engineers  he  said,  depended  the  opening  up  of  the  natural 
resources  and  Canada  was  fortunate  in  having  men  of 
such  high  calibre  as  were  represented  at  the  meeting. 


Paper  on  St.  John  Drydock 

In  introducing  E.  G.  Cameron,  a.m.e.i.c,  chief 
engineer  of  the  St.  John  Drydock  and  Shipbuilding 
Company,  the  chairman  stated  that  transportation  plays 
a  large  part  in  the  development  of  a  country,  and  it  was 
fitting  that  the  first  paper  on  the  programme  should  be 
on  the  St.  John  drydock.  Canada  had  always  led  in 
transportation,  having  the  greatest  canals,  and  now  the 
meeting  was  about  to  hear  a  description  of  the  most 
up-to-date  drydock  in  the  world. 

Mr.  Cameron's  paper  on  the  St.  John  drydock, 
giving  detail  of  the  construction  and  equipment  of  the 
drydock  was  not  read  by  the  author  as  it  was  available 
in  advance  proof  form.  In  its  place  he  gave  a  very 
interesting  talk  on  the  drydock,  illustrated  by  numerous 
slides,  which  was  an  illuminating  introduction  to  the  visit 
to  the  drydock  later. 

His  address  was  listened  to  with  an  attentive  interest 
and  appreciation  by  all  present,  due  not  only  to  the  fact 
that  Mr.  Cameron  was  describing  the  greatest  and  most 
up-to-date  drydock  in  the  world,  but  also  on  account 
of  the  able  manner  in  which  the  address  was  delivered. 
In  concluding  he  reported  his  appreciation  of  valuable 
assistance  rendered  by  F.  P.  Vaughan,  M.E.I.C,  Alex. 
Gray,  M.E.I.C,  V.  S.  Chesnut,  a.m.e.i.c,  and  A.  F. 
Crawford  and  of  the  loyal  co-operation  of  the  engineering 
staff.  Mr.  Cameron's  paper  is  published  in  full  in  this 
issue  of  The  Journal. 

Visit  to  Drydock 

At  the  conclusion  of  Mr.  Cameron's  address  the 
party,  to  the  number  of  over  a  hundred,  boarded  a  tug 
belonging  to  the  St.  John  Drydock  and  Shipbuilding 
Company,  and  were  taken  on  a  trip  about  the  harbour  and 
thence  to  Courtenay  bay,  where  the  drydock  was  inspect- 
ed, all  being  impressed  with  the  magnitude  of  the  under- 
taking and  the  excellent  manner  in  which  the  engineering 
and  construction  work  had  been  done. 

With  Frank  M.  Ross,  the  able  and  affable  general 
manager  of  the  St.  John  Drydock  and  Shipbuilding 
Company,  in  the  chair  at  the  head  table,  the  visitors 
were  treated  to  a  hot  chicken  lunch,  the  bounteousness 
and  quality  of  which  is  seldom  excelled  at  the  most 
elaborate  banquets,  which  was  served  in  the  upper  story 
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HARRY  F.  BENNETT,  A.M.E.I.C. 
Chairman  St.  John  Branch. 

of  the  big  concrete  and  steel  building  of  the  drydock. 
Mr.  Ross  welcomed  his  visitors  in  a  pleasing  speech  and 
expressed  the  hope  that  many  of  them  would  be  present 
at  the  official  opening  next  month.  President  Francis 
responded  with  appreciation  of  the  delegates  of  the 
excellent  reception  tendered  them.  H.  F.  Bennett, 
a.M.e.i.c,  chairman  of  the  St.  John  Branch,  also  said  a 
few  words  in  which  he  voiced  the  hope  that  before  long 
the  work  of  ship  repairing  would  be  augmented  by  the 
actual  construction  of  steel  ships  and  that  St.  John's 
former  reputation  as  a  shipbuilding  port  would  be  re- 
established. 

C.  E.  W.  Dodwell,  Hon.M.E.i.c,  of  Halifax,  one  of  the 
oldest  members  of  The  Institute  present,  said  that  he  had 
recently  paid  a  visit  to  England  and  inspected  all  the 
drydocks  in  the  British  Isles,  but  not  one  of  them  was 
as  big  as  that  which  the  visitors  had  just  viewed. 

K.  M.  Cameron,  M.E.I. c,  acting  chief  engineer  of 
the  federal  public  works  department,  called  to  mind  the 
fact  that  the  last  speaker,  Mr.  Dodwell,  had  recently 
celebrated  the  thirty-eighth  anniversary  of  his  appoint- 
ment as  official  in  charge  of  the  public  works  department 
undertakings  in  the  maritime  provinces. 

Mr.  Cameron,  speaking  of  the  drydocks  of  Canada, 
said  that  one  was  being  constructed  on  the  Pacific  coast 
which  was  about  the  same  size  as  that  at  St.  John  - 
either  would  take  the  largest  vessel  in  the  British  navy. 
Referring  to  St.  John,  he  said  it  was  one  of  the  great 
ports  of  the  country  and  the  public  works  department 
had  nothing  to  regret  in  the  help  that  St.  John  was  giving, 
and  had  given,  to  shipping. 

At  the  completion  of  the  speeches  the  party  em- 
barked on  two  special  street  cars,  provided  through  the 
courtesy  of  the  New  Brunswick  Power  Company,  and 
were  brought  to  the  north  side  of  King  square.  From 
there  they  left  by  automobile  for  Musquash. 

Visit  to  Musquash 

The  trip  to  Musquash  was  taken  on  the  invitation 
of  the  New  Brunswick  Contracting  and  Building  Com- 
pany, Herbert  Phillips,  m.e.i.c,  chief  engineer,  who  were 
also  the  hosts  at  dinner. 


On  this  trip  more  than  a  hundred  were  in  the  party, 
which  included  Hon.  E.  A.  Smith,  Commissioner  Thornton, 
W.  F.  Burditt,  W.  J.  Mahoney  and  some  other  citizen-. 
The  fine  weather  made  the  ride  very  pleasant. 

The  first  stop  was  made  at  the  power  house,  which 
was  an  object  of  great  interest  to  the  visiting  engineers, 
who  inspected  it  carefully.  This  was  followed  by  a  visit 
to  the  West  Branch  dam,  which  is  completed  to  the 
point  where  it  may  be  closed  in  a  few  days.  The 
huge  walls  of  concrete  were  inspected,  and  not  less  interest- 
ing were  the  evidences  still  there  of  the  destruction  wrought 
when  the  dam  burst  last  spring.  Men  and  teams,  small 
engines  and  cars  and  steam  shovel  were  at  work,  and 
great  activity  prevailed  on  every  side,  for  there  is  still 
considerable  filling  work  to  do  after  the  dam  is  closed. 
The  visitors  walked  around  the  two  sections  of  concrete 
work,  and  made  a  thorough  examination. 

They  were  next  conducted  to  a  temporary  dining  tent 
for  supper,  but  as  the  number  present  was  nearly  twice 
as  great  as  had  been  counted  on,  it  was  necessary  to  serve 
the  tables  twice.  The  hosts,  the  New  Brunswick  Con- 
tracting Company,  had,  however,  provided  ample  food, 
from  soup  to  coffee,  and  everybody  enjoyed  the  meal, 
which  was  served  by  a  group  of  young  ladies  in  white. 

After  the  first  table  had  been  served,  and  while  all 
were  grouped  together,  President  Francis  rose  to  express 
the  high  appreciation  of  the  visitors  of  the  hospitality 
extended  to  them,  and  called  for  three  cheers  for  Herbert 
Phillips,  which  were  given  with  a  will. 

Mr.  Phillips  gracefully  acknowledged  the  compliment 
and  expressed  the  pleasure  of  the  company  in  having  the 
members  of  The  Institute  as  guests. 

In  response  to  calls,  Hon.  E.  A.  Smith  spoke  very 
briefly,  saying  that  thanks  to  the  vigour  with  which  Mr. 
Phillips  and  other  contractors  had  pushed  the  work,  the 
storing  of  water  w-ould  be  resumed  at  once.  He  was 
glad  to  have  the  engineers  examine  the  work  for  them- 
selves. His  hope  was  that  the  policy  of  hydro-electric 
development  would  be  vigourously  carried  on,  and  that 
was  a  matter  of  interest  to  engineers,  for  the  development 
of  the  resources  of  the  province  must  depend  largely 
upon  them. 

After  all  had  enjoyed  the  hospitality  of  the  supper 
tent,  a  large  flare  being  thrown  upon  the  tables  as  the 
twilight  fell,  the  party  walked  back  over  the  rocks  and 
rough  ground  to  the  cars  and  returned  to  the  city,  their 
way  lighted  by  the  harvest  moon  just  risen  above  the 
horizon.  The  visitors  were  greatly  pleased  with  the 
outing,  affording  a  personal  inspection  of  the  much 
discussed  Musquash  development. 

Public  Meeting  in  Evening 

The  evening  session  took  the  form  of  a  public  meeting 
at  which  an  instructive  address  on  Loud  Speakers  and 
Public  Address  Systems  was  delivered  by  H.  J.  Yennes. 
a.M.e.i.c,  of  the  Northern  Electric  Company.  It  had 
been  intended  to  hold  the  meeting  in  the  Board  of  Trade 
rooms  but  as  the  auditorium  there  was  not  large  enough 
to  accommodate  those  wishing  to  attend,  the  New 
Brunswick  Telephone  Company  building  was  secured. 
The  address  was  illustrated  with  lantern  slides. 

Mr.  Vermes'  paper  is  published  in  full  in  this  i-sue. 

Second  Session.     Thursday  Sept.  27 

The  second  session  opined  at  10  o'clock  in  the  Board 
of  Trade  rooms  with  Professor  Fred  R.  Faulkner,  m.e.i.c, 
chairman  of  the  Halifax  Branch  in  the  chair.  In  a  gracious 
speech  Professor  Faulkner  called  upon  F.  \Y.  \Y.  Doane, 
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m.e.i. c,  city  engineer  of  Halifax  to  preside.  He  referred 
to  Mr.  Doane  as  one  of  the  leading  municipal  engineers 
in  the  Dominion,  a  man  of  sterling  worth  and  proven 
engineering  ability,  whose  work  was  appreciated  by  his 
fellow  engineers.  His  sentiments  were  loudly  applauded. 
Mr.  Doane  accepted  his  duties  in  a  modest  speech  and 
presided  in  a  most  acceptable  manner. 

Locomotive  Tonnage  Rating 

Chairman  then  called  upon  W.  U.  Appleton,  general 
superintendent  Atlantic  Region,  Canadian  National  Rail- 
ways to  read  his  paper  on  locomotive  tonnage  rating.  This 
paper  is  published  in  another  section  of  The  Journal. 
The  paper  evoked  considerable  interest  and  was  followed 
by  a  lively  discussion,  during  which  Mr.  Appleton  answer- 
ed many  questions.  The  following  members  took  part 
in  the  discussion:  C.  S.  J.  Rogers,  a.m.e.i.c,  Moses 
Burpee,  m.e.i. c,  W.  G.  Chace,  m.e.i. c,  C.  C.  Kirby, 
m.e.i. c,  E.  G.  Evans,  m.e.i.c,  John  N.  Flood,  a.m.e.i.c, 
and  Phil  Freeman,  m.e.i.c. 

Metallurgical  Reheating  Furnaces  for  Blooms, 
Billets  and  Slabs 

In  the  absence  of  the  author,  A.  F.  Theuerkauf, 
m.e.i.c,  assistant  chief  engineer  British  Empire  Steel 
Company,  the  paper  on  Metallurgical  Reheating  Furnaces 
for  Blooms,  Billets  and  Slabs,  was  read  by  Professor 
H.  W.  McKiel,  a.m.e.i.c,  professor  of  engineering, 
Mount  Allison  University.  This  paper  was  illustrated 
by  numerous  views  showing  active  operations  in  the  plant. 

Guest  of  wSt.  John  Branch 

At  noon  the  party  which  now  numbered  over  one 
hundred  and  fifty  proceeded  to  the  Pythian  Castle  where 
as  guests  of  the  St.  John  Branch  an  enjoyable  luncheon 
meeting  was  held.  At  the  conclusion  of  the  meal  Professor 
F.  R.  Faulkner,  in  a  witty  after  dinner  speech  ending 
with  a  poem  paying  a  tribute  to  the  civil  engineer,  moved 
a  vote  of  thanks  to  the  St.  John  Branch  for  the  magni- 
ficent programme  they  had  provided  for  the  professional 
meeting,  paying  a  special  tribute  to  the  various  com- 
mittees, the  hard  work  they  had  done,  for  the  generous 
hospitality  and  all  that  went  to  make  up  the  most  success- 
ful maritime  professional  meeting  yet  held.  The  vote  of 
thanks  was  seconded  by  W.  G.  Chace,  m.e.i.c,  in  an 
equally  interesting  manner  and  received  by  the  visitors 
with  generous  applause.  Gray  Murdoch,  M.E.I.C,  moved, 
seconded  by  Alex.  Gray,  m.e.i.c,  hearty  votes  of  thanks 
to  the  St.  John  Drydock  and  Shipbuilding  Company 
for  the  trip  around  the  harbour,  the  visit  to  the  drydock 
and  the  generous  luncheon  they  provided,  to  New 
Brunswick  Contracting  and  Building  Company  for  the 
opportunity  of  visiting  the  Musquash  development  and 
entertaining  the  members  to  a  splendid  dinner;  to  the 
Riverside  Golf  and  Country  Club  for  extending  club 
privileges  to  the  visiting  members;  to  the  New  Brunswick 
Telephone  Company,  for  making  the  paper  on  loud 
speakers  possible  and  for  providing  a  meeting  hall  for 
the  public  meeting;  to  the  Board  of  Trade  of  St.  John  for 
placing  their  assembly  hall  at  the  disposal  of  the  St.  John 
Branch;  to  the  St.  John  Power  Company,  for  providing 
cars;  to  Canon  Scott  of  St.  John  for  his  address  illustrating 
loud  speakers;  to  Professor  McKiel  for  reading  Mr. 
Theuerkauf  paper;  to  H.  J.  Vennes,  A.M.E.I.C.;  the  press 
of  St.  John  and  all  others  who  assisted  in  making  the  mi 
ing    a  success. 

Others  speakers  at  the  luncheon  were  M.  J.  Murphy, 
a.m.e.i.c,  secretary  of  the  Moncton  Branch  and  H.    I 

Crudge,     A.M.E.I.C.,     member    of    the    executive    of    I  Ik 
Moncton  Branch. 


Afternoon  Session 

C.  S.  G.  Rogers,  a.m.e.i.c,  of  Moncton,  presided  at 
the  afternoon  session  in  the  Board  of  Trade  rooms  at 
which  K.  L.  Dawson,  a.m.e.i.c,  of  Halifax,  read  his 
paper  on  "A  Lump  of  Coal".  Mr.  Dawson  sounded  a 
warning  against  the  indiscriminate  use  of  the  commodity 
lest  the  easily  available  supply  should  become  exhausted. 
He  touched  on  the  relationship  of  the  physical  and 
chemical  properties  of  coal  to  combustion,  and  sketched 
the  history  of  the  individual  lump  from  its  resting  place 
in  the  bowels  of  the  earth  until  it  reached  its  ultimate 
destination  and  was  converted  into  heat  and  power. 

This  meeting  finished  the  business  sessions  of  The 
Institute.  On  its  conclusion  the  members  were  taken  by 
automobile  to  the  Riverside  Golf  and  Country  Club  for 
golf  and  dinner. 

A  Rousing  Conclusion 

Although  the  arrangements  up  to  the  time  of  the 
dinner  were  all  that  might  be  desired  by  the  most  fastidious 
and  although  every  session  and  event  had  been  considered 
ideal  and  perfect,  the  outstanding  item  on  the  programme 
was  a  dinner  with  which  the  proceedings  were  concluded 
on  Thursday  evening  at  the  Riverside  Golf  and  Country 
Club.  Those  responsible  for  the  arrangement  are  past 
masters  of  the  art  of  creating  a  genial  atmosphere  and 
the  goodfellowship  which  prevailed  was  a  tribute  to  their 
successful  efforts.  The  chair  was  occupied  by  H.  F. 
Bennett,  a.m.e.i.c,  chairman  of  the  St.  John  Branch, 
who,  on  this  occasion  as  at  other  functions  of  which  he 
was  chairman,  showed  unmistakable  ability  for  such  a 
position.  With  him,  seated  at  the  head  table,  were 
President  Francis,  Mayor  Fisher  of  St.  John,  Colonel 
Murray  McLaren,  C.M.G.,  M.P.,  Hon.  John  Baxter,  K.C, 
Commissioners  R.  W.  Wigmore,  John  Thornton  and  James 
H.  Frink,  G.  E.  Barbour,  president,  and  R.  E.  Armstrong, 
secretary  of  the  Board  of  Trade  of  St.  John,  Dr.  E.  A. 
Smith,  chairman  of  the  N.B.  Electric  Power  Commission 
and  several  other  distinguished  citizens  of  St.  John. 

After  the  toast  to  the  King  had  been  drunk,  the  toast 
to  the  Maritime  Provinces  was  proposed  by  W.  G.  Chace, 
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M.E.I.C.,  stating  that  the  west  owed  a  great  debt  to  the 

maritime  provinces  as  it  was  considered  the  natural  outlet 
lor  the  progress  of  the  west.  He  referred  to  the  fine 
example  of  patriotism  that  the  east  had  always  shown 
and  emphasized  the  need  for  greater  immigration.  The 
response  was  made  at  considerable  length  by  Colonel 
Murray  McLaren,  C.M.G.,  M.P.,  who,  after  compliment- 
ing E.  G.  Cameron  on  the  work  of  the  drydock,  paid  a 
tribute  to  the  whole  engineering  profession.  He  discussed 
at  length  the  relationship  existing  between  the  maritime 
provinces  and  the  west  which  he  considered  was  not 
understood  by  the  people  of  Quebec  and  Ontario.  He  con- 
sidered that  the  whole  success  of  Canada  depends  on  the 
routing  of  Canadian  trade  over  Canadian  rails  and  through 
Canadian  ports. 

The  toast  to  the  city  of  St.  John  was  proposed  by 
Fraser  S.  Keith  and  responded  to  by  Mayor  Fisher  and 
Commissioners  Wigmore  and  Thornton.  After  welcoming 
the  visitors,  the  Mayor  expressed  the  pleasure  it  gave 
him  of  welcoming  the  engineers  to  St.  John.  He  called 
upon  his  colleagues  of  the  city  council,  Commissioners 
Wigmore  and  Thornton,  both  of  whom  replied  in  fitting 
terms. 

"The  Engineering  Profession"  was  proposed  by  Dr. 
Baxter  who  said  that  a  great  debt  was  due  the  engineers 
with  whom  he  had  had  considerable  experience  having 


always  found  them  imbued  with  professional  pride  and 
the  right  procedure  alwayB  superceded  any  other 
sideration,  President  Francis  then  replied  thanking  Dr. 
Baxter  for  the  support  he  had  given  the  engineering 
Profession,  the  antiquity  of  which  he  mentioned  and  its 
many  developments  down  through  the  ages.  11<  -lated 
that  engineering  methods  had  been  used  by  Dr.  Banting, 
the  discoverer  of  insulin,  in  arriving  at  his  conclusion. 
He  referred  to  the  fact  that  The  Engineering  Institute  of 
Canada,  with  a  membership  of  well  over  five  thousand, 
was  the  only  national  engineering  body  in  Canada,  point- 
ing out  the  situation  existing  in  engineering  colleges  where 
many  more  students  were  taking  the  course  than  the 
profession  would  absorb.  Speaking  of  the  fuel  problem, 
he  prophesized  the  establishment  of  coking  plants  through- 
out Ontario  as  the  best  solution  of  the  fuel  problem  in 
the  acute  area.  In  conclusion,  he  thanked  all  those  who 
assisted  in  making  the  meeting  a  success. 

The  above  staid  account  gives  no  impression  what- 
soever of  the  friendly  atmosphere  prevalent  at  this  meet- 
ing, the  enthusiasm  with  which  many  songs  were  sung 
during  the  course  of  the  banquet,  the  rivalry  of  the 
representatives  of  the  various  colleges  in  giving  the 
greatest  prominence  to  their  college  yell,  making  it  an 
evening  to  be  long  remembered  with  pleasure  by  all  who 
were  fortunate  to  be  present. 
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62.  B.  E.  Norrish,  Montreal,  P.Q.  112. 

63.  L.  L.  Theriault,  Fredericton,  N.B.  113. 

64.  P.  E.  Porter,  Fredericton,  N.B.  114. 

65.  John  N.  Flood,  St.  John,  N.B.  115. 

66.  E.  A.  Thomas,  St.  John,  N.B.  116. 

67.  W.  Victor  Delaney,  Wolfville,  N.S.  117. 

68.  W.  G.  Chace,  Toronto,  Ont.  118. 

69.  J.  M.  Lamb,  St.  John,  N.B.  119. 

70.  D.  Faraday,  St.  John,  N.B.  120. 

71.  H.  A.  Brown,  St.  John,  N.B.  121. 

72.  John  H.  Clarke,  London,  Eng.  122. 

73.  Fraser  S.  Keith,  Montreal,  P.Q.  123. 

74.  G.  E.  Martin,  St.  John,  N.B.  124. 

75.  Herbert  Phillips,  St.  John,  N.B.  125. 

76.  A.  R.  Crookshank,  St.  John.  N.B.  126. 

77.  M.  J.  Murphy,  Moncton,  N.B.  127. 

78.  G.  H.  Thurber,  St.  John,  N.B.  128. 

79.  W.  J.  Johnston,  St.  John,  N.B.  129. 

80.  G.  N.  Hatfield,  St.  John,  N.B.  130. 

81.  D.  A.  Duffy,  St.  John,  N.B.  131. 

82.  V.  S.  Chesnut,  St.  John,  N.B.  132. 

83.  D.  W.  Greig,  St.  John,  N.B.  133. 

84.  R.  Goldie,  Guelph,  Ont.  134. 

85.  J.  A.  Grant,  St.  John,  N.B.  135. 

86.  L.  C.  Webb,  St.  John,  N.B.  136. 

87.  S.  R.  Weston,  St.  John,  N.B.  U7. 

88.  James  Gilchrist,  St.  John,  N.B.  138. 

89.  Murray  MacLaren,  St.  John,  N.B.  139. 

90.  E.  A.  Smith,  Shediac,  N.B.  140. 

91.  F.  W.  Holt,  St.  Mm.  N.B.  141. 

92.  U    F.  Burditt,  East  St.  John.  N.B.  1  12 

93.  K.  M.  Cameron,  Ottawa,  Ont.  143. 

94.  G.  s.  Macdonald,  St  fohn,  N.B.  1  ll. 

95.  H  R,  Logie,  St.  John,  N  B  1  15. 
96  I)  R.  Smith,  St.  Mm.  N  B  L46 
''.  B  Vllen,  si  Mm.  N.B.  147. 
91  i  S.  Bennett,  Si  Mm,  N  B.  l  is. 
99  i    C  l  angstroth,  St.  Fohn,  N.B.  1 19. 

100.  Barn   Wilson,  Si     Mm.  \  B  150. 


Grover  Keith,  St.  John.  N.B. 
R.  E.  Armstrong,  St.  John,  N.B. 
L.  K.  White,  St.  John.  N.B. 
H.  D.  Macaulav,  St.  John,  N.B. 
A.  A.  Dodge,  St.  John,  N.B. 
J.  S.  Vaughan,  St.  John.  N.B. 
P.  McKenzie,  St.  John,  N.B. 
T.  E.  D.  Snow,  St.  John,  N.B. 
I.  Lawton  Scovil,  St.  John.  N.B. 
J.  H.  McKinney,  St.  John,  N.B. 
I.  H.  Moore,  St.  John.  N.B. 

F.  M.  Ross,  St.  John,  N.B. 
A.  K.  Beard,  St.  John,  N.B. 
Thomas  G.  Manning,  St.  John.  N.B. 
N.  K.  Cameron,  St.  John,  N.B. 
Capt.  Sullivan,  St.  John,  N.B. 

G.  F.  Cameron,  St.  John,  N.B. 
W.  C.  Birrell,  St.  John,  N.B. 
G.  C.  McAvity,  St.  John,  N.B. 
Howard  E.  Beedv,  St.  John,  N.B. 
C.  A.  Boulton,  Montreal,  P.Q. 

J.  C.  Tyldesley,  Montreal,  P.Q. 
Frank  G.  Wilson,  St.  John,  N.B. 
H.  E.  Josselvn,  St.  John.  N.B. 

C.  N.  Wilson.  St.  John,  N.B. 
A.  A.  Colter,  Fredericton.  N.B. 
A.  F.  Belding,  Fredericton.  N.B. 
John  Thornton,  St.  John,  N.B. 
G.  A.  Yandervort,  St.  John,  N.B. 
W.  L.  Ball,  St.  John,  N.B. 

G.  E.  Howie,  St.  John,  N.B. 
J.  L.  Feenev,  St.  John.  N.B. 

I.  A.  W.  Waring,  St.  John.  N.B. 

II.  I.  Venues,  Montreal.  P.Q. 

D.  A.  Massie,  St.  John,  N.B. 
Frank  Williams.  Moncton.  N.B. 

E.  G.  Evans,  Moncton.  N.B. 

C.  G.  S.  Rogers,  Moncton.  N.B. 
II.  J.  Crudge,  Moncton.  N.B. 
W.  N.  Appleton,  Moncton.  N.B. 
lolm  1.  Gorman,  St.  John.  N.B. 

F.  B.  Fripp,  Moncton.  N.B. 
C.  T.  Nisbet.  Sussex,  N.B. 

R.  W.  Wigmore,  St.  John.  N.B. 
i,l.  Barbour,  St.  John.  N.B. 

G.  Fred.  Fisher,  St.  John,  N.B. 
lames  II.  Frink,  St.  John.  N.B. 
Max  A.  Pooler,  St.  John,  N.B. 
lolm  B.  M.  Baxter,  St.  John.  N.B. 
T.  H.  Bullock,  St.  John,  N.B. 
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Student  Activities. 

During  the  past  year  considerable  attention  has  been 
given  to  the  question  of  student  activities,  there  being  a 
general  feeling  that  The  Institute  should  make  a  greater 
appeal  to  the  students  of  the  universities,  and  also  be  of 
greater  service  to  its  Student  members.  A  special  com- 
mittee was  created  by  Council  under  the  chairmanship  of 
Geo.  R.  MacLeod,  M.E.I. C,  who  had  the  benefit  of  the 
advice  and  co-operation  of  T.  R.  Loudon,  M.E.I. C,  R.  W. 
Downie,  A.M.E.I.C.,  and  A.  M.  Reid,  S.E.I.C.,  who  made  a 
report  which  was  conveyed  to  Council  by  the  chairman 


in  a  letter  under  date  of  August  twenty-fifth.  In  view 
of  the  fact  that  this  report  contains  constructive 
suggestions,  it  was  resolved  by  Council  that  it  should  be 
brought  to  the  attention  of  the  entire  membership  for 
consideration.     The  report  follows: — 

REPORT  OF  COMMITTEE   (TORONTO  SECTION; 

The  Toronto  members  of  the  committee  have  considered  the 
question  of  linking  up  The  Institute  and  its  facilities  with  the  students 
in  the  Faculty  of  Applied  Science  and  Engineering  in  the  University 
of  Toronto.  They  have  had  the  assistance  of  the  president  of  the 
Engineering  Society,  F.  J.  Lyle,  S.E.I. C.,  at  their  councils  and  have 
at  all  times  endeavoured  to  take  a  point  of  view  in  harmony  with  the 
feelings  of  the  graduate  and  undergraduate  body  of  the  "School". 

The  Toronto  members  are  convinced  that  The  Engineering  Institute 
can  justly  claim  the  right  to  be  called  the  Canadian  Engineers'  National 
Organization,  and  as  such  should  have  the  support  of  every  engineer 
and  engineering  student  in  Canada.  They  recognize  that  the  student 
may  receive  great  benefits  through  active  association  with  The  Institute 
under  favourable  conditions,  and  that  it  is  to  the  future  advantage 
of  The  Institute  to  ensure  that  every  student  graduating  who  intends 
to  take  up  engineering  should  be  a  member. 

It  is  necessary,  however,  to  consider  the  practical  side  and  to 
recognize  present  limitations  if  the  final  success  of  the  scheme  is  not 
to  be  endangered.  The  development  of  friction  between  different 
technical  societies  should  be  guarded  against.  There  are  limitations 
on  the  student's  time  in  view  of  the  crowded  character  of  his  curriculum 
and  the  diversity  of  his  interests.  Many  activities  which  might  be 
suggested  could  quite  well  be  carried  on  by  the  undergraduate  organ- 
ization, the  University  Engineering  Society,  working  in  harmony  with 
The  Institute,  —  visits  to  plants,  etc.  These  points  might  be  elaborated 
but  their  statement  shows  the  need  for  the  exercise  of  caution  and  tact. 
The  present  situation  is  abnormal  as  a  result  of  the  large  numbers 
of  returned  men  in  the  college  and  should  not  be  taken  as  a  criterion 
for  the  future.  Hence  it  is  felt  that  the  following  suggestions  while 
they  may  not  appear  drastic,  will  make  for  a  steady  improvement 
in  conditions  and  offer  as  little  cause  for  future  complications  as  possible. 

Recommendations. 

It  is  the  opinion  of  the  Toronto  members  of  the  Committee  on 
Student  Activities: — 

(1)  That  the  interest  shown  by  students  in  engineering  in  Toronto 
in  Institute  affairs  in  general,  and  student  activities  and  participation 
in  local  matters  in  particular  will  always  depend  on  the  efforts  and 
activity  of  the  Toronto  Branch  of  the  E.I.C.,  in  stimulating  and 
encouraging  that  interest. 

(2)  That  as  a  medium  for  the  exercise  of  such  interest,  a  sub- 
committee of  the  local  branch  be  appointed  each  year  to  confer  on  the 
best  way  of- advancing  E.I. C,  interests  in  the  college,  the  president 
of  the  University  Engineering  Society  to  be  a  member  of  such  sub- 
committee. It  is  also  suggested  that  the  faculty  be  represented  on 
this  committee. 

(3)  That  it  be  recognized  that  the  introducing  of  undergraduate 
members  to  older  members  at  E.I.C.,  meetings  should  receive  special 
attention:  —  the  method  adopted  to  be  left  to  the  committee  together 
with  other  such  details. 

(4)  That  the  experience  of  the  last  two  years  would  indicate 
that  the  field  for  student  activities  may  well  include,  (a)  branch  meetings 
at  which  students  give  papers,  (b)  informal  smokers  at  which  a  com- 
bined programme  may  be  given  by  senior  and  student  members. 

(5)  That  in  any  discussion  on  formation  of  programme  the 
following  points  should  be  borne  in  mind: — 

The  establishment  of  a  Student  Branch  of  the  E.I.C,  in  Toronto, 
or  anything  approaching  the  Student  Chapters  of  the  American  organ- 
izations, should  not  be  considered  at  any  time. 

Note. — It  is  felt  that  the  Engineering  Society  must  be  without 
question  the  senior  society  in  the  faculty,  and  that  the  introduction 
of  such  an  organization  would  inevitably  lead  to  friction  and  militate 
against  the  best  interest  of  The  Institute  in  the  end.  (See  also  extract 
from  article  in  Engineering  News-Record  of  February  1.  19—?. ) 

(6)  Propaganda  with  a  view  to  membership  in  The  Institute 
should  be  confined  to  the  third  and  fourth  years  and  should  be  pre- 
sented by  a  corporate  member  of  the  E.I.C.  The  aims,  functions  and 
general  policy  of  The  Institute  should,  however,  be  impressed  on  all 
students  when  they  enter  the  faculty,  and  all  should  be  invited  to 
branch  meetings. 

Note. — This  is  to  prevent  to  some  extent  the  joining  of  students 
who  drop  out  in  junior  years  or  who  decide  to  continue  the  course 
for  its  business  training  only.  It  should  also  tend  towards  an  associa- 
tion of  student  membership  with  progress  in  the  engineering  education 
of  the  student,  and  so  represent  some  advance  in  prestige. 
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First  World  Power  Conference 

As  a  result  of  important  conferences  in  London  and 
Paris  during  the  month  of  August  of  representatives  of 
the  principal  participating  countries  concerned  with  the 
First  World  Power  Conference,  to  be  held  in  London, 
in  July  1924,  arrangements  have  now  been  effected  for 
the  programme  of  the  conference,  and  for  the  manner 
and  extent  of  the  preparations  that  are  necessary  on  the 
part  of  the  different  countries.  The  following  countries 
were  represented :  —  Great  Britain,  France,  Switzerland, 
Italy,  Belgium,  Spain,  Norway,  Sweden,  the  United  States 
and  Canada. 

The  United  States  was  represented  by  O.  C.  Merrill, 
executive  engineering  secretary  of  the  Federal  Power 
Commission  at  Washington.  J.  B.  Challies,  m.e.i.c, 
director  of  water  power  of  the  Department  of  the  Interior, 
personally  represented  the  Honourable  Charles  Stewart, 
Minister  of  the  Interior,  under  whose  immediate  super- 
vision Canadian  participation  is  being  arranged. 

The  object  of  the  Power  Conference  will  be  to 
consider  how  the  industrial  and  scientific  sources  of 
power  may  be  adjusted  nationally  and  internationally; 
by  considering  the  potential  resources  of  each  country 
in  hydro-electric  power,  oil  and  minerals;  by  comparing 
experiences  in  the  development  of  scientific  agriculture, 
irrigation  and  transportation  by  land,  water  and  air;  by 
conferences  of  civil,  electrical,  mechanical,  marine  and 
mining  engineers,  technical  experts  and  authorities,  and 
industrial  research;  by  consultation  of  the  consumers  of 
power  and  the  manufacturers  of  the  instruments  of 
production;  by  conferences  on  technical  education  to 
review  the  educational  methods  in  different  countries, 
and  to  consider  means  by  which  existing  facilities  may  be 
improved;  by  discussions  on  the  financial  and  economic 
aspects  of  industry;  by  conference  on  the  possibility  of 
establishing  a  permanent  world  bureau  for  the  collection 
of  data,  the  preparation  of  inventories  of  the  world's 
resources  and  the  exchange  of  industrial  and  scientific 
information  through  appointed  representatives  in  the 
various  countries. 

In  response  to  an  invitation  received  early  in  the 
year  for  Canadian  participation,  the  Honourable  Charles 
Stewart,  Minister  of  the  Interior,  convened  a  preliminary 
committee,  representing  among  other  organizations  the 
following : — 

The  Quebec  Streams  Commission. 

The  Ontario  Hydro-Electric  Power  Commission. 

The  Nova  Scotia  Power  Commission. 

The  New  Brunswick  Electric  Power  Commission. 

The  British  Columbia  Water  Rights  Branch. 

The  Engineering  Institute  of  Canada. 

The  Canadian  Electrical  Association. 

The  British  Columbia  Electric  Railway  Company. 

The  Shawinigan  Water  and  Power  Company. 

The  Southern  Canada  Power  Company. 

Quebec-New  England  Hydro-Electric  Corporation. 

The  Dominion  Fuel  Board. 

The  Dominion  Water  Power  Branch,  Dept.  of  the 
Interior. 

The  Electricity  and  Gas  Inspection  Service,  Dept.  of 
Trade  and  Commerce. 

This  committee  has  arranged  for  the  following  papers 
which  are  now  well  under  way: — 

National  Review  covering  water  power  resources 
generally,  their  investigation  and  administration,  by 
J.  B.  Challies,  m.e.i.c,  director  of  water  power,  who  will 
collaborate  with  the  administrative  officials  of  the  various 
provinces. 

A  symposium  on  Power  Production  covering  the 
civil   and   hydraulic  aspects  of   power  developments   in 


Canada.  Principal  collaborator,  H.  G.  Acres,  m.e.i.c, 
chief  hydraulic  engineer,  Hydro-Electric  Power  Commis- 
sion of  Ontario. 

A  symposium  on  Power  Transmission  and  Distribu- 
tion. Principal  collaborator,  Julian  C.  Smith,  m.e.i.c, 
chief  engineer  and  vice-president  of  the  Shawinigan  Water 
and  Power  Company. 

A  symposium  on  Hydro-Electric  Energy  in  Industry 
in  the  Dominion.  Principal  collaborator,  P.  T.  Davies, 
president  of  the  Canadian  Electrical  Association  and 
director  of  the  Southern  Canada  Power  Company. 

A  symposium  on  Carbo  Power  Production  in  Canada 
Principal  collaborator,  B.  F.  Haanel,  m.e.i.c,  chief 
engineer  of  fuel  testing  division,  Department  of  Mines. 

Following  the  meetings  in  London  and  Paris  the 
Minister  of  the  Interior  has  in  view  the  enlargement  of 
the  preliminary  committee  so  that  every  organization  in 
the  Dominion  concerned  with  power  production  in  Canada 
will  be  afforded  an  opportunity  of  co-operating  with  the 
preliminary  committee  with  a  view  to  taking  full  advant- 
age of  the  World  Power  Conference  facilities  for  making 
Canada's  unique  and  unrivalled  achievements  in  power 
production  thoroughly  known  and  appreciated. 


i 
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H.  M.  Armstrong,  s.E.i.c. 

H.  M.  Armstrong,  s.e.i.c,  was  accidently  killed  at 
the  Davenport  works  of  the  Canadian  General  Electric 
Company,  Limited,  on  the  night  of  April  21st,  1923. 
The  late  Mr.  Armstrong,  was  born  at  Napanee,  Ontario, 
on  September  5th,  1898,  and  was  admitted  to  The 
Institute  on  November  25th,  1919,  at  which  time  he  was 
attending  the  University  of  Manitoba.  In  the  spring  of 
1922  he  received  his  degree  of  B.S.,  and  subsequently 
was  employed  on  surveying  and  transmission  line  erection, 
later  joining  the  staff  of  the  Canadian  General  Electric 
Company,  Limited. 

William  A.  Clement,  M.E.I.C. 

The  Institute  has  lost  another  of  its  earliest  members 
in  the  death  of  William  A.  Clement,  m.e.i.c,  which 
occurred  at  his  home  in  Somenos,  B.C.,  on  Sunday 
August  19th,  1923.  Although  he  had  not  been  enjoying 
very  good  health  for  some  time,  Mr.  Clement  had  not 
been  confined  to  the  house,  and  his  death  which  was 
very  sudden  came  as  a  great  shock  to  his  many  friends. 

The  late  Mr.  Clement  was  a  native  of  Ontario,  his 
parents  having  resided  in  the  township  of  Niagara,  where 
he  was  born  on  August  27th,  1865.  His  high  school 
education  was  received  at  Niagara,  and  his  engineering 
training  at  the  School  of  Practical  Science,  Toronto,  from 
which  he  graduated  in  1889.  His  first  work  after  graduat- 
ing was  on  a  government  boundary  survey  of  the  Welland 
ship  canal,  where  he  acted  as  transitman.  The  following 
year  he  was  appointed  assistant  draughtsman  on  the 
engineering  staff  of  the  sewer  department  of  the 
city  engineer's  office,  Toronto,  under  Chas.  H.  Rust, 
m.e.i.c,  and  the  late  Wm.  T.  Jennings,  m.e.i.c  From 
that  time  Mr.  Clement's  work  for  the  city  of  Toronto 
covered  many  branches  of  municipal  engineering.  Later 
he  was  city  engineer  of  Vancouver,  which  position  In- 
occupied  during  the  boom  years  of  the  city's  growth.  At 
the  time  of  his  death  he  was  municipal  engineer  of  Somenos, 
Vancouver  Island.  B.C.  The  late  Mr.  Clement  was 
admitted  as  a  student  of  The  Institute  February  24th, 
1887,  and  was  transferred  to  Associate  Member  October 
12th.  189!).  and  to  full  membership  on  October  9th.  L902. 
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V.  R.  Currie,  S.E.I. p.,  is  at  present  on  land  division 
work  for  the  British  Columbia  government.  Mr.  Currie 
is  a  graduate  of  Queen's  University  in  civil  engineering. 

P.  R.  Drummond,  S.E.I.C.,  who  received  the  degree 
of  B.A.Sc,  from  the  University  of  Toronto  this  spring, 
is  with  the  New  Jersey  Zinc  Company  of  Franklin,  N.J. 

E.  S.  Kelsey  S.E.I. C,  has  recently  joined  the  engin- 
eering staff  of  the  Northern  Electric  Company,  Limited, 
at  Montreal,  Que. 

R.  A.  Garvie,  a.m.e.i.c,  of  the  Acme  Steel  Goods 
Company  of  Chicago,  111.,  has  been  elected  an  associate 
member  of  the  Western  Society  of  Engineers. 

P.  A.  Laing,  a.m.e.i.c,  who  until  recently  has  been 
associated  with  the  Osage  County  and  Santa  Fe  Railway 
at  Caney,  Kansas,  has  accepted  a  position  at  Dubuque, 
Iowa,  with  the  Illinois  Central  Railroad  Company. 

A.  G.  McLerie,  a.m.e.i.c,  formerly  of  the  Canadian 
Air  Force,  Camp  Borden,  Ontario,  is  now  with  the  Fair- 
child  Aerial  Survey  Company,  Limited,  at  Grand  Mere, 
Quebec. 

Rex.  E.  Buckley,  a.m.e.i.c,  is  located  at  Altmar, 
N.Y.,  with  the  Niagara  Lockport  and  Ontario  Power 
Company  as  field  engineer  on  the  construction  of  a  power 
house  and  dam  on  the  Salmon  river. 

J.  M.  Campbell,  a.m.e.i.c,  division  engineer  for  the 
Canadian  Pacific  Railway  at  Winnipeg,  Man.,  has  been 
transferred  to  Moose  Jaw,  Sask.,  as  division  engineer  of 
that  division. 

L.  S.  McLennan,  jr. E. i.e.,  of  Vancouver,  B.C.,  is 
with  the  Sullivan  Constructing  Company  of  Oswegatchie, 
N.Y.  Mr.  McLennan  received  his  degree  of  B.Sc,  in 
1912  from  McGill  University. 

Arthur  R.  Murphy,  s.e.i.c,  who  until  recently  has 
been  associated  with  the  Detroit  Stoker  Company  has 
returned  to  Toronto,  having  been  appointed  editor  of 
Power  House,  with  the  MacLean  Publishing  Company. 

Herbert  H.  Mueller,  s.e.i.c,  who  graduated  from  the 
University  of  Toronto  with  the  class  of  '22  is  on  the  staff 
of  the  chemical  division  of  Proctor  and  Gamble  Company 
at  Ivorydale,  Ohio. 

E.  C.  Higgins,  jr.E.i.c,  has  been  for  the  past  year 
assistant  station  engineer  (structural)  with  the  Hydro- 
Electrical  Power  Commission  of  Ontario.  He  was  former- 
ly checker  and  designer  for  the  commission. 

V.  R.  Davies,  jr.E.i.c,  who  has  been  associated  with 
McGill  University  as  demonstrator  in  the  department  of 
civil  engineering  has  joined  the  staff  of  the  department 
of  civil  engineering  of  the  University  of  Manitoba. 

Cecil  R.  Scott,  a.m.e.i.c,  has  moved  from  North 
Bay,  Ont.,  to  Cochrane,  Ont.,  and  has  accepted  a  position 
with  the  Sir  William  Arrol  Company,  Limited.  Mr.  Scott 
is  a  graduate  in  civil  engineering  from  the  University  of 
Toronto  in  1918. 

J.  B.  Nelson,  a.m.e.i.c,  is  designer  and  checker  in 
the  structural  steel  and  bridge  department  of  the  Canadian 
Allis  Chalmers,  Limited.  He  was  for  a  time  with  the 
Trussed  Concrete  Steel  Company,  and  on  the  engineering 
staff  of  McGregor  and  Mclntyre,  Limited. 


J.  Harvey  Westren,  s.e.i.c,  has  accepted  a  position 
in  the  quality  department  of  the  Dunlop  Tire  &  Rubber 
Goods  Corporation  of  America  at  Buffalo,  NY.  Mr. 
Westren  graduated  from  the  University  of  Toronto  in  1922. 

Lawrence  E.  C.  Frith,  jr.E.i.c,  has  been  appointed 
inspector  of  electricity  and  gas  with  the  department  of 
Trade  and  Commerce  of  the  Dominion  Government  at 
Winnipeg,  Man.  Mr.  Frith  graduated  from  the  Univer- 
sity of  Manitoba  in  electrical  engineering  in  1921. 

H.  W.  Nablo,  s.e.i.c,  of  Cayuga,  Ont.,  has  accepted 
a  position  in  the  switchboard  department  of  the  draughting 
office  of  the  Canadian  Westinghouse  Company  Limited 
at  Hamilton,  Ont.  Mr.  Nablo  graduated  from  the  Uni- 
versity of  Toronto  this  spring. 

E.  G.  Richards,  a.m.e.i.c,  formerly  with  the  con- 
struction department  of  the  Canadian  National  Railways 
at  Edmonton,  Alta.,  has  been  appointed  district  engineer 
of  the  C.P.R.  surveys  at  Seccondee,  British  West  Africa 
for  the  Gold  Coast  Railways. 

F.  L.  Lawton,  s.e.i.c,  W.  R.  Bunting,  s.e.i.c,  and 
R.  W.  Beckett,  s.e.i.c,  all  graduates  of  the  class  of  '23 
of  the  University  of  Toronto,  have  been  appointed  to  the 
students'  engineering  training  course,  at  the  Schenectady 
works,  of  the  General  Electric  Company. 

W.  R.  Richardson,  s.e.i.c,  is  with  the  Parke  Davi< 
and  Company  of  Detroit,  Mich.  Mr.  Richardson  gra- 
duated with  honours  in  chemical  engineering,  from  the 
University  of  Toronto  in  1922  and  he  was  for  a  time 
with  the  Proctor  and  Gamble  Manufacturing  Company 
of  Hamilton,  Ont. 

A.  E.  Johnson,  m.e.i.c,  is  western  manager  for  the 
Ohio  Locomotive  Crane  Company  of  Bucyrus,  Ohio,  with 
offices  in  the  Railway  Exchange  Building,  Chicago.  111. 
Mr.  Johnson  was  for  a  time  associated  with  the  Dominion 
Bridge  Company,  Limited,  at  Lachine,  Que.,  as  mechan- 
ical engineer. 

Brian  L.  Reid,  a.m.e.i.c,  is  with  the  construction 
department  of  the  Canadian  Pacific  Railway  Company 
at  Winnipeg,  Man.  Mr.  Reid  has  for  some  years  been 
employed  on  railway  construction  and  maintenance  work, 
having  recently  been  resident  engineer  in  charge  of 
operation  and  construction,  of  the  Peace  River  extension, 
Central  Canada  Railway. 

F.  V.  Seibert,  m.e.i.c,  and  W.  J.  Boulton.  a.m.e.i.c, 
engineers  of  the  Natural  Resources  Intelligence  Service, 
Department  of  Interior,  are  carrying  on  economic  invest- 
igations for  the  Department,  the  former  in  the  Edmonton 
district  and  the  latter  in  western  Ontario.  F.  H.  Kitto, 
m.e.i.c,  recently  returned  to  Ottawa  after  completing 
similar  investigations  in  Hants  County,  Nova  Scotia. 

I.  M.  MacLean,  jr.E.i.c,  is  with  the  construction 
department  of  the  Canadian  General  Electric  Company. 
Limited,  at  Toronto,  Ont.  Mr.  MacLean  graduated  in 
electrical  engineering  from  the  University  of  New  Bruns- 
wick in  1916,  enlisting  with  the  C.F.A.  in  the  spring  of 
that  year.  In  1920  he  took  the  student's  test  course  at 
the  Peterborough  plant  of  the  Canadian  General  Electric 
Company. 

C.  E.  W.  Dodwell,  Hon.  m.k.i.c.  for  many  years 
district  engineer  for  Nova  Scotia  for  the  Department  of 
Public  Works,  Canada,  has  been  promoted  to  supervising 
district  engineer  for  the  maritime  provinces.  Mr.  Dodwell 
has  just  returned  from  a  trip  to  London  where  he  was 
the  official  representative  of  The  Institute  at  the  meeting 
of  the  Permanent  International  Association  of  Navigation 
Congresses,  a  report  of  which  will  be  found  in  this  Journal. 
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John McLeish,  m.e.i. c,  and C.  P.  Hotchkiss,  a.m.e.i.c, 
vice-chairman  and  executive  secretary,  respectively,  of  the 
Dominion  Fuel  Board,  recently  returned  to  Ottawa  after 
having  made  a  four  weeks'  tour  of  the  Maritime  coal  fields. 
The  study  of  the  available  markets  and  marketing 
conditions  for  coal  suitable  for  domestic  purposes  and  of 
the  general  condition  affecting  the  possibility  of  extending 
these  markets  westward  were  made.  The  itinerary  of 
the  Fuel  Board  officials  included  Minto,  Joggins,  Spring- 
hill,  New  Glasgow  and  Sydney. 

Gavin  N.  Houston,  m.e.i. c,  who  has  had  twenty-five 
years  experience  in  engineering  and  was  formerly  Acting 
Commissioner  of  Irrigation  for  the  Dominion  and  a 
member  of  the  Irrigation  Council  of  Alberta,  has  opened 
an  office  in  the  Oliver  Block,  Lethbridge,  Alberta,  as 
consulting  engineer.  Mr.  Houston  is  prepared  to  make 
reports  on  or  design  and  supervise  the  construction  of 
irrigation  and  water  power,  water  supply,  including  water 
purification,  sewerage,  including  sewage  disposal,  highways 
and  highway  bridges. 

Capt.  R.  O.  Thexton,  a.m.e.i.c,  has  spent  the  past 
eighteen  months  on  the  West  Coast  of  Africa,  where  he 
has  been  in  charge  of  maintenance  of  the  first  eighty 
miles  of  the  new  Nigerian  Eastern  railway.  The  work 
on  this  section  included  the  erection  of  station  buildings 
and  quarters,  etc.,  in  addition  to  roadbed  construction. 
In  a  interesting  letter  Capt.  Thexton  speaks  highly  of 
the  life  on  the  West  Coast  of  Africa  and  in  describing 
the  work  states  that  the  station  buildings,  etc.,  are  being 
constructed  of  concrete  blocks  made  on  the  job.  Capt. 
Thexton,  is  at  present  on  leave  and  will  be  at  Twyford, 
Nr.  Winchester,  Hants,  England,  until  the  end  of 
January,  1924. 

W.  L.  Ketchen,  m.e.i. c,  has  resigned  from  the 
Riordon  Company,  Limited,  and  has  joined  the  Whalen 
Pulp  and  Paper  Mills,  Limited,  at  Port  Alice,  B.C. 
His  early  engineering  education  was  received  at  the 
Edinburgh  School  of  Technology  and  Heriot  Watt 
Engineering  College  and  after  three  years  engineering 
work  in  the  Old  Country  he  came  to  Canada  in  1902. 
For  the  next  twelve  years  he  was  with  the  Canadian 
Pneumatic  Tool  Company,  the  Dominion  Pneumatic  Tool 
Company,  and  J.  A.  Jamieson,  m.e.i. c,  consulting  engin- 
eer, for  a  short  period,  and  the  Dodge  Manufacturing 
Company,  Ltd.,  for  seven  years.  In  1914  he  joined  the 
Riordon  Pulp  and  Paper  Company  and  was  placed  in 
charge  of  outside  construction  at  Hawkesbury,  Ont., 
later  being  appointed  chief  engineer  of  construction  first 
at  Merriton,  Ont.,  than  at  Hawkesbury  and  later  on  the 
new  mill  at  Temiskaming,  Ont.,  where  he  was  subse- 
quently appointed  manager. 

Advisor  to  Economic  Conference 

Dr.  Charles  Camsell,  m.e.i. c,  deputy  minister  of 
Mines,  sailed  for  London  on  the  Regina  on  September 
1st,  and  is  reported  to  have  reached  his  destination  on 
the  10th  inst.  His  address  while  away  is  c  o  High 
Commissioner  for  Canada,  Kinnaird  House,  Pall  Mall 
East,  London  S.W.  1. 

Dr.  Camsell's  most  important  commission  is  to  act 
as  technical  adviser  on  problems  related  to  the  mining 
industry  to  the  Cabinet  delegation  to  the  Imperial 
Economic  Conference.  Prior  to  the  opening  of  the 
conference  he  will  confer  with  a  representative  of  the 
department  who  has  been  associated  with  the  Canadian 
exhibition  train  in  France,  with  the  Imperial  Mineral 
Resources  Bureau,  and  with  other  organizations  and 
officials  through  whom  information  concerning  Canada's 


mineral  resources  can  best  be  disseminated  in  Great 
Britain  and  the  continent. 

Returned  from  European  Conference 

J.  B.  Challies,  M.E.I. c,  director  of  the  Dominion 
Water  Power  Branch,  Department  of  the  Interior, 
returned  to  Ottawa  on  September  17th  from  London  and 
Paris  where  he  represented  the  Hon.  Charles  Stewart, 
minister  of  the  Interior,  in  conferences  of  delegates  from 
the  principal  countries  participating  in  the  World  Power 
Congress  which  is  to  be  held  in  London,  England,  during 
July  1924. 

As  a  result  of  this  International  Conference  a  unanim- 
ous agreement  was  reached  respecting  the  purposes  and 
the  programme  of  the  congress.  A  statement  regarding 
preparations  for  Canadian  participation  in  the  congress 
will  no  doubt  be  issued  as  soon  as  Mr.  Challies  has  had 
an  opportunity  of  reporting  to  his  minister.  It  is  under- 
stood that  besides  Great  Britain,  France,  Italy,  Spain, 
Belgium,  Norway,  Sweeden,  the  United  States  and 
Canada  all  signified  active  interest  in  the  congress. 

Awarded  Cross  of  the  Legion  of  Honour. 

Dr.  L.  A.  Herdt,  m.e.i. c,  for  many  years  head  of 
the  Department  of  Electrical  Engineering  at  McGill 
University,  is  receiving  the  congratulations  of  his  many 
friends  on  the  tribute  paid  to  him  by  the  French  Govern- 
ment in  awarding  him  the  Cross  of  the  Legion  of  Honour. 
Dr.  Herdt  is  of  French  origin  having  been  born  in  Trou- 
ville,  France,  but  has  lived  in  Canada  since  his  childhood. 

This  distinction  has  been  awarded  by  the  French 
Government  in  recognition  of  the  services  rendered  by 
Dr.  Herdt  to  the  cause  of  higher  scientific  education  and 
also  on  account  of  signal  services  rendered  by  him  to 
France  during  the  war.  At  the  outset  of  hostilities  in 
1914,  Dr.  Herdt  immediately  left  for  France  as  a  French 
war  reservist  and  for  four  years  he  devoted  his  energy 
to  the  cause  of  France.  He  was  appointed  Technical 
Representative  of  the  French  Republic  for  war  purchases 
in  Canada,  his  work  in  connection  with  which  was  an 
outstanding  success. 

Changes  in  New  Brunswick  Electric  Power  Commission. 

S.  R.  Weston,  a.m.e.i.c,  formerly  assistant  chief 
engineer  of  the  New  Brunswick  Electric  Power  Com- 
mission, has  been  appointed  chief  engineer,  C.  O.  Foss, 
m.e.i.c,  formerly  chief  engineer,  having  resigned.  Mr. 
Weston  graduated  with  the  degree  of  B.Sc.  in  civil 
engineering  from  the  University  of  New  Brunswick  in 
1914,  the  summers  having  been  spent  surveying  with  the 
New  Brunswick  Railway  Company.  After  graduation  he 
carried  on  general  survey  work  until  1916  when  he  was 
transitman  on  location  survey  for  the  St.  John  and 
Quebec  Railway,  Gage  town  to  Westfield,  under  Herbert 
Phillips,  m.e.i.c.  In  September  1916  he  was  made 
engineer  in  charge  of  construction,  Evansdalc  to  Browns 
Flats,  for  the  same  company.  In  April  1918  Mr.  Weston 
became  chief  engineer  of  "the  Midland  Coal  Company, 
Limited,  at  Salmon  Arm,  B.C.  In  April  1920  he  was 
appointed  assistant  chief  engineer  of  the  New  Brunswick 
Electric  Power  Commission,  in  charge  of  hydraulic  work. 
Musquash  development,  and  responsible  for  general  field 
construction. 

The  position  of  construction  engineer  has  been  filled 
by  the  appointment  of  C.  McN.  Steeves,  M.SC.,  M.E.I.C, 
formerly  Captain  in  the  C.E.F.  Mr.  Steeves  graduated 
from  the  University  of  New  Brunswick  in  l!">.>,  and  since 
graduation  has  taken  an  active  part  in  the  affairs  o\  the 
University.  Alter  graduation  he  was  engaged  in  railway 
engineering  and  later  entered  the  service  <>i  the  Federal 
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government  in  the  Department  of  Public  Works,  resigning 
to  take  the  jxisition  of  chief  engineer  of  the  Maritime 
Dredging  Company.  Following  active  service  overseas 
Mr.  Steeves  was  for  a  time  engineer  officer,  Military 
District  No.  7,  St.  John,  N.B.,  and  later  resident  super- 
intendent, engineering  branch,  D.S.C.R.,  maritime  prov- 
inces. In  1921  he  was  contractors  engineer,  International 
Bridge,  Edmundston,  N.B.,  to  Madawaska,  Me.  He 
resigned  from  the  position  of  engineer  for  Concrete 
Builders  Limited,  Fredericton,  N.B.,  to  assume  his  new 
position. 


ELECTIONS  AND  TRANSFERS 


i 

At  the  meeting  of  Council  held  on  September  18th, 
1923,  the  following  elections  and  transfers  were  effected: — 

Member. 

TAYLOR,  Howard  Smith,  B.C.E.  (Univ.  of  Maine),  consulting 
engineer,  Dayton,  Ohio,  and  Montreal,  Que. 

Associate  Members. 

BLAKE,  James  Hewat,  mech.  inspr.,  Dept.  of  Lands,  B.C.,  Prov. 
Govt.,  Victoria,  B.  C. 

BOWER,  Joseph  Henry  Winteringham,  B.A.Sc.  (Honours),  (Univ. 
of  Toronto),  secretary,  Hydro-Electric  Inquiry  Commission,  Toronto, 
Ont. 

HENDERSON,  Judson  Pulford,  B.A..M.A.,  (Univ.  of  Toronto), 
in  charge  of  radio  equipment,  Dominion  Observatory,  Ottawa,  Ont. 

MCCARTHY,  Clarence  Wilbert,  Highway  Board  of  Nova  Scotia, 
Halifax   N.S. 

PATTENDEN,  Albert  Henry,  elect '1.  engr.,  Canadian  Consolidat- 
ed Rubber  Company,  Montreal,  Que. 

SCHULTE,  Theodore,  supt.,  telephone  electrical  equipment, 
C.P.R.,  D.N.R.,  Calgary,  Alta. 

TOPPING,  Victor,  B.A.Sc.  (Honours),  (Univ.  of  Toronto),  engr. 
of  traffic  analysis,  Toronto  Transportation  Commission,  Toronto,  Ont. 

WALLACE,  Gordon  Leslie,  B.A.Sc.  (Univ.  of  Toronto),  designing 
engr.,  Norman  McLeod,  Limited,  General  Contractor,  Toronto,  Ont., 
also  private  practice  on  bldg.  constrn. 

Juniors. 

CONSTABLE,  Laurence  Earl,  instr'man.,  H.E.P.C.  of  Ontario, 
Niagara  Falls,  Ont. 

GERIN,  Maurice,  B.S.,  (Univ.  of  Montreal),  M.S.  (Mass.  Inst. 
Tech.),  salesman,  pump  and  elec.  dept.,  Canadian  Fairbanks  Morse 
Co.  Ltd.,  Montreal,  Que. 

HOGG,  Robert,  senior  laboratory  asst,  Welland  Ship  Canal, 
Testing  Laboratories,  Thorold,  Ont. 

LAKE,  Henry  Morton,  senior  dftsman,  on  blast  furnace  repairs, 
Algoma  Steel  Corporation  Ltd.,  Sault  Ste  Marie,  Ont. 

STALKER,  Collin  Holmes,  locating  engineer,  Larder  lake  exten- 
sion, Nipissing  Central  Rly.,  Toronto,  Ont. 

TREMPE,  J.  C.  Lucien,  B.A.Sc,  C.E.,  (Ecole  Polytech.),  asst. 
mtce.  engr.  of  highway  bridges,  Public  Works  and  Labor  Dept.,  Quebec, 
Que. 

Affiliate. 

EVANS,  Herbert  George,  district  manager,  Canadian  Ingersoll- 
Rand  Co.,  Ltd.,  St.  John,  N.B. 

Transferred  from  the  Class  of  Associate  Member 
to  that  of  Member. 

FOWLER,  Charles  Allison  DeWitt,  B.Sc.  (N.S.Tech.  Coll.),  priva- 
te practice,  Halifax,  N.S. 

McKIEL,  Harold  Wilson,  B.A.,  B.Sc.  (Queen's  Univ.),  senior  pro- 
fessor of  engineering,  Mount  Allison  University,  Sackville,  N.B. 

Transferred  from  the  Class  of  Junior  to  that 
of  Associate  Member. 

CHAPLEAU,  Joseph  Paul,  B.Sc,  C.E.  (Ecole  Polytech.), 
res.  engr.,  Alma  and  Jonquieres  Railway  Co.,  St.  Joseph  d'Alma,  Que 

DAVIES,  Vernon  Russell,  B.Sc,  M.Sc,  (McGill  Univ.),  M.C.E. 
(Univ.  of  Man.),  demonstrator,  dept.  of  geodesy  and  surveying,  McGill 
University,  Montreal,  Que. 

Ill  (.1IES,  Bernard  Hope,  asst.  engr.,  The  Nigerian  Railways, 
Kakuri,  Nigeria. 

ROBERTS,  Stanley  Orley,  engr.,  Geodetic  Survey  of  Canada, 
Ottawa,  Ont. 


Transferred  from  the  class  of  Student  to  that 
of  Associate  Member. 
NOONAN,  William  Ilysanth,  B.  St.     N.S.Tech.  Coll.;.  private 
practice,  Halifax,  .VS. 

PERRY,  Rolf  Selby,  B.Sc.  (McGill  Univ.),  acting  supt.  in  charge 
of  laboratory,  Forest  Products  Laboratories  of  Canada,  Vancouver 
Branch,  Vancouver,   B.C. 

Transferred  from  the  class  of  Student 
to  that  of  Junior. 

DONALDSON,  Arthur,  B.Sc.  (C.E.),  (Univ.  of  Alta.;,  timekpr. 
and  material  clerk,  Carter  Halls  Aldinger  Co.  Ltd.,  Winnipeg,  attached 
to  the  Alberta  Provincial  Office,  Edmonton,  Alta. 

JACKSON,  Carl  Henry,  B.Sc  (McGill  Univ.;,  testman,  Can.  Gen. 
Elec,  Co.  Ltd.,  Montreal,  Que. 

LOGAN,  William  Hector,  C.N.R.,  Fort  William,  Ont. 

THOMPSON,  Howard  Grant,  B.A.Sc.  (Univ.  of  Toronto),  stores 
engr.,  Kipawa  Mill,  Riordon  Company,  Limited,  Timiskaming,  Que. 

The  following  Student  was  admitted: — 

CHAMPION,  Cecil  Hugh,  Apt.  No.  1,  21  Chesterfield  Avenue, 
Westmount,  Que. 


*« 


EMPLOYMENT  BUREAU 


£ 
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Situations  Wanted 

Mechanical  Engineer. 
Mechanical  engineer,  graduate,  S.E.I.C,  age  25,  open  for  immediate 
engagement,   experience  in  sawmill   and   general   construction   work., 
good    references,    desires    permanent    position.     Apply    Box    120-W. 

Construction  Engineer. 

Construction  engineer,  m.e.i.c,  M.Am.Soc.c.E.,  professional  engineer 
of  Ontario,  graduate  and  post  graduate  prominent  engineering  college, 
with  thirty  years  experience  in  railway,  municipal  and  water  power 
engineering,  desires  connection  with  engineering  or  contracting  firm. 
Have  specialized  in  heavy  construction  in  power  development.  Applv 
Box  121-W. 

Construction  Engineer. 

Construction  engineer,  McGill  graduate,  age  34,  married,  desires 
permanent  connection  with  consulting  engineer  or  manufacturing 
company  about  to  engage  in  construction  work  or  addition  to  plant. 
Construction  of  steel  and  mill  buildings,  railroads,  dams  and  smelters, 
surveying  engineering  office  and  plant  chemist  experience.  Applv 
Box  122- W. 

Construction  Engineer. 

Engineer  qualified  by  London  Civil  and  Military  examination, 
with  good  practical  constructional  experience  in  municipal  town 
planning  and  bridge  engineering,  pioneer  irrigation  and  water  supply, 
seeks  post  as  developer  in  details  for  suggested  projects  or  constructional 
engineer;  age  30.     Apply  Box  123-W. 

Civil   Engineer. 

Civil  and  sanitary  engineer,  a.m.i.s.e.  (London)  requires  re- 
engagement  in  Canada.  Past  thirteen  years  assistant  engineer  and 
superintendent  to  London  firm  of  engineers  and  contractors.  Bridges, 
harbours,  sewerage,  roads.  At  present  building  bridge.  Late  Lieut. 
Canadian  Railway  Corp.     Own  passage  paid.     Apply  Box  124-W. 

Situations   Vacant 

Mechanical  Draughtsmen 

Two  mechanical  draughtsmen,  technical  graduates  preferred, 
one  to  three  years'  experience  required.  Reply  stating  age,  salary 
required  and  when  available  to  Box  No.  53-Y. 

Mechanical  Designers 

Company  central  district,  Canada,  manufacturing  large  machinery 
of  diversified  nature  needs  two  designers  capable  of  making  close 
estimates  and  laying  out  work  for  draughting  office.  Please  state 
education,  full  qualifications,  salary,  age,  etc.,  in  first  letter.  Applv 
Box  No.  54  -V. 

Hydro-electric  Plant  Designers  and  Tracers 

Large  power  company  in  Quebec  wishes  to  secure  the  services 
of  two  engineers  with  experience  in  hydro-electric  power  plant  design, 
and  also  two  first-class  tracers.     Apply  Box  No.  o5-Y. 

Mechanical  Designers  and  Draughtsmen 

Several  good  men  wanted  with  experience  in  design  and  detailing 
of  cranes,  head  gates  and  operating  machinery,  etc.  Location  centra' 
Canada.  High-class  men  only,  wanted.  Please  state  education,  ful 
qualifications,  salary,  age,  etc.,  in  first  letter.     Apply  Box  No.  56-Y. 
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Classification,  Remuneration  and  Tariff  of  Fees 

of  Engineers 

Schedules  adopted  as  a  guide  for  the  members  of  the  Institute. 


The  Committee  on  Classification  and  Remuneration  has  issued 
two  reports,  one  on  classification  and  remuneration  and  the  other 
on  fees  of  engineers,  both  of  which  are  published  in  this  issue  of  The 
Journal  by  the  authority  of  Council  with  the  object  of  their  serving 
as  a  guide  to  the  members.  The  Institute  committee  was  appointed 
by  the  Council  of  nineteen  twenty,  which  approved  of  the  establishing 
by  The  Institute  of  rates  of  remuneration  for  its  members,  both  by 
fee  and  by  salary.  The  report  relating  to  the  annual  compensation 
of  engineers  and  to  the  classification  of  those  not  in  consulting  practice 
was  published  in  The  Journal,  November  nineteen  twenty-two,  having 
been  first  referred  to  the  branch  executives  for  their  opinion.  This  report 
was  presented  to  the  last  annual  meeting  and  adopted,  being  referred  to 
the  Council  for  action.  The  final  decision  of  Council  was  that  this 
report  should  be  placed  before  the  members  to  be  used  as  a  guide 
for  reference  in  considering  classification  and  remuneration  of  members 
of  The  Institute  on  salary. 

Members  are  invited  to  make  any  comments  with  a  view  to 
revision  if  considered  desirable  at  the  next  annual  meeting. 

Classification  and  Remuneration 

The  Committee  was  constituted  by  resolution  of  Council  dated 
March  23,  1920.  Progress  reports  have  been  submitted  from  time  to 
time. 

The  report  of  your  Committee  is  divided  into  two  parts: 

Part  I   —  Relates  to  annual  compensation. 

Part  II  —  Relates  to  fees  for  special  work,  particularly  that  of 
a  consulting  engineering  nature. 

Your  Committee,  in  preparing  this  report,  has  had  before  it  the 
reports  of  the  Toronto,  Winnipeg,  Vancouver,  Saskatchewan,  Quebec 
and  Halifax  Branches  of  The  Engineering  Institute,  that  of  the  British 
Columbia  Technical  Association,  reports  of  certain  of  the  societies  of  the 
United  States,  as  well  as  that  of  Engineering  Council  of  New  York. 
It  has  also  availed  itself  of  the  information  to  be  obtained  from  time  to 
time  in  the  technical  press.  Full  consideration  has  been  given  to  the 
classification  of  the  Dominion  Government  engineering  and  allied  ser- 
vices made  under  the  supervision  of  the  Civil  Service  Commission  of 
Canada. 

Classification 

Your  Committee  realizes  that  the  first  essential  towards  any  concert- 
ed or  general  effort  on  the  part  of  the  engineering  profession  in  Canada 
towards  proper  compensation  for  its  services  is  a  standardized  classifi- 
cation with  accompanying  rates  of  remuneration.  It  has,  therefore, 
been  the  main  purpose  of  your  Committee  to  evolve  an  appropriate  clas- 
sification and  scale  of  remuneration.  After  a  careful  study  of  the  sev- 
eral reports,  that  proposed  by  the  Engineering  Council  recommends  itself 
to  your  Committee  and,  with  some  alterations,  has  been  adopted  as  the 
basis  of  this  classification.  The  subdivision  into  professional  and  sub- 
professional  service  has  been  discarded  as  it  was  felt  to  be  impossible  to 
draw  any  marked  distinction  between  them,  and  that  there  was  no  ad- 
vantage in  doing  so.  This  required  a  certain  revision  of  grades  V, 
VI,  and  VII  in  regard  to  duties  and  qualifications.  Another  slight 
revision  has  been  made  to  give  the  college  graduate  less  advantage 
over  the  non-graduate  with  experence  for  the  first  year  or 
so  after  graduation,  and  a  greater  advantage  thereafter  until  the  higher 
positions  are  reached.  It  is  felt  that  for  the  higher  positions  a  fixed 
difference  in  years  of  experience  between  the  graduate  and  non-graduate 
is  purely  academic  but  the  Engineering  Council  periods  have  been 
retained. 

While  the  names  attached  by  the  Engineering  Council  to  the  differ- 
ent grades  in  the  classification  have  been  retained,  it  has  been  only  for 
the  purpose  of  identifying  the  different  grades  by  association  with  a 
name;  the  name  attached  to  an  engineering  position  need  not  necessarily 
be  an  indication  of  the  grade  that  would  be  accorded  that  position  in  this 
classification.  The  name  of  Chief  Engineer  of  a  small  industrial  con- 
cern or  a  small  municipality  might  correspond  to  grade  V  or  VI  in  the 
matter  of  duties  and  qualifications.  It  should  lie  possible,  however, 
from  the  nature  of  the  duties  required  and  the  qualifications  demanded 
for  any  position,  to  assign  thai  position  to  its  proper  grade  in  the  classifi- 
cation. The  list  of  positions  given  corresponding  to  each  grade  is  merely 
suggestive. 

Chief  Engineer:  There  are  certain  engineering  positions  of  greal 
importance  which  require  men  of  the  highest  engineering  ability  and 
trammgand  executive  attainments  and  the  occupants  of  such  positions 
your  Committee  has  given  the  title  ol  (  hiel  Engineer.  Such  positions 
are  considered  as  being  outside  the  scope  ol  engineering  classification. 


The  Classification  prepared  by  your  Committee  is  as  follows: 

Grade  I — Assistant  Chief  Engineer 

Duties  —  To  act  in  administrative  charge  of  a  technical  organi- 
zation, or  of  a  main  division  thereof ;  to  determine  the  general  policies  of 
the  organization  under  the  limitations  imposed  by  law,  regulation  or 
other  fixed  requirements;  to  have  final  responsibility  for  the  preparation 
of  reports,  cost,  estimates,  designs,  and  specifications  and  for  the  con- 
struction, maintenance,  or  operation  of  engineering  works  or  projects; 
to  have  full  charge  of  the  collection  and  presentation  of  data  for  the  con- 
duct of  valuation  proceedings;  to  conduct  or  direct  the  most  compre- 
hensive lines  of  engineering  research. 

Qualifications  —  Training  and  experience  of  a  character  to  give 
substantial  evidence  of  engineering  knowledge  and  ability  or  of  executive 
capacity  of  highest  order  along  lines  of  work  similar  to  those  involved 
in  the  position  to  be  occupied  and  of  at  least  twelve  years'  duration 
of  which  at  least  four  years  shall  have  been  spent  in  work  of  a  similar 
character  in  a  subordinate  position,  and  at  least  five  years  in  responsible 
charge  of  important  work  or  projects.  Fundamental  training  equivalent 
to  that  represented  by  professional  degree  granted  upon  the  completion 
of  a  standard  course  of  engineering  instruction  in  an  educational  institu- 
tion of  recognized  standing,  or,  in  the  absence  of  such  degree  at  least 
four  years  additional  experience.  The  completion  of  each  year  of  such 
standard  course  shall  be  considered  the  equivalent  of  one  full  year  of 
such  additional  experience. 

Positions  corresponding  to  this  Grade:  Assistant  Chief  Engineer, 
City  Engineer,  Superintending  Engineer  for  a  Province,  etc. 

Grade  II — Engineer 

Duties  —  Under  general  administrative  direction  and  within  the 
limits  of  the  general  policies  of  the  organization,  to  have  rsponsible 
charge  of  and  to  initiate  and  determine  policies  for  a  major  subdivision 
of  an  organization;  to  prepare  for  final  executive  action  reports,  cost 
estimates,  designs,  specifications,  and  valuation  studies  and  data;  to 
have  immediate  charge  of  the  construction,  maintenance  or  operation 
of  engineering  works  or  projects  of  major  importance;  to  conduct  or 
direct  major  lines  of  engineering  research ;  or  to  furnish  for  execut  ion 
action  expert  or  critical  advice  on  engineering  works,  projects  or  policies. 

Qualifications  — ■  Active  professional  practice  or  executive  charge 
of  work  for  at  least  eight  years,  of  a  character  to  demonstrate  a  high 
degree  of  initiative  and  of  ability  in  the  administration,  design,  or  con- 
struction of  engineering  works  or  projects  of  major  importance,  of  which 
at  least  three  years  have  been  spent  in  work  of  a  similar  character  in  a 
subordinate  position  and  at  least  three  years  in  responsible  charge  of 
work.  Fundamental  training  equivalent  to  that  represented  by  pro- 
fessional degree  granted  upon  the  completion  of  a  standard  course  of 
engineering  instruction  in  an  educational  institution  of  recognized  stand- 
ing, or,  in  the  absence  of  such  degree,  at  least  four  years  of  additional 
experience.  The  completion  of  each  full  year  of  such  standard  course 
shall  be  considered  the  equivalent  of  one  year  of  such  additional 
experience. 

Positions  corresponding  to  this  Grade:  Engineer,  District  Engineer, 
Designing   Engineer,   etc. 

Grade  III — Senior  Assistant  Engineer 

Duties  -Under  general  administrative  and  technical  direction  to 
be  in  responsible  charge  of  an  intermediate  division  of  an  organization; 
to  exercise  independent  engineering  and  assume  responsibility  in  studies 
and  computations  necessary  for  the  preparation  of  reports;  cosl  estimates, 
designs,  specifications  or  valuations;  to  have  immediate  charge  of  the 
construction,  maintenance  or  operation  <>l  important  engine* 
works  or  projects;  or  to  conduct  or  direct  important  lines  of  engineering 
research. 

Qualifications      Active  professional  practice  or  executive  chai 
work  for  at  Least  five  years,  ol  which  al  least  thre  hall  have  been 

spent  in  work  of  a  similar  character  in  a  subordinate  position,  with  at 
least  one  year  in  responsible  charge  of  work.     Fundamental 
equivalent  to  that  represented  by  professional  di  i  the 

completion  of  a  standard  course  ol  engineering   instruction  inanedu 
cational  institution  ol  recognized  standing,  or,  in 
,it  least  five  years  ol  additional  experience     The  completion  of  i 
full  year  of  such  standard  course  shall  be  i  I  the  equivall  I 

one  year  of  such  additional  expi  rii 

Positions  com  sponding   to  U 
Division  Engineer,  Engineei  ol  a  Department. 
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Grade  IV     Assistant  Engineer 

Dutie:  Under  specific  administrative  and  technical  direction,  to 
be  responsible  for  the  conducl  of  the  work  of  a  minor  subdivision  ol  an 
organization,  to  colled  and  compile  data  for  special  items  oi  engineering 

Btudi(  ite  Charge  Ol  field  survey  projects  and  ol  the  de- 

sign and  construction  ol  engineering  work;  to  lay  out  and  develop  work 
from  specifications  and  to  supervise  the  work  of  draughting  or  comput- 
ing force;  oi  to  conduct  specific  tests  or  im  ns  of  apparatus, 
materials  or  processes. 

Qualifications  Experience  for  at  least  three  years  of  which  one 
year  shall  have  been  spent  in  duties  of  a  similar  character  in  a  subbrdina 
te  position.  Fundamental  training  equivalent  to  that  represented  by 
professional  degree  granted  upon  the  completion  of  a  standard  course 
of  engineering  instruction  in  an  educational  institution  of  reco 
standing,  or,  in  absence  of  such  degree,  at  least  five  years  of  additional 
experience.  The  completion  of  each  full  year  of  such  standard  course 
shall  be  considered  the  equivalent  of  one  year  of  such  additional 
experience. 

Positions  corresponding  to  this  Grade:  Assistant  Engineer,  Estimat- 
ing Engineer,  Chief  Engineering  Draughtsman.  Engineer  on  Construc- 
tion, etc. 


Crude   V      Junior  Assistant  Engineer 

Duties  l  nder  immediate  supervision  to  take  charge  of  squads  in 
draughting  office;  to  direct  work  of  field  party  on  surveys  or  construc- 
tion; to  direct  the  work  of  computing  surveys,  estimates;  todesign  minor 
engineering  works;  to  compute  and  compile  data  for  reports  or  records; 
to  investigate  minor  details  of  engineering  work;  to  perform  tests  of  appa- 
ratus, material  or  processes;  to  have  charge  of  inspection  of  engineer- 
ing works    under    construction. 

Qualifications  -  Experience  for  at  least  two  years  in  duties  of  a 
similar  character  in  a  subordinate  position.  Fundamental  training 
equivalent  to  that  represented  by  professional  degree  granted  upon  the 
completion  of  a  standard  course  of  engineering  instruction  in  an  educa- 
tional institution  of  recognized  standing,  or,  in  absence  of  such  degree, 
education  equivalent  to  graduation  from  a  high  school  and  at  least  four 
years  of  additional  experience.  The  completion  of  each  full  year  of 
such  standard  course  shall  be  considered  the  equivalent  of  one  year  of 
such  additional  experience. 

Positions  corresponding  to  this  Grade:  Junior  Assistant  Engineer, 
Inspecting  Engineer,  etc. 
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Grade  VI — Junior 

Duties  —  To  supervise  the  plotting  of  notes  and  maps,  to  perform 
work  involving  the  use  of  surveying,  measuring  and  draughting  instru- 
ments; to  take  charge  of  parties  on  survey  or  construction  work;  to  design 
details  from  sketches  and  specifications;  to  compute  and  compile  data 
for  reports  or  records;  to  inspect  or  investigate  minor  details  of  engineer- 
ing work;  to  supervise  construction  or  repair  work;  to  check  plans, 
surveys  and  other  engineering  data. 

Qualifications  —  Experience  for  at  least  one  year  in  work  of  a  similar 
nature  in  a  subordinate  position.  Fundamental  training  equivalent 
to  that  represented  by  a  professional  degree  granted  upon  the  completion 
of  a  standard  course  of  engineering  instruction  in  an  educational  institu- 
tion of  recognized  standing,  or,  in  the  absence  of  such  degree,  education 
equivalent  to  graduation  from  a  high  school  and  at  least  three  years  of 
additional  experience.  The  completion  of  each  full  year  of  such  standard 
course  shall  be  considered  the  equivalent  of  one  year  of  such  additional 
experience. 

Positions  corresponding  to  this  Grade:  Senior  Draughtsman, 
Inspector,  etc. 

Grade  VII — Senior  Aid 

Duties  —  To  prepare  general  working  drawings  where  design  is 
furnished;  to  plot  notes  and  prepare  maps;  to  design  simple  structures; 
to  make  computations  and  compile  data  for  reports  and  records,  to 
prepare  routine  tests  of  apparatus  or  materials,  to  run  surveying  instru- 
ments and  to  adjust  and  care  for  same;  to  compute  surveys  and  estimates 
to  make  minor  engineering  computations;  to  inspect  incidentally  con- 
struction or  repair  work. 

Qualifications  —  Experience  for  at  least  two  years  in  work  of  a 
nature  to  qualify  for  this  grade.  Education  equivalent  to  graduation 
from  a  high  school  and  familiarity  with  the  use  of  the  slide  rule  and  to 
logarithmic  and  other  simple  mathematical  tables.  The  completion  of 
each  full  year  of  a  standard  course  in  an  educational  institution  of  recog- 
nized standing  shall  be  considered  as  the  equivalent  of  one  year  of  the 
experience  otherwise  required. 

Positions  corresponding  to  this  Grade:  Draughtsman,  Leveller,  Tran- 
sitman,  etc. 

Grade  VIII — Junior  aid 

Duties  —  To  trace  and  letter  maps  and  plans;  to  make  simple 
drawings  from  sketches  and  data;  to  make  minor  calculations;  to  run 
tape  or  levelling  rod;  to  perform  other  miscellaneous  subordinate  duties 
in  survey  party  in  field  or  office,  as  directed. 

Qualifications  —  Education  equivalent  to  graduation  from  a  high 
school. 

Positions  corresponding  to  this  Grade:  Tracer,  Chainman,  Rodman, 
etc. 

Remuneration 

In  arriving  at  a  scale  of  remuneration,  your  Committee  has  paid 
particular  attention  to  the  report  of  the  Branches  of  The  Engineering 
Institute  as  representing  the  opinion  of  the  members  of  The  Institute 
throughout  Canada  as  to  what  would  be  a  reasonable  rate  of  compensa- 
tion for  engineering  services  in  salaried  positions.  These  reports  show 
a  very  wide  range  in  the  salaries  proposed,  especially  in  the  higher  grades 
and  the  variation  does  not  appear  to  be  a  question  of  location  or  the  sec- 
tion of  the  country  in  which  the  report  was  made.  The  difference ol 
opinion  of  different  groups  of  men  is  very  well  exemplified  by  the  report 
of  the  Vancouver  Branch  where  the  scale  of  remuneration  proposed  by 
a  committee  appointed  by  the  Branch  was  raised  from  fifteen  to  twenty 
per  cent,  for  the  intermediate  grades  at  a  general  meeting  of  the  Branch. 

In  this  report  no  attempt  is  made  to  give  different  salary  schedules 
for  different  services  such  as  "Railroad",  "Municipal"  or  "Industrial". 
Duties  of  the  same  nature,  or  work  of  the  same  grade  should  command 
the  same  remuneration,  other  conditions  being  the  same,  whether  the 
work  is  being  done  in  the  service  of  a  railroad,  a  municipality  or  an  indus- 
trial concern.  The  range  between  minimum  and  maximum  in  tin 
salaries  suggested  allows  latitude  for  the  difference  in  the  abilities  of 
OCCUpantS  of  the  same  position  m  the  lower  and  intermediate  grades. 
Your  Committee  feels  that  it  would  not  be  warranted  in  Suggesting 
salaries  for  the  higher  grades  beyond  Stating  what  it  thinks  to  be  a 
reasonable  minimum. 

While  tin  rates  "I  remuneration  proposed  in  tins  report  may  seem 
too  low  to  many  of  the  members  oi  The  institute,  your  Committee  felt 
that  it  would  in  advisable  to  be  moderate  in  the  lust  scale,  that  then 
would  be  danger  of  defeating  the  object  for  which  the  schedule  is  designed 
it  too  inch  a  rate  were  proposed.  Demands  to  an  employer  which  to 
him  seem  unreasonable  will  receive  but  slight  consideration.  Nor  can 
there  beany  hope  of  making  a  schedule  effective  if  it  is  so  high  that  manj 
oi  the  members  of  the  profession  who  are  not  members  oi  The  InstituU 
would  be  satisfied  to  accept   positions  at    a  lower  salary  than  that 

proposed  by  the  schedule. 


On  the  other  hand  your  Committee  is  of  the  opinion  that  the  salary 
ranges  for  the  different  engineering  positions  in  the  Dominion  Govern- 
ment service  are  inadequate  for  the  professional  qualifications  exacted. 
It  would  seem  that  adjustments  should  be  made  either  to  give  higher 
salary  ranges  for  the  present  specifications,  or  reduced  qualifications 
for  the  present  salary  ranges  if  it  desired  to  attract  and  retain  a  staff  o'f 
properly  qualified  engineers  in  the  Government  service. 

The  following  table  gives  the  grade,  years  of  experience,  with  and 
without  a  college  degree  and  the  proposed  minimum  and  maximum  sala- 
ries for  each  grade: — • 


Years 

Years 

Grade 

Title 

with 

without 

Salary  Range 

degree 

degree 

Min. 

Max. 

VIII 

Junior  Aid 

0 

0 

600 

1,200 

VII 

Senior  Aid 

0 

2 

1,200 

1,800 

VI 

Junior 

1 

4 

1,800 

2,400 

V 

Junior  Asst.  Eng. 

2 

6 

2,400 

3,300 

IV 

Asst.  Eng. 

3 

8 

3,300 

4,200 

III 

Senior  Asst.  Eng. 

5 

10 

4,200 

5,400 

II 

Engineer 

8 

12 

5,400 

no  limit 

I 

Asst.  Chief  Eng. 

12 

16 

7,200 

no  limit 

What  steps  The  Engineering  Institute  may  take  to  put  this  or  any 
other  scheme  of  Classification  and  Remuneration  into  effect  is  not  within 
the  scope  of  this  Committee  to  advise.  It  is  the  opinion  of  the  Commit- 
tee, however,  that  the  larger  part  of  any  material  improvement  must 
come  from  the  action  of  the  members  of  the  profession  themselves. 
The  value  the  individual  member  of  the  profession  places  upon  his 
services  and  the  remuneration  he  insists  upon  obtaining,  must,  in  the 
long  run,  be  the  greatest  factor  in  bringing  about  a  financial  improve- 
ment in  the  profession.  It  is  hoped  by  your  Committee,  that  this  report 
will  set  an  equitable  standard  for  that  value,  and  will  be  a  guide  to  the 
members  of  the  profession  so  that  there  may  be  some  uniformity  in 
regard  to  the  remuneration  asked  for  the  performance  of  duties  of  a 
similar  character. 


Tariff  of  Fees 

The  Institute's  committee  having  spent  many  months  going  into 
the  subject  finally  submitted  to  the  Council  a  suggested  tariff  of  fees 
for  members  of  the  profession.  This  report  which  is  published  herewith 
for  the  first  time  has  been  received  by  Council,  and  after  a  thorough 
discussion  in  which  nearly  every  member  of  Council  took  part,  it  was 
accepted  by  the  Council  on  behalf  of  the  Institute  as  a  guide  for  min- 
imum charges  to  apply  in  the  absence  of  a  definite  agreement,  strong 
recommendation  being  made  that  engineers  in  practice  do  make  specific 
arrangement  in  every  case. ' 

Schedule   of   Minimum    Charges    for   Services   rendered    by 

Members  of  The  Engineering  Institute  of  Canada 

in  Private  Practice,  or  acting  as  Arbitrators 

or    Experts    in    Court. 

The  following  schedule  shall  apply  in  absence  of  any  specific 
written  agreement  between  the  professional  engineer  and  his  client. 

Ordinary  Consultations. 

1.  —  For  consultations  which  do  not  necessitate  a  written  report, 
the  charge  to  the  client  shall  be  established  in  accordance  with  the  time 
spent.  The  basis  shall  be  a  professional  day  of  six  hours  remunerated 
at  the  rate  of  $50.00.  Charges  for  fraction  of  a  day  shall  be  made  as 
follows,  namely  $30.00  for  one-half  of  a  day,  and  for  shorter  time 
$15.00  for  the  first  hour  or  fraction  of  an  hour,  depending  on  the  im- 
portance of  the  consultation. 

Written     Reports,    Valuations,    Arbitrations,    and 
Expert    Testimony 

2.  -For  investigations  or  study  of  a  project  with  a  preliminary 
report  based  on  reconnaissance  only  and  not  involving  detailed  sut 
and  preliminary  plans,  or  for  investigations  oi  report  pn 

ed  by  another  engineer  accompanied  by  a  report  on  the  subject,  for 
study  and  report  on  questions  in  litigation  as  valuatoi  ■"  as 

arbitrator,  or  for  preparations  and  depositions  b  OUTl  ol  justice 

or  a  board  of  arbitration,  or  for  attend  \  idence  in  Courl  during 

an  enquiry,  the  engineet      fe      hall  be  $50.00  pei  daj       l1 
will  pay  besides  tii  ill  out  "i  pocket  expenses  incurred  by  the 

engineet  in  connection  with  the  work,  and  shall  also  paj  foi  all  sal 
paid  foi  by  the  engineei  to  bit  hei  with  an  additional 

.inn  equivalent  to  L00  pea  cent  of  thi  to  cover  office  and 

overhead  expenses.     The  client  shall  deposit  with  < 
the  commencement   <<\   the  inv<  amount   equal  to  the 

r  timated  out  oi  pocket  expenses  thereon. 
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Written  Reports  with  Preliminary  Plans  and  Estimates  of 

Cost  Preparatory  to  the   Preparation  of  Construction 

Plans    and    Specifications 

2a.  For  the  preparation  of  a  written  report  on  a  project  with 
surveys,  investigations,  studies  and  conferences,  and  including  prelimin- 
ary plans  and  estimates  of  cost,  the  engineer's  fee  shall  be  based  upon 
a  percentage  of  the  estimated  cosl  o(  the  project  as  follows:  —  Where 
the  estimated  cost  is  $50,000  or  less,  2  per  cent,  and  not  less  than 
$100.00;  over  $50,000  and  not  over  $100,000,  \%  per  cent ;  over  $100,000 
but  not  over  $500,000,  1  \4  per  cent;  over  $500,000  but  not  over  $1,000,- 
000,  1}4  per  cent;  over  $1,000,000,  1  per  cent. 

In  addition  to  the  above  fees  the  client  shall  pay  all  out-of-pocket 
expenses  incurred  by  the  engineer  in  connection  with  the  work,  and 
shall  also  pay  for  all  salaries  paid  by  the  engineer  to  his  assistant 
together  with  an  additional  sum  equivalent  to  100  per  cent  of  the  said 
salaries  to  cover  office  and  overhead  expenses,  the  client  shall  deposit 
with  the  engineer  before  the  commencement  of  the  investigation  an 
amount  equal  to  the  estimated  out-of-pocket  expenses  thereon,  and 
pay  to  the  engineer  further  sums  from  time  to  time  as  he  may  request 
to  cover  the  salaries  of  assistants  actually  employed  in  connection  with 
the  project. 

Preparation  of  Construction  Plans  and  Specifications  and 
Supervision  of  Work  and  Acceptance  of  Complete  Work 

3.  —  For  the  preparation  of  construction  plans  and  specifications, 
advising  on  the  award  of  construction  contracts,  for  the  supervision 
of  construction,  for  the  testing  and  acceptance  of  machinery  or  con- 
struction works,  the  remuneration  shall  be  proportionate  to  the  cost 
of  the  undertaking.  Fees  shall  be  in  the  first  place  based  upon  the 
estimate  cost  of  the  project,  and  in  case  of  works  proceed  to  construction 
the  actual  fees  shall  be  in  accordance  with  the  total  cost  of  the  under- 
taking. The  following  percentages  shall  represent  the  fees  of  a  profes- 
sional engineer  and  shall  include  remuneration  for  sendee  of  his  office 
and  overhead  expenses: — 

Preparation  of  Construction  Plans  and  Specifications 

a.  —  For  the  preparation  of  construction  drawings  and  specifica- 
tions necessary  for  the  receipt  of  tenders,  the  fees  of  the  engineer  shall 
be  3  per  cent  of  the  cost  of  the  works,  provided  the  estimate  is  for  an 
undertaking  of  $50,000  or  less,  with  a  minimum  remuneration  of  $300.00 
for  enterprises  of  a  cost  of  $10,000  or  less.  The  undertaking  to  cost 
over  $60,000  and  less  than  one  million  dollars,  the  fee  shall  be  2}4 
per  cent  of  the  cost,  and  for  all  expenditure  over  one  million  dollars, 
the  fee  shall  be  2lA  per  cent  on  the  first  million  dollars  and  2  per  cent 
for  all  expenditure  in  excess  of  one  million  dollars. 

Supervision  of  Construction.    Testing  and  Acceptance  of 
Construction  Work  and  Machinery 

b.  —  Partial  Supervision. — Partial  supervision  comprising  consult- 
ation at  the  engineer's  office  and  occasional  visits  to  the  works  during 
the  normal  duration  of  construction  shall  be  remunerated  at  the  rate 
of  3  per  cent  to  2  per  cent  of  the  cost  of  the  undertaking,  depending 
on  the  importance  of  the  works.  The  remuneration  of  the  engineer 
shall  be  3  per  cent  of  the  cost  of  the  works,  provided  the  estimate  is 
for  an  undertaking  of  $50,000  or  less,  with  a  minimum  remuneration 
of  $300.00  for  enterprises  of  a  cost  of  $10,000  or  less.  For  undertakings 
to  cost  over  $50,000  and  less  than  $500,000,  the  fees  of  the  engineer 
shall  be  2)4  per  cent  of  the  cost,  and  for  all  expenditure  of  over  $500,000 
the  fee  shall  be  2  per  cent  of  the  cost. 

c.  —  Complete  Supervision. — Complete  supervision,  comprising 
consultations  at  the  engineer's  office,  visits  to  the  works,  and  in  addition, 
the  necessary  representative  of  the  engineer  on  the  works,  the  testing 
of  supplies  and  machinery  and  the  acceptance  of  machinery  or  works, 
shall  be  remunerated  at  the  rate  of  7  per  cent  to  3%  per  cent  of  the 
cost  of  the  works,  depending  upon  the  importance  of  same.  A  remuner- 
ation of  3y2  per  cent  shall  apply  to  undertakings  of  more  than  one 
million  dollars,  4  per  cent  for  works  costing  between  $500,000  and 
$1,000,000,  5  per  cent  for  works  costing  between  $200,000  and  $500,000, 
6  per  cent  for  works  costing  between  $50,000  and  $200,000,  and  7 
per  cent  for  works  costing  $50,000  or  less.  The  minimum  remunera- 
tion for  complete  supervision  shall  be  $700.00  for  works  of  $10,000 
or  less. 

General    Conditions 

4.  —  A  day's  work  of  a  professional  engineer  shall  be  computed  as 
six  hours.  Nevertheless,  when  an  engineer  is  obliged  to  go  out  of  the 
city  where  his  office  is  situated,  his  fees,  when  working  on  the  per 
diem  basis,  shall  be  computed  for  each  calendar  day  at  the  rate  fixed, 
and  each  24  hours  or  fraction  thereof  shall  be  considered  as  a  whole 
day  without  taking  into  consideration  the  time  actually  spent  on  the 
work  each  day. 

5.  —  The  fees  of  a  professional  engineer  in  case  of  questions  in 
litigation  are  not  contingent  on  the  decisions  of  the  court  of  justice, 
and  shall  be  settled  by  the  client  immediately  after  the  enquete. 


6.  —  For  reports,  studies,  plans  and  specifications,  the  client  shall 
pay  one-half  of  the  fees  of  the  engineer  at  the  time  the  engineer  will 
inform  him  that  the  preliminary  studies  have  been  terminated,  and 
the  other  half  shall  be  payable  upon  the  delivery  of  the  report  or  the 
plans  and  specifications. 

7.  —  All  test  borings,  assays  or  analyses  necessary  for  the  com- 
plete examination  of  any  site  or  foundations  for  the  erection  of  anv 
structure  shall  be  paid  for  by  the  client  in  addition  to  any  other  fee's 
or  percentages. 

8.  —  If  the  client  desires  changes  in  accepted  specifications  or 
plans,  the  engineer  shall  be  entitled  to  remuneration  based  upon  the 
necessary  delay  and  time  required  to  alter  such  plans  and  specifications 
either  by  himself  or  by  his  office  staff,  the  said  remuneration  to  be 
based  upon  the  per  diem  rates  hereinbefore  mentioned  in  paragraph  2. 

9.  —  In  the  preparation  of  specifications  and  plans  or  during  the 
supervision  of  construction,  particular  problems  may  arise  which  may 
necessitate  calling  a  specialist  into  consultation.  In  such  case  the 
fees  of  the  specialist,  whose  engagement  must  be  authorized  by  the 
client,  shall  be  directly  paid  by  the  client  in  addition  to  the  fees  of 
the  engineer. 

10.  —  The  actual  cost  of  all  travelling  expenses  and  other  disburse- 
ments incurred  by  the  engineer  in  connection  with  the  supervision  of 
works,  except  the  salaries,  travelling  expenses  and  living  expenses  of 
his  staff  to  and  from  and  on  the  works,  shall  be  paid  monthly  by  the 
client  in  addition  to  the  percentage  mentioned  above  in  paragraph  3. 

11. — The  percentages  named  for  remuneration  in  paragraph  3 
for  supervision  during  construction  are  intended  to  cover  the  services 
of  the  engineer  and  of  his  staff  during  the  period  ordinarily  expected  to 
be  covered  by  such  construction,  and  in  the  event  of  delays  occurring 
in  the  construction,  through  no  fault  of  the  engineer,  the  engineer's 
remuneration  shall  be  increased  to  compensate  him  for  the  extra  time 
necessarily  spent  by  him  and  his  staff  in  supervision,  on  the  basis  of 
the  per  diem  rates  for  personal  services  and  staff  mentioned  above  in 
paragraph  2. 

12.  — ■  During  the  construction  period  the  monthly  payments  made 
by  the  client  to  the  engineer  shall  not  be  less  than  $493.90  for  works 
costing  less  than  $10,000;  $590.00  for  those  over  $10,099  and  less  than 
$50,000;  $1,000.00  for  those  between  $75,000  and  $109,090,  and  $1,590.00 
for  works  costing  between  $159,099  and  $599,090,  and  proportionately 
for  works  costing  over  $599,000.  The  balance  of  any  amount  due 
for  services  during  the  construction  period  shall  be  paid  by  the  client 
to  the  engineer  on  acceptance  of  the  complete  works  by  the  engineer. 

13.  — ■  In  case  of  bankrupcy  or  failure  of  a  contractor  on  the 
construction  work  involving  additional  works  on  the  part  of  the 
engineer  over  and  above  that  contemplated  in  his  original  agreement, 
or  in  case  any  other  work  may  be  necessary  and  not  directly  relating 
to  the  preparation  of  specifications  and  plans  and  to  the  supervision 
of  the  work,  the  client  shall  reimburse  the  engineer  and  his  staff  on 
the  per  diem  basis  hereinabove  mentioned  provided  in  paragraph  2 
for  all  such  services. 

14.  —  All  specifications  and  plans,  and  construction  documents 
and  data  are  the  property  of  the  engineer.  The  client  is  entitled  to 
a  copy  of  plans  and  specifications  for  record  purposes  only  and  he 
shall  not  use  any  of  these  for  the  construction  of  another  project 

without  remunerating  the  engineer  therefor. 


The  Electric  Furnace  for  Iron  and  Steel 
By  Alfred  Stansfield,  D.Sc,  F.R.S.C.,  M.E.I.C. 

In  1907  Dr.  Stansfield  published  a  textbook  on  "The  Electric 
Furnace"  and  six  years  later  issued  a  re-written  edition  of  the  same. 
The  present  volume  entitled  "The  Electric  Furnace  for  Iron  and 
Steel"  which  has  been  published  within  the  last  few  months,  and  is 
devoted  entirely  to  the  use  of  the  electric  furnace  in  the  metallurgy 
of  iron  and  steel;  its  uses  in  other  branches  of  metallurgy  will  be  de- 
scribed in  a  later  volume. 

The  subject  is  divided  into  three  parts,  the  first  part  giving  a 
brief  history  of  the  electric  furnace  and  steel  metallurgy  and  the 
fundamental  points  of  the  electrical  requirements  for  this  purpose. 
In  the  second  part,  the  electrical  smelting  of  iron  ores  by  various 
methods,  and  the  production  of  ferro-alloys  is  dealt  with  in  a  most 
comprehensive  manner,  while  in  the  third  part  the  manufacture  of 
steel  and  the  important  types  of  electric  furnaces  used  for  this  purpose 
are  fully  described.  The  production  of  sponge  iron,  on  which  Dr. 
Stansfield  has  devoted  considerable  time  in  research,  is  treated  in  a 
chapter  on  "Indirect  Electric  Smelting  of  Iron  Ores".  To  those 
familiar  with  Dr.  Stansfield's  former  works  on  the  electric  furnace. 
this  latest  volume  will  have  a  special  appeal  as  representing  the  most 
recent  treatise  on  the  subject.  The  book  is  well  illustrated  and  con- 
tains some  450  pages,  and  is  published  by  McGraw-Hill  Book  Com- 
pany, 370-372  Seventh  Ave.,  New  York. 
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Peterborough  Branch 

R.  C.  Flitton,  A.M.E.I.C.,  Secretary. 

Peterborough  Branch  Banquet. 

At  a  recent  meeting  of  the  executive  committee  it  was  decided 
to  hold  this  year's  branch  banquet  on  the  evening  of  November  20th . 

Toronto  Branch 

/.  A.  Knight,  A.M.E.I.C.,  Secretary-Treasurer. 
L.  W.  Wynne-Roberts,  A.M.E.I.C.,  Branch  News  Editor. 

Activities  for  the  coming  session  will  be  resumed  on  October  12th, 
when  E.  J.  Mehren,  vice-president,  McGraw-Hill  Co.,  Inc.,  and 
editor  of  Engineering  News-Record,  will  address  a  luncheon  meeting 
at  the  King  Edward  hotel  on  "Random  Thoughts  on  Engineering 
Purpose",  being  a  commentary  on  the  changing  views  on  the  status 
of  the  engineer  and  his  work.  The  chairman's  inaugural  address  will 
be  given  on  October  18th,  on  "The  Rise  of  the  Engineer".  It  will 
trace  the  struggle  of  the  early  engineers  from  the  time  of  Brindley 
and  Smeaton  to  gain  professional  recognition  and  will  sketch  the 
contributions  to  civilization  which  the  engineer  has  made  and  is  making 
at  the  present  time.  On  October  25th,  Hon.  George  S.  Henry,  minister 
of  public  works  and  highways  for  Ontario,  will  speak  on  "The  Highway 
Situation  in  Ontario". 

The  Fuel  Committee  of  the  branch  is  at  work  vigourously.  Its 
labours  have  up  to  the  present  been  directed  towards  co-operating 
with  the  general  fuel  committee  of  The  Institute  in  securing  local  data 
for  the  purposes  of  the  general  study.  It  has  seemed  to  the  branch 
committee  to  be  best  to  work  in  this  way  at  the  outset. 

For  the  session  1923-24,  all  meetings  of  the  branch,  unless  other- 
wise announced,  will  be  held  in  room  22,  Mining  Building,  University 
of  Toronto.  It  is  believed  that  the  improved  accommodation  here 
available  will  react  most  favourably  on  the  attendance  at  branch 
meetings. 

Calgary  Branch 

/.  A.  Spreckley,  A.M. E.I. C,  Secretary. 
W.  St.J.  Miller,  A.M.E.I.C,  Branch  News  Editor. 

Following  a  luncheon  at  the  Board  of  Trade  rooms  on  August 
25th,  a  very  interesting  address  was  delivered  by  C.  M.  Moore,  super- 
intendent of  the  Imperial  Oil  Refineries  plant  in  East  Calgary.  Some 
fifty  members  of  the  branch  were  present  and  the  guests  included 
R.  L.  Dunsmore  and  J.  J.  Hanna,  members  of  the  Oil  Refineries  staff. 

The  speaker  dealt  with  the  technical  details  of  oil  treatment  very 
ably,  and  impressed  his  hearers  with  his  description  of  the  magnitude 
and  general  arrangements  of  this  particular  refinery,  especially  em- 
phasizing the  fact  that  when  completed  it  would  be  second  to  none  on 
this  continent  in  the  up-to-date  methods  of  refining  the  crude  oil. 
The  chemical  process  of  distillation  was  thoroughly  explained.  The 
gathering  adjourned  and,  under  the  guidance  of  the  superintendent 
and  his  staff,  left  in  automobiles  for  a  visit  to  the  refineries.  Here 
the  members  were  divided  up  into  groups,  and  a  most  instructive 
and  enjoyable  time  was  spent.  In  the  short  time  at  our  disposal 
we  were  only  able  to  make  a  general  exploration  of  the  plant,  but 
sufficient  to  enable  everyone  to  grasp  the  outstanding  features  of 
interest. 

Owing  to  the  incessant  noise  of  hammer  and  rivetting  implements 
it  was  difficult  to  follow  our  leaders  with  any  degree  of  certainty  as 
to  what  was  being  so  thoughtfully  demonstrated. 

A  visit  to  the  works  at  this  stage  of  construction  proved  perhaps 
more  interesting  to  the  inquisitive  nature  of  the  engineers  tlian  would 
have  been  the  case  had  the  plant  been  completed.  One  could  the 
more  readily  follow  the  progress  of  oil  through  the  many  processes 
from  the  tank  cars  to  the  final  treatment.  The  internal  anatomy 
of  the  multitubular  Kidwell  (Stirling)  type  boilers  exhibits  a  fascinating 
construction  not  realized  when  enclosed  in  its  outer  shell,  at  least 
not  to  the  average  visitor.  Pipes,  scraper  ash-conveyors,  mechanical 
stokers,  and  other  underground  equipment,  now  exposed  to  view,  will 
all  be  eventually  hidden  from  the  sight  of  the  curious. 

In  the  naphtha  treatment  plant  we  find  that  the  acid  used  in  the 
process  is  blown  into  the  tanks  and  not  pumped  in,  for  obvious  reasons. 
An  explanation  of  the  lead  lined  aerated  agitation  or  deformation 
tanks  proved  of  considerable  interest.  The  mam  pump  house  is 
centrally  located,  containing  three  steam  and  five  electrically  driven 
duplex  pumps.  Another  set  of  pumps  used  foi  distribution  to  the 
oil  Storage  tanks  at  the  east  end  comprises  one  steam  and  two  clectm 
installations.  The  unloading  capacity  will  be  at  the  rate  oi  45  cars  of 
oil  every  24  hours. 


There  are  nine  stills  of  immense  size,  each  capable  of  handling 
1,000  barrels  of  oil  and  arranged  in  groups  of  three  stills  each  under 
one  exhaust  stack. 

It  is  not  the  object  of  this  account  to  describe  this  plant  in  detail. 
This  we  hope  may  be  undertaken  at  a  later  date.  The  arrangements 
for  handling  stores  and  equipment,  unloading  and  heating  tank  cars, 
construction  of  settling  tanks,  "cracking"  apparatus,  and  a  hundred 
other  details  will  most  probably  form  the  subject  of  an  interesting 
future  address. 

The  works  will  not  be  completed  until  probably  late  in  November, 
on  account  of  the  failure  of  equipment  to  arrive  as  expected.  About 
1,050  men  are  employed  on  erection  work,  which  number  will  be 
maintained  pending  the  arrival  of  the  necessary  material. 

It  was  hoped  to  publish  Mr.  Moore's  address  in  full,  but  owing 
to  his  absence  in  the  east  he  has  requested  that  this  be  postponed 
until  his  return  to  Calgary. 

Windermere  Highway 

Several  of  the  Calgary  members  have  recently  driven  over  the 
new  Rocky  Mountain  highway  and  are  very  enthusiastic  about  the 
wonderful  scenery  and  excellent  alignment  of  the  road.  Two  novices 
at  driving  went  to  Sinclair  Springs  and  back  without  mishap  of  any 
kind  and  were  particularly  impressed  by  the  admirable  catering  provided 
by  the  ladies  who  have  undertaken  this  work  in  co-operation  with  the 
C.P.R.  They  have  very  successfully  combined  artistic  features  with 
a  delicate  suggestion  of  camp  environment  and  any  members  venturing 
on  the  trip  may  rely  upon  courtesy  and  comfort  at  all  stages  of  a  most 
enjoyable  holiday.  One  of  our  members  is  constructing  the  new  Park 
Gateway  at  Sinclair  Springs  and  reports  much  benefit  from  a  daily 
immersion  in  the  Radium  Bath,  with  a  temperature  of  120  deg.  F. 
followed  by  a  cold  dip  in  the  adjoining  mountain  creek.  It  was  pleasing 
to  note  that  Canadians  were  well  represented  among  the  large  number 
of  tourists  taking  advantage  of  the  new  route. 

Saskatchewan  Branch 

D.  A.  R.  McCannel,  A.M.E.I.C,  Secretary-Treasurer. 
Annual  Summer  Meeting 

Those  members  and  guests  of  the  Saskatchewan  Branch  who  were 
fortunate  enough  to  be  able  to  attend  the  summer  meeting  at  Estevan, 
are  congratulating  themselves  on  their  good  fortune.  The  many 
expressions  of  pleasure  and  thankfulness  for  what  was  probably  the 
best  and  most  enjoyable  convention  ever  participated  in  by  the  members 
under  the  Saskatchewan  Branch;  the  spirit  of  camaraderie,  and  the 
keeness  of  the  individual  exhibited  towards  the  success  of  this  most 
important  part  of  our  annual  programme,  is  a  signification  that  the 
members  will  have  something  to  look  back  upon  with  real  pleasure 
and  with  the  hope  that  the  future  annual  function  will  be  up  to  the 
standard  of  the  one  just  terminated. 

From  the  start  from  Regina,  by  automobiles  on  the  morning  of 
Thursday,  August  16th — -which,  by  the  way,  was  made  under  none 
too  clement  weather  conditions,  the  take-off  being  heralded  by  a  steady 
downpour  of  rain,  which,  however,  did  not  dampen  the  ardour  of  the 
party  and  which  show  of  stoicism  was  rewarded  after  a  few  hours 
by  a  clear  sky  and  continuous  good  weather,  —  to  the  close  of  the 
meeting,  there  was  not  a  dull  moment;  the  only  expression  of  regret 
being  for  the  limited  time  into  which  the  many  interesting  features 
of  the  trip  had  to  be  crowded. 

Without  any  serious  delays  the  party  arrived  at  Weyburn  in  the 
late  afternoon  where  the  initial  part  of  the  programme  was  to  take 
place.  After  a  very  interesting  inspection  —  which  was  not  without 
its  educational  value,  — of  the  large  and  beautiful  group  of  buildings 
erected  by  the  government  as  a  sanatorium  and  mental  hospital;  the 
journey  to  Estevan  was  resumed.  On  arrival  at  Estevan.  which  was 
made  shortly  after  midnight,  the  party  was  met  by  members  of  the 
Board  of  Trade  and  by  J.  B.  Hamilton,  A.M.E.I.C,  town  engineer, 
under  whose  direction  the  programme  was  to  be  carried  out. 

On  Friday  morning,  the  party,  accompanied  by  several  Board  ol 
Trade  and  Estevan  city  officials,  motored  to  Bienfait  and  visited  the 
Dominion  Collieries  mine,  which  is  one  of  forty-two  mines  being 
developed  adjacent  to  Estevan. 

Various  details  in  connection  with  the  mme  were  explained  by 
Mr.  Miller,  the  manager,  following  which  the  partj  left  for  the  M 
toba  and  Saskatchewan  mine,  luncheon  was  served  at  noon  In 
Gallaway,  and  a  vote  of  thanks  was  accorded  the  eompam    I": 
reception.    A  visit  to  the  mine  workings  proved  verj  interesting,  th< 
ladies  m  the  party  making  the  trip,  experiencing  the  thrills  o 
ing  in  a  mine  cage  and  groping  around  the  dun  recesses  ol  the  cool 
underground.    The  mechanical  appliances  foi   cutting  coal  from  the 
seam,  the  method  of  blasting  and  the  up-to-date  box  car  load 

equipment   were  demonstrated  and  proved  interesting.      A  visil   to  th( 

briquette    plant,    under    the  guidance   "i    residenl  engineei    Ro 

A.M.E.I.C.,  and  the  consulting  chemist,    \    Strong,    V.M.I    U      enabled 
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itors  to  witness  a  demonstration  ol  carbonization  of  lignite  bj 

>rnth  installed  Hood-Odell  carbonizer  with  which  co-operative 

tests  an    being  carried  oul   in  conjunction  with  \Y.   \\ .  odd],  fuel 

engineei   ol   the  Bureau  ol   Mines.   Washington,   who  explained  the 

process  ol  carbonization. 

The  partj  then  left  for  a  motor  trip  through  the  Souris  valley  to 
Bee  thi  cal  formations  which  proved  very  interesting,  and  a 

stop  was  made  at  Roche-Percee  to  allow  for  an  examination  of  a  new 
type  ol  heater  for  use  of  lignite  coal. 

The  party  returned  to  Estevan  about  6  p.m..  and  dinner  was 
held  at  8  p.m.,  at  the  International  hotel  to  which  the  city  council 
officers  ol  the  Hoard  of  Trade  and  others  were  the  guests  of  the  branch. 
Following  the  dinner  under  the  chairmanship  of  Col.  Garner,  M.E.I.C, 
the  programme  was  proceeded  with,  consisting  of  several  toasts  and 
a  paper  on  "Saskatchewan  Coals  for  Boiler  and  Domestic  Purposes", 
by  J.  B.  Hamilton,  A.M.E.I.C. 

On  Saturday  morning  the  members  of  the  party  motored  to  the 
Anderson  mine  being  a  coal  deposit  of  about  fourteen  feet  seam  depth, 
situated  about  six  miles  from  Estevan.  This  deposit  was  being  devel- 
oped for  local  consumption  and  was  believed  to  be  the  best  grade 
and  deepest  seam  in  the  district.  Refreshments  were  served  to  the 
party  by  Mrs.  Anderson,  following  which  the  party  left  for  the  Estevan 
Brick  Company's  plant,  where  the  various  processes  of  manufacture 
were  explained  in  detail  by  the  manager,  Mr.  Bannatyne. 

Following  the  inspection  of  the  brick  plant  the  party  were  the 
guests  of  the  Estevan  Board  of  Trade  to  a  sumptuous  luncheon  after 
which  several  addresses  were  given  by  members  of  the  Board  of  Trade 
and  members  of  the  branch,  under  the  chairmanship  of  C.  C.  Smith, 
President  of  the  Board  of  Trade. 

The  party  then  motored  to  the  Prairie  Nurseries  Limited,  the 
largest  nursery  in  Western  Canada.  The  various  plots  were  shown 
to  the  members  under  the  direction  of  Mr.  Torgeson,  president  of  the 
nurseries.  A  stop  was  made  at  the  nursery  headquarters,  where  members 
and  their  friends  were  invited  to  help  themselves  to  the  beautiful 
flowers  and  an  immense  strawberry  patch.  The  nursery  is  situated  in 
the  Souris  valley,  the  Souris  river  passing  through  it,  making  the  site 
a  very  attractive  one  and  an  ideal  location  for  nursery  development. 

Following  an  enjoyable  time,  during  which  refreshments  were 
served  under  the  direction  of  Mr.  Torgeson,  the  party  journeyed 
back  to  Estevan,  where  the  closing  moments  of  the  convention  were 
taken  up  by  visits  to  places  of  commercial  interest,  including  the 
Estevan  creamery,  which  is  an  up-to-date  creamery  in  all  respects, 
and  the  Chipawa  bottling  works.  The  majority  of  the  members 
then  left  for  the  return  journey  to  Regina,  while  others  made  a  detour 
in-order  to  visit  Carlyle  lake,  and  Indian  Head  nurseries. 


1  Addrebs  oi  Welcome 

Mayor  Garner 

2  Trie     Dmntr 

3  Toast"  ■  -     The  King 

Lt-Col  ACGorr.tr    DSO 

a     Reptv,  to  Address  of  Welcome 
Lt-CotACGamtr.  DSO  ME  I  C 

CKo.'mon     So»k  O'Onch,   E   I  C 

5  Toait:-TVle  Industries  of  ttic 

District- RN  Blackburn 
ME  I.C 

6  Reply  buEUCampbeJI     KC 

doord     ot    Trade 

Toast    The  Lnaineerinq  Institute 
DC  Dunbar 

Cool  for  boiler  on4  domestic  purposes 

J  SHom.U-or,  AME..IC 


1. 

N.  McLeod,  Regina. 

17. 

3. 

R.  N.  Blackburn,  Regina. 

18. 

4. 

T.  M.  Molloy,  Regina. 

19. 

h. 

E.  A.  Duschak,  Regina. 

20. 

6. 

C.  C.  Smith,  Estevan. 

21. 

7. 

R.  J.  Lee,  Estevan. 

22. 

8. 

R.  W.  Allen,  Regina. 

23. 

9. 

K.  MacKenzie,  Regina. 

24. 

10. 

T.  C.  Maines,  Winnipeg. 

25. 

11. 

A.  Cox,  Regina. 

26. 

12. 

S.  R.  Parker,  Regina. 

27. 

13. 

J.  B.  Hamilton,  Estevan. 

28. 

14. 

J.  Carpenter,  Regina. 

29. 

lb. 

Mr.  Halliwell,  Estevan. 

30. 

16. 

D.  Bannatyne,  Estevan. 

31. 

Prof.  A.  R.  Greig,  Saskatoon. 
Miss  H.  M.  White,  Regina. 

C.  W.  Roberts.  Winnipeg. 
Lt.-Col.  A.  C.  Garner,  Regina. 
Mrs.  R.  X.  Blackburn.  Regina. 
Mr.  Sutherland.  Winnipeg. 
Mrs.  H.  T.  Melling,  Regina. 
H.  T.  Melling,  Regina. 

Mrs.  M.  L.  Moyer,  Regina. 
H.  S.  Carpenter,  Regina. 
Mr.  Miller,  Estevan. 
M.  L.  Moyer,  Regina. 
T.  McGuinness,  Regina. 

D.  A.  R.  McCannel,  Regina. 

E.  Pierce,  Estevan. 


Counfb  Meat  a'  la  ocojal 


Soup 


Fish 


Salmon   -     Trout 


E/rlroo 

CHickenFrica&Sce   w'ifc  Butltai-  Fo  / 
Lobster  Newbury  in  Creole 

KoaSt    Turkey 

■ " Vegetable* 

St.aan.ed  &    mashed    Petatae* 

~ ■ Salad 

E.ru)liih    Fruit   ialnd 

Too  Coff.j 

Cigars    a    Cijarolfos 


A  Course  in  Industrial  Metallography. 

No  previous  knowledge  assumed. 
Under  the  auspices  of  the  department  of    metallurgy  at   McGill 
University  an  extension  course  in    metallography  will  be  given  as  in 
previo  bj  Messrs.  Harold  J.  Roast,  F.c.s.,  f.c.i.c,  and  Charles 

-  ,  F.C.I.C 

The  coursi  consists  of  fifteen  periods,  held  on  Monday  night  at 
1I1.  (.  hemistry  and  Mining  building,  McGill  University,  commencing 
Mom  mbei  5th,  at  8.00  p.m. 

Application  should  be  made  to  Dr.  Alfred  Stansfield,  department 
1.1   Metallurgy,  McGill  University. 

The  fee  for  the  course  is  S20.00  payable  to  the  Bursar. 


In  as  much  as  only  twelve  members  can  be  accommodated  at  one 
time,  students  will  be  enrolled  in  order  of  their  applications. 

In  past  years  the  class  has  been  composed  of  mechanics,  engineers, 
chemists  and  those  desiring  a  waiter  hobby,  or  whose  business  brings 
them  in  contact  with  metals  and  who  desire  to  have  more  knowledge 
ni  their  composition.  X<>  previous  knowledge  is  assumed  and  the  course 
is  essentially  practical  from  tirst  to  last. 

If  any  students  from  a  previous  year  desire  to  continue  their  work. 
provision  will  be  made  for  an  advanced  course  if  sufficient  members 
are  obtained. 

Ferrous  and  non-ferrous  metals  are  dealt  with  equally,  training 
being  given  in  preparing  them  for  examination  under  the  microscope 
and  finally  photographing  the  various  structures  developed. 
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OTHER  SOCIETIES  NEWS 


Association  of  Navigation  Congresses 


\ 
\ 


The  Engineering  Institute  was  fortunate  in  being  represented  in 
the  XIII  Convention  of  the  Permanent  International  Association  of 
Navigation  Congresses,  held  in  London,  in  July  of  this  year,  by 
C.  E.  W.  Dodwell,  Hon.  m.e.i. c.  Mr.  Dodwell  embodied  an  account 
of  the  convention  and  his  experiences  abroad,  in  a  letter  which  was 
presented  to  Council  on  September  the  eighteenth.  At  this  meeting 
it  was  decided  that  Mr.  Dodwell 's  letter  should  be  published  in  The 
Journal,  as  it  is  not  only  interesting  in  itself,  but  conveys  information 
that  the  membership  of  The  Institute  will  appreciate. 

Dear  Mr.  Secretary,  E.I.C; 

'Bein'  as  how'  I  had  the  much  appreciated  honour  of  being  com- 
missioned by  The  Institute,  as  its  duly  authorized  representative  and 
ambassador  plenipotentiary,  at  the  XII Ith  Convention  of  the  Per- 
manent International  Association  of  Navigation  Congresses  held  in 
London  in  July  of  this  year,  it  seems  proper  that  I  should  submit  to 
The  Institute  some  account  or  report  of  my  stewardship,  and  that  the 
most  suitable  medium  for  this  will  be  the  columns  of  The  Journal, 
rather  than  those  of  the  Proceedings  E.I.C. 

In  case  the  membership  at  large  may  not  be  informed  as  to  the 
status  and  activities  of  the  Permanent  International  Association  of 
Navigation  Congresses  (fortunately  its  name  is  not  longer),  I  may 
say  that  it  is  a  world-wide  organization,  chiefly  of  engineers,  but 
embracing  also  a  number  of  owners,  directors,  or  managers  of  steam- 
shins  and  steamship  lines.  It  was  formed  about  forty  years  ago, 
with  headquarters  at  38  Rue  de  Louvain,  Brussels,  and  at  this  date 
it  has  a  membership  of  several  thousand.  It  only  meets  every  second 
or  third  year  and  since  its  formation,  it  has  only  met  thirteen  times. 
The  subjoined  table  gives  the  date,  place  and  patron  of  each  meeting: 

I       1885      Brussels  The  Belgian  Government 

1886      Vienna  The  Crown  Prince  of  Austria-Hungary 

III  1888      Frankfort  The  Emperor  of  Germany 

IV  1890      Manchester  H.R.H.  The  Prince  of  Wales 
V       1892      Paris                     The  President  of  France 

VI  1891  The  Hague  The  Queen  Regent  of  Holland 

VII  1898  Brussels  The  King  of  the  Belgians 

VIII  1900  Paris  The  President  of  France 

IX  1902  Dusseldorf  The  Crown  Prince  of  Germany 

X  1905  Milan  The  King  of  Italv 

XI  1908  St.  Petersburg  The  Czar  of  Russia 

XII  1912  Philadelphia  The  President  Taft  of  the  U.  S. 

XIII  1923  London  His  Majesty  King  George  V. 

The  Xllth  Convention  held  in  1912 

At  the  Xllth  meeting  in  Philadelphia,  in  May,  1912  —  the  only 
time  the  association  had  met  on  this  continent  — ■  I  was  one  of  six 
engineers  of  the  federal  government  that  were  privileged  to  be  present; 
and  a  very  brilliant  occasion  it  was. 

The  total  attendance  was  upwards  of  one  thousand,  including 
over  six  hundred  engineers  from  thirty-four  countries,  and  the  cost 
of  the  whole  evenl  was  said  to  be  nearly  S200,000,  divided  between 
the  city  of  Philadelphia,  the  state  of  Pennsylvania  and  the  government 
of  the  United  Stales.  The  convention  was  opened  by  President 
Taft  in  the  Metropolitan  opera  house,  and  the  business  meetings 
were  held  in  the  Bellevue-Stratford  hotel,  of  which  the  whole  of  the 
first  floor  was  reserved  for  the  congress. 

Many  papers  were  read  and  discussed  in  each  of  the  two  sections 
into  which  the  work  of  the  association  is  divided  viz:  .1.  Inland  Navig- 
ation. B.  Ocean  Navigation.  The  time  spaces  between  sessions 
were  tightly  filled  with  lunches,  dinners,  receptions  and  oilier  amenities. 
Alternate  days  were  taken  up  with  "joy-ride"  visits  to  attractions 
within  easy  reach,  and  after  the  business  of  the  congress  was  concluded, 
excursions  were  marie  to  main-  places  of  professional  and  Other  interests, 
e.g.:  To  Trenton,  South  Bethlehem,  Atlantic  City,  Washington,  'where 
the  delegates  were  received  by   President   Taft    in  the  White  House  , 

Mount.  Vernon,  Harrisburg,   Pittsburg,  New  York,  Albany,  Boston, 
Buffalo,  Niagara.  Cleveland,   Detroit,  Saull  Ste.  Mane.  Milwaukee, 

Gary,   Chicago.      A    COntingenl    Of  delegates   visited    Toronto,   Ottawa. 

Montreal,  and  Quebec,  at   each  of  which  cities  they  were  hospitably 

ived  and  entertained  at  lunches,  receptions  and  banquets.     (Be  it 

remembered  that   all  this  happened  ill  days  before  this  continent   was 

invaded  by  the  prohibition  wave  of  Lnsanit; 

The  next   congress,  of  the  association,   was  to  have  been  held  in 

1915,  fit Iki   in  Budapest  or  Stockholm,  depending,  as  l  understood, 

on  whether  the  Hungarian  or  the  Swedish  government  offered  the  bet  lei 

facilities  and  attractions.     Unfortunately,  however,  the  Great  War  put 
a  stopper  on  tins,  and  the  association  subsided  into  a  condition  ol 

suspended   animation   until   the   |  ear. 


The  XHIth  Convention 

At  a  meeting  of  the  Permanent  International  Commission,  the 
governing  body  of  the  association,  held  at  headquarters  in  Brussels 
in  1920  it  was  decided  to  hold  the  XHIth  congress  in  London  in  July, 
1923,  and  to  this  convention,  I  had  the  dual  honour  of  being  delegated 
by  the  Honorable  Minister  of  Public  Works,  and  also  of  being  the 
duly  accredited  representative  of  the  E.I.C. 

I  left  Quebec  on  the  "Megantic"  of  the  White  Star  Line  on  June 
16th,  arrived  at  Liverpool  on  Sunday  morning,  the  24th,  and  in  London 
the  same  afternoon. 

The  Congress  was  opened  by  His  Royal  Highness,  The  Duke  of 
York,  on  Monday  morning,  July  2nd,  before  a  gathering  of  over  600 
engineers  with  many  ladies,  in  the  Great  Hall  of  the  Institution  of 
Civil  Engineers,  Great  George  Street,  the  Right  Honorable  Lord 
Desborough,  K.C.V.O.,  being  in  the  chair. 

Rather  to  my  dismay  and  embarrassment,  I  found  myself  the 
sole  representative  of  Canada.  However,  as  about  thirty  countries 
were  represented  by  about  600  engineers,  I  was  not  singled  out  for 
special  notice,  or  for  responsibility  that  might  have  been  anticipated 
by  a  member  from  so  large  and  important  a  constituency  as  the 
Dominion.  I  regretted  my  solitude  the  more  because  during  the 
proceedings  numerous  papers  were  presented  and  discussed  relating 
to  matters  of  great  interest  and  importance  to  other  departments  of 
our  federal  government,  notable  those  of  marine  and  fisheries,  and 
railways  and  canals  respectively.  The  whole  of  the  papers  and  con- 
tributions were  brought  forward  by  eminent  engineers  from  widely 
separated  countries,  and  discussed  by  specialists  in  their  respective 
fields  of  activity  and  practice.  To  some  of  these  subjects,  I  shall 
make  brief  reference  if  space  will  permit. 

Protection  of  Timber  against  Destruction  by  Marine  Insects 

It  is  always  difficult,  and  in  many  cases  unprofitable,  to  make, 
or  to  attempt  to  make,  comparisons  between  British  and  Canadian 
methods,  systems,  types,  or  developments  of  harbour,  but  common 
to  them  all  are  the  underlying  objects,  uses,  and  principles  and  many 
of  the  materials  and  methods  of  construction,  besides  many  of  the 
problems  and  difficulties  by  which  the  engineer  is  confronted.  Of  the 
latter  one  of  the  most  serious  and  one  of  the  most  widely  distributed, 
is  the  protection  and  preservation  of  timber  against  the  attacks  of 
marine  insects  of  various  kinds.  Of  these  pests  the  most  universally 
prevalent  and  destructive  are  the  teredo  navalis,  and  the  limnoria 
lignorum. 

Others  of  less  importance  in  our  litoral  waters  at  any  rate,  are 
the  chelura  terebrans,  and  the  xylotrya.  Of  them  all  there  is  a  volum- 
inous scientific  literature  describing  their  habitat,  structure  and  modes 
of  life  and  activity,  the  result  of  protracted  observation  and  experi- 
ment in  many  waters.  The  only  feature  of  the  subject  that  has  direct 
interest  for  the  engineers  of  Canada  is  the  discovery  and  adoption  of 
some  practicable  method  of  protecting  timber  in  marine  works  exposed 
to  the  attack  of  these  pests.  A  full  discussion  of  this  important  subject 
would  be  out  of  place  here,  but  I  may  say  that  it  is  the  general  and  well 
considered  opinion  of  engineers  that  for  timber  in  salt  water  the  only 
efficacious  and  practicable  treatment  is  its  impregnation  with  the 
proper  quality  and  quantity  of  the  dead  oil  of  creosote,  a  product  of 
the  distillation  of  coal  tar.  As  at  the  present  time  in  our  harbour 
construction,  limber  is  the  most  important  and  widely  used  material, 
it  is  obvious  that  its  preservation  is  a  matter  of  supreme  moment. 

Concrete  used  in  Harbour  Works 

On  the  coasts  of  Great  Britain,  and  other  European  countries 
are  many  noble  examples  of  breakwaters,  moles,  piers,  wharves  and 
other  features  of  harbour  works,  constructed  of  massive  blocks  of 
cut  stone,  but  the  stone-age  is  passing,  and  at  the  present  time  and 
for  several  years  past,  it  is  being  rapidly  and  very  extensivelj  super- 
seded by  the  age  of  concrete,  a  cheaper  and  more  widely  applicable 
material,  and  which  may  be  said  to  be  to-day  the  mosl  important 
in  harbour  construction.  It  is  obvious  therefore,  thai  the  composition, 
preparation,  and.  of  no  less  importance,  the  prevention  from  destructive 
influences,  of  this  important  material,  is  of  the  greatest  interesl  to  the 
engineer,  and  not  surprising  that  it  should  have  been  the  subject  of 
several  papers  and  discussions  at  the  Congress. 

I  had  the  advantage  not  only  of  hearing  these  pa]  I  and 

discussed,  but  of  seeing  a  number  of  typical  instances  ol  the  modern 

and   very  extensive  use  of  Concrete  in  man>'   harbour  works  ol   uie.il 

cost  and  magnitude  at  London.  Newport,  Cardiff,  Barry,  Vvonmouth, 

and  Southampton 

The  works  at  the  last  named  place  were  ol  exceptional  interest 
to  me,  as  one  of  the  seniors  of  the  engineering  sen  iceol  the  1  tepartmenl 
hi  Public  Works,  because  within  the  past  two  oi  three  decide-.  the 
development  of  t he  porl  Ikis  been  very  remarkable  Situati  I 
on  the  south  coast  oi  England,  a  few  hours  run  from  the  l<  idinj  ports 
ni  the  European  main,  onlj   seventj  eight   miles  from  Lo  \iib 

peculiar  and  eminent  I \  favourable  tidal  and  othei  conditions,  it 
natural  facilities  and  advantages,  which,  supplemented  bj  commercial 
enterprise,  have  rendered  it   withoul   a  rival  in  the  Kingdom, 
passenger  port  and  as  a  cargo  distributing  centre  ol  Ri  t  imports 
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The  presenl  docks,  with  t luir  adjuncts,  cover  some  two  hundred 
situated  al  the  confluence  of  the  rivers  [tchen  and  Test  There 
are  no  less  than  six  dry  <>r  graving  docks,  <>f  which  the  largest  is  nine 
hundred  feel  long.  A  floating  dock  is  in  course  of  construction,  which 
will  accommodate  vessels  of  any  size.  There  arc  four  large  and  com- 
modious wet  or  open  docks.  The  whole  of  the  piers,  quay-walls  and 
jetties  are  of  the  most  Bolid  and  permanent  construction,  the  prepon- 
derant material  being  concrete.  They  are  all  provided  with  ample 
sheds  and  warehouses  for  the  storage  of  all  classes  of  goods,  and  equipped 
with  floating,  rolling,  and  fixed  cranes  up  to  a  capacity  of  one  hundred 
and  fifty  tons,  for  its  rapid  handling  in  or  out  of  vessels.  The  growing 
importance  of  the  port  is  shown  by  the  fact  that  an  extension  of  the 
dock  area  is  designed  to  reclaim  over  four  hundred  acres  of  foreshore 
and  to  provide  four  additional  piers,  each  one  thousand  feet  long, 
and  three  hundred  feet  wide,  with  all  necessary  and  modern  appliances 
and  machinery.  Of  this  projected  work,  to  cost  several  million  pounds, 
the  plans  are  in  course  of  preparation  and  work  will  be  begun  at  an 
early  date.  The  available  depth  of  water  at  all  recent  and  projected 
quay  walls,  piers,  and  jetties,  is  thirty-five  feet  at  low  water  of  spring 
tides. 

I  am  led  to  the  above  rather  lengthy  description  of  the  port  of 
Southampton  because  I  deem  it  to  be  the  most  instructive  of  all  British 
ports  from  the  point  of  view  of  Canadian  engineers,  to  whom  in  the 
future  will  be  entrusted  the  design  of  enlarged  and  improved  harbour 
facilities  on  our  Atlantic  seaboard. 

Let  me  return  for  a  moment  to  the  subject  of  concrete.  Here 
in  Canada,  on  the  Atlantic  seaboard  and  the  coasts  of  the  Great  Lakes, 
our  engineers  in  the  use  of  this  material  must  keep  constantly  in  view 
the  fact  that  our  climatic  conditions  —  the  prevalence  of  temperatures 
below  the  freezing  point  for  six  months  of  the  year  —  constitutes  a 
problem  of  the  greatest  possible  gravity,  which  practically  has  no 
counterpart  in  the  European  litoral,  except  in  its  extreme  north. 
Here,  therefore,  we  must  not  only  take  advantage  of  the  latest  and 
most  approved  practice  in  the  use  of  concrete,  as  exemplified  in  Europe, 
but  it  must  be  our  special  endeavour  to  discover  and  apply  methods 
for  its  protection  from  the  destructive  influence  of  frost  in  all  waters, 
whether  fresh  or  salt,  subject  to  fluctuations  of  level. 

I  said  above  that  in  Europe  constructive  engineering,  at  least  in 
some  of  its  activities,  was  passing  from  the  age  of  stone  to  that  of 
concrete.  It  is  equally  true  that  in  Canada  we  shall,  in  a  not  distant 
future,  pass  from  the  age  of  timber  to  that  of  concrete;  and  this  from 
several  considerations.  In  the  first  place,  timber  is  steadily  increasing 
in  cost,  owing,  in  greater  measure  than  is  generally  recognized,  to  its 
universal  and  deplorable  waste  in  forest  fires,  due  largely  to  criminal 
carelessness.  I  believe  it  to  be  a  fact  that  many  times  as  much  timber 
has  been  thus  destroyed  than  ever  found  its  way  to  the  saw-mill. 
Another  contributory  and  remediable  cause  for  the  increasing  cost  of 
timber  is  to  be  found  in  the  feeble  and  utterly  inadequate  attempts 
we  are  making  towards  reforestation.  Still  another,  is  the  indiscrim- 
inate and  unrestricted  export  of  pulpwood:  that  is  to  say,  of  trees  of 
small  size  —  four  or  five  inches  in  diameter  —  which  in  a  few  years 
would  by  natural  growth,  be  of  far  greater  value  as  constructive  timber 
for  use  in  our  own  country.  This  wholesale  depletion  of  our  forests 
ought  to  be  stopped  altogether,  or  largely  curtailed  by  the  imposition  of 
high  export  duties. 

In  the  second  place,  as  our  magnificent  domain  increases  in 
population,  prosperity  and  general  development,  we  shall  be  con- 
fronted by  the  urgent  need  of  more  permanent,  extensive,  and  costly 
works  of  every  kind,  notably  and  especially  of  harbours  and  their 
various  constructions  and  concomitants. 

Relative  Draft  of  large  Vessels  and  Depth  of  Water  in  Harbours 

Another  matter  of  universal  importance,  which  came  up  for  much 
discussion,  concerned  the  relative  draft  of  large  steamers  and  the 
available  depth  of  water  in  harbours. 

For  many  years  a  battle  was  waged  between  naval  architects  on 
the  one  side,  and  the  designers  of  naval  ordnance  on  the  other.  The 
efforts  of  the  former  being  directed  to  the  discovery  and  manufacture 
of  armour  t  hat  would  resist  the  guns  of  the  latter.  Since  naval  ordnance 
has  attained  a  muzzle  velocity  of  about  three  thousand  feet  per  second 
and  a  range  of  nearly  thirty  miles,  the  makers  of  armour  have  practically 
1 1  from  the  compel  ition.  In  the  past  decade  or  two  a  corresponding 
contest  has  been  going  on  between  the  builders  of  large  steamers  and 
the  designer-  ol  harbours  for  their  accommodation,  and  as  between 
these  two  factions,  no  finality  of  agreement  has  yet  been  reached. 

It  was  early  assumed  by  steamship  companies  as  a  sound  business 
axiom,  that  the  carrying  capacity  of  a  vessel  was  the  measure  of  its 
earning  rxmer;  that  the  latter  increased  more  rapidly  than  the  cost 
"I  i  onstruction,  and  operation.  Or  in  other  words,  that  the  cost  of 
transportation  varied  inversely  as  the  size  of  the  carrier.  Therefore. 
the  tendency  has  been  to  increase  the  dimensions  of  steamers  without 
i  gard  to  the  necessity  ol  providing  harbours  of  adequate  depth  of 
water  and  equipped  with  facilities  for  docking,  for  the  landing  and 
loading  of  cargo  and  lor  berthing  and  repairing.  On  the  north  Atlantic, 
steamers  of  20,000  to  »;<UX)0  tons  and  draft  of  30  to  35  feet  are  common. 


but  harbours  capable  of  accommodating  them  are  comparatively  few 
in  number.  Naturally  a  subject  of  such  vital  importance  received 
attention  in  the  proceedings  of  the  congress.  One  distinguished 
neer,  —  (M.  Clave],  Inspecteur  General  des  Ponts  et  Chaussees 
a  Bordeaux) — expressed  the  opinion  that: 

"There  is  reason  to  believe  that  the  increase  in 

the  size  and  dimensions  of  ships  will  continue  in  the 

future,   without   it    being  possible  to  determine  the 

limits  of  this  increase  nor  when  these  limits,  will  be 

attained." 

The  trend  of  the  discussion  and  the  views  of  the  participants  were 

that  there  should  be  conferences  between  those  responsible  for  the 

design  of  ships  and  harbours  respectively  with  the  special  view  of 

ascertaining  whether  naval  architects  could  be  induced  to  so  modify 

or  adapt  the  general  principles  of  ship  design  as  to  make  it  possible  to 

increase  the  carrying  capacity  of  large  steamers  by  increases  in  their 

length  and  beam  without  further  increase  of  their  draft.     Naturally 

such  increase  in  the  horizontal  dimensions  would  necessitate  increases 

in  the  corresponding  dimensions  of   drydocks,    but  this  would  be  a 

less  difficult  and  costly  matter  than  providing  increased  depths  of 

water  alongside  existing  wharves,  jetties,  piers  and  quay  walls. 

I  have  dwelt  at  greater  length  on  this  subject  than  I  otherwise 
should  because  it  has  direct  bearing  on  the  harbour  problems  that 
in  both  the  near  and  remote  future,  the  engineers  of  Canada  will  be 
called  upon  to  solve.  Especially  is  the  subject  of  immense  interest 
and  importance  in  its  relation  to  the  ship  channel  from  Montreal 
to  the  gulf  of  St.  Lawrence,  destined  to  be,  I  might  say  now,  one  of  the 
most  important  stretches  of  inland  navigation  in  the  world. 

The  Corrosion  of  Iron  and  Steel 

The  corrosion  of  iron  and  steel,  was  another  subject  of  great 
interest  that  engaged  the  attention  of  the  congress,  and  a  very  exhaust- 
ive paper,  replete  with  statistical  tables  and  photographs,  was  presented 
by  Sir  Robert  Hadfield,  Bart.,  F.R.S.,  D.Sc,  Mem.  Inst.  C.E.,  the 
proprietor  of  immense  steel  and  iron  works  at  Sheffield,  to  whom 
I  am  indebted  for  much  courtesy,  both  professional  and  personal.  Some 
two  or  three  years  ago,  I  was  made  a  member  of  a  committee  of  the 
Institution  of  Civil  Engineers,  "On  the  Deterioration  of  Structures 
Exposed  to  Sea  Action,"  and  in  1919  I  submitted  a  paper,  which  was 
published  in  the  first  volume  of  the  proceedings  of  that  committee, 
on  the  "The  Destructive  Influences  of  Tidal  Waters  on  Concrete" 
with  special  reference  to  the  piers  that  were  built  by  the  Department 
of  Public  Works  in  the  Annapolis  river  in  1913-14,  on  my  plans  and  under 
my  supervision.  I  was  also  requested  by  the  committee  to  conduct  a 
series  of  experiments  on  the  actual  and  relative  corrosive  action  of  sea 
water  on  eighteen  different  varieties  and  alloys  of  iron  and  steel,  as 
prepared  at  Sir  Robert  Hadfield's  works,  and  bars  of  metal,  114  in 
number,  are  now  under  exposure  at  the  Dock  Yard  in  Halifax  by 
permission  of  the  Department  of  Marine  and  Fisheries.  Similar 
series  of  experiments  are  also  being  made  at  Aucland,  New  Zealand: 
Colombo,  Ceylon;  and  Plymouth,  England.  The  whole  of  the  exper- 
iments are  to  cover  a  period  of  fifteen  years,  and  valuable  results  are 
confidently  expected. 

Excursions  and  Social  Functions  of  the  Convention 

In  direct  connection  with  the  activities  of  the  congress  excursions 
were  made  by  many  engineers,  and  under  the  guidance  and  patronage 
of  the  local  authorities,  to  the  docks  and  harbour  works  of  the  port  of 
London,  to  those  of  Liverpool,  the  Manchester  ship  canal,  Newport, 
Cardiff,  and  Barry  in  South  Wales,  to  Britsol  and  its  port  of  Avonmouth, 
and  to  Southampton.  At  all  these  places  there  are  works  of  very 
great  magnitude  and  cost.  Some  day,  whether  in  the  near  or  distant 
future,  we  shall  have  to  build  on  the  same  liberal  scale,  if  our  great 
country  is  to  attain  the  measure  of  progress  and  development  that 
is  its  due  and  manifest  destiny. 

It  would,  in  my  opinion,  be  a  wise  policy  for  the  federal  government 
of  Canada  to  give  opportunity  to  its  leading  executive  engineers  to 
broaden  their  professional  knowledge  and  outlook  by  occasional  visits 
to  engineering  works  of  a  type  and  magnitude,  not  to  be  found  in 
Canada. 

To  the  serious  business  of  the  congress,  interludes  of  a  more  or 
less  social  character  were  not  lacking. 

On  the  2nd  of  July,  the  Rt.  Hon.  Sir  John  Baird.  Bart.,  CMC. 
D.S.O.,  M.P.,  His  Majesty's  First  Commissioner  of  Works  and  Minister 
of  Transport,  gave  a  reception  to  the  members  and  delegates  to  the 
congress  at  Lancaster  House.     (London  Museum.) 

On  the  3rd  of  July,  the  British  Organizing  Committee  gave  a 
dinner  to  the  congress  in  the  Edward  VII  rooms  at  the  Victoria  Hotel, 
London,  at  which  a  number  of  the  members  of  the  Imperial  Ministry 
were  present. 

On  the  1th  of  July,  the  Corporation  of  Trinity  House  gave  a 
luncheon  at  Trinity  House,  and  on  the  same  day  the  president,  the 
Rt.  Hon.  Lord  Kylsant,  G.C.M.G.,  and  the  council  of  the  London 
Chamber  of  Commerce,  gave  a  luncheon  to  others  of  the  congress  in 
I  he  beautiful  Hall  of  the  Fishmongers  Guild,  E.C. 
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On  Wednesday,  the  5th  of  July,  the  Rt.  Hon.  Lord  Mayor  of 
London  gave  a  very  brilliant  reception  at  the  Mansion  House. 

On  Saturday,  the  7th  of  July,  many  members  of  the  congress 
visited  Windsor  Castle,  and  on  Sunday  the  8th  of  July,  the  Rt.  Hon. 
Lord  Desborough,  K.C.V.O.,  chairman  of  congress  received  the  members 
and  ladies  at  his  beautiful  place  Taplow  Court. 

On  the  9th  of  July,  the  members  were  entertained  at  luncheon 
on  the  S.S.  "Olympic"  at  Southampton,  by  the  manager  and  directors 
of  the  White  Star  Line. 

On  the  10th  of  July,  the  Lord  Mayor  of  Manchester,  gave  a  tea 
in  the  Town  Hall,  and  in  the  evening  the  directors  of  the  Manchester 
ship  canal,  entertained  the  members  at  dinner. 

On  the  11th,  the  Lord  Mayor  of  Bristol  entertained  the  congress 
at  luncheon  at  Avonmouth. 

On  the  11th  also,  at  Liverpool,  some  delegates  were  entertained 
at  luncheon  by  members  of  the  Dock  Board,  others  at  tea  on  the 
"Galatea"  on  which  the  members  were  conducted  down  the  river 
Mersey  to  view  the  channel  entrance  to  the  wonderful  docks  of  the 
leading  shipping  port  of  the  world. 

On  the  2nd  of  July,  by  invitation  of  the  agent  general  for  Nova 
Scotia,  I  was  privileged  to  attend  the  Canadian  dinner  at  the  Hotel 
Cecil,  at  which  Mr.  P.  C.  Larkin,  High  Commissioner  for  Canada, 
presided,  and  several  members  of  government  were  present,  notably, 
Mr.  Amery,  First  Lord  of  the  Admiralty,  who  made  an  admirable 
speech. 

On  Sunday,  the  8th,  by  invitation  of  General  Sir  Richard  Turner, 
V.C.,  and  by  the  kindness  of  our  High  Commissioner  who  was  good 
enough  to  give  me  the  privilege  and  status  of  an  official  guest,  I  was 
fortunate  enough,  to  be  present  at  the  unveiling,  by  the  Duke  of 
Connaught,  of  the  Canadian  Memorial  at  St.  Julien,  near  Ypres,  to 
mark  the  graves  of  two  thousand  Canadians,  who  gave  their  lives 
in  a  successful  repulse  of  the  second  German  attack.  At  this  solemn 
and  intensely  interesting  function,  were  small  detachments  of  French, 
Belgian,  and  Canadian  troops,  and  a  number  of  eminent  men,  the 
Duke  of  Connaught,  the  Duke  of  Brabant,  (Crown  Prince  of  Belgium), 
Marshall  Foch,  whom  I  had  the  honour  to  meet,  the  Earl  of  Ypres, 
("Lord  French),  the  Belgian  Minister  of  the  Interior,  General  Sir  Richard 
Turner,  V.C.;  our  own  High  Commissioner,  Mr.  Larkin,  and  others. 
But  no  doubt  you  have  seen  press  accounts  of  the  affaii . 

On  Saturday  the  11th  instant,  I  sailed  from  Southampton  on  the 
"Pittsburgh"  of  the  White  Star  Line,  landing  in  Halifax,  on  Sunday, 
the  19th. 

In  conclusion  let  me  ask  you  to  convey  to  the  Council  of  The 
Institute  my  appreciative  thanks  for  the  honour  it  did  me  in  appointing 
me  its  delegate  to  the  XHIth  Convention  of  the  Permanent  Inter- 
national Association  of  Navigation  Congresses. 
Yours  truly, 

C.   E.   W.    DODWELL,   Hon.ME.LC 

Report  of  the  17th  Annual  Convention  of  the 

Western  Canada  Irrigation  Association 

at  Penticton,  B.C. 

by  R.  S.  Stockton,  M.E.I.C. 

The  programme  emphasized  the  development  of  irrigation  districts, 
and  the  discussion  centered  around  the  Irrigation  District  Law  of 
British  Columbia,  methods  of  operating  irrigation  districts  and  the 
problem  of  settlement  with  especial  consideration  of  the  size  of  farm 
unit  best  adapted  to  success  and  to  means  by  which  the  settlers  under 
irrigation  projects  may  be  made  to  pay  their  water  rental  dues  and  the 
agricultural  practice  by  which  they  may  become  prosperous. 

The  Hon.  C.  W.  Nichol,  Lieut.  Governor  of  British  Columbia 
opened  the  convention.  Reeve  E.  J.  Chambers  of  Penticton  welcomed 
the  delegates  to  the  city.  Dr.  J.  H.  King,  Minister  of  Public  Works 
for  the  Dominion  and  Dr.  McLean,  Minister  of  Public  Works  for  the 
provincial  government,  spoke  to  the  meeting  and  referred  to  the 
importance  of  irrigation  to  western  Canada.  D.  E.  Fisher  of  Penticton 
acted  as  chairman  of  the  meetings  until  the  last  day  when  the  Hon. 
Hewitt  Bostock  presided.  During  the  second  day  the  meeting  was 
addressed  by  the  Hon.  W.  J.  Bowser,  former  Premier  of  B.C.  The  next 
convention  is  to  lie  held  at  Calgary,  Alberta,  sometime  in  June  1924. 

Officers  for  Ensuing  Year 
The  officers  for  the  nexl   year  are  as  follows: 
Hon.  Pres     -    The  Hon.  Charles  Steward,  Minister  of  (he  Interior. 
President        -The  Hon.  George  Hoadley,  Minister  of  Agriculture  for 

Hon.  Vice  Uberta. 

Presidents  —  (;  II.  Webster,  Mayor  of  Calgary. 

L.  C.  Charlesworth,  m.i-  u  .  Dep.  Minister  Public  Works 

for  Alberta. 
( Jrote  Stirling  of  Kelowna,  B.C. 


Executive     — A.  S.  Dawson,  m.e.i.c,  Chief  Engineer,  C.P.R.  Dept. 

Natural  Resources,  Calgary. 
F.  W.  Hanna,  Manager  Canada  Land  and  Irrigation  Co. 

Medicine  Hat. 
H.  A.  Howard,  Vice  Pres.  Calgary  Board  of  Trade, 

Calgary. 
V.  Meek,  a.m.e.i.c,  Acting  Commissioner  of  Irrigation, 

Calgary. 
T.  W.  Crofts,  Chairman  Board  of  Trustees,  Lethbridge 

Northern  Irrig.  Dist. 

E.  J.  Chambers,  Penticton. 

F.  E.  R.  Wollaston,  Vernon. 
E.  M.  Carrothers,  Kelowna. 

G.  S.  Herringer,  Maple  Creek 


Saskatchewan. 


Papers  on  Irrigation 

The  first  paper  on  the  programme  was  presented  by  Major  J.  C. 
MacDonald  of  Kelowna.  The  subject  was  "Organization,  Administra- 
tion and  Operation  of  Irrigation  Districts"  with  especial  reference  to 
British  Columbia  conditions.  This  paper  contained  a  good  summary 
of  the  B.C.  Improvement  District  Act  of  1920  and  the  general  provisions 
of  the  law  in  regard  to  irrigation  districts  from  the  standpoint  of  an 
engineer  and  brought  forward  certain  points  for  discussion.  Various 
speakers  favoured  shutting  out  water  to  force  payment  of  operation 
and  maintenance  charges.  Holding  water  users  responsible  for  irriga- 
tion waste  water  was  considered  wise.  The  meeting  was  agreed  that 
a  small  number  of  trustees  was  desirable  for  most  irrigation  districts. 

F.  W.  Hanna,  consulting  engineer  and  manager  for  the  Canada 
Land  and  Irrigation  Co.  of  Medicine  Hat,  expressed  very  well  and 
clearly  his  conclusions  on  this  paper  and  the  subjects  selected  for 
discussion  and  suggested  that  waste  water  could  be  largely  prevented 
by  proper  preparation  of  the  land  and  by  care  on  the  part  of  the  irrigator. 
He  favoured  including  all  drainage  operations  as  part  of  the  general 
project  cost  unless  very  definitely  confined  to  some  particular  unit. 
Mr.  Hanna  suggested  that  where  due  in  advance,  one  years  grace  be 
given  before  finally  shutting  off  water  for  failure  to  pay  water  rentals. 
He  thought  from  three  to  five  trustees  would  be  desirable  for  an  irriga- 
tion district  and  emphasized  that  the  essential  outline  of  organization 
for  such  a  district  should  include  a  manager  responsible  to  the  board 
of  trustees  and  empowered  to  engage  all  his  assistants  consisting  of 
canal  superintendents,  engineers,  hydrographers,  water  clerk,  account- 
ants, watermasters  and  ditchriders.  In  small  projects  the  duties  of 
one  or  more  of  these  positions  might  be  combined  in  one  person,  but 
none  of  them  should  be  eliminated. 

O.  W.  Moore,  assistant  superintendent  of  operation  and 
maintenance,  C.P.R.  eastern  section  from  Brooks,  gave  a  paper  on 
"Some  Operation  and  Maintenance  Problems".  Mr.  Moore  outlined 
the  qualification  of  men  suitable  for  handling  water  and  discussed 
their  duties  including  methods  of  handling  weed  jams  in  the  canals 
and  aquatic  plant  growth.  He  also  referred  to  the  different  classes 
of  machines  in  use  on  the  eastern  section  for  earth  excavation  and  to 
a  new  type  of  structure  known  as  the  "Pipe  Drop"which  had  been  built. 

Professor  P.  R.  Boving  of  the  University  of  British  Columbia, 
gave  an  address  on  "Seed  Growing  Possibilities". 

Dr.  F.  B.  Linfield.  dean  of  agriculture  and  director  of  the  U.  S. 
Experimental  Station  at  the  Montana  State  College  of  Bozeman, 
Montana,  made  an  address  on  the  settlement  of  irrigable  lands.  He 
stated  that  in  Montana  only  about  1,607,000  acres  had  been  irrigated 
out  of  a  total  of  2,753,498  acres  existing  on  complete  projects.  Thus 
calling  attention  to  the  need  of  settlement,  Dr.  Linfield  proceeded  to 
discuss  the  plan  of  operation  of  the  California  Land  Settlement  Board 
and  the  methods  of  settlement  as  worked  out  in  Wisconsin  on  the 
cut  over  lands.  He  favoured  long  time  land  payments  and  a  closely 
supervised  settlement  as  had  been  successful  in  the  eases  above  referred 
to.  Dr.  Linfield  spoke  again  later  on  the  results  of  experiment  station 
work. 

Walter  Packard,  superintendent  of  the  State  Land  Settlement  at 
Delhi,  California,  presented  in  a  clear  and  forcible  way  an  analysis  oi 
conditions  governing  the  proper  size  of  farm  units  and  quoted  from 
their  experiences  at  Delhi  to  confirm  the  conclusions  arrived  at.     He 
pointed  out  that  according  to  the  U.S.  census  figures,  the  avei 
size  of  an  irrigated  faun  for  the  entire  country  was  from  97  to  107  a> 
The  U.S.  Reclamation  Service  irrigated  farm  contained  on  the  average 
45  acres.     Mr.    Packard    proposed   as  an   average   that    the   follow 
sized  farms  would  provide  a  k"°<1  living  and  form  the  basis  of  a  farm 
home  on  irrigated  land. 

For  truck  fanning  from  10  to    2d  . 
"    fruit        "  "     20  to    40      " 

"    dairy       "  "     40  to    80      " 

"    grain       "  "    80  to  160     " 

Mr.  Packard  went  into  this  question  from  several  viewpoints  .11111 
in  a  later  address  again  emphasized  the  desirability  "i  diversification 
on  any  size  farm  so  as  to  have  various  sources  oi  income  and  product 
all  the  food  required  in  the  farm  home     lie  suggested  dain 

side  line   for  the   fruit    laimei    and   showed   that    this  was  profitable  on 

the  highest  priced  lands  it  sufficient!)  good  cows  were  milked 
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■\  printed  Btatemenl  was  handed  to  the  delegates  giving  a  typical 
Millers  experience  in  the  purchase  and  development  of  a  farm  at 
Durham  under  the  California  Land  Settlement  plan.  A  44-acre 
improved  farm  was  purchased  in  1918  at  a  cost  of  $12,172  or  at  the 
rate  ol  $276.63  per  acre.  On  august  1st,  1922,  the  assets  on  this  farm 
including  land,  buildings,  equipment  and  stock  amounted  to  $21,891.19 
and  tin-  liabilities  from  land  and  water  payments  and  loans  was 
$11,027.1(1. 

Papers  on  Agricultural   Subjects 

There  were  two  first  rate  addresses  on  agricultural  subjects. 
Percy  E.  Reed,  Dairy  Commissioner  for  Saskatchewan,  spoke  on 
"Co-operation  and  Dairying"  and  pointed  out  the  possibilities  of 
profit  and  the  steady  income  to  be  derived  from  dairying.  This  address 
was  of  vital  interest  to  the  new  settlers  at  Oliver  where  a  sure  means 
of  livelihood  until  the  orchards  grow  to  beating  is  a  necessity. 

Professor  A.  M.  Shaw  of  the  University  of  Saskatchewan,  gave  a 
paper  on  "Livestock  on  the  Irrigated  Farm".  This  was  a  very  clear 
cut  and  forcible  presentation  of  the  fundamental  requirement  of  live- 
stock for  a  safe,  secure  and  permanent  system  of  farming  whether 
on  irrigated  land  or  not.  An  appreciation  of  the  basic  conception 
of  farming  as  presented  by  Prof.  Shaw,  is  valuable  to  every  engineer 
and  business  man,  and  essential  to  irrigation  engineers  engaged  in 
building  and  operating  irrigation  systems  for  the  purpose  of  increasing 
and  making  profitable  agricultural  production. 

Inspection  of  Oliver  Irrigation  Project 

The  delegates  were  given  an  opportunity  to  inspect  the  Oliver  or 
Osoyoos  Irrigation  Project  now  being  constructed  and  developed  by 
the  B.C.  Dept.  of  Lands.  The  visitors  inspected  the  concrete  weir 
and  headworks  which  diverts  170  second  feet  of  water  from  Okanagan 
river    into  a  cement  lined  canal. 

The  canal  is  about  25  miles  long  and  has  a  variety  of  structures 
including  a  rectangular  concrete  siphon  with  a  cross  section  of  8  by  11 
feet  and  carrying  the  canal  under  Mclntyre  creek.  The  canal  crosses 
the  valley  in  a  78-inch  wood  stave  pipe  siphon.  There  are  a  number 
of  short  galvanized  iron  metal  flumes  built  and  there  is  now  under 
construction  15,400  feet  of  zinc  metal  flume  of  99.3  inches  diameter. 
There  are  two  pumping  plants  using  electric  power  from  the  Bonnington 
Falls  plant  about  150  miles  away.  There  is  a  cement  pipe  factory  on 
the  project  where  cement  pipes  for  the  distribution  system  are  being 
manufactured  by  contract  and  of  very  good  quality. 

The  visiting  delegates  inspected  the  project  nursery  and  were 
entertained  at  the  Community  Hall  at  Oliver  where  a  good  dinner 
was  served  to  the  delegates  and  settlers  of  the  project. 

The  convention  was  a  success  and  will  have  some  weight  in  direct- 
ing and  moulding  public  opinion  toward  a  scientific  and  well  considered 
policy  of  irrigation  development.  A  resolution  was  passed  asking  the 
British  Columbia  provincial  government  to  appoint  a  commissioner 
to  look  into  the  water  laws  of  that  province  with  the  idea  of  eliminating 
certain  inconsistancies  and  introducing  betterments  if  possible. 

A  resolution  was  passed  asking  the  Dominion  government  to 
consider  the  necessity  of  proper  development  of  water  storage  in  the 
National  Parks  to  protect  the  people  from  flood  damage  and  to  utilize 
the  water  for  irrigation  and  power  purposes  and  providing  that  this 
be  done  so  as  not  to  mar  or  destroy  the  natural  beauty  of  the  parks 
or  render  them  less  attractive  to  tourists  and  the  people  at  large  who 
wish  to  use  them  for  recreation. 

Second  International  Conference  on  Industrial  and 
Engineering  Standardization. 

In  1921,  the  first  conference  of  the  secretaries  of  the  various 
National  standardizing  bodies  was  held  in  London.  In  July,  1923, 
a  second  conference  of  a  similar  nature  was  held  in  Switzerland,  at 
which  the  standardizing  organizations  of  thirteen  countries  were 
represented.  The  sittings  at  this  conference  extended  over  five  days, 
and  it  was  attended  by  the  following  delegates: 

Austria 

Austrian  Standards  Committee  for  Industry  and  Trade:  Jaro 
Tomaides. 

Belgium 

Belgian  Association  for  Standardization:  G.  L.  Gerard. 

Canada 

Canadian  Engineering  Standards  Association:  R.  J.  Durley,  M.E.I.C. 

Czechoslovakia 

Czechoslovakian  Standards  Society:  B.  Rosenbaum,  R.  Matousch 
and  F.  Kneidl. 

Masaryk  Academv  of  Labor,  Standards  Committee:  Jan.  F. 
Kottland. 

France 

Permanent  Committee  for  Standardization:  Eug.  Lemaire. 

Germany 

Standards  Committee  of  German   Industry:  W.  Hellmich. 

Great  Britain 

British  Engineering  Standards  Association:  C.  LeMaistre. 


Holland 

General  Committee  for  Standardization  in  the  Netherlands: 
J.  Goudriaan. 

Italy 

General  Committee  for  Standardization  in  the  Mechanical 
Industries:  Renzo  Curti. 

Norway 

Standardization  Committee  of  the  Norwegian  Industrial  Associa- 
tion: Alf.  Erikson. 

Sweden 

Swedish  Industrial  Standardization  Committee:  Amos  Kruse. 

Swedish  Machine  Industries  Association:  E.  Fornander  and 
H.  Tbrnebohm. 

Switzerland 

Standards  Federation  of  the  Association  of  Swiss  Machine 
Industries:  H.  Zollinger. 

United  States 

American  Engineering  Standards  Committee:  P.  G.  Agnew. 

One  of  the  principal  tasks  at  the  conference  was  the  interchange 
of  information  between  the  delegates  with  a  view  to  furthering  inter- 
national co-operation  and  the  development  of  engineering  and  other 
industrial  standards  along  parallel  lines.  Arrangements  made  with 
this  view  at  the  first  conference  were  considered  in  light  of  the  experience 
since  gained,  and  modifications  suggested  by  this  experience  were 
discussed.  It  is  evidently  important  for  this  purpose  that  the  inter- 
change of  information  regarding  proposed  standards,  whether  dimen- 
sional or  other,  should  take  place  at  the  earliest  possible  stage  of  their 
development,  and  it  is  believed  that  the  steps  taken  at  the  conference 
will  lead  to  a  marked  improvement  in  this  respect. 

Among  other  topics  dealt  with  may  be  mentioned,  — ■  the  methods 
to  be  adopted  for  promoting  the  practical  use  of  published  standards 
in  the  various  countries,  the  means  to  be  employed  for  giving  publicity 
to  the  work,  and  informing  the  public  as  to  the  advantages  of  standard- 
ization, the  interchange  of  information  as  to  the  organization  and 
working  methods  adopted  by  the  various  standardizing  offices.  Provi- 
sion was  made  for  continuing  the  work  of  the  conference,  and  a  com- 
mittee was  appointed  to  deal  with  the  difficulty  which  has  arisen  in 
finding  the  exact  equivalents  in  various  languages  for  the  technical 
terms  used  in  standardization. 

The  discussions  were  most  amicable.  The  Swiss  committee  did 
everything  for  the  comfort  as  well  as  the  entertainment  of  the  secretaries 
and  in  addition  to  giving  a  dinner  and  a  lunch,  at  which  members  of 
the  Swiss  committee  were  present,  they  offered  the  secretaries  a  visit 
through  the  most  superb  mountain  districts  of  Switzerland,  ending 
with  the  ascent  of  the  Jungfrau  by  the  new  electric  railway.  The 
arrangements  made  by  the  Swiss  secretary  were  so  perfect  in  every 
detail  that  this  excursion  added  in  no  small  degree  to  the  harmony 
of  the  proceedings.  The  secretaries  thus  had  an  opportunity  of  com- 
ing into  more  intimate  touch  with  each  other  than  was  possible  during 
the  long  conference  carried  on  in  three  languages,  and  exchanged  ideas 
on  many  points  not  discussed  at  the  meetings. 

The  conference  being  entirely  unofficial  has  no  executive  authority, 
and  the  recommendations  made  by  the  secretaries  as  a  whole  will  be 
placed  before  the  executives  of  their  respective  National  organizations. 


Announcement  of  Meetings 

Toronto  Branch: —  Secretary-Treasurer,  J.  A.  Knight,  A. M.E.I.C, 
Hydro-Electric  Power  Commission  of  Ontario, 
190  University  An.,  Toronto.  On!. 

Oct.  12th.  Luncheon:  Address  by  E.  J.  Mehren.  vice-president, 
McGraw-Hill  Company.  In.,  and  editor  of  the  Engineering 
News-Record,  on  "Random  thoughts  on  Engineering 
Purpose". 

Oct.  18th.  Chairman's  inaugural  address,  on  "The  Rise  of  the 
Engineer". 

Oct.  25th.  Address  by  The  Hon.  George  S.  Henry.  Minister  of  Public 
Works  and  Highways  for  Ontario,  on  "The  Highway 
Situation  in  Ontario". 


Montreal  Branch: 


Oct. 


Secretary-Treasurer.  E.  A.  Ryan,  A. M.E.I.C. 
128  Bleury  Street.  Montreal.  Que. 


lth.  Civil:  "St.  Lawrence  Deep  Waterways",  by  E.  A.  Forward. 
B.sc.,  m.e.i.c,  consulting  engineer.  Montreal,  Que. 

Oct.  11th.  Electrical:  "The  Effects  of  Power  Factor;  Load  Factor  and 
Diversity  Factor,  on  the  Cost  of  Power",  by  Prof.  C.  V. 
Christie,  M.sc.  A.M.E.l.C,  of  McGill  University. 

Oct.  18th.  Mechanical:  "Fuel  Economizers",  by  J.  H.  Hesford,  of 
E.  Green  &  Sons.  Ltd..  Wakefield,  England. 

Oct.  25th.  Industrial:  "Recruiting  and  Training  Methods  in  a  large 
Electrical  Industry",  by  John  Mills,  Educational  Director 
of  the  Engineering  Department.  Western  Electric  Com- 
pany, New  York.  N.Y. 


October,  1923 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


September  19th,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  the  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein    described  in 

October,  1923. 

Fraser  S.  Keith,  Secretary. 

•The  professional  requirements  are  as  follows: — 

A  Member  shall  be  at  least  thirty-five  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  twelve  years,  which  period  may  include 
apprenticeship  or  pupilage  in  a  qualified  engineer's  office,  or  a  term  of  instruction  in 
a  school  of  engineering  recognized  by  the  council.  The  term  of  twelve  years  may, 
at  the  discretion  of  the  council,  be  reduced  to  ten  years  in  the  case  of  a  candidate  for 
election  who  has  graduated  from  a  school  of  engineering  recognized  by  the  council. 
In  every  case  the  candidate  shall  have  held  a  position  in  which  he  had  responsible 
charge  for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
engineering  projects.  The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of  applied 
science  or  engineering,  after  the  candidate  has  attained  the  age  of  thirty  years,  shall 
be  considered  as  responsible  charge. 

An  Associate  Member  shall  be  at  least  twenty-seven  years  of  age,  and  shall 
have  been  engaged  in  some  branch  of  engineering  for  at  least  six  years,  which  period 
may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office  or  a  term  of 
instruction  in  a  school  of  engineering  recognized  by  the  council.  In  every  case  a 
candidate  for  election  shall  have  held  a  position  of  professional  responsibility,  in  charge 
of  work  as  principal  or  assistant,  for  at  least  two  years.  The  occupancy  of  a  chair 
as  an  assistant  professor  or  associate  professor  in  a  faculty  of  applied  science  of  engin- 
eering, after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con- 
disered  as  professional  responsibility. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  shall  be  required  to  pass  an  examination  before  a  board  of  examiners 
appointed  by  the  council.  The  candidate  shall  be  examined  on  the  theory  and  practice 
of  engineering  with  special  reference  to  the  branch  of  engineering  in  which  he  has  been 
engaged.  This  examination  may  be  waived  at  the  discretion  of  the  council  if  the 
candidate  has  held  a  position  of  professional  responsibility  for  five  or  more  years. 

A  Junior  shall  be  at  least  twenty-one  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  four  years  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  council,  if  the  candidate  for  election  has  graduated 
from  a  school  of  engineering  recognized  by  the  council.  He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  lias  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects,  geography,  history 
(that  of  Canada  in  particular),  arithmetic,  geometry,  euclid  (books  I,  IV  and  VI), 
trigonometry,  algebra  up  to  and  including  quadratic  equal  i 

A  Student  shall  be  at  least  seventeen  years  of  age,  and  shall  present  a  certificate 
of  having  passed  successfully  an  examination  equivalent  to  the  final  examination  of  a 
high  school  or  the  matriculation  of  an  arts  or  science  course.  He  shall  either  be 
pursuing  a  course  of  instruction  in  ■  school  Of  engineering  recognized  by  the  council, 
in  which  case  he  shall  not  remain  in  the  class  "f  student  for  more  than  two  years  after 
graduation:  or  he  shall  be  receiving  a  practical  training  in  the  profession,  in  which 
case  he  shall  pass  an  examination  equal  to  thai  pre  i  ril  ed  for  admission  to  the  grade 
of  Junior  m  the  foregoing  section  and  lie  shall  not  remain  in  the  class  of  Student  after 
he  has  attained  the  age  of  twenty-seven 

An  Affiliate  shall  be  one  who  is  not  an  engineer  by  profession  but  whose  pursuits, 
scientific  attainments  or  practical  experience,  qualify  Inui  to  co-operate  with  engineers 
in  the  advancement  of  professional  know] 


The  fact  that  candidates  give  the  names  of  certain  members  as  references  does 
not  necessarily  mean  thai  their  applications  are  endorsed  by  such  members, 


FOR    ADMISSION 
BARLTROP     [VAN  CHARLES,  of   Medicini    Hat,    Uta        Born  al    I 

England,  .Ian    2Mb,   1892;  Eduo.,  B   \     (old,   Mecl 

Cambridge  I  niv.  1914;  1914-20,  Royal  Engri    I  I   .  <  apt  .  Marco  1920  to  dati 
on  staff  of  Canada  Land  and  Irrigation  I  o   I  td  ,  Medicine  Hat,  Alts 

References  J.  L.  Fraren,  D.  W.  Hats,  \  '    Gardner,  V  M.  Meek   11  0  I'lmsdalc. 


BEATON— GEORGE,  of  212  Whitney  Avenue,  Sydney,  N.S.  Born  at  Paisley, 
Scotland,  May  5th,  1879;  Educ,  2  years  technical  school;  1902-05,  asst.  supt.,  Terra 
Nova  Foundry  and  Marine  Repair  Co.,  St.  John's  Nfld.;  1906  to  date,  shops  supt., 
design,  manufacture  and  report,  steel  works  and  mining  machinery,  Dominion  Iron  and 
Steel  Company,  Sydney,  N.S. 

References:  G.  D.  Macdougall,  A.  P.  Theuerkauf,  J.  H.  Fraser,  W.  S.  Wilson, 
H.  Longley,  W.  G.  Wilson. 

DRAKE— ROBERT  LUDLOW,  of  Ottawa,  Ont.  Born  at  Ottawa,  Ont.,  Sept. 
24th,  1893;  Educ,  Ottawa  Collegiate  Institute.  Private  studying;  1912,  rodman, 
C.N.R.;  1913,  rodman,  C.P.R.  irrig.  dept.,  Calgary;  1913-14,  concrete  and  material 
tester,  and  timber  inspr.,  C. P. R.  irrig.  dept.;  1914-19,  overseas;  Can.  Engrs.;  1919-22, 
instr'man.,  and  1922  to  date,  junior  engr.,  reclam.  service,  Dept.  of  the  Interior,  Ottawa, 
Ont. 

References:  J.  B.  Challies,  G.  F.  Richan,  W.  F.  M.  Bryce,  S.  H.  Hawkins,  S.  G. 
Dawson,  J.  S.  Tempest,  H.  R.  Cram. 

HERD— WALTER,  of  Sydney,  N.  S.  Born  at  Kirkcaldy,  Scotland,  Dec.  23rd, 
1883;  Educ,  technical  course,  Heriot  Watt  College,  Edinburgh.  4  years  ap'ticeship 
with  mining  engr.;  3  years  asst.  to  colliery  manager,  Scotland, England  and  South  Wales: 
1  year  colliery  manager,  Fifeshire,  Scotland;  1  year  asst.  to  general  manager.  United 
Collieries,  Scotland;  1911-12,  asst.  mining  engr.,  Dominion  Coal  Companv,  Glace  Bay, 
N.S.;  1912-13,  manager,  Wabana  Mines,  Wabana,  Nfld.;  1913-14,  supt.,  Springhill 
Mines;  1914-16,  asst.  mining  engr.,  Dominion  Coal  Co.;  1916-19.  overseas;  1919  to  date, 
mining  engineer,  Dominion  Coal  Company,  Glace  Bay,  N.S. 

References:  D.  H.  McDougall,  G.  D.  MacDougall,  T.  J.  Brown,  F.  W.  Gray,  C.  M. 
Odell,  J.  S.  Whyte. 

MORROW— THOMAS  MACLELLAN,  of  La  Gabelle,  Que.  Born  at  St.  John, 
N.  B.,  Sept.  18th,  1883;  Educ,  B.Sc,  McGill  Univ.,  1913;  1912  ( t  mos.),  asst.  on  survey 
mines  branch,  dept  of  mines;  1913  (3  mos.),  with  Loomis-Dakin  Ltd.,  Sherbrooke,  Que.; 
1913-16,  engr.  on  constrn.,  E.  G.  M.  Cape  Co.  Ltd.,  Montreal;  1916  (3  mos.),  inspr. 
on  dam  at  St.  Hyacinthe,  Que.  for  T.  Pringle  &  Sons,  Ltd.;  1916-18,  inspecting  supt., 
on  C.G.R.  elevator  at  St.  John,  N.  B.,  for  John  S.  Metcalfe  Co.,  Ltd.;  1918  (3  mos.), 
engr.  on  constrn.,  Grant  &  Home,  St.  John,  N.B.;  1918-19,  supt.,  David  R.  Brown  & 
Hugh  Vallance.  Archts.,  Montreal;  1919  (4  mos),  supt.  of  constrn.,  Bate  &  McMahon, 
Ottawa;  1919-20,  engrg.  staff,  Austin  Co.,  Berthierville,  Que.:  1920-22,  general  contract- 
ing, Montreal;  1922  (7  mos.),  field  engr.,  St.  Lawrence  Paper  Mills,  Ltd.,  Three  Rivers; 
1922  (2  mos.),  on  survey  work,  Walter  J.  Francis,  Co  Ltd.,  Montreal;  At  present,  field 
engr.,  Shawinigau  Engineering  Co.,  La  Gabelle,  Que. 

References:  J.  J.  O'Sullivan,  M.  J.  Rutledge,  L.  B.  Kingston,  E.  A.  Ryan,  C. 
Luscombe.  F.  O.  White,  J.  Weir. 

S  \MPSON— CYRUS  DEXTER,  of  Glace  Bay,  N.  S.  born  at  Halifax,  N.S.,  Jan. 
1st,  1897;  Educ,  1  year  surveying,  N.S.  Tech.  Col..,  V/t  yrs.  engrg.  course,  Acadia  Uni- 
versity; 1916-18,  with  Can.  Engrs.,  France;  1919-23,  dftsman.,  transitman  and  asst. 
engr.,  Provincial  Highway  Board  of  Nova  Scotia;  Jan.  1923  to  date,  designing  and 
dfting.,  Dominion  Coal  Co.  Ltd.,  Glace  Bay,  N.S. 

References:  J.  A.  Fraser,  S.  C.  Mifflen,  H.  C.  Chipman,  W.  M.  Sutherland,  J.  E. 
Belliveau,  J.  K.  McKay. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

SWAN— ALBERT  WILLIAM,  of  8  Castle  Way.  Hanworth,  Middlesex,  England, 

Born  at  Glasgow,  Scotland,  April  4th,  1893,  Educ,  HA  Sc,  I  niv.  of  Toronto.  1917; 
1916  (summer),  steel  inspr.  under  Imperial  Munitions  Hoard,  at  Amer,  Roll  ling  Mill 
Co.,  Middleton,  Ohio;  1917-1S.  time  study,  etc.,  production  dept  ,  and  1918-19,  engr. 
preparing  advertising  and  technical  literature,  Can.  Ingersoll-Kand  Co.  Ltd  Sherbrooke, 
Que.;  19 19-21,  asst.  editor.The  Engineering  Journal,  Montreal;  19221  May-Sept  .produc- 
tion investigation,  Sterling  Telephone  Co.  Dagenham,  Essex,  England,  and  since  Sept. 
1922  in  charge  works  office  and  progress  for  same  company. 

References:  II  V.  Haight,  E.  T.  Spidy,  H.  ('.  Nourse,  A.M.  Snider,  A.  F.  Hanlv, 
N.  M.  Campbell,  F.  S.  Keith. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

FRASER  THOMAS  BRYANT,  of  Iroquois  Falls,  Ont.  Born  at  Montreal, 
Que.,  Aug  19th,  1902,  Educ,  junior  matric  .  eng  .  science  amd  maths  1920  surveying, 
Central  Tech.  School,  Toronto,  1921,  I.C.S.  surveying  and  mapping;  19 19  (summer), 
on  township  survey,  Lewis  &  McRostie,  Ottawa;  1920  (winter) 
H.  C.  Sewell,  Toronto;  L921  (May-Nov.),  rodman,  powei  house  constrn.,  H  E  I 
Queenston,  Divn,  4;  1922,  to  date,  instr'nian.,  Abitibi  Power  A  Paper  Company,  Iro- 
quois Falls,  Ont. 

Refi  rences:  G.  G.  Gale,  V  B.  McRostie,  W  Jackson,  W.  B.  Crombie,  J.  M.  Gil- 
christ. I  .  li    Moore. 

MoLEAN  -  HASH,  M  .  ol  I  Idred,  Pa  .1   S.A      Born  at  Toronto   Ont.,   IlususI 
1896|  Educ,  BASr    l  „i,    of  Ti  I;   1917  (summer),  foreman,  TNT 

I 'Ian  t.  Briii  hi  I d  Co.,  Trenton,  On!  ;  1918  (summer),  chemist,  B  i^nes, 

Toronto  Ltd.;  1920  (summer),  foreman  Can  Electro  Products  Co  Ltd.,  Shawinigan 
Falls,  Que.;  Sept  1921  to  date,  petroleum  engr.,  The  Sloan  and  Zook  <  Company,  Brad- 
ford,  Kane,  and  I  lldred,  Pa   i   S.A, 

References:  R.  W.  Angus,  P.  Gillespie,  C   R.  Young,  J,  w  .  Hi 

PEARS1      WARWICKO.,  of  Toronto,  On!       Born  at  1  126th, 

lssii.  I  .in.   .  i;  Si  Unit      1914.,  1911 

Hly .   I!  Out.;  191 

man.,  mtoe  of  waj     Q.T.R.;  1914-15,  n      engr.,  with  Chipman  and  Powei     191 

i  >"  .  w    i     \\,.,.<i  Co ,  Detroit,  Mich  : 

1920  '"  dati  I  'ni 

Reft  n  i"  ■•      'J    l     Patt  i .1    H    ti  •  ine,  .'    n    '  m  son,  I    J   B 

J    I      Murton 
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The  Planning  of  the  Modern  C^ity. 

by  Nelson  P.  Lewis,  M.Am.Soc.C.E. 

Reviewed  by  James  Euring,  M.E.I.C. 

It  is  not  surprising  thai  tliis  well  known,  standard  work  on  city 
planning,  unlike  most  other  volumes  on  the  same  subject,  has  reached 
its  second  edition,  revised  and  enlarged.  For  of  all  the  published 
books  covering  or  attempting  to  cover  the  great  question  of  the  design 
and  control  or  city  development  in  a  complete  and  comprehensive  way, 
this  is  the  most  outstanding,  going  as  it  does  right  down  to  the  roots 
of  things,  and  working  up  in  a  scientific,  analytic  and  entirely  common- 
sense  manner  that  is  at  once  satisfying  and  convincing. 

Its  appeal  is  frankly  and  chiefly  made  to  the  student  of  town 
planning  from  an  engineering  point  of  view  since  it  deals  with  funda- 
mental, organic  and  economic  conditions  and  principles,  and  an  intelli- 
gent perusal  of  the  book  will  completely  dispel  the  unfortunate  and 
altogether  too  common  illusion  that  city  planning  is  mostly  a  matter 
of  superficial  embellishment. 

Notwithstanding  the  depth  and  thoroughness  of  the  treatise,  it 
need  not  be  imagined  that  its  style  is  heavy  or  abstruce,  for  the  writer 
is  a  master  of  terse,  vivid  and  even  epigramatic  English,  and  through 
it  all  runs  an  engaging  strain  of  human  interest  and  friendliness  that 
reflects  the  author's  personality  as  a  man  of  keen  sympathy  and  under- 
standing, and  not  without  occasional  but  well  subdued  touches  of 
intriguing  humour. 

The  book  covers  a  wide  range  of  descriptive,  historic  and  geographic 
interest  both  in  the  old  world  and  in  the  new,  but  its  main  motif  is  in 
its  adaptation  to  present  day  western  conditions  and  requirements, 
and  in  its  profound  and  able  handling  of  the  problems  confronting  us 
and  the  best  methods  for  their  solution. 

It  is  particularly  refreshing  to  note  the  triumphant  optimism 
that  sees  in  the  worst  conditions  and  most  formidable  obstacles  prevail- 
ing in  our  most  congested  cities  possibilities  and  opportunities  for  work- 
ing wonderful  improvements  at  a  cost  which,  with  proper  handling, 
can  be  made  to  pay  for  themselves  in  increased  property  values.  This 
is  in  striking  contrast  to  the  pessimistic  school  which  regards  such 
conditions  as  so  far  gone  and  beyond  redemption  that  the  only  thing 
to  do  is  to  leave  them  alone  and  to  plan  and  built  better  elsewhere. 

The  first  edition  of  the  book  was  published  in  1916,  and  the  latest 
developments  in  the  science  of  city  planning  are  embodied  in  the  newer 
edition  which  incorporates  also  the  most  up-to-date  phases  in  regional 
planning  that  has  more  recently  been  coming  into  vogue.  Some  of 
the  chapters  have  been  largely  or  entirely  re-written  and  special  stress 
has  been  laid  on  the  question  of  zoning  which  has  been  making  wonder- 
ful strides  and  gaining  increasing  acceptance  amongst  former  short 
sighted  and  self  interested  opponents  such  as  real  estate  men  and  land 
proprietors  themselves. 

The  book  is  well  but  not  overburdening! y  illustrated  with  plates 
and  diagrams,  which  in  this  case  are  pertinent  to  the  text. 

Throughout  will  be  found  most  interesting  and  refreshing  reading 
for  both  layman  and  professional,  a  general  clearing  away  of  prevailing 
misconceptions  and  an  illumining  of  dark  and  confused  issues.  It 
should  prove  a  powerful  stimulant  to  the  propagation  of  the  common- 
sense  town  planning  idea,  and  as  that  idea  progresses  there  will  be 
constantly  increasing  demand  for  the  book,  it  is  safe  to  say  that  the 
second  edition  is  unlikely  to  be  the  last.  This  book  is  published  by 
John  Wiley  and  Sons,  Inc.,  New  York. 

Tables  and  Units  for  Engineering  Students 

By  C.  A.    Walker,    A.M.I.Mech.E.,    M.I.Mar.E.,  and 
W.  S.  Ibbetson,  B.Sc,.  A.M.I.E.E.,  M.I.Mar.E. 

This  book  contains  in  a  very  cheap  and  portable  form  a  large 
number  of  Tables,  Constants,  Units  and  Symbols  which  have  been 
specially  prepared  to  meet  the  needs  of  students  in  Trade  and  Technical 
Schools,  Colleges  and  Universities  in  the  subjects  of  Mechanical  and 
Electrical  Engineering.  They  are  mainly  intended  as  a  ready  reference 
tor  values  and  definitions  of  the  Units,  Constants,  etc.,  commonly 
used  in  science  and  engineering  classes  and  laboratories. 

The  Conversion  Tables  are  particularly  useful,  as  they  make  clear 
the  relationship  between  the  various  sections  of  study  usually  so 
difficult  of  comprehension  by  the  ordinary  student. 

The  international  system  of  Electrical  Units  and  Symbols  has  been 
set  out  in  detail  to  encourage  and  assist  students  to  master  the  difficulty 
of  their  general  adoption  and  use. 

This  book  will  be  found  to  be  a  valuable  and  efficient  aid  to  all 
classes  of  students  of  science  and  engineering.  It  is  published  bv 
E.  &  F.  N.  Spon,  Ltd.,  London  S.W.I 


Publications  Received  During  the  Month. 

Transactions,  Proceedings,  etc, 

Presented  by  the  Societies. 

Proceedings  of  the   Engineering  Society  of  Queen's  University, 

Kingston,  Canada,  No.  17,  1923. 
The    Transactions    of    the    Canadian    Institute    of   Mining    and 

Metallurgy  and  of  the  Mining  Society  of  Nova  Scotia,  1922. 

Volume  XXV. 
Proceedings  of  The  Engineers'  Societv  of  Western  Pennsylvania. 

Volume  39,  No.  4.     May  1923. 
Proceedings  of  The  Engineers'  Society  of  Western  Pennsylvania. 

Volume  39,  No.  5.    June  1923. 
Transactions   of   the    Institution   of   Civil   Engineers  of   Ireland. 

Volumes  XLVII  and  XLVIII. 
The  Proceedings  and  Transactions  of  the  Nova  Scotian  Institute 

of   Science,    Halifax,    Nova   Scotia.     Volume    XV,    part    2, 

session  of  1919-1920. 
Proceedings  of  the  Royal  Societv  of  Edinburgh.    Session  1922- 

1923.     Volume  XLIII,  part  2. 
Annual  Report  of  the  Association  of  Dominion  Land  Surveyors 

together   with   the    papers    read   at   the   Sixteenth   Annual 

Meeting,  held  at  the  Chateau  Laurier,  Ottawa,  on  the  7th 

and  8th,  February,  1923. 

Reports 

Presented  by  Dominion  Water  Power   Branch.  Department  of 
the  Interior,   Canada. 

Surface  Water  Supply  of  Canada,  Arctic  and  Western  Hudson 
Bay  Drainage  (and  Mississippi  Drainage  in  Canada)  in 
Alberta,  Saskatchewan,  Manitoba,  and  Western  Ontario 
Climatic  Year  1920-21.     Water  Resources  Paper  No.  36. 

Presented  by  Geological  Survey.  Department  of  Mines,  Canada. 

Summary  Report,  1922,  Part  A. 
Summary  Report,  1922,  Part  D. 
La    Region     de     Beauceville    (Quebec)     par     B.     R.    MacKay. 

Memoire  127. 
The  Southern  Part  of  the  Sydney  Coal  Field,  Nova  Scotia,  by 

A.  O.  Hayes  and  W.  A.  Bell.     Memoir  133. 
Brockville-Mallorytown   Map-area,    Ontario,    by   J.    F.    Wright. 

Memoir  134. 

Presented  by  Department  of  Mines,  Canada,  Victoria  Memorial 
Museum. 

An  Album  of  Prehistoric  Canadian  Art,  by  Harlan  I.  Smith. 
Bulletin  No.  37.     June  1,  1923. 

Presented  by  Department  of  Public  Works,  Canada. 

Reviews  of  Articles  dealing  with   Improvement  of  Rivers   and 
Harbours.     Fraser  River  Estuary. 
Presented  by  Department  of  Mines,  Province  of  Ontario. 

Hydro-Electric  Development  for  Gold  and  Silver  Mines  of  Northern 
Ontario,  by  A.   R.   Webster,   Inspector  of  Mines.     Bulletin 
No.  46. 
Presented  by  Hydro-Electric  Power  Commission  of  the  Province 
of  Ontario. 

Fifteenth  Annual  Report  of  the  Hydro-Electric  Power  Commission 
of  the  Province  of  Ontario  for  the  vear  ended  October  31st, 
1922. 
Presented  by  Department  of  the   Interior,   Bureau  of  Mines, 
Washington,  D.C. 

Explosives,  their  materials,  constitution,  and  analysis,  by  C.  A. 
Taylor  and  Wm.  H.  Rinkenbach.     Bulletin  219. 
Presented  by  The  Commonwealth  of  Massachusetts. 

Annual  Report  of  the  Metropolitan  District  Commission,  for  the 
year  1922,  Third  Annual  Report. 
Presented  by  the  Department  of  Commerce,  Washington,  D.C. 
Circular  of  the  Bureau  of  Standards,  "Invar  and  Related  Nickel 
Steels".     No.    58,    2nd    edition,    June    22.    1923.     Scientific 
Papers  of  the   Bureau   of  Standards,    "Alternating-Current 
Resistance  and  Inductance  of  Single-Layer  Coils",  by  C.  N. 
Hickman,    Physicist.     No.    472.    part    of   volume   19.     May 
3,  1923. 
Presented  by  The  Joint  New  England  Railroad  Committee. 

Report  of  the  Joint    New    England   Railroad  Committee  to  the 
Governors  of  the  New    England   States.    Rehabilitation   by 
co-operation,  A  railroad  policy  for  New  England,  June  1923. 
Presented  by  Gauthier-Villars  et  Cie,  Paris. 

Les    Methodes    Modemes    d 'Organisation    Industrielle,    par    L. 
Benoist,  avec  exemples  du  Calcul  des  Temps  d'Usinage  en 
Construction  Mecanique,  par  Hermann. 
Presented  by  The  British  Cast  Iron  Research  Association. 

Bureau  Bulletin  of  the  British  Cast  Iron  Research  Association, 
No.  1,  January  1923. 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  sizel  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  Is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  Invited.  Information  concerning  the  charge  for  any  specific  service  wil' 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library, 
29  West  Thirty-ninth  Street.  New  York.  N.Y. 


ABRASIVES 
Hardness  Determination.  Determination  of  Hardness  of  Abrasive  Materials 
(Hiirtebestimmung  von  Schlcifmaterialien),  Walter  Mindt.  Werkstattsteehnik, 
vol.  17,  nos,  11  and  12,  June  1  and  15,  1923,  pp.  321-326  and  360-367,  34  figs. 
June  1:  Development  of  methods  for  determining  hardness;  mathematical 
formulas  of  hardness;  empirical  determination  of  constants;  relation  between 
grinding  efficiency,  size  of  grain  and  quantity  of  abrasive:  tables  and  curves. 
June  15:  Experimental  results  and  mathematical  formulation  of  measure  of 
hardness;  scope  of  application  of  method. 

ACCOUNTING 
Public-Service  Corporations  Amortization  and  Depreciation  of  Public  Service 
Corporation.  Geo.  H.  Johnson.  Jlof  Accountancy,  vol.  36,  no.  1,  July  1923, 
pp.  7-14.  Uniform  systems  of  accounting;  rule  for  general  amortization;  errors 
most  commonly  made  in  application  of  rules;  results  of  war  inflation,  changing 
prices,  and  costs  of  replacements. 

AERONAUTICAL  INSTRUMENTS 

Control  Force  Recorder.  Notes  on  the  N.A.C.A.  Control  Force  Recorder,  H.  J. 
E.  Reid.  Nat.  Advisory  Committee  for  Aeroanuties — Technical  Notes,  No. 
ISO,  July  1923,  1  pp.  1  figs  on  supp,  plates.  Emphasizes  desirability  of  using 
recording  instruments  in  investigation  of  characteristics  of  airplanes,  with  parti- 
cular reference  to  Xat,  Advisory  Committee  for  Aeronautics  control  force  recor- 
der: description  of  instrument  developed  by  technical  staff  of  X.  A.  C.  A.  to 
be  used  as  a  laboratory  instrument  for  investigations  on  different  types  of  air- 
craft 

Diaphraoms  for.  Diaphragms  for  Aeronautic  Instruments.  M.  D.  Hcrsey.  Nat. 
Advisory  Committee  for  Aeronautics.  Report  No.  165,  1923.  32  pp.,  5  figs. 
Outline  of  historical  developments    and  theoretical  principles,    together    with 

discussion  of  expedients  for  makingmosf  effective  us*1  of  existing  diaphragms; 
summary  of  experimental  research  problems. 

All!  COMPRESSORS 

Operation  and  Upkeep  Am  Compressor  Operation  and  Upkeep.  Textile  World, 
vol,  63,  dos,  15  and  16,  Apr  l  l  and  May  5,  1923,  pp  85,87  and  90 and  82  and  84 
5  figs.  Suggestions  for  textile  installations;  Storage  tank  and  piping  arrange- 
ments; lubrication;  removing  carbon  deposits;  cost  of  leaks;  cleaning  cylinder, 
valves  and  receiver;  benefits  of  reducing  temperature  and  having  air  as  dry  as 
possible;  etc      Extracts  from  Massachusetts  regulations  governing  equipment. 

Tcrbo-Comphehsoks.  Tiirho-t  lompressors  a i  I  ho  Bentinck  ( 'oilier  v.  Iron.vCoal  Trades 
Rev.,  vol  HIT,  no  2S91,  July  27.  1923,  pp  115-116,  3  figs.  Set  is  of  Kateau 
type  manufactured  :ii  Braser  &  Chalmers  Eng  Works  of  Gen.  Elec  ,  Co  .  ami  lias 
normal  duty  of   10,000  CU.  ft    of  free  air  per  mm    compressed  to  80  He  per  sq. 

in,  above  atmosphere;  details  ol  Ion  -pressure  engine. 
VIR  CONDI  HONING 
Air  Cooling.     The  Cooling  ol   Vir  With  a  Few  Motes  on  Vir  Filters,  J.  Roger  Preston. 
Domestic  Eng    (Lond  I,  vol    43,  no    7.  July  1923,  pp    135-139,  2  figs,     How 

conditions  approacl It  al  ma]   be  obtained  in  a  building  when  it  is  hot  and 

humid  outside,  taking  wet  bulb  of  54  deg  to68deg  a    abs  i 

\  [RCRAFT 
Control  in  Warfam,     \  Proposed    International    Urcraft   Code      Aviation,  vol 
15,  no.  2,  July  9,  1923,  pp    14-47       Commission  ol  jurists  drafts  rules  making 
aircraft  conform 

i     planet;  Airehipi. 

AIRPLANE  ENGIN1  - 
DimioAThi.  CotrPLara.     Airplane  Engines  and  Differential  Coupling  (Le  systems 
moteur-avion:  L'accoupfement  differentiel),    \    Le  Bidolec      Techniqui 
mobile  et  Aerienne,  vol    ll.no    121,  1923,  pp    15-60,  7  figs.     Evolution  of  air- 
plane engine;  decrease  in  weight,  increi  multiple    bs 
two  ,  three-  and  four-engine  differential  couplings,  and  thi  ii  n  lath  1  1  mi  ii 
•173 


Flexible  Mounting.  The  Flexible  Mounting  of  the  Airplane  Engine,  K.  Kutzbach. 
Nat.  Advisory  Committee  for  Aeronautics — Technical  Notes,  No.  148,  July 
1923,  5  pp.  Deals  with  suggested  installation,  of  "unbalanced"  8  cylinder 
V-engine,  in  that  a  flexible  mounting  be  used  instead  of  bolting  engine  rigidly 
to  airplane  structure,  idea  being  that  flexible  mounting  would  be  so  adapted 
that  vibrations  due  to  inertia  effects  would,  as  it  were,  "damp  themselves  out  " 
From  Technische  Berichte,  vol.  3,  Pt.  4. 

Forces  and  Stresses,  Calculation  of.  Standard  Method  of  Engine  Calculations. 
Air  Service  Information  Circular,  vol.  5,  no.  421,  Apr.  1,  1923,  36  pp.  27  figs. 
Outlines  and  describes  methods  adopted  by  Engine  Design  Branch  of  Engineer- 
ing Division,  Air  Service,  for  determining  forces  and  analyzing  stresses  existing 
in  principal  parts  of  an  airplane  engine. 

High-Speed.  Influences  in  the  Selection  of  a  Cycle  for  Small  High  Speed  Engines 
Running  on  Solid  or  Airless  Injection  with  Compression  Ignition,  Robertson 
Matthews.  U.  S.  Nat.  Advisory  Comm.  for  Aeronautics,  Technical  Notes, 
no.  149,  July  1923,  14  pp.,  4  figs.  Limiting  conditions  in  determining  form  of 
pressure-volume  diagram  are  indicated  mean  effective  pressure,  fuel  economy, 
and  permissible  maximum  pressure.     Consideration  of  these  conditions. 

AIRPLANES 

Accelerations  while  Maneuvering.  The  Vertical,  Longitudinal,  and  Lateral 
Accelerations  Experienced  by  an  S.  E.  5A  Airplane  while  Maneuvering,  F.  H. 
Norton  and  T.  Carroll.  U.  S.  Nat.  Advisory  Comm.  for  Aeronautics,  Report 
no.  163,  1923,  3  pp.  7  figs.  Investigation  carried  out  at  Langley  Field  Labora- 
tory. Instruments  used  were  N.  A.  C.  A.  three-component  accelerometer  and 
recording   airspeed   meter. 

Airfoils.  Two-Dimensional  Aerofoil  Theory,  Muriel  Glauert.  Roy.  Aeronautical 
Soc.— Jl.  vol.  27,  no.  151,  July  1923,  pp.  348-366,  16  figs.  Account  of  certain 
methods  developed  by  Joukovsky,  Mises  and  other  for  calculating  forces  expe- 
rienced by  body  of  airfoil  shape  in  stream  moving  in  fixed  direction  with  uniform 
speed. 

Flapping-Wing.  New  Experiments  with  Machines  with  Flapping  Wings  (Ueber 
neue  Versuche  mit  Schwingenfliegern,  Manfred  Reiffenstein.  Zeit.  fur  Flug- 
techniku.  Motorluftschiffahrt,  vol.  14,  nos.  11-12,  June  26,  1923,  pp.  90-97, 
18  figs.  Investigations  made  with  models  of  a  Wels  flying  machine  of  pheno- 
mena occurring  with  wings  in  active  motion  under  discharge  of  energy  in  the  air. 

Lift  Distribution.  The  Distribution  of  Lift  Over  Wing  Tips  and  Ailerons,  David 
L.  Bacon.  Nat.  Advisory  Committee  for  Aeronautics — Report,  no.  161,  1923, 
24  pp.,  29  figs.  Investigation  carried  out  in  5-ft.  wind  tunnel  of  Langley  Memo- 
rial Aeronautical  Laboratory  for  purpose  of  obtaining  more  complete  informa- 
tion than  was  heretofore  available  on  distribution  of  lift  between  ends  of  wing 
spars,  stresses  in  ailerons,  and  general  subject  of  air  flow  near  tip  of  wing. 

Pressure  Disrtibution.  The  Pressure  Distribution  Over  the  Stabilizer  of  the  V  ought 
VE-7  Airplane.  Air  Service  Information  Circular,  vol.  5,  no.  419,  Apr.  1,  1923, 
24  pp.,  21  figs.  Determination  of  pressure  distribution  over  horizontal  surfaces 
of  VE-7  airplane  at  various  altitudes  of  flight,  apparatus  and  methods. 

Research.  Exponential  Law  of  Variation  of  Drift  and  Lift  of  Models  of  Airplanes 
and  Wings  at  Various  Velocities,  G.  Costanzi,  and  Mario  Hernasconi,  Aerial 
Age,  vol.  16,  no.  7,  July  1923,  pp.  325-329,  7  tigs.  Progress  of  research  work 
conducted  by  authors  in  aerodynamic  laboratory  of  Experimental  Aeronautic 
Inst,  of  Rome. 

Speed  Measurements.  Speed  Measurements  made  by  Division  "A"  of  the  Airplane 
Directorate  (Flugzeugmeisterei),  Subdivision  for  Flight  Experimetns,  V, 
Heidelberg  and  A  Holzel.  Nat.  Advis.  Comm.  for  Aero.,  Tech.  Notes,  no. 
147,  July.  1923,  20  pp.,  26  figs,  (lives  order  of  magnitude  of  airplane  speeds 
rather  than  their  accurate  values  Reliable  speed  measurements  cannot  be 
carried  out  above  2000  meters  with  customary  methods.  From  Technische 
Berichte,  vol.  3.  no,  5.  pp.  174-179,  1918, 

WlNG  Profiles.  A  Comparison  of  Some  Modern  Wing  Profiles,  Matthew  It  Sellers. 
Aviation,  vol  15,  no  7,  Aim  13,  1923,  pD  182-183, 1  fig.  Eleven  optimum  pro- 
files selected  from  N,  A.  (  '     \    reports  satisfy  requirements  of  most  airplanes. 

WlNG  Ribs.  The  Strength  of  Wing  Ribs.  Air  Service  Information  Circular,  vol. 
5,  no     143,   May   1,   1923,   Is  pp.,   18  figs.      Summarizes  results  of  a  study  of  all 

available  American  data  on  strength  of  wing  ribs  in  order  to  develop  a  standard 
of  comparison  for  new  designs;  develops  lor  f  Ins  purpose  curves  based  on  strength 
weight  ratio. 

Wing    Spars       The    Effect    of    lv ntiicities    on    Stresses    in     Urplane    Spurs.       \ir 

Silver  Information  Circular,  vol  5,  no  138,  May  1.  1923.  111  pp.,  10  tigs 
Illustrates  and  compares  methods  of  analyzing  and  computing  effect  ol  eow  a 
tr  cities  in  wing  fittings  on  moments,  shears,  and  stresses  in  wing  spars, 

URSHIPS 
lli  in  mix.     The  Employment  of  Helium  in  Airships,   i.  Crocco      Vviation,  vol.  16, 
no  4.  July  23,  1923,  pp.  97  and  loo.     Consumption  during  navigatio 

diffusion;  replacement  on  account  ol  washings. 

\l  ICWHAT  (II  \H  IS 
Construction  Method.     Practical  Construction  of  Aligni  ts,  R   T  Livings- 

ton Power  I'lant  Eng.,  vol.  27,  no  16,  Vug  15,  1923,  pp  B24  826,  I  ligs. 
Their  purpose,  methods  of  use,  and  outline  of  met! iction, 

\l  LOi  s 
A1.1  mini  u      Set     1 1  < 
Liohi    nn  Extra    I  1 Light    ind    Extra-Light    Uloys      Engineering,  vol    [16 

no  3006.  Aug    L0,  1923   11    172.     Discusses  relativi   1  and  points 

out  adv antages  of  extra  light  al! 
Rum  Resisting      Ru  I  Uloys,  w     R    Douglas  Shaw      Mecfc    World,  vol 

7l,no    1906,  Jul]   13    <  Survej  of  number  of  alloys  in  ligl 

ing  knowledge, 

\M  MINI  M 

Corrosion  "i       vim 1,  View,  \\     1:    Douglas  9ha« 

Beams,,  vol    1  ;.  n..   1.1,   Vug    1923,  pp    100  103      Vlutninum  alloys  and  their 
eon  odibli  properl  aluminum  appli- 

ed in  I  1  lain  acids 
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rhe  M-  ohanic  il  Propi 

Met    3oo      Jl./vol   8,  no.  2,  1923,  pp  33-49  and  (discus- 
pi  i  intents  u  hii  1 1  ied  out  w  il 

of  determining  oerl  duminum,  but  which  are 

also  of  mi.  i.  ,,,, I  I,, •„  i, ,,,,  ■ 

for  hardness  testing. 

ALUMINUM  ALLOYS 

\i  i  sum  m-  l'n  \ s 1 1  \t.  Uuminum  ritanium  Uloyi  and  1 1 1 •-  Influence  of  Titanium 
on   \1:  I  itan-Legierungem  und  di 

Aiumii  rckelens,     M.  tall  u  Ers,  vol  20,  i  B,  1923, 

pp    206-210,  1  fit      Investigation  a  '    influence  of 

titanium  on  aluminum  seems  to  be  due  to  dispersion  ol  nitrogen  and  oxygen 
presi  num. 

\i  i  mini  u-Zini    i  i  •      rhe  Ternary  System  Uuminum-Zino-Tin  'II  sistema  < 

alliiminio-iinco-atagno) ,  I     I  irnale  di  Chimica  Industriale  ed  Appli- 

cuta,  vol.  5,  no.  3,  Mar,  192223,  pp,  116-122,  5  figs  Discusses  tin-sine  and 
aluminum-tin  alloys,  and  their  manufacture,  electrical  properties,  etc.;  results 
of  experiments 

Analysis  rhe  Analysis  of  Light  Aluminium  Vlloys.  Metal  Industry  (Lond.),  vol. 
23,  no.  3,  July  20,  1923,  pp   16-47.     Samplii  oqpper,  lead  magne- 

sium, manganese,  silicon,  iron.  sine,  and  aluminum.  Translated  and  slightly 
abridged  from  Chaleur  et  Industrie. 

ASBESTOS 

Quebec   Industry.     The   Quebec    Abestos    Industry,    Ernest   Booker.     Can.    Min. 
.11..  vol.  44.  nos.  27  and  29,  July  6  and  20.  1923,  pp.  610-5J  1  and  546-548,  5  6gs. 
July  ti:  Losses  in  milling  of  asbestos      .lulv  20;  Efficiency  in  milling  asbestos. 
AUTOMOBILE 'FUELS 

Alcohol.  Alcohol  as  a  Motor  Fuel  (L'emploide  l'alcoolcommecarburant),  Eugene 
Grandmougin.  Genie  Civil,  vol.  83,  no.  1.  July  7,  1923,  pp.  5-8.  Discusses 
question  of  production  on  a  large  scale  and  low  price;  process  for  production, 
including  chemical;  improvements  necessary  in  fermentation  process;  use  of 
beet  bi 

Paris  Buses  Test  Efficiency  of  Alcohol  as  Engine  Fuel.  Automotive  Indus- 
tries, vol.  49,  no.  6,  Aug.  9,  1923,  p.  257.  Experiments  show  50-50  mixture 
with  benzol  best  from  dual  standpoint  of  stability  and  economy;  product  should 
be  of  highest  purity  to  reduce  oxidation  and  carbonaceous  deposits. 

Dewpoint  Determination.  Direct  Determination  of  Dew  Points  of  Gasoline-Air 
Mixtures,  W.  A.  Gruse.  Indus.  &  Eng.  Chem.,  vol.  15,  no.  8,  Aug.  1923,  pp. 
796-799,  5  figs.  Method  for  direct  determination  of  dewpoints  in  propor- 
tions required  for  internal-combustion  engines;  suggested  as  suitable  for  compa- 
rison and  evaluation  of  motor  fuels. 

Gasoline.     See  Gasoline. 

AUTOMOBILE  MANUFACTURING  PLANTS 
Franklin  Co.  Production  Methods.  Seeking  Simple  Production  Methods  Saves 
Time  and  Money,  W.  L.  Carver.  Automotive  Industries,  vol.  49,  no.  6,  Aug. 
9,  1923,  pp.  276-280,  11  figs.  Special  department  at  Franklin  constantly  studies 
manufacturing  system;  lias  simplified  many  operations  and  reduced  cost  material- 
ly without  installation  of  expensive  equipment;  portable  electric  and  pneumatic 
tools  help  to  effect  economy. 

AUTOMOBILES 

Brakes.  Four-Wheel  Brakes.  Autocar,  vol.  51,  no.  1449,  July  27,  1923,  pp.  153-157, 
11  fig?.  Practical  experiences  with  cars  having  brakes  on  all  four  wheels;  likeli- 
hood of  many  standardized  types  of  cars  having  four-wheel  brakes  in  1924. 

Front  Axles.  Manufacture  of  Automobile  Front  Axles,  Edward  K.  Hammond. 
Machy.  (N.  Y.),  vol.  29,  no.  12,  Aug.  1923,  pp.  939-942,  12  fig.  Machining 
operations  on  axle  forgings,  steering  knuckles,  and  steering  arms. 

AVIATION 

Airship  Line  Spain  and  S.  America.  The  Proposed  Airship  Line  Between  Spain 
and  South  America.  Flight,  vol.  15,  no.  21,  May  24,  1923.  pp.  276-278.  Ab- 
stract of  report  on  plans  drawn  up  by  Commandante  Emilio  Herrera  and  Hugo 
Eckener  of  Zeppelin  Co. 

Airways.  Organizing  the  National  Airway  System.  Aviation,  vol,  15,  no.  2,  July 
9,  1923,  pp.  41-43,  2  figs.  What  Airway  Section  of  Army  Air  Service  is  doing 
to  facilitate  flying  across  country. 

Civil.  Progress  of  British  Civil  Aviation,  1922-23.  Aviation,  vol.  15,  no.  7,  Aug. 
13,  1923,  pp.  184-186.  Summary  of  annual  report  of  Civil  Air  Department 
records  satisfactory  growth  of  civil  flying. 


B 


BALANCING 
Theory  and  Tests.  Theory  and  Experimental  Testing  of  Balancing  (Zur  Theorie 
und  experimentellen  Prufung  des  Auswuchtens),  Eberhard  v.  Brauchitseh. 
Zeit.  fur  angewandte  Mathematik  u.  Mechanik,  vol.  3,  no.  2,  Apr.  1923,  pp. 
81-92,  17  Ggs.  Investigation  of  applicability  of  Lawaczek-Heymann  balancing 
machine  and  method  of  balancing. 

BATTERIES 
Dry  Cells,  Specifications  for.  United  States  Government  Specifications  for  Dry 
Cells.  Circular  of  Bur.  of  Standards,  No  139,  June  15  I923<U  s  Cut. Stan- 
dard Specifications  No.  58),  9  pp.  Specifications  officially  adopted  by  Federal 
Specifications  Board  for  use  of  departments  and  independent  establishments 
of  government  in  purchase  of  dry  cells,  covering  definitions,  types  and  sizes 
of  cells,  carton,  zinc  can,  scaling  compound,  terminals  and  cell  connections, 
voltage,  tests,  and  performance. 

BEAMS 
Steel.     Haunched  Steel  [-Beam  Tests    \nalyzed.     Can.  Engr.,  vol.  45,  no.  2,  July 
10,  1923,  pp.  121-126,  .".  figs.     Tests  carried  out  at  plant  of  Dominion  Bridge 
Co.,  Ltd.,  Lachine,  Canada      Prei  iuI -  taken  in  loading;  measuring  instru- 
ments employed;  increase  in  live-lead  capacity  resulting  from  encasement,  etc. 

ii   BRINGS,  BALL 
Endurance.     The  Endurance  of  Ball  Bearings,  with  Particular  Reference  to  Automo- 

bile  Practice,  \    w    Macaulaj       \ut ol.  13,  no.  178,  July  1923, 

pp  213-223, 20  fig        i'1     tsse    ballb   iring  combined  radial 

and  thrust  loads,   different  I  ind  other  points 

in  connection  ■■■■ 
Finish  Grinding  Balls,  K    n    Lansing      Abrasive  Ind.,  vol. 

t.  no    7,  .luK  Ball  bearings  rough-ground  before 

ed  after  heat  f  I  ion. 

■  1       How  Bs  \"    Produced,  Berber!   i;    Simonds       Vbrasive 

il     i.  no    S     \'i'    1923,  pp    238-243,   li   figs      Extreme  aocuracy 
made  possible  by  grinding  n  d  with  direct  reading  gages;  ass< 

bly  is  an  impoi  I  ion. 


riNG 

I.iMuiii  Leathi  ry  with  Praeti  ater. 

Baiting  , vol.  23,  no   I,  July  1923,  pp   ti  .  ,  for  belt  speed, 

arc  of  contact,  effecti  power,  and  belt  width. 

BLAST  I  rii\"  < 
[o\. ii  nun      1  for  Hot  Blast  Stoves      Iron  Trade 

J(<\  ,  sol   7:t,  no.  7,  tug    L6,  1923,  p   l'>2.  2  figs      Applied  in  relining  two-pass, 
oombustion  hot-  Hamilton,  Ont.; 

belii  largest  one-piece  lining  also 

.v  si..  l„f  fan  .  ■. ol  6.  no  6,  Aug.  1923,  pp   166-167. 3 figs. 
Modern  Thbobom.     The  Practioa]  Success  of  Newer  Theories  of  t L<-  R!a>t-Furnace 
i  her  die  prakt  ischen  Erfo 

StahL  u    I  13,  no-   27  and  28,  July  5  and  12,  1923,  pp   873-879  and 

910    and  discussion,  910-912  .  12  sal  deriva- 

tion of  formula  for  practical  results  from  fundamental  working  processes  in  blast- 
furnace; application  to  pn  and  development  of  charts  of  blast' 
furna.e  practice  for  gray  and  white  pig  iron;  possible  savings  of  coke;  combus- 
tibility of  coke. 

BLASTING 
Quarry.     How  We  Drill.  Blast,  And  Keep  Records,  E.  I    Stro'-k.     Explosives  Engr., 
vol.  1,  no.  5,  July  1923,  pp    144-147,  10  figs.     Superintendent  of  a  large  shale 
and  limestone  quarry  describes  a  successful  system  of  blx-ting. 

li  LOWERS 

Centrifugal.  Centrifugal  Blast-Furnace  Blower.  Engineering,  vol.  116,  no.  3006, 
Aug.  10,  192.'i,  pp.  170-171,  6  figs.  Cable  d  compressing  40,000  cu.  ft.  of  free 
air  per  min.  to  25  or  30  11.    per  Bn.  in  gage  pressure. 

Gas,  Mechanical  Efficiency  OF  The  Mechanical  Efficiency  of  Gas  Blowers  (Die 
mechanischeWirkungsgraddcrGasgeblasemaschiii.il.  I  r  Krctzschmer  Archiv 
fur  Warmewirtechafte,  vol.  4,  no.  7,  July  1923.  pp.  121-124,  6  figs.  Theore- 
tical testing  of  experimentally  found  curve-;  results  of  insufficient  loading  of 
blower;  thermal  utilization  of  blast-furnace  gas  in  blower. 

BOILER  FIRING 
Coke  Breeze.     Coke  Breeze  as  Fuel  for  Steam  Boilers  in  Great  Britain.  C.  H 

Tupholme.  Gas  Age-Rec,  vol.  52,  no  1,  July  7,  1923,  pp.  3-6.  Definition 
of  coke  breeze;  types  of  boilers  adaptable  to  its  use;  flues  and  fraft;  grafts  and 
clinkering;  dust  from  coke  firing;  etc. 

BOILER  FURNACES 
Oil-Burning.     Oil  Burning  Furnaces,  James  A.  Tyrrell      Nat.  Engr..  vol.  27,  no. 
8,  Aug.   1923,  pp.  359-360.     Advantages  and  objections  to  use  of  preheated 

air  in  oil-burning  furnaces. 

BOILER  PLANTS 
Instruments.  Boiler  and  Turbine  Room  Instrument-.  W.  A.  Shondy.  Combustion, 
vol.  9,  no.  2,  Aug.  1923,  pp.  157-159,  5  figs.  Instruments  for  station  operators; 
indicating  instruments;  steam  flowmeters;  variation  of  COs  and  temperature 
in  furnaces  and  flues.  Report  relative  to  combustion  accessories  from  N.  E. 
L.  A.  Prime  Movers  Committee  report. 

Scientific  Instruments  in  the  Boiler  House  John  B.  C.  Kershaw.  Power 
Engr.,  vol.  18,  nos.  207  and  208,  June  and  July  1923.  pp.  217-224  and  257-3  - 
24  figs.  Describes  instruments  and  apparatus  which  can  be  installed  at  mode- 
rate cost  and  operated  without  additions  to  boiler-house  staff,  as  well  as  more 
elaborate  types,  including  gas-sampling  and  testing  apparatus,  CO  and  COj 
recorders,  thermometers,  draft  gages,  combined  instruments,  etc. 

BOILER  ROOMS 

Features.  Boiler-Room  Features  of  Northeast  Station  (Kansas  City),  Power,  vol. 
58,  no.  7,  Aug.  14,  1923,  pp.  249-251,  4  figs.  Special  high-pressure  piping;  hy- 
draulic operation  of  long  valves;  combination  valve  bypass  and  drain;  station 
heat  balance. 

BOILERS 

Electrically  Heated.     New  Uses  of  I  im  Boilers.  P.  H.  Falter.     Indus. 

Engr.,  vol.  81,  no.  8,  Aug.  1923.  pp.  403-405  and  422.  3  figs.  Conditions  under 
which  electric  steam  boilers  can  be  used  economically;  data  regarding  electric 
boiler  installations,  and  results  obtained  in  several  plants. 

The  Generation  of  steam  by  Electricity,  Philip  II.  Falter.  Assn.  Iron 
&  Steel  Elec.  Engrs.,  vol.  5,  no.  7.  July  1923.  pp.  211-238  and  discussion!  239- 
251.  Review  of  development  of  electric  steam  boiler  or  generator:  electrode 
or  water-resistance  method  of  heating  electrically;  designs  of  electric  boilers  or 
water  heaters. 

High-Efficiency.  High-Power  Boilers  (Hoehleistungs-Dampfkessel\  F.  Wilcke. 
Der  praktische  Maschinen-Konstrukteur,  col.  56,  no.  13,  Apr.  13,  1923,  pp. 
1 15-124,  37  figs,  partly  on  supp.  plate  Notes  on  boilers  for  60  atmos.  pressure; 
inclined-tube  boilers;  locomobile  and  locomotive  boilers;  superheaters;  flue- 
gas  heaters  and  steam  storage, 

CAMS 
Waste-Heat.     Waste-Heat  Boilers  (Abhitzekessel),  II.  Prey.     Archiv  fur  Wannewir- 
tschaft,  vol.  4,  no.  4,  Apr.   1923,  pp.  67-69,   12  figs.     Description  of  various 
German  types. 

BOILERS,  WATER  TUBE 
American.     Critical  Discussion  of  American  Water-Tube  Boilers  (Kritische  Betrach- 
tungen    amerikanischer   Wasserrohrkessel),    B.    Marker.      Warme.   vol.   46,   no. 
2S,  July  13,  192:(.  pp    i1        '  -      Thermotechnics!  calculation  of  American 

boilers;  examination  of  American  boiler  designs  on  basis  of  German  experiences, 
and  conclusions  therefrom. 

BB  \Kis 

Air.  Test  of  the  Automatic  Straight  Air  Brake  on  the  Norflok  A  Western  Railway. 
Ry.  .v  1  ocomotive  Eng.,  vol  36,  no  7.  July  1923,  pp.  232-234.  *  'utline  of  pro- 
posed tests  to  demonstrate  different  points  in  connection  with  use  of  automatic 
straight  air  brake. 

BRIDGES      ' 

Delaware  River.  Anchorage  Foundations  for  the  Delaware  River  Bridge,  S.  G. 
Robert-       i  1  Air  Mag.  vol.  2s..  no    7.  July  1923,  pp  ligs. 

Description  of  methods  employed  in  sinking  the  rectangular  and  circular  caissons 
to  bedrock. 

BRIDGES,  COM   Kill: 

Bowstring.     Reinforci  Bowstring  Bridge  at  Nantes,  W.  I..  Scott.    Con- 

crete ,v  Constructional  Eng.,  vol,  18,  no  7.  July  1923,  pp  439-443,  5  tigs,  partly 
on  supp.  page.  Design  and  construction  of  type  of  bridge  containing  many 
feature-  not  possessec!  by  other  classes 

Highway  Reinforced  Concrete  Bridge  Over  the  River  Vesubie,  W  I  Scott  Eng. 
iii.ering,  vol.  116,  no  .'iiHI.'f,  July  20,  1923,  pp  70-71  11  tigs,  on  supp.  plate. 
Bridge  over  river  in  South  of  France  is  said  to  be  largest  in  world  of  its  class, 
ha\  ing  total  length  of  344  ft.  6  in.  and  clear  span  of  315  ft. 
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BRIDGES,  HIGHWAY 

Concrete.  Concrete  Memorial  Bridge  Hns  Attractive  Appearance.  Eng.  News- 
Rec,  vol.  91,  no.  3,  July  19,  1923,  pp.  96-97,  3  figs.  Washington  St.  bridge  at 
Wilmington  designed  as  memorial  to  Delaware  soldiers,  is  720  ft.  long  and 
72  ft.  wide  and  consists  of  5  reinforced-concrete  arch  spans. 

Steel.  Specification  for  Steel  Bridges.  Can.  Engr.,  vol.  45,  no.  7,  Aug.  14.  1923, 
pp.  235-236.  Specifications  of  Am.  Assn.  of  State  Highway  Officials.  Logical 
clear  widths  specified  for  highway  bridges;  new  impact  formulas;  new  floor  load 
distribution  rules;  departure  in  net  section  rule. 

BRIDGES,  LIFT 

Bascule.  Strauss  Bascule  Bridge,  Burlington,  Ont.,  John  A.  McFarlane.  Can. 
Engr.,  vol.  45,  no.  4,  July  24,  1923,  pp.  161-164,  6  figs.  Details  of  through 
rivetted  truss  type  bascule  bridge  over  Burlington  channel;  operates  by  electric 
motor  with  gasoline-engine  standby;  safety  devices  provided;  concrete  counter- 
weight built  in  two  separate  monolithic  blocks;  erection  features. 
BUILDING  CONSTRUCTION 

Co-operation  between  Architect  and  Engineer.  Co-operation  Between  the 
Architect  and  the  Electrical  Engineer,  Instn.  Elec.  Engrs. — Jl.,  vol.  61,  no. 
320,  July  1923,  pp.  726-735  and  (discussion  J736-74S.  First  paper,  by  Francis 
Hooper,  deals  with  present-day  uses  of  electricity,  lighting  heating  and  cook- 
ing, ventilation  and  sound,  etc.  Second  paper,  by  J.  W.  Beauchamp,  offers 
suggestions  as  to  work  of  architect  in  providing  for  use  of  electricity  in  buildings; 
influence  of  electricity  on  design  and  cost  of  buildings  and  probable  develop- 
ments in  near  future. 

BUSBARS 

Steel.  Reducing  Substation  Cost  and  Insulator  Hazard  by  Steel  Buses.  Elec.  World, 
vol.  82,  no.  3,  July  21,  1923,  pp.  131-132,  4  figs,  partly  on  p.  116.  Southern 
Power  Co.  is  converting  many  of  its  outdoor  substanceon  buses  to  structural 
steel  (not  pipe)  and  expects  to  adopt  this  construction  as  standard  in  future, 
claiming  it  is  more  economical  and  less  hazardous  than  copper  bus  construc- 
tion. 


CABLES,  ELECTRIC 

Current  Loaping.  The  Current  Loading  of  Cables,  S.  W.  Melsom.  Beama,  vol. 
13,  nos.  63  and  64,  July  and  Aug.  1923,  pp.  30-36  and  109-112,  3  figs.  Maxi- 
mum permissible  current  loading  is  invariably  based  on  current  required  to  pro- 
duce given  rise  of  temperature  in  conductor,  i.e.,  hottest  part  of  cable.  Limit- 
ing temperature;  thermal  resistivity  of  dielectric;  emissivity  constants;  grouping 
of  cables;  time  constant. 

Underground.  Practical  Installation  of  Underground  Cables,  Philip  H.  Torchio. 
Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  5,  no.  8,  Aug.  1923,  pp.  269-302  and  (discus- 
sion) 302-307,  21  figs.  Laying  out  subway  system;  subway  and  manhole  con- 
struction; ordering  and  installation  of  cable;  cleaning  and  rodding  duet;  pulling 
cable;  splicing;  insulating  tubes;  fireproofiug  cables;  safety  devices;  installation 
of  submarine  cables. 

Summary  of  High  Tension  Underground  Transmission  Practice  Develop- 
ment, G.  B,  Shanklin.  Gen.  Elec.  Rev.,  vol.  26,  no.  7,  July  1923,  pp.  516-523. 
Advances  made;  data  concerning  three-  and  single-conductor  cables  installed 
in  America;  comparison  of  development  with  that  in  Europe;  comparison  of 
relative  merits  of  three-conductor  and  single-conductor  cables,  and  discussion 
of  joints,  dielectric  strength,  internal  ionization  and  heating  of  cables. 
CABLES,  HOISTING 

Steel,  Testing  of.  Non-destructive  Testing  of  Steel  Hoisting  Rope,  Raymond  L. 
Sanford.  Min.  &  Met.  vol.  4,  no.  199,  July  1923,  pp.  333-336,  6  tigs.  Cri- 
teria for  a  satisfactory  test;  possible  methods;  magnetic  analysis.  Published 
with  approval  of  Director  of  Bur.  Mines. 

CABLEWAYS 

Coal  Mines.  Taking  Coal  by  the  Air  Route  to  Coal  Station,  Charles  K.  Traber 
and  Walter  C.  Richards.  Coal  Age,  vol.  24,  no.  5,  Aug.  2,  1923,  pp.  175-177, 
6  figs.  Aerial  tramway  at  Williamson,  W.  Va.,  eliminates  two  bridges,  much 
track  and  trestling,  yet  cuts  hauling  costs;  lifting  coal  85  ft.,  it  easily  handles 
1000  tons  in  8  hours. 

CAMS 

Design.  Design  of  Harmonic  Cams,  G.  O.  Rhys.  Machy.  (N.Y.),  vol.  29,  no.  12, 
Aug.  1923,  pp.  934-935,  2  figs.  Table  of  formulas  to  facilitate  work  of  laying 
out  cams. 

CAISSONS 

Concrete  Floating.  Concrete  Caisson  to  Close  Canal  Against  Floating  Oil,  R  Fran- 
klin Mundorff.  Eng.  News-Rec,  vol,  91.  no.  5,  Aug.  2,  1923,  p.  171,  1  fig.  In 
Manchester  ship  canal,  (England)  floating  barrier  is  provided  as  precautionary 
measure  in  case  of  fire. 

<  'A  N'ALS 

St.  Lawrence  River.  St.  Lawrence  River  and  the  Great  Lake*,  Henry  Qolgate. 
Can.  Engr.,  vol.  45,  nos.  6  and  7,  Aug.  7  and  It,  1923,  pp.  20S-2I  1  an 

Deals  with  drainage  acra  of  Great  Lakes  and  gives  figures  showing  re i 

regularity  of  flow  oi  St,  Lawrence  River;  treaties  which  have  been  made  between 
Great  Britain  and  1  oited  States,  showing  !">«  they  affect  any  scheme  ol  power 
development  that  may  be  proposed  lor  St.  Lawrence  River;  origin  of  Intcr- 
nutional  Joint  '  ipment  of  canal  systems;  growth  of  canal 

navigation;  economical  size  of  ships,  economic  feature  of  St.  Lawrence  water- 
ways project. 

CAR    W  1 1 

Heating  on  Grades.  Heating  of  Gar  Wheels  on  Grades,  Geo.  L,  Fowler,  Ry.  &  Lo- 
comotive Eng..  vol.  .'!ii.  no.  s.  Vug  1923,  pp.  215-216.  Study  by  whioh  tests 
of  Bur  of  Standards  and  University  of  111.  are  compared  to  corresponding  work 
in  si  t 

Manufacti.he.     The  Manufacture  of  Railway  Wheels  ami  Axles.     Machy,  (Lond  I, 

vol.  22,  no.  664,  July  19,   1923,  pp.  394-497,  10  figs      Method     iloyed  in 

forge  and  machine  shops  of  \\  m.  Beardmore  &  Co.,  Ltd.,  Parkhead,  Glasgow, 
Eng.     ' 

CARBURETORS 

Graetziv.  Heavy  Oils  for  Vutomobile  Engines,  II  FWmark.  Automobil-Rund- 
schau,  vol.  22,  no.  5,  May  1923,  pp.  4 1-16,  4  figs.  The  Gractzin-heavy-oil  car- 
buretor. 

Keroskm.      The   Commei    Paraffin   Carburi  ■<■•.   vol,    116,   no.   8006, 

Aug   10,  1923.  pp   186-186,  t  tm-i      Work-  on  principle  of  vaporising  kero 

by  direct  contact  with  very  hot  gas  or  air  instead  of  trim  u   it  through 

metal  walls  or  tubes  in  accordance  with  usual  practice. 
C.\  i 
Origin  and  I>>  Railroad  Cars,   Pheir  Origin  and  Development,  E.  P. 

Carry.     Ry,  Mech    Engr  13,  pp    145-460.  6  figs      What 

growth  in  capacity  has  meant    to  Civilisation   and   factors  making 
freight  and  passenger  car  development  and  development  of  car  equipment  in  re- 

lation  to  truffie. 
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CARS,  COAL 
Hoppers.     The  Rejuvenation  of  the  McAdoo  Hoppers,  Ry.  Rev.,  vol.  73,  no.  3,  July 
21,  1923,  pp.  89-91,  6  figs.     Norfolk  &  Ry.  West  rebuilds  wooden  -body  hopper 
cars  constructed  during  war  with  all-steel  structures. 

CARS,  FREIGHT 

Box.  New  Box  Cars  of  the  Southern  Pacific,  W.  E.  Symons.  Ry.  &  Locomotive 
Eng.,  vol.  36,  no.  8,  Aug.  1923,  pp.  239-242,  6  figs.  Important  feature  of  new 
cars  is  cast-steel  underframe  or  centre  section  all  in  one  piece. 

New  Designs  of  Box  Cars  for  the  Santa  Fe.  Ry.  Mech.  Engr.,  vol.  97, 
no.  8,  Aug.  1923,  pp.  573-577,  8  figs.  Gonstruction  embodies  new  arrangement 
of  side  posts,  underframe  bracing,  and  door  opener  and  closer. 

Combination  Stock  and  Coal.  Design  of  Combination  40-Ton  Stock  and  Coal  Car. 
Ry.  Rev.,  vol.  73,  no.  5,  Aug.  4,  1923,  pp.  159-169,  10  figs.  Details  of  combina- 
tion stock  and  coal  car,  designed  for  C.  M.  &  St.  P.  Ry.  to  reduce  empty-car 
mileage  and  increase  average  tons  per  loaded  car. 

Reinforce  d-Concrete.  Reinforced-Concrete  Railway  Cars  (Eisenbahnfahrzeuge 
aus  Eisenbeton),  A.  Kleinlogel.  Glasers  Annalen,  vol.  93,  no.  3,  Aug.  1,  1923, 
pp.  41-45,  8  figs.  Types  in  use  for  transportation  of  coal,  cement,  ore,  and 
wine. 

Steel.  Reducing  the  Corrosion  in  Steel  Cars,  J.  J.  Tatum.  Ry.  Mech.  Engr.,  vol. 
97,  no.  7,  July  1923,  pD.  413-416,  7  figs.  Analysis  for  low-carbon  steel  generally 
used  in  freight-car  work;  steel  containing  small  percentage  of  copper  adopted 
to  prevent  rapid  deterioration;  specifications  for  copper-bearing  miscellaneous 
sheets  and  structural  steel. 

CASE-HARDENING 

Properties  and  Treatment  of  Articles.  Some  Considerations  About  Case  Harden- 
ing, Leslie  Aitchison,  Birmingham  Met.  Soc. — Jl.,  vol.  8,  no.  5,  1923,  pp.  183- 
190.  Constituents  of  a  case-hardened  article;  properties  of  case  and  core; 
heat  treatment  of  case-hardened  articles;  mechanical  treatment  of  case- 
hardened  article. 

CAST  IRON 

Refining.  The  Refining  of  Cast  Iron  through  Nickel  Addition  (Ueber  die  Veredelung 
des  Gusseisens  durch  Nickelzusatz),  E.  Piwowarsky  and  K.  Ebbefeld.  Stahl 
u.  Eisen,  vol.  43,  no.  30,  July  26,  1923,  pp.  967-968,  1  fig.  New  tests  confirm 
observation  on  refining  influence  of  nickel  addition. 

Vanadizing.  Vanadium  in  Iron  Foundry,  J.  Kent  Smith.  Foundry  Trade  Jl.,  vol. 
28,  no.  361,  July  19,  1923,  pp.  52-53.  Vanadizing  of  cast  iron;  effect  as  shown 
by  tensile  testings;  transverse  results;  compression  tests;  application  to  cupola 
metal;  air-furnace  procedure;  vanadium  and  chilled  rolls. 

CASTING 

Brass  and  Bronze.  Casting  Brass  and  Bronze,  Charles  Vickers.  Foundry,  vol. 
51,  no.  14,  July  15,  1923,  pp.  578-581.  Copper  oxidized  in  metal  treated  with 
deoxidizers  which  reduce  copper,  forming  other  oxides;  carbon  monoxide  gas 
protects  metal  from  oxidation;  zinc  an  active  deoxidizer. 

Pressure  System.  Feeding  Heads  Not  Necessary,  Roy  E.  Paine.  Foundry,  vol. 
51,  no.  14,  July  15,  1923.  pp.  559-531  and  597,  9  figs.  Practical  application 
of  pressure  system  of  pouring  in  a  non-ferrous  foundry  wrould  seem  to  indicate 
that  method  is  preferable  to  use  of  feeding  heads. 

CASTINGS 

"Burning-on"  Treatment.  Salvaging  Castings  by  "Burning-on",  F.  C.  Edwards. 
Metal  Industry  (Lond.),  vol.  23,  no.  1,  July  6,  1923,  pp.  1 1-12,  5  figs.  Process 
of  heat  treatment  exerting  an  annealing  influence,  leaving  castings  stronger 
than  they  were  originally. 

Cleaning.  New  Regulations  Proposed  for  the  Cleaning  of  Castings.  Foundry  Trade 
Jl.,  vol.  28,  no.  359,  July  5,  1923,  pp.  3-6,  1  fig.  Abstract  of  report  on  Grinding 
of  Metals  and  Cleaning  of  Castings  issued  by  Home  Office.  England.  Clean- 
ing of  castings,  sand  blasting,  regulations  for  grinding  and  glazing  of  metals  and 
cleaning  of  castings. 

Faults.     Causes  of  Faulty  Castings,  R  W.  Muller.     Metal  Ind.  (Lond.),  vol.  23,  no. 

1,  July  6,  1923,  pp.  3-5.  General  causes  of  faulty  castings  which  may  be  prevent- 
ed. Warped  patterns;  unsuitable  molding  sand;  defects  in  molds;  etc.  Tran- 
slation from  Die  Giesscrei. 

Machim'.-Siiop.  Castings  from  .a  M.-whinc  Shop  Point  of  View,  G.  1!.  Ormcrod. 
I  oundry  Trade  Jl.,  vol.  28,  no.  362,  July  26,  1923,  pp.  80-81  and  (discussion) 
(81-84.  Faulty  designing;  cylinder  castings  in  machine  shops;  valve  box  cast- 
ings; streaky  castings;  making  jigs  and  frames;  poor-quality  malleable; 
rejected  castings;  etc. 

CEMENT   MILLS 
Pulverized  Coal  in.     Pulverized  Coal  in  tin    Cement   Industry,  Georgy  S    I 

Cement  &  Eng.  News.  vol.  36,  no.  7,  July  1923,  pp.  37-40,  7  figs.     Use  in  kilns 
for  burning  raw  materials  into  cement  el  inker,  and  in  power  houses  for  generating 
great  amount  of  power  needed  to  operate  vast  quantity  of  heavy  c> 
other  uses;  coal  pulverizing  and  handling  equipment 

CENTRAL  STATIONS 
Generator   Hating.   U.  S.     Central-Station  Generator    Ratings  Total    17,716,484 
Kva      Elec   World,  vol.  82,  no.  6,  Vug.  11.  1923.  p   283,  I  fig,  On  Oct    1.  1922 
<  were  5974  generating  ami  transmission  systems  in  United  States,ol  which 
66.3  per  cent  were  privately  operated. 

CHIMNEYS 
Draft  Calculation.     Influence  of  Sea  Level  ami  Atmospheric  Conditions  on  Draft 
of  a  Chimney  (Einfliisse  dcr  Meereshdhe  und  der  witterung  auf  die  Zugstarke 

Kamins),  I.    Holm      Schweizerische  Bauseitung,  vol.  81,  no.  21 
1923,  pp.  308-311.     Formulas  for  calculation  of  draft. 

CITY  PLANNING 

Aerial  Photography      Aerial  Photography  —  An  Aid  to  the  Municipal  Engi 

m  City  Planning,  .lack  I).  Desha  Municipal  I  ngrs  Jl  vol  9,  first  quarterly 
issue,  1923,  pp  32-46  and  (discussion)   16  Review  ol  developmi  ; 

aerial  phol aphj   and  applicaf  u  planning, 

Proioi-i-      i  it.    Planning  and  Z g,  pgi    P    m   rrold      i    in    Engr.,  vol    (6,  no 

2.  July  ui.  1023.  pp  I2s-13(i.  Problem  in  old  oities;  trs  a  St.  Paul; 
zoning.     Paper  before  Minn.  Federation  of  Architectural  Societies. 

I  i  vv 
Canada.    Clay  Industry  in  Saskatchewan,  I     I    Chii  mot      Eng,  A  Min,  Jl    Pi 

i  16,  no.  3,  July  21.  1923,  pp   i"."  101  ,2figs.    I  port 

>y  products;  done  being  developed. 

COM, 
Ash,  Point  or,     The  Melting  Point  of  Coal  Ash,  F  S  Sinnatt,  v    B  0 

and    \    Sim] CI  ind   I  ndusti  y  (Jl  Industi  y),  \  ol 

42.no.  25,  June 22,  1923,  pp  I    3  Bga      Di  criptipi  o 

mining  melting  point  ol  ants  of  ash' 

ingredients  whu  h  can  i>e  separated  from  ooal  scams. 
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Carbonisation,  Low-  [i  iipi  rati  si  i  on  1\  mpi  ratun  Carbonisation,  \  Z 
cristi  \n,  Gas  JL,  vol  I19.no  I,  July,  28,  1933,  pp  B6-69  and  76-7( 
N. w   process;  difficulties  in  low-temperature  ise  ol   molten  metal 

barge  important ;  met  hod    ol 
■ion;  lur  i  'I,  bigher  tai  yields; 

installation  at  Ford  Motor  <  io.  plant 

COAL 

M  i  \-i  in  mi  \  i .   Volumbtrii       Vblumetri  men!   ol  Coal,  Jamea   i      Lea 

\:ii    I  ngr.,  vii I   27,  no  8(  lug    1923,  pp  353-354      Pri 

Unlit    on    :l    \  oil  in  let  llr    lia-l-,  ,  .|llal   \  nlllliii  B   "!    -aim-  1 1  IK  I   ill    coal   Weigh    I  1 

irrespectivi  ..i -i/.  Paper  read  at  N.  \   E  S  Convention 

Specifications      Fuel  Specifii  imbustion,i  lug,  1923,  pp    102 

Specifications  inr  coal  applical  le  to  condition!  ii  I  nited 

States.     Report  presented  bj  N.E.  L.  A  Prime  Movers  Committee. 

com.   ||  wdi.im; 

Him  i. u  l'i  i\is.     Modern  Coal  and  Uh  Handling  in  Boiler  PI  Kessel- 

bekohlung  undentaschung),  Richard  Hanchen  Archiv  fur  Warmewirtschaft, 
vol  i.  M.i-  S  and  6;  May  and  June,  1923,  pp  81-86  and  106-111,  38  fig  Un 
loading  conveying  to  boiler  house,  and  stoking  ol  coal  and  other  fuel; 

drawing  ash  undei  boilers,  loading  i  bi    and  clinker,  •  i.  .,  :i|i|i:ir:itu-  used 
Econouii  u.      Power  Problems  of  Vital  Interest  to  Executi  I    Beard,  2nd. 

m     N.  Y.),  vol    66,  in i    2,  Aug.  1923,  pp.  109-  Hi 
Economical  storage  and  handling  ol  coal 
( '.iw  i  rons     Coal  Conveyors  for  Small  and  Medium  Sized  Boiler  Plants.     Southern 
,  vol    39,  no   6,  Aug.  1923,  pp    35  12,   19  figs      Some  ol  the  conveying 
systems  that  may  l>,'  used  to  advantage,  with  operating  data. 

Steam  Power  Plant   Management   Robert  June.     Gas    ige-Rec.,  vol.  51, 
no.  23.  and  vol   52,  Q08   -'.  3  and  1.  June  9,  Julj  7,  2]  and  28,  1923,  pp.  737-740, 

9-11,  63-65  and  103-105,  20  figs,      l'i  in.  1 1 1. 1  i - .  m  Inch  in  II  in -in-,'  choice  of  ash 

ami  coal-  handling  systems;  descript f  the  various  systems,  including  hand 

shoveling,  com  ts,  cranes,  vacuum  system,  and  combinations  of  above 

(so-called    "silo"    system,    etc.) 

COAL  MINES 

Economic  Like  of.  The  Economic  Life  "f  a  Coal  Mine,  Frank  Haas.  Coal  Ind., 
vol.6,  no,  7,  July  1923,  pp.  326-328,  6  figs.  Discusses  effect  of  depletion,  depre- 
ciation, cost  per  ton  w&en  mined,  present  value  of  earnings  ami  other  factors 
on  life  of  MUM.' 

Screens.  New  Coal  Screens  of  Large  Capacity,  Fred  A.  Krehbiel.  Coal  Industry, 
vol.  6,  no.  7,  July  1923,  pp.  317-319,  ti  figs.  Methods  for  making  more  intensive 
screen  surfaces  with  resultant  increase  in  capacity;  protecting  prepared  sizes 
after  being  screened. 

SIGNALING.  Visible  Signals  for  Collieries.  W.  B.  Dale.  Iron  &  Coal  Trades  Rev., 
vol.  107,  no.  2889,  July  13,  1923,  pp.  42-43.  Features  of  a  satisfactory  dial 
indicator;  general  operation:  cancellation  gear;  electrical  features.  Paper 
read  before  Nat.  Ass.  Colliery  Mgs. 

COAL  STORAGE 
Cable  Drag  Scraper.  Coal  Storage  at  the  Robert  Gair  Company  Plant,  J.  A. 
Heck.  Management  &  Administration,  vol.  6,  no.  2,  Aug.  1923,  pp.  200-202, 
5  figs.  Installation  of  cable  drag  scraper  for  storing  and  reclaiming  coal; 
consists  of  steel  scraper  attached  to  endless  steel  cable,  which  is  operated  by 
double-drum  winding  machine  and  runs  out  across  yard  to  steel  posts  planted 
arou  nd  storage  area. 

COAL  TAR 
Fuel  for  Heat  and  power  Uses,  as.  Coal  Tar  as  a  Source  of  Fuel  for  Heat  and  Pow- 
er Uses,  Wilbert  J.  Huff.  Gas  Age-Rec,  vol.  52,  no.  4,  July  28,  1923  pp.  93-97, 
1  fig.  Hoppers  Co.  laboratories  at  Mellon  Inst,  have  demonstrated  that  powder- 
ed pitch  is  a  possible  fuel.  Nature  of  coal  tar;  solid  distillation  products,  including 
naphthalene  removal  of  final  coolers;  mixing  with  gasoline;  liquid  oils  obtained; 
crude  tars;  coal  tar  pitch;  liquid  pitch  fuel;  etc. 

COMBUSTION 

Surface,  Incandescent.  Surface  Combustion  with  Special  Reference  to  Recent 
Developments  in  Iiadiophragm  Heating,  William  A.  Hone.  Roy.  Soc.  Arts — 
J).,  vol.  71,  no.  3686,  July  13,  1923,  pp.  596-608  and  (discussion)  608-bTO,  6  figs. 
Principle  of  incandescent  surface  combustion;  recent  developments  in  manu- 
facture of  radiophragm  appliances. 

COMPRESSED  AIR 
Applications.  Compressed  Air.  Eng.  Production,  vol.  6.  nos.  118,  119,  120,  121 
122,  123,  124,  125,  126,  127,  12s.  129  and  Kill,  Jan.  I,  11.  Is.  i>.-,,  |  ,1,  ],  ,s,  15, 
22,  -Mar  ,  Apr..  May,  June  and  July,  1923,  pp.  13-20,  37-44,  51-55,  83-87,  113- 
116,  129-132,  152-155,  208-212,  186-212,  231-233.  276-278,  292-296  and  334- 
337,  176  tigs.  Application  to  modern  engineering  manufacture.  Describes 
various  types  of  compressors  and  their  constructional  features,  pneumatic 
hammers,  riveting  machines,  drills,  scrapers,  chucks,  mandrels,  fixtures  for 
cash-register  parts  and  surface  grinding   machines,   machine-tool  units,     etc 

COMPRESSED  AIR 
Constiii  .  in.-,    Work.     Compressed    Air   in   Construction   Work,    I".    A.    MoLean 
Contract  Rec,  vol.  37.  nos.  27,  28  and  29,  July  l.  11  and  18,  1923,  pp.  617-652, 
6,. V677  and  699-703,  28  figs.     Recent  developments  in  use  ol  pneumatic  machi- 
nery. 

CONCRETE 

Cl  '•"  t  Contents  on  Concrete  Oscar 

I  ibi  '  (  oni  rete  &  <  onstructional  Eng.,  vol.  Is,  no.  7,  July  1923  pp  174- 
186  and  (discussion,  186-488,  7  figs.  Results  of  tests  made  to  determine  how 
pro]  effected  bj  varying  cement  contents,  in  which  ot 

10  per  .'.'lit  up  I-   LOO  pet   cent    if  ci  mi  nt .  with  careful 
measurements  o  ill  ingri  client  •  su 

of  concri  iterial     quantitii  3  ol 

i  ■    , 
'  "Ml''  i.    The  Proper  Propoi  Ruina- 

tion of  Its! 
mensetzung     Ii      1  d 

11  I    genieur,  vol 

:  6gs      I  teals  with  influi  ins  and  addi- 

11 '    ■■'.  it 

■    mi "  ii       1  ol   91 

1  12  1  17,  2  6 
Li  Effect  of  Ai 

■ 
miner  and   I  raf;  A  New    rest 
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CONCBE1  I..  REIN]  ORCED 

Ai.i.mivi.     The  strength   ,.f   Aloement    Reinforced  Concrete,  J    Bied     < 

\  ol    23,  do    1.  July  1923,  pp.  22     Composition  of  slifmtet  pTaoao> 

cement   computation-  of  strength. 
■  ion  o  des  Travam  Pub! 

CONDENSERS,  STEAM 

Si  hi  a.  1       II.  at  Transmission  in  Surfaoe  Condensers  between  Steam  and  w 

II  Naylor  Beama,  ro\  i-'.  nos  60  and  61,  and  vol  13.  nos.  63  and  04,  Apr. 
May,  July  and  Ant'    [923,  pp    200-214,  287:2I  I  104-108,  22  fig-. 

Mathematical  treatmi  nl  and  experimental 

<  0NDENSER8,  ELECT]  RIC 

,-im  mi. ■-.. .'  -     Synchronous  Condenaers  for  Voltage  Regulation.  Frank  V.  Smith. 
11  ,\ol  20,  no  8,  \ug   1923.  pp  281  !  i  on  proper  applica- 

tion, and  factort  to  be  considered  in  selection  ..(  synchronous  nonniiiswi.  and 
importance  ol  voltage  regulator  in  obtaining  maximum  capacity  from  machine. 
I  i  i.i  -      Condense]  Tub.   I  .  R    Le  Boyason    Mar   ESngr.  <v  Naval  Architect, 

'■..  in.  550,  Jul)  L923,  pp  267-268  ana  270,     It.'-.im-' •.!  I.Mgli-h  recommen- 
dation-;   Swiss    experiments;    Laache's    experiments  of    results. 
Abrigded  translation  from  Bulletin  Technique  du  Bureau  Veritas,  June,  1923. 

CONVERTERS 
Rotary      Ro  Beama,   vol.   13,  no.  64,  Aug    1923.  pp.   125-130,  9 

onstruction  and  characteristics;  general  construction 
of  Metropolitan-Vickera  rotaries. 

CONVEYORS 
Gravity.     Using  Gravitj  to  Solve  Transportation  Problems,  Atthur  L  Dahl.     Indus. 

Management    V  V  l.vol  66,  no  2.  Aug.  1923,  pp.  104-107,  8  figs      Advantages 

and  economy  of  gravity  conveyors. 
Types.     Mechanical  Conveying  (Nuove  applicasioni  nei  transportatori  meeeanieO, 

Fernando  Barbacini.     Industria,  vol    37  no    B,  Apr    30,  1923,  p.  146-149,  10 

figs      Describes  belt,  bucket,  gravity,  and  other  types  of  conveying,  especially 

Simplex. 

CORES 

Binders.  Oil-Sand  Cores  and  Hinders.  A.  Campion  and  J  McEachen.  Foundry 
Trade  .11.,  vol.  27,  no.  356,  June  14,  1923.  pp  171-176.  1  fig.  Describes  experi- 
ments carried  out  with  river  sand;  gives  valuation  and  cost  of  core  bonders  and 
results  of  practical  trials  iu  foundry. 

CORROSION 

Ikon  ano  Steel.  Recent  Progress  in  the  Study  of  Corrosion.  J.  Newton  Friend. 
Birmingham  Met.  Soc  .11,  VOL  8  no  6,  1923.  pp.  213-246  and  (discussion! 
246-250.  Notes  on  phenomena  of  corrosion  of  iron  and  steel;  theories  of 
corrosion. 

Water  Deactivation',  Control  hy.  Water  Deactivation.  F.  N.  Speller,  Engrs. 
Soc.  West.  Pa.— Proc.  vol.  39,  no.  6,  July  1923,  pp.  189-201  and  (discussion) 
202-216,  8  figs.  Describes  development  of  means  for  control  of  corrosion  by  re- 
moval of  free  oxygen  from  water. 

COUPLINGS 

Flexible.     A  Flexible  Coupling  for  Difficult  Conditions.     Power  Engr.,  vol 

208,  July  1923,  pp.  205-26-..  9  figs.  Describes  Bibby  -tee!  coupling  which 
provides  solution  to  many  difficult  drives  and  is  applicable  to  small  and  to 
very  large  transmissions. 

Types.  Couplings  (Kupplungen).  Maschinenbau,  vol.  2,  no.  19,  June  30,  1923. 
Contains  following  articles:  Spring-Rand  Friction  Couplings  for  the  Drive  of 
large  Rolling  Mills,  H.  Asbeck,  pp,  G209-G210,  3  figs  :  A  New  Split  Coupling. 
Walter  Patzke,  pp.  G210-G212,  5  figs  :  Differential  Coupling  with  Unlimited 
Regulation  for  Valve  Regulation,  H.  Sondennann,  pp.  G212-G213,  3  figs.; 
Flexible  Couplings,  Max  Pollak,  3  figs. 

CRAXF.S 

Bridge,  Wind  Pressure  on.  Wind  Pressure  I-  Bridge  Hazard,  C.  O.  Burton. 
Mar.  Rev.,  vol.  53,  no  8,  Aug.  1923.  pp  294-297,  6  figs.  Ore,  coal  and  dock 
cranes  often  threatened  with  destruction  during  severe  storms;  new  type  of  ane- 
mometer with  recorder,  which  shows  whether  operation  is  safe  or  unsafe;  auto- 
matic control  developed. 

Craneway,  Concrete.  Concrete  Craneway  at  Hamburg,  Carl  Comments.  Con- 
crete &  Constructional  Eng,  vol.  18,  no.  7,  July  1923,  pp.  469-173.  3  figs. 
Details  of  craneway  of  Reinerstieg-Schiffswerfte,  Hamburg,  for  discharging 
and  transporting  ship  plates  and  angles  from  railway  wagons  and  barges. 

GlANT.  The  Esthetic  Design  of  Giant  Cranes  (Die  astbetische  Gestaltung  der 
Schwerlastkrane,  ein  Beitrag  zu  ihrer  Entwicklung),  H.  Benedict.  Schiffbau, 
vol.24,  no.  840-41,  July  4-11,  1923,  pp.  630-633,  6  figs.  Describes  how  good 
appearance  and  expediency  arc  combined  in  design  of  several  giant  cranes. 

CRUSHING 

Measurement  of  Work  in.  Measurement  of  the  Work  in  Crushing.  Ernest  A.  Her- 
sam.  Franklin  Inst.— Jl.,  vol  196,  no.  1,  July  1923,  pp.  95-104.  Establishing 
basis  for  measuring  work  accomplished  in  crushing. 

CUPOl  \> 

Air  PREHEATING.  Air  Preheating  for  Cupola  Practice  iDie  Windvorwarmung  fur 
den  Kupolofenbetrieb),  Carl  Rein.  Giesserei-Zeitung,  vol.  20,  nos  15  and 
16,  July  1  and  15,  1923,  pp,  279-283  and  301-305.  12  tics.  Air  preheating  in 
front  and  in  back  of  blower;  .ritual  discussion  of  cupola  construction  for  pre- 
heated air  during  last  40  years;  Schurmann  cupola;  author  disbelieves  in  possi- 
bility of  economy  with  preheated  air  in  cupola. 

HammelraTH.  A  .New  Cupola  Dc.-ign  Km.'  mile  Kupolofcn-Konstruktiont,  Zoit. 
fur  die  gesamte  Giessereiprazis,  vol  il.  no.  2321.  June  16,  1923.  pp.  133-135, 
2  figs.  Details  of  Hammelrath  cupola  with  closed  top.  dcsigni-d  with  view  to 
better  utilization  of  h.at  of  exhaust  gases  and  improvement  in  quality  of  casting. 

Si'in  i.hmas'n.  Practical  Experiences  with  the  Schurmann  Cupolas  [Betrjobsorfah- 
rungen  mit  dem  Schurmann-Ofen),  Chr.  Colics.  Giesserei-Zeitung,  vol  20, 
no.   14,  June  15,   1923.  pp,  260-262,   I  tigs.      Comparison  of  results  with  Schiir- 

nii  cupola  with  those  of  other  tj  pes  in  same  plant,  showing  reduction  in  ■ 
consumption,  and  in  sulphur  absorption,  and  increase  in  manganese  and  iron 
loss.     See  also  (discussion)  in  no.  15,  Julj  L,  1923,  pp  284-288, 1  fig. 

CYLIND1 
liiruniMi    CAST-IRON    STEAM,      Repair   of    Mammoth    Vertical   Compressor  Engine 
i   Iron  Cylinder,   v  M,  Candy.     Power,  vol   58,  no,  7.  Aug.  14,  1923.  pp. 
212  Jil.  9  figs      Pwo  cracks,  3H  and  5  ft.  long  respectively,  were  successfully 
closed;  welding  operations  cost  about  10 per  cent  of  price  ol  new  cylinder,  besides 
nating    long   shutdown 
Sum.  \\  iter  Jai  ei  i-      Welded  Steel  Cylinder  Water  Jackets.  Glenn  D.   Angle. 
Uiation,  vol.  15,  no    6,    tag    6,  1923,  pp    ns-'  Uuminum  block 

types  of  sheet-metal  welds;  relative  position 
of  joints;  experienoi  of  McCook  Field;  failures  due  to  defective  welding;  cylinder! 
that  leaked. 
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DAMS 

Coke  Walls.  Reinforced  Concrete  Diaphragms  as  Core  Walls  for  Earth  Embank- 
ments, W.  S.  Lea.  Contract  Rec,  vol.  37,  no.  30,  July  25,  1923,  pp.  721-722. 
Cost  of  plain  concrete  core  walls  may  be  quite  high  while  reinforced  diaphram 
have  cost  as  low  as  10  per  cent  of  cost  of  embankment;  examples  of  successful 
thin  walls. 

Foundations,  Grout  Sealing  of.  The  Use  of  Grout  to  Seal  Permeable  Foundations 
of  Dams,  W.  S.  Lea.  Contract  Rec,  vol.  37,  no.  30,  July  25,  1923,  pp.  719-721. 
Procedure  adopted  in  construction  of  a  dam  on  Jacques  Cartier  River  at  Pont 
Rouge,  P.Q.;  cut-off  trench  dispensed  with  and  construction  work  expediated. 

Masonry.  Triangular  Masonry  Barrage  Dams  (Barrages  triangulares  en  maconne- 
rie),  G.  Pigeaud.  Genie  Civil,  vol.  82,  no.  25,  June  23,  1923,  pp.  581-596,  3 
figs.     Formulas  and  calculations. 

Storage.  $4,500,000  Water  Supply  and  Irrigation  Project  Nearing  Completion  Near 
Wichita  F  alls,  Texas.  Excavating  Engr.,  vol.  17,  no.  7,  July  1923,  pp.  223- 
228,  13  ties.  Construction  of  storage  and  diversion  dams  by  gasoline  draglines 
and  revolving  shovels,  hydraulic  dredge,  tractors  and  teams  on  the  Big  Wichita 
River. 

DIE   CASTING 

Dies  for.  Cores  and  Slides  for  Die-casting  Dies,  Charles  Pack.  Machy.  (N.Y.), 
vol.  29,  no.  12,  Aug.  1923,  pp.  950-958,  3  figs.  Gives  example  of  die  construction 
using  slides  and  long  cores  for  central  hole. 

Methods.  Producing  Die  Castings  for  Owen  Sound  Plant,  Herbert  Chase.  Can. 
Foundryman,  vol.  14,  no.  7,  July  1923,  pp.  20-22,  and  27,  3  figs.  Also  Can. 
Machy.,  vol.  30,  no.  1,  July  5,  1923,  pp.  49-51  and  74.  Description  of  methods 
followed,  the  various  types  of  machines  employed  and  characteristics  of  various 
alloys  used. 

DIESEL  ENGINES 

Bethlehem.  The  New  Bethlehem  Diesel.  West.  Machy,  World,  vol.  14,  no.  7,  July, 
1923,  pp.  215-217,  3  figs.  Details  of  new  type  of  two-cycle  Diesel  engine  develop- 
ed by  Union  plant  of  Bethlehem  Shipbldg.  Corp.;  data  on  a  three-cylinder 
150-hp.  engine,  a  single-cylinder  engine,  and  a  four-cylinder  50-hp.  engine. 

Geared.  Geared  Diesel  Engine  for  Ship  Propulsion.  Steamship,  vol.  34,  no.  409, 
July  1923,  pp.  21-23,  1  fig.  Describes  2200-b.  hp.  heavy-oil  engine,  consisting 
of  four  engines  operating  one  propeller  shaft  through  reduction  gear. 

Low-Pressure.  Description  of  Low  Pressure  Burner  in  Bethlehem's  Unusual  Diesel 
Engine,  H.  H.  Dunn.  Mar.  News,  vol.  10,  no.  3,  Aug.  1923,  pp.  01-62,  1  fig. 
New  type  involves  less  weight  per  hp.,  lower-hp.  units,  from  5  to  300  b.  hp.; 
less  compression,  and  lower  exhaust  temperature  than  present  types  of  Diesel 
engines.  See  also  articles  by  A.  J.  Dickie  in  Pac  Mar.  Rev.,  vol.  20,  no.  8,  Aug. 
1923,  Ip.  385-386,  2  figs. 

Maintenance.  Regular  Maintenance  Schedules  for  Diesel  Engines,  J.  L.  Schneit- 
ter.  Elec.  World,  vol.  82,  no.  3,  July  21,  1923,  pp.  128-129.  A  maintenance 
outline,  maintenance  calendar  and  reports  suggested;  how  such  schedules  should 
be  developed. 

DRILLING  MACHINES 

Multiple-Spindle.  A  New  Multiple  Spindle  Drilling  Machine.  Eng.  Production, 
vol.  6,  no.  130,  July  1923,  pp.  324-326,  3  figs.  Extreme  simplicity  and  fact. 
that  it  is  designed  for  unit  arrangement  are  features  of  new  machine  construct- 
ed by  Messrs.  Wilkins  &  Mitchell,  Darlaston,  England. 

Railway-Disk-Wheel.  The  "Asquith"  Duplex  Disc  Wheel  Drilling  Machine. 
Ry.  Gaz.,  vol.  39,  no.  2,  July  13,  1923,  pp.  00  and  63,  1  fig.  Describes  new  tool, 
designed  by  William  Asquith  Ltd.,  of  Halifax,  for  railway  carriage  and  wagon 
shops. 

DRYING 

Time  Tests.  How  Relative  Drying  Time  May  Be  Approximated,  Elliott  B.  Atwater 
and  Roy  A.  Borkland.  Chem.  &  Met.  Eng,  vol.29,  no.  6,  Aug.  6,  1923, 
pp.  226-230,  7  figs.  Derivation  of  set  of  useful  curves  that  suggest  method  by 
which  one  of  important  problems  of  drying  may  be  satisfactorily  solved. 
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ECONOMIZERS 
Cast-Iron  Smooth-Tube.  Cast-Iron  Economizer  with  Smooth  Tubes  in  Compari- 
son with  Those  Made  of  Ribbed  Tubes  (Gusseiserne  Kkononiisor  niit.  glatten 
Kohrcn  im  Vergleich  mil  solchen,  alls  Rippenrohren  hergestellt) ,  M.  K.  Schulz. 
Wiinno.  vol.  46,  no.  20,  May  18,  1923.  pp.  211-212,  1  fig.  Points  out  that  flue- 
gas  feed  heaters  with  ribbed  tubes,  whether  vertically  or  horizontally  arranged, 
offer  no  advantage  over  smooth  cast-iron  feed  heaters. 

EDUCATION,  ENGINEERING 
Modern  TENDENCIES.      Modern  Tendencies  in  Engineering  Education,  II.  W.  McKicl. 
Eng.  .11.,  vol.  6.  aoe.  7  and  8,  July  and  Aug.  L923,  im'    309-312  and  363-356. 
Historical  review   of  engineering   education,   analyzing   curricula    of    various 
engineering  colleges. 

EDUCATION,  TECHNICAL 

Paper  Industry  Training  Technical  Men  for  the  Paper  Industry,  C.  E.  Libby. 
Paper  Trade  Jl..  vol  77,  no  I,  July  26,  Mi23,  pp,  19-52,  6  tigs.  Laboratories 
and  equipment,  library  facilities,  plan  and  scope  of  curriculum,  pulp  and  paper 
courses,  and  summer  employment,  at  N™  York  Slate  College  of  Forestry, 
Syraci 

Refractories   [ndustkt.    Technical    Education   in    delation   to  the   Refractorii 

Industry,  Q.  W    Hefford,     Cerai Soi       Trans.,  vol   22,  Part  2,  Session  1922- 

23,  pp.  205-2ln  and  (discussion)  210-211,  Necessity  ol  education  o(  workers; 
work  that  may  l»-  done  bj  educational  institution,  and  suggestions  about  parts 
industry  may  play. 

ELECT  im<   <  N  »ND1  CT<  'Its 

Calculation.     New  B                 tlculating  Aerial  Conductors  Prom  the  Mechanical 
Point  of  View,  (Nouvelle  base  de  caicul  des  conducteurs  aeriens  au  point  de  vue 
mecanique),  Abel  Jobin      Schweiz    Elektrotechnischei    Verein,  vol    14,  no 
May  1923,  pp   237  245,   5  Sg        Propo  i      our  adment  to  Swiss  Federal  Sigh 
tension  regulations  of   1908,  eu    I ctoi  ol   tafety,  Bafe  load,  snow   load,  etc 

Skin  Efjtcci  i\  Isolati  d   i     bes       \   Pi nethod  ol  Calculation  ol  Skin  I 

in  Isolated  Tubes,  Herbert  B  Dwighl  Vm  [nsl  Elec  >  ngi  N  ol  12, 
no.  8,  Aug    1923,  pp.  827-831, 1  fig      Method.  tinisolal 

ed  tubular  condu  be  used  where  more  accurate  n    ul! 

ed  than  are  gh  en  by  i 
published  bj  writi  > 

ELECTRN    DISTRIB1   I  [ON  8*5  8  i  I  MS 
A.C.  Nbtwork  I  ["he   Automatic   Uternating-Currenl  Network  Protector, 

'■  '■  Gri    ingi  -      l  lei    Jl    i  ol  20,  no  8,  Vug   192  I    pp     186  !88,    ifii        Con 
I    essentially  of  electrically  i    and 

group  ol   i 


Operation.  The  Operation  of  an  Electrical  Distribution  System,  C.  A.  Clendening 
and  H.  G.  Michell.  Eng.  Jl.,  vol.  6,  no.  8,  Aug.  1923,  pp.  349-353,  4  figs.  Prob- 
lems encountered  in  large  systems  with  particular  reference  to  distribution  sys- 
tem of  City  of  Winnipeg  hydro  electric  system. 

ELECTRIC  FURNACES 

Ferro-Alloy.  Improvements  in  Ferro-Alloy  Electric  Furnaces  of  High  Power  Input, 
B.  D.  Saklatwalla  and  A.  N.  Anderson.  Am.  Inst.  Elec.  Engrs. — Jl.,  vol. 
42,  no.  8,  Aug.  1923,  pp.  775-780,  3  figs.  Deals  with  efficiency  of  power  input 
in  ferro-alloy  furnaces  and  discusses  electrical  factors  to  be  considered  in  design 
of  leads  for  achieving  such  efficiency;  describes  new  system  of  regulation,  where- 
by furnace  temperature  is  kept  constant  by  keeping  energy  input  constant 
by  means  of  true  watt  regulation. 

Induction.  High  Prequency  Induction  Furnaces,  Dudley  Willcox.  Fuels  and 
Furnaces,  vol.  1,  no.  3,  July  1923,  pp.  159-162,  1  fig.  Present  status  of  the 
development  of  direct  induction  melting  of  small  charges,  one  of  melting  in  semi- 
conducting and  conducting  containers. 

Non-Ferrous.  Electric  Furnaces  for  Melting  Brass  and  other  Non-Ferrous  Metals 
and  Alloys,  Verdon  O.  Cutts.  Birmingham  Met.  Soc. — Jl.,  vol  8,  no.  1,  1923; 
pp.  16-30,  11  figs.  Various  methods  of  generating  heat  electrically;  discussion 
of  arc  and  induction  types  of  furnaces,  including  resistance  type;  tables  giving 
data  of  tests. 

Steel.  Electric  Furnaces  Extensively  Employed  in  Germany,  Godfrey  L.  Carden. 
Elec.  World,  vol.  82,  no.  4,  July  28,  1923,  pp.  179-181,  3  figs.  70  per  cent 
of  steel  works  use  them  for  high-grade  steel;  induction  furnaces  find  wide  applica- 
tion; results  obtained  from  several  installations. 

ELECTRIC  LAMPS,  INCANDESCENT 

Improvements.  The  Quality  of  Incandescent  Lamps,  John  W.  Howell  and  Henry 
Schroider.  Am.  Inst.  Elec  Engrs.— Jl.,  vol.  42,  no.  8,  Aug.  1923,  pp.  S09-814, 
4  figs.  Shows  improvements  which  have  been  made  in  incandescent  lamps 
since  they  first  became  commercially  available.  See  also  article  by  Electrical 
Testing  Laboratories  on  Incandescent  Lamp  Life  Tests  (p.  814,  2  figs.). 

Three-Wire  System.  Sources  of  Power  for  Three-Wire  Direct-Current  Systems, 
M.  S.  Hancock.  Elec  Jl.,  vol.  20,  no.  7,  July  1923,  pp.  267-269,  2  figs.  Three- 
wire  generators;  balancer  sets;  two-wire  generators  in  series;  costs. 

ELECTRIC  LOCOMOTIVES 

Construction.  Railway  Electrification  (A  proposito  dell'electrificazione  delle  ferro- 
vie),  E.  Stassano.  Elettrotecnica,  vol.  10,  no.  13,  May  5,  1923.  pp.  275-279. 
Describes  construction  of  a  special  locomotive  in  which  motor  is  directly  coupled 
to  generator  according  to  Heilmann  system 

Single-Phase.  A  Modern  Swiss  Electric  Locomotive.  Electrician,  vol.  90,  no.  2313. 
Apr,  13,  1923,  pp.  387-390,  4  figs.  Details  of  latest  single-phase  locomotive 
on  Rhaetian  Railway;  maximum  tractive  effort  13,000  kg.  at  starting;  maximum 
speed  45  km.  ph. 

Twin  Motors  for  Single-Phase.  Twin  vs.  Separate  Motors  for  Trunk  Line  Loco- 
motives, with  Special  Reference  to  Single-Phase  Locomotive  with  Separate 
Axle  Drive  (zwillingsmotor  oder  Einzelmotor  fur  Vollbahnlokomotiven,  ins- 
besondere  Einphasenlokomotiven  mit  Einzelachsantrieb  ),  1  Werz.  Elektro- 
technische  Zeit.,  vol.  44,  no.  28,  July  12,  1923,  pp.  660-664,  5  figs.  Describes 
express  locomotive  of  Swiss  Federal  Ry.  equipped  with  twin  motors  and  gives 
comparative  data  showing  favorable  weight  conditions  as  compared  with  other 
single-phase  locomotives. 

ELECTRIC  MOTORS,  A.C. 

Induction.  Induction  Motors  Used  as  Synchronous  Machines,  S.  V.  Ganapati  and 
R.  G.  Parikh.  Instn.  Elec  Engrs. — Jl.,  vol.  61,  no.  320,  July  1923,  pp.  795- 
799,  7  figs.  Determination  of  overload  capacity  of  induction  motor  when 
operated  synchronously,  and  pulling-in  capacity  at  synchronism;  it  is  concluded 
that  advantages  of  synchronous  operation  of  induction  motors  arc  most  pro- 
nounced when  method  is  utilized  at  times  of  light  load  and  up  to  about  70  per 
cent  of  full  load. 

Squirrel-Cage.  Squirrel  Cage  Induction  Motors  with  High  Starting  Torque  and 
Reduced  Starting  Current,  T.  F.  Wall.     Engineering,  vol.  116,  no.  3006,   Vug 

10,   1923,  pp.   164-166,  6  figs.     Shows  how  to  predetermine  performani I 

Boucherot  motors  when  constants  of  windings  are  known;  treatment  also  permits 
determination  of  effect  on  characteristics  of  motor  of  altering  one  or  more  of 
constants  of  electric  or  magnetic  circuit 

Testing.  Directions  for  Making  Motor  Tests,  J  Elmer  Housley.  Indus.  Engr., 
vol.  81,  no.  7,  July  1923,  pp.  331-331  and  371,  6  tigs.  Sow  and  when  a.  C  motors 
should  be  tested,  in  order  to  detect  loss  of  power  by  low  po\v<  r  tutor  or  by  use 
of  obsolete,  defective  or  misapplied  equipment, 

ELECTRIC    RAILWAYS 
Overhead  Trolley  Suspension.     Collecting  5,400  Amp   at  58  M    P.  H.  Flee  Ry, 
Jl.,  vol.  62.  no.  4.  July  28,  1923,  pp   125-127,  4  figs.     Describes  new  foi  m  of  i 
head  trolley  suspension  used  in  recent  tests  carried  out  by  Gen,  Elec.  Co   on 
its  experimental  track  at  Erie  Pa.;  with  a  pantograph  colfectoi  large  amounts 
of  current  arc  drawn  without  difficulty;  new  type  is  modification  of  usual  catena 
ry  construction. 

Handling  Heaviest  Future  Traffic  Electrically.   Ry,  Rev.,  vol    73,  > 
July  21,  1923,  pp  94-96,  3  figs.     New  type  of  overhead  trolley  construction  for 
electric  locomotives  which  has  greater  capacity  for  current  collection  than  any 
type  now  in  use.     Developed  by  General  Electric  Co. 

ELECTRIC    SWITCHES 

Disconnecting.      High-Tension    Disc. mi tine    Switches,    II     .1     Crabbs       Elec     Jl.. 

vol.  20,  no.  S,  Aug.  1923,  pp.  276-281,  17  tics      Notes  •  ■ 
switclips 

ELECTRIC   TRANSMISSION    LINES 
\i  i  ino  Ground.     Voltages  Induce. I  l>%    Ircing  Grounds,  J    F   Peters  and  J   Slepian 
\>m    [nsl     Elec    Engrs      Jl.,  vol     12,  no    8,    Vug 
Notes  on  transient   conditions  in  electrical  trcing 

grounds;  property  of  arc  ri red  by  thi  used;  tests;  grout 

ungrounded  systems;  ti  >  up  bj  grounding  pi 
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■   «  In  Bl   John,  \    B  .  <     i    Boxfa  i      Eh*    Ry.  JL, 

vol.  i  July  21 .  1023,  pp  [i  quipment 

been  mounted  in  u  to  provide  b  portable  unit  suitable  for  track 

ihop  use. 

Mini   Woekinq    Indobtbi      Electric    Weldi  Widely    in    Metal    Working 

Iron  Trade  Ii.  9    1023,  pp 

384,  s  '    ■      ^  ha(  i-  bi  ins  done  to  make  eleotric  «■  Iding  more  n  liabli  ;  di  scrip- 

ind  are   welding  and  applicatii  and 

ELECTRIC  WEI  DING,    IRC 

Cam  sled  Wabj       \xo  Welded  Cast  1 Ei  B  ),olz 

Am.  Welding  Soe    -Jl.,  vol  2,  no  7,  July  1923,  pp.  5-8,  5  figs.     Caat-iron  elec- 
tee! elei  trode  welding    di 
Ctundbbs       v<   Welding  Cylinders,  B    K   Smith   Welding  Engr.,  vol.  8,  no.  7,  July 
192  I  I  illoy  eli  ctrode  I  oi  Gi   I  l:iyer 

results  iri  (successful  weld  on  iron  casting. 
Mi.ii  I  ii.     Electric  An   Welding,  Koyal  Mattice.     Engrs.  &  Eng.,  vol.  40, 

no    I.  1023,  pp.  91-98,  10  figs.     Economy  of  electric  arc  welding;  stresses  and 
strains;  apphcation  of  system;  causes  of  failure 
NoN-1  i  aBOl  -  Mi  ru,\     Welding  Non-Ferrous  Metals,  C.  .1.  IIoLolag.     Am.  Welding 
-J].,  vol.  2,  no.  7,  July  1023,  im>.  22-27,  1  fig.     Detail  of  various  methods 
of  arc  welding  various  non-ferrous  metals. 

ELECTRIC  WELDING,  RESISTANCE 

AVFAR ATI's.      Decent  Developments  in  Resistance    Welding  Field.      Am.  Weld.  Soc. — 
.11..  vol,  2,  no.  (>,  June  1923,  pp.   17-31,  9  Bgs,      Series  of  reports  on  progress  in 
:tric-rpf)istanoe-welding  field  during  the  past  year.     Utilization  of  apparatus 
already  developed. 

ELECTRICAL  APPARATUS 

Temperature  Measurement.  The  Control  of  Heat  Economy  in  Power  Plants 
i l)n-  CJeberwachung  der  Wamewirtschaft  in  Kraftwerken).  Siemens-Zc.it., 
vol.  3,  no  ii.  June  1923,  pp  251-257,  5  figs.  Description  of  electrical  measure- 
ment instruments  with  special  regard  to  electric  resistance  thermometers  and 
thermoelectrical  pyrometers. 

ELECTRICAL    MACHINERY 

Temperature  Rise.  Temperature  Itise  of  Electrical  Machinery,  and  Comparison 
between  Single  and  Double  Ratings,  J.  T.  Takeuehi.  Denki  Gakkwai  Zasshi, 
(.11.  Inst.  Elec.  Engrs.  of  Japan),  no.  420,  July  1923,  pp.  617-637.  12  figs.  Rela- 
tion between  efficiency  and  temperature  rise;  simple  new  method  for  calculation 
of  relation  between  temperature  rise  and  capacity  according  to  ratio  of  both 
losses;  experimental  results,  shows  that  single  rating  is  preferable  to  double 
rating  in  all  points.     (In  Japanese). 

ELECTRICAL  MEASUREMENT 
Single-Ph  \sk  Loads.  Measurement  of  a  Single-Phase  Load  at  a  Low  Power-Factor, 
A.  Dovjikvo.  Eleo.  Jl.,  vol.  20,  no.  7,  July  1923,  pp.  258-281,  7  figs.  Difficulty 
of  measuring  single-phase  loads  at  power-factors  below  5  per  cent;  error  due  to 
inductance  of  voltage  coil;  eddy  currents  in  wattmeter;  ohmic  drop  of  voltage 
in  current  circuit  of  wattmeter. 

ELECTROLYSIS 
Water  Mains.     Stray  Current  Electrolysis,  E.  R.  Sjepard.  Am.  Water  Works  Assn. — 
Jl.,  vol.  10,  no.  4,  July  1923,  pp.  603-611  (includes  discussion).     Work  of  Ameri- 
can Committee  of  Electrolysis;  investigation  concerning  soil  corrosion;  improv- 
ed methods  of  electrolysis  testing;  insulating  joints  in  service  pipes. 

ELECTRONS 
Chemistry.  The  Electron  in  Chemistry,  Joseph  John  Thomson.  Franklin  Inst. — 
Jl.,  vol.  195,  nos.  5  and  6  and  vol.  196,  nos.  1  and  2,  May,  June,  July  and  Aug., 
1923,  pp.  593-620,  737-785,  1-29  and  145-18  J,  40  figs.  Arrangement  of  electrons 
in  atom;  configuration  when  number  of  electrons  is  greater  than  eight;  confi- 
guration of  electrons  in  atom;  size  of  atoms;  combination  of  atoms  to  form  mole- 
cules; combination  of  different  elements;  polar  molecules;  chemical  constitu- 
i  and  properties;  mechanism  of  chemical  combination;  active  molecules; 
Thieles'  theory  of  partial  valencies;  diagmetism;  electron  theory  of  solids; 
intermetallic  compounds,  etc. 

ELEVATORS 

Cable-Operation  Records.  Records  of  Elevator  Cable  Operation  Show  Wide 
Differences  in  Life  of  Cables,  G.  B.  Garrison.  Power,  vol.  58,  no.  4,  July  21, 
1923,  pp  121-127.  Careful  records  kept  of  cable  operation  over  period  of  9 
years;  bests  ma  le  on  number  of  cables  removed  to  determine  their  condition. 

Operation.  Vertical  Transportation,  H.  D.  James.  Engrs.  Soc.  West.  Pa. — Proa, 
vol.  39,  no.  3,  Apr.  1923,  pp.  79-89  and  (discussion)  90-98.  The  elevator  prob- 
lem; machinery  used  for  operating  elevator  car. 

EMPLOYEES 
Selection  of  Technical  Graduates.     Selecting  and  Placing  Technical  Graduates 
in  the  Westinghouse  Organization,  E.  B.  Roberts.     Management  &  Adminis- 
!    6,  no  2,  Aug.  1923,  pp.  207-211,  4  figs.     How  selection  is  made; 
plan  followed  in  applying  psychological  tests. 

EMPLOYEES"  REPRESENTATION 
Plans.     Employee  Representation  Plans  in  Cleveland.     Monthly  Labor  Rev.,  vol. 
17,  no    1.  Inly  1923.  pp.  47-53.     Abstracted  from  report  of  Cleveland  Chamber 
of  Commerce  based  on  study  conducted  by  its  committee  on  labor  relations 
through  its  research  department. 

ENGINEERS 
Licensing.     Pro  and  Con  Licensing.     Min  &  Met.,  vol.  4,  no.  199,  July  1923,  pp. 
351-355.     Two  articles:  Mining  Engineers  Should  Be  Registered,  by  G.  M.  But- 
ler;  Registration  not  Burdensome  to  Mining  Engineers,  by  George  E.  Taylor. 
Abstract  of  report  of  a  canvass  made  by  Min.  cc  Met.  Soc.  of  Am.  of  its  mi 

luring  winter  of  1920-1921,  showing  that  licensing  is  distasteful  to  mining 
engineers. 

EXCAVATION,   EARTH 
Methods  and  Costs.     Earth  Moving  Methods  and  Costs,  Bronx  Parkway,  (iilmore 
M    Clarke.      Eng.  New-   I  01.  no.  5,  Aug.  2,  1923.  pp.    186-188,  3  figs. 

Record  ol  draguni  ,vel  and  heavy-tractor  operations  covering  four 

years  of  miscellaneous  earth  moving. 


1  [RE  PRO!  l-'l  los' 

Htm                     Valvm      I  lrants  and  Valves      Nat. 

I'"    Proti                          Proc,  May  8-10,   1023,  pp    146-148  and  Mwumion) 

1  10- 1  ."•! .  3  fig  -  I  ■  partmi  nt  bo  ions 
for  sprinkler  and  stand] 

1      '        '          '  ■  lOO 

-  10,   1023,  pp    111-122  and   [discussion)   122-12",,  3  figs. 
Proposed  changes  in  sprinklei  .  regulation 

FIRECLAYS 

Ciia'  tnge*  Taking  Ilace  in  the 

1  ning  of  Btourbridgi   I  .mie 

ol    22,   Pari  ion) 

I:,  mite  of  experiments,  dealing  with  contraction,  porosity, 

specific  gravity,  hygroscopicity,  .solubility  in  acids,  heating  curves,  and  dehy- 

drui  j 

1  LAME  PROPAG  IT10N 
Explosives.    Tin-  Propagation  ol  I  lami   from  a  Spark,  in  a  Closed  Tube  through  a 
Jfor  I  Mixture.  i. Ilia. 

Chem.  Soc  JL,  vol  123-124,  no.  728,  June  1023,  pp  1 135- 11 52.  13  figs  partly 
on  supp  plates.  Details  of  experiments  conducted  with  object  of  studving 
progress  of  flame  through  an  inflammable  mixture  as  it  is  propagated  from 
a  spark  near  to  closed  end  of  a  tube,  other  or  "distal"  end  of  win 

I  LIGHT 

Gliding.  An  Example  of  Static  Gliding  Flight  'F.in  Beispiel  zum  statigchen  Regel- 
flug),  J.  Ackeret    Zct  Motorluf tschiffahrt,  vol.  14,  nos   11-12, 

.1  mie  26,  1923,  pp.  86-80,  8  figs  Deals  with  static  gliding  flight  on  a  steep  coast. 
Simple  relations  are  obtained  for  ceiling  under  given  wind  intensity,  and  it  is 
shown  that  areas  of  possible  static  flight  vary  considerably  with  different  wind 
inten- 1 

The  Development  of  Soaring  Flight  in  Germany.  Aeroplane,  vol.  25, 
no.  3,  July  18,  1923,  p.  76.  Salient  points  from  article  by  Gustav  Lachmann 
on  development  of  gliding  and  soaring  in  Germany. 

Wind  Factor.  The  Wind  Factor  in  Flight:  An  Analysis  of  One  Year's  Record  of  the 
Air  Mail,  Willis  R.  Gregg  and  J.  Parker  Van  Zandt.  U.  S.  Dept.  Agriculture, 
Weather  Bureau.  Reprinted  from  Monthly  Weather  Review,  Mar  1923.  51: 
1 11-125,  7  figs.  Study  of  records  shows  that  an  allowance  of  7  m.p.h.  for  wind 
must  be  made  on  westward  flights;  factors  of  safety;  schedules;  application  to 
aircraft  to  different  speeds. 

FLOOD  CONTROL 

Problems.  The  Problems  Arising  in  Flood  Control  Harry  Tavlor.  Military  Engr., 
vol.  15,  no.  81,  May-June  1923,  pp  197-2  )2,  8  figs.  Control  of  floods,  reforesta- 
tion, reservoirs,  levees.     Paper  before  Am.     Assn.  for  the  Advance  of  Science. 

11f.ii  River  of  the  North.  Flood  Relief  Plans  for  Red  River  of  the  North.  Eng. 
News-Rec.,  vol.  91,  no.  4,  July  26,  1923,  pp.  133-136,  3  figs.  River  forms  boun- 
dary  between  Minnesota  and  Dakotas;  interestate  relations  complicate  $6,000, 
000  plans  for  detention  lake  and  improving  400  mi. 

FLOW  OF  AIR 
Pipes.     Air-Pressure  Losses  in  Piping  of  Activated-Sludge  Plants,  H.  L.  McMillan. 
Eng.  News-Rec,  vol.  91,  no.  5,  Aug.  2,  1923,  pp.  178-180. ,lfig.     Comparative 
study  of  seven  formulas  with  particular  reference  to  pipe  iayout  of  large  plant 
for  Chicago  Sanitary  District;  relation  of  pressure  to  pipe  capacity. 

FLOW  OF  FLUIDS 
Viscous'Fluids.  The  Resistance  of  a  Cylinder  Moving  in  a  Viscous  Fluid.  L.  Bair- 
stow,  B.  M.  Cave  and  E.  D.  Lang.  Royal  Soc.  Lond — Philosophical  Trans., 
vol.  223,  A614,  1923,  pp.  383-432.  8  figs.  Lamb's  solution,  and  extension  of 
same;  evaluation  of  u,  v,  and  x,;  calculation  of  resistance;  comparison  of  calcu- 
lated and  observed  resistances;  resistance  of  a  flat  plate. 

1  LOW  OF  GAS 

Pipes.  Flow  of  Gas  in  Pipes.  Stephen  Lacey.  Gas  Jl.,  vol.  63,  no.  3138,  July  4,  1923. 
pp.  119-131  and  (discussion)  131-133,  15  figs.  Summarizes  theoretical  ground 
work  of  subject;  results  of  experiments  made  on  resistance  to  flow  in  gas  pipes 
of  small  diameter;  draws  attention  to  research  work  carried  out  in  Nat.  Physical 
Laboratory  about  ten  years  ago,  which  throws  new  light  on  all  problems  connect- 
ed with  surface  friction  of  fluids,  and  incideutly  provides  means  of  dealing  with 
experimental  data  in  such  a  way  as  to  render  them  readily  available  for  guidance 
in  future.  Paper  presented  at  annual  meeting  of  Instn.  Gas  Engrs. 
FLOW  OF  GASES 

Meters  for.  Accurate  Bubble  Meters  for  Very  Small  Rates  of  Gas  Flow,  Tyler 
Fuwa  and  G.  A.  Shattuck.     Mass.  Inst.  Tech.— Bui.,  vol.  5S,  no.  73,  May  1923. 

4  pp.,  3  figs.     Tests  performed  and  experimental  results. 

|FLOW  OF  WATER  | 

Open  Channels,  Experiments  on  the  Effect  of  Upper  Channel  Improvements  upon 
the  Downstream  Blood  Heights,  LeRov  K.  Sherman.  West  Soc.  F-ngrs. — 
Jl.,  vol.  28,  no.  8,  Aug.  1923.  pp.  203-303  and  .discussion)  303-31S.  23  figs. 
Account  of  studies  of  hydraulics  of  non-uniform  flow  and  wave  movements  in 
open  channels,  supplemented  by  laboratory  experiments  to  verify  correctness 
of  some  of  theoretical  or  mathematical  analyses;  conclusions. 

Pipes.     The  Flow  Resistance  of  Pipes  with  Different  Cross  Section  and  Roughness 
Factor  (Ueber  den  StrSmungswiderstand von  Rohren  verschiedenen 
nitt.s  und  Rauhigkeitagrades),  L.  Schiller.     Zeit.  fur  angew&ndte  Mathematik 
u.  Mechanik.  vol.  3,  no.  1,  Feb.  1923,  pp.  2-13,  10  figs.     Results  of  measurements 
of  resistances. 

FLUE-GAS  ANALYSIS 

COs  DETERMINATION.  Determination  of  COj  Electrically.  Fuels  <fc  Furnaces,  voL 
1,  no.  4,  Aug.  1923,  pp.  266-270,  6  figs.  Operation  of  new  meter  dependent 
on  fact  that  carbon  dioxide  has  40  per  cent  less  heat  conductivity  than  other 
constituents  of  flue  gases. 

FOUNDATIONS 

Soil  Carrying  Capacity  op.  The  Carrying  Capacity  of  Soil  (BodentragfSnigkeit), 
Joachin  Schultse.  Zeit.  fur  angew&ndte  Mathematik  u.  Mechanik,  vol.  3.  no. 
1,  Feb.  1923,  pp.  19-34  17  figs.  Theoretical  principles  for  explanation  and  math- 
matical  comprehension  of  carrying  capacity  of  soil;  results  of  tests  and  practical 
experience. 

FOUNDRIES 

Cost  Systems.  Simplifying  Foundry  Costs,  Alfred  Baruch.  Foundry  vol.  51,  nos. 
12,  13  and  14,  June  15,  July  1  and  15,  1923.  pp.  479-481,  532-535  and  565-507, 

5  figs.  June  15:  Functions  and  needs  of  cost  finding  shown  and  evils  of  price 
cutting  based  on  ignorance  of  costs  are  pointed  out;  basic  terms  defined.  July 
1:  Explains  order  routine;  production  orders.  July  15:  Method  of  determining 
cost  of  metal  at  spout  and  keeping  records  of  supplies  that  are  necessary  in  operat- 
ing a  castings  plant. 
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Pits  and  Cases.  Foundry  Pits  and  Cases,  James  Edgar.  Metal  Industry  (Lond/), 
vol.  23,  no.  4,  July  27,  1923,  pp.  71-72,  5  figs.  Describes  pits  or  cases  which 
are  sunk  to  a  level  with  foundry  floor,  for  molding  and  casting  large  castings, 
of  about  15  to  20  tons. 

Steel.  New  Steel  Foundry  Is  Operating,  John  D.  Knox.  Iron  Trade  Rev.,  vol.  73, 
no.  7,  Aug.  16,  1923,  pp.  455-459  and  406,  9  figs.  Electric  steel  foundry  erected 
by  Blackwood  Electric  Steel  Corp.  at  Parkersburg,  W.  Va.;  layout  permits 
rapid  progression  of  work  through  various  stages  of  production;  heavy  machine- 
ry is  direct-driven;  steel  castings  annealed  continuously. 

FUEL  ECONOMY 
Aspects.     Some  Practical  Aspects  of  Fuel  Economy,  C.  W.  Mitman.     Smithsonian 
Instn.,  vol.  76,  no.  1,  June  2,  1923,   19  pp.,  2  figs.     Domestic  and  industrial 
application  of  effective  combustion:  flue-gas  analysis;  air  control;  flue-gas  tempe- 
rature; limitations,  costs,  and  advantages  of  furnace  control;  quality  of  coal. 

FUELS 
Utilization  of.  Interministerial  Committee  of  Fuel  Utilization — Ninth  Report 
(Commission  interministerielle  d'utilisation  du  combustible — Neuvieme 
rapport),  J.  Loiret.  Revue  de  l'lndustrie  Minerale,  no.  60,  June  15.  1923,  pp. 
360-372.  Technical  and  commercial  questions  on  preparation  of  coal.  From 
Journal  officiel,   Apr.    1,    1923. 

See  also  Coal;  Oil  Fuel;  1  ulverized  Coal. 

FURNACES,  CRUCIBLE 
Gas-Fired.  Gas-Heated  Crucible  and  Oven  Furnaces,  Arthur  Forshaw.  Birming- 
ham Met.  Soc— Jl.,  vol.  8,  no.  3,  1923,  pp.  65-85  and  (discussion)  85-90.  1  fig. 
History  of  gas  furnaces;  points  in  construction  and  working  of  crucible  furnaces, 
namely,  linings  shape,  composition  and  life  of  linings,  annealing  of  crucibles 
and  influence  of  flame  quality,  corrosion  of  fluxes  as  cause  of  short  pot  life,  out- 
put, metal  and  air  preheating,  gas  consumption,  and  metal  losses;  consideration 
of  oven  furnaces,  including  description  of  various  types,  recuperation  and 
regeneration,  preheating  and  flame  temperature,  gas  consumption,  influence 
of  quick  heating  and  of  loading  before  heating,  care  and  manipulation. 

FURNACES,  HEATING 
Continuous.     Continuous  Furnaces  for  Local  Heating.     Fuels  and  Furnaces,  vol. 
1,  no.  4,  Aug.   1923,  pp.  250-252,  5  figs.     To  heat  ends  of  set  screws,  bolts, 
valve   stems,   chisels  and  special  sections,   continuous   furnaces   with   special 
conveyors  are  used  to  advantage. 


GARAGES 
Ventilation.     Ventilation  of  Garages,  G.  W.  Jones,  and  S.  H.  Katz.     Am.  Soc. 
of  Heat.   &  Vent.  Engrs.,  .11.,  vol.  29,  no.  5,  July  1923,  pp.  423-428.     Tests 
show  need  for  exhausting  fumes  from  gasoline  engines  running  in  enclosed  spaces. 

GAS  ENGINES 
Central-Station.     The  Efficiency  of  Gas  Engines  for  Central  Stations,  M.  S.  Mason. 
Elec.  Rev.,  vol.  92,  no.  2379,  June  29,  1923.  pp.  1006-1007,  1  fig.     Addenda  to 
previous  articles  on  same  subject,  printed  in  Elec.  Rev.  Feb.  16,  1923,  p.  244. 

GAS  MANUFACTURING 

Vertical  Retorts.     Steaming  in  Vertical  Retorts.     Engineering   vol    115   nos   2998 

and  2999,  June  15  and  22    1923   pp.  734-736  and  761.     Investigation's  ofH.  M. 

luicl  Research  Board.     Methods  of  experiment;  plant  and  working;  application 

of  test  results  to  other  conditions.     June  22:  Collation  and  expression  of  results. 

GAS     PRODUCERS 
Heat  Balance.     Heat  Balance  of  Average  Gas  obtained  in  Test  of  Twelve  Different 
Installations  of  Mechanical  Producers,  \\  .  B.  Chapman      Glass  Industry   vol 
4,  no.  7   July  1923.    pp.    125-126.     Suggestion  for  standard  method  of  making 
heat  balances. 

GASOLINE 
Motor  Surveys  of.     The  Motor  Gasoline  Surveys  of  1920  and  1921   N   \  C  Smith 
i  .    Bu.r'-i    M™88  — Tech.  Paper,  no  32s,  1923,  4 1  pp.,  4  tigs.     I„,  ludes  com- 
plete details  of  analyses  of  each  Bample  collected  in  four  surveys  made  in  1920 
and  1921,  tables  and  charts  showing  comparative  results,  and  brief  discussion 
ol  variations  in  quality  developed  by  surveys. 

GEAR  CUTTING 
Shapers      Mounting  Gear  Blanks  on  the  ( iear  Shaper,  A.  Wilford.     Bng.  Production, 
vol.  6,  no.  130,  July  1923,  pp.  314-317,  L2figs      Details  of  work-holding  arran- 
aents;  holding  bublees  steel  gears;  methods  for  cutting  internal  and  external 
j. late-clutch  disks;  holding  transmission  gears;  holding  disk-clutch  driving  drum- 
etc.  ' 

GEARS 
Teeth    Strength  of.     Factors  Governing  the  Strength  of  Gear  Teeth,  Douglas  T 
Hamilton.     Am,  Maori  .  vol.  68,  nos.  19,  22  and  25,  May  10   31  and  June  2l' 
1923  pp.  681-685,  787-791  and  907-911 .  22  6g».     May  L0:  lU2S^dteit 
ment .for  safe  stress;  selecting  diamel  ral  pitch;  how  form  and  shape  of  gear  tool  I, 
affect  its .strength.  May  31:  Inclination  ol  tooth  bearing  to  axis  ol  gear;  strength 
of  helical  gear  teeth.    June21:  Numbei  ol  teeth  and  tooth  ratio  of  £nrainm«h° 
increasing  strength  of  pinions  ba\  ing  small  number  of  teeth 
M.-thod    for  rinding  Lewis  Factors,  M.  A.  Durland.     Machy.  (N    Y)    vol 
29,  no.  12,  Aug.  1923,  p,  958,  2  figs.     Describes  method  which  is  believed  to  dU- 
tinct  improvement  over  other  methods  referred   to 
Testing      Gear-testing    Machine   at    the    National    Physical    Laboratory.     Machy. 
l.o ml.;,  to  1    22.  no.  566,  Aug.  2    1923,  pp.  579-583,  8  figs.     Elements  in  gear 
cars'  cl»mps;  "so  of  machine  for  straight  spur  gears;  helical  and  bevel 

GRANI  I  1 
New  England.    The  Commercial  Granites  of  New  England,  T.  NeUon  Dale.    US 

m?ni^rVnT      "'•'',  I  PP.  1 ->2  figs,      partly  on  supp.  plates,      Orijin 

mineral  and  chemical  compos, t "olor,  physical  properties,  class,!, - 

„?  i^na?    8tru'lur>  ,"f  FBmte  properi  a»odif«cationi  of  granite; special fe^Srea 

wS™Zr:,      Kk  Kran.tes;  tests  of  granite;  geographic  distribution  of 
New  England  granite  proper;  black  granites;  tests  of  granite;  geograpln 

and  product.  *  gramt°  qWnka;  descriPtlon  °'  quarries,  «ra. 

GRINDING 

MBTA,n'",:;  TO.'llfe"'    ?£*   ',"    Metal  ariadlui,.     Engineering,   vol. 
Hi     1  '    .    y       '  W2,A-  p    ] '"■      Review  of  report  on  grinding  of  metals 

and  cleaning  of  castings  witfi  rpeoial  reference  to  effects  of  dust  inhalation 
"PC  workers,  issued  by  British  Home  Office.  imiaianon 
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HANDLING  MATERIALS 
Efficient,  Plant  Layout  for.  Here  Is  an  Instance  Where  Material  Moves  with 
Production,  G.  A.  Van  Brunt.  Indus,  Engr.,  vol.  81,  no.  7,  July  1923,  pp.  345- 
347  and  372,  5  figs.  Describes  layout  of  plant  of  Bates  Expanded  Steel  Truss 
Co.  at  East  Chicago,  Ind.,  wherein  material-handling  devices  tie  production 
processes  together  so  that  entire  plant  functions  as  a  complete  unit. 

HARDNESS 
Testing,  Instruments  for.  A  New  Hardness  Tester.  Iron  &  Steel  of  Canada,  vol. 
6,  no.  7,  July  1923,  pp.  145-148,  5  figs.  Describes  Herbert  pendulum  hardness 
tester,  a  new  instrument  for  testing  hardness  of  substances  ranging  from  lead  to 
sapphire,  and  especially  applicable  to  hardened  steels;  dispenses  with  all  micro- 
scopic measurements  and  all  difficult  readings.  See  also  Can  Machy  vol 
30,  no.  2,  July  12.  1923,  pp.  14-15  and  36,  3  figs. 

HEAT  TRANSMISSION 

Nusselt's  Coefficients.  Nusselt's  Heat-Transmission  Coefficients  and  the  Scope 
of  their  Validity  (Ueber  die  Warmeiibergangszahlen  Nusselts  und  ihren  Gelt- 
ungsbereich),  Alfred  Schack.  Stahl  u.  Eisen,  vol.  43,  no.  29,  July  19,  pp.  942- 
946.  Mean  cross-section  temperature  and  mean  true  temperature  of  a  liquid 
and  gas  current;  accuracy  of  Nusselt's  tests;  measurement  of  heat  volume;  vali- 
dity of  Nusselt's  formulas;  gas  radiation. 

Pipes.  Heat  Transmission  in  Pipe  with  Variable  Wall  Temperature  (Der  Warmeu- 
bergang  im  Rohr  bei  veranderlicher  Wandtemperatur),  Hcinrich  Grober. 
Gesundheits-Ingenieur,  vol.  46,  no.  26,  June  30.  1923,  pp.  241-243,  5  figs. 
Calculation  based  on  assumption  that  wall  temperature  along  pipe  varies  accord- 
ing to  a  known  law. 

HEATING 

Railway  Buildings.  Securing  Economy  in  the  Heating  of  Stations  and  Buildings, 
R.  W.  Noland.  Ry.  Eng.  &  Maintenance,  vol.  19,  no.  7,  July  1923.  pp.  278- 
280,  3  figs.  Fundamental  principles  involved  in  various  types  of  systems. 
Data  collected  by  means  of  questionnaire  sent  to  100  representative  railways 
of  the  country. 

HEATING  AND  VENTILATION 

Auditoriums.  Modern  Method  of  Heating  and  Ventilating  a  Large  Auditorium. 
Plumbers'  Trade  Jl.,  vol.  75.  no.  1,  July  !,  1923,  pp.  22-24,  7  figs.  Description 
of  system  of  New  York  City  Town  Hall,  on  West  43d  Street;  heating  and  venti- 
lating system  with  interesting  recirculating;  excellent  fan  blower. 

Cost  Analysis.  How  to  Determine  in  Advance  the  Cost  of  a  Heating  and  Ventilating 
System,  James  J.  Maher.  Heating  and  Vent.  Mag.,  vol.  20,  no.  7,  July  1923, 
pp.  37-39.  Emphasizes  importance  and  necessity  of  a  minute  analysis  of 
cost  of  a  heating  and  ventilating  system  111  a  school  building,  suggests  method 
by  which  such  an  analysis  can  be  made,  and  gives  pract  ieal  application.  From 
paper  read  brfore  Nat.  Assn.  Pub.  School  Business  Officials. 

Large  Buildings.  Heating  and  Ventilation  of  a  Large  Building.  Chas.  L.  Hub- 
bard. Domestic  Eng.  (Chicago),  vol.  104,  no.  2,  July  14,  1923,  pp.  70-74,  7 
figs.     Describes  system  of  John  Hancock  building  in  Boston. 

HEATING,    HOT-AIR 

Unit  Blast  Heaters.  The  Unit  Heater,  Charles  L.  Hubbard.  Power,  vol.  58,  no. 
4,  July  24,  1923,  pp.  129-132,  6  tigs.  Discusses  use  of  unit  heater  for  warming 
large  spaces. 

Unit  Blast  Heaters,  Charles  L.  Hubbard.  Nat.  Engr.,  vol.  17,  no.  8,  Aug. 
1923.  pp.  355-359,  12  figs.  A  recent  development  in  heating  equipment  that 
has  a  number  of  advantages  for  certain  classes  of  service;  description  of  the  vari- 
ous types,  discussion  of  services  to  which  they  are  adapted  and  points  to  be 
considered  in  their  installation. 

Wall  Stacks  and  Heating  Effect  at  Register.  Wall  Stack  Size  and  Heating 
Effect  at  the  Register,  V.  S.  Day.  Am.  Soc.  of  Heat.  &  Vent.  Engrs. — Jl.,  vol. 
29,  no.  5,  July  1923,  pp.  407-412,  6  figs.  Tests  at  Univ.  of  111.  show  interesting 
relation  between  wall  stack  size  and  heating  effect  at  register  in  gravity  warm- 
air  furnace  heating. 

HEATING,  HOT-WATER 

Forced-Circulation.  Heating  with  Condenser  Circulating  Water,  John  E.  Williams 
\m.  Soc.  of  Heat.  &  Vent.  Engrs. — Jl.,  vol.  29,  no.  5,  July  1923,  pp.  399-405, 
6  figs.  Description  of  system  at  Chase  Metal  Works  plants.  Over  78  miles 
of  pipe  connected  onto  condensers  in  power  house;  hot  water  pumped  through 
null,  returned  to  condenser,  reheated  and  recirculated. 

Forced  Distributing  Mains.  Designing  and  Installing  Distributing  Mains  for  a 
Forced  Hoi  Water  Heating  System,  Plumbers'  Trade  Jl.,  vol.  75,  no.  1,  July 
1.  1923,  pp.  25,  2S-29  and  31,  6  figs.  Layout  of  underground  piping;  methods 
for  insuring  equal  distribution  of  hot  water  to  all  buildings;  sizes  of  forced  hot- 
water  mains.. 

HEATING,  STEAM 

Central-Station.  The  Problem  of  the  Most  Economical  Operation  of  Central  Heat- 
ing Plants  (Beitrag  zur  Erage  des  wirtscbaftlichsten  Betriebs  der  Zentralhie- 
zungsanlagen),  Paul  Beck.  Gesundheits-Ingenieur,  vol.  46,  no.  27,  July  7, 
1923,  pp.  219-251,  I  figs.  Results  of  lest-  -Inn  1  h .- 1 1  interrupted  operation  offers 
considerable  advantages  over  continuous  operations;  suggestions  are  made 
for  obtaining  good  results  continually;  table  is  given  showing  coke  savings  with 
greater  or  lesser  COj  content  than  8  per  cent  in  flue  gases. 

HOISTS 
Intra-Factory  Transportation.  Hoists— an  Important  Link  in  Intra-factory 
Transportation,  \\  T.  Spivey,  factory,  vol.  31,  no.  1,  July  1923,  pp.  24-27, 
56  58,  60  62  and  64,  12  figs.  Importance  of  hoists  in  factory;  combination 
hoists  and  monorails;  Geld  of  small  portable  hoist;  using  hoists  as  tiering 
machines;  heavy,  clumsy  hoists  not  most  economical 

HYDRAULIC  TURBINES 

Calculation.     Calculation  of  Hydraulic  Turbines  (Sul  Calcolo  delle  turbine  idrau- 
helrei      A.  Cita.  Industrie,  vol.  37,  no    10,  Mai    II,   1923,  pp    186-188, 
1  tction  curves  and  coefficients  of  peripheral  velositv;  formulas  and  caloulal 
Draft  Tubes.     Tests  of  Five  Models  of  Draft    rubes  for  Turbi  Mews-Reo., 

vol.  91,  no  5,  \ug.  2,  1923,  pp.  182-184,  6  figs.     Made  with  turbini 

met!  e  ally  similar  to  full-sized  ones;  new  symmetrical  type  superior  to  older 
form  ! 
Pelton    Wheels.      The     Evolution     of     the     Tangential      Impulsive    Turbi 
Engineering,  vol.  116.  no.  3006,  Aug.  10,  1923,  pp.  163-164      Ken  ii  «  of  di 

lie    ill 

in  DRO-ELECTRIC    PI  INTS 

British  Columbia      \  Brief  Description  oi  ;  the  B   C   E    R    1  ompany. 

I  lee    News,  vol    32,  no.  14,  July  15,  1923,  pp.  59-63,  10  figs.     Details  of  Lako 
Bunt*  ".  and    Jordan    liner   hydro-electric   plants  operated   by 

British  Columbia  1  lee   Ry,  Co. 

Calotornm       rhe  Don  Pedro  B  .  \\    Geigei      Power 

riant  Ens  ,  v,,l   27.  d  i,  1923,  pp  1, re  of 

phi"t  in  designed  to  operate  on  hand  . 

mg  from  120  to  240  ft. 
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It  I.  PLANTS 

hi.  mi.. \      I.-,    Plant   Electrification,  B    I,    Lincoln.     Jl.,  oi   Eleo., 

ii..   2,  Jul]    15,  1923    pp    15-48,  3  fig         I  >■  it   elect!  ifii  i- 

tion,  and  advantages  of  this  type  of  load  t<  es  that  propot 

ednewoonatruetioii  will  ri'ipnri-  an  add iiiunu I  12,000,000 lev  hi   during  1923, 

IMPACT    II. -I  l\<; 

Not( -Bah   ["Bare      ["he  Notched-Bar  Tesl  (Was  haben  wir  an  der  Kerbschlag- 

probe?),  M    Mosei    Stahl  u    Eisen,  vol    13,  no   29,  Jul]   19,  1923,  pp  935-942, 
Notohed-bar  test  is  Bald  to  be  b  working  test      Working  constants  oi 
unit  ..i  volume;  speed  ol  impact  and  working  Bpeed;  shortened  testing  method; 
influence  ol  different  beat  treatments  on  working  constants  and  working 
relations  to  tensile  test. 

INDUSTRIAL  M  \\  U3EMENT 

Cost  Control.     The  Province  of  the  Controller,  John  B.  Guerns. 

and  Administration,  vol  6,  no.  2,  Aug.  1923,  pp.  197-200.  Specific  functions, 
duties,   and   relations 

Execi  nvss,  Selection  of.  How  Shall  We  Select  Our  Executives?  E,  ll  Fish 
Management  and  Administration,  vol  6,no  2.  Aug  1923, pp  183  184.  Present 
method  of  Belecting  managers;  sources  from  which  to  recruit  executives;  criteria 
for  executive  mate)  is  I 

.Mumi.nwi  i.  s\i.  Repairs.  The  Planning,  Scheduling,  and  Dispatching  of  Mainte- 
nanee  and  Repairs.  Paul  M  Atkins.  Indus  Management  (N  "i  i,  vol  66,  no 
2,  Aug.  1923,  pp.  78-83,  4  figs.  How  to  avoid  loss  in  maintenance  and  repair 
work. 

Mi SASi  SEUENTOF.  The  Measurement  of  Management,  Frederick  J.  Sehlink.  Mana- 
gement and  Administration,  vol.  (i,  no.  2,  Aug.  1923,  pp.  173-178,  1  fig.  Concrete 
possibilities  from  engineer's  viewpoint. 

Planning.      A  Production  Plant    That  Prepares  Ahead  for  Emergencies,  M.  Chapman. 
iy,  vol.  31,  no.  1,  July  1923,  pp.  27-29,  1  fig.  Regulating  rushes  and  slumps 
in  factory  often  overlooked;  best  practice  is  to  plan  for  and  meet  emergencies 
systematically. 

Practical  Methods  for  Planning  Work,  William  B.  Ferguson.  Manage- 
ment and  Administration,  vol.  6,  no.  2,  Aug.  1923,  pp.  185-190,  10  figs.  Repair- 
ing locomotives  and  freight  ears  in  quantities. 

Profitable.  Working  Methods  for  Profitable  Management,  C.  E.  Knoeppel. 
Management  Eng.,  vol.  4,  nos.  1,  2,  3,  4,  5  and  6,  Jan.  .Feb.,  Alar.,  Apr.,  May 
and  June  1923,  pp.  9-14,  93-100,  157-164,  245-250,  321-328  and  409-416,  14 
figs.  Jan.:  General  policies.  Feb.:  Organizing  executives.  Mar. :  Co-ordinat- 
ing sales,  purchasing  and  manufacturing.  Apr.:  Costing  the  product.  May: 
Controlling  production.  June:  Sumplifying  conditions  and  operations.  Con- 
cluded in  Management  and  Administration,  vol.  0,  nos.  1  and  2,  July  and  Aug. 
1923,  pp.  59-66  and  213-218,  3  figs.  July:  Rewarding  workers.  Aug.:  Ad- 
ministering business. 

Railway  Shops.  Shop  Management  Problems  Are  Discussed.  Ry.  Mech.  Engr., 
vol.  97,  no.  7,  July  1923,  pp.  490-494.  Review  of  papers  by  H.  T.  Bentley,  D. 
J.  Mullen,  and  T.  W.  Demarest,  before  Am.  Ry.  Assn.,  dealing  with  men  and 
management,  handling  materials,  materials  and  manufacturing,  depreciation 
cost  accounting,  wages  and  working  conditions,  constructive  analysis  of  shop 
operation,  establishing  a  production  unit,  importance  of  human  factor,  super- 
vision, stabilizing  employment,  etc. 

Routing.  A  Complete  Plan  for  Simplifying  Routing  of  Material  in  Process,  C.  B. 
Tyson.  Factory,  vol.  31,  no.  2,  Aug.  1923,  pp.  180-182,  222,  224,  226.  228,  230, 
232,  234,  236,  and  238,  3  figs.  Describes  inter-department  shipping  manifest  plan 
which,  it  is  claimed,  saved  large  losses  of  parts  and  brought  about  better  material 
control,  improved  scheduling,  and  greatly  increased  production  in  shipbuilding 
plant,  where  it  was  employed. 

INDUSTRIAL  TRUCKS 

Lift  Type.  Each  Handling  Is  a  Non-Productive  Expense,  Matthew  W.  Potts. 
Indus.  Management  I  N.  Y.),  vol.  66,  no.  2,  Aug.  1923,  pp.  69-75,  11  figs.  Use 
of  platforms  and  skids  for  various  typos  of  lift  trucks. 

INSULATING  MATERIALS,  ELECTRIC 

Properties,  Measurement  of.  Methods  of  Measurement  of  Properties  of  Electrical 
Insulating  Materials,  J.  H.  Dellinger  and  J.  L.  Preston.  Sci.  Papers  of  Bur. 
of  Standards,  No.  471,  May  2,  1923,  pp.  39-72,  29  figs,  partly  on  supp.  plates. 
Description  of  the  various  methods.  Phase  difference  and  dielectric  constant; 
voltage  effects  at  radio  frequencies;  electrical  resistivities;  mechanical  proper- 
ties; thermal  expansivity;  effects  of  chemicals. 

INSULATORS,  ELECTRIC 

High-Tension.  New  Type  of  Insulator  for  High-Tension  Lines  (N'uovo  tipo  isolatore 
per  linee  ad  alta  tension,  i,  Luigi  Berotto.     Elettrotecnica,  vol.  10,  no.  15,  May 

25,  1923,  pp.  333-334,  1  figs.  Conditions  to  lie  fulfilled  h\  high-tension  insula- 
tors desciii,.  It  Ii  P.  i  Itirgeon,  Ousaugey,  Perotto)  type  insulator  for  120,000 
to  220,000  volt  lines. 

INTERNAL-COMBUSTION  ENGINES 

Ignition  Troubles.  Ignition  Troubles  in  Explosion  Engines  (Zimdungsstorungen 
an  Verpuff ungsmotoren) ,  II.  Mertz.  Motorwagen,  vol.  26,  no.  16,  June  10, 
1923,  pp.  250-256,  15  figs.      Suggestion-  lor  locating  and  remedying  troubles. 

Vibrations,  Vibrations  ol  Stationai  Engines,  Particularly  Internal-Combustion 
Engines  (Stdrende  Fcrnwirkungen  von  ortfesten  Kraftmaschincn.  insbesondere 
nnungsmaschincn),  .1  Geiger  Zeit  des  Vereines  deutscher  Ingenieure, 
vol.  67,  no  30,  July  28,  1923,  pp.  736-739,  5  figs.  Discusses  disagreeable  effects 
due  i  i  fcial  f  hou  '  ihocks  to  nervou  tystem,  etc.;  investigation  and  measu- 
res for  prevention  of  disagre  ibl<    ribration  ;  remedies  ixisting  installations. 

See  also  A  net;  Oil  engitu 

IRON 

Sepabatii  ickel  and  Coppei   prom       ASimpli    Ri I  and  i  Ii  ono 

of  Separating  \  .. r  from  Iron,  J     G    B    WaghandG    M    Broug- 

ball  em   and  Mel  i   B,  i.ug.  1923,  pp.  198-200.     Di 

of  ni<  th. id  woi  ked  out  n bich  has  been    I  typical 

nickel  ores  from  Sudbury  Distrii  11 

cipitated  irm,  easy  to  filter  and  we 

[RRIl  ;  \Th  IN 

[rrig  if  ion,  I     \    Mi  I  Hi  Han      ftei  lamaf  ion  Rec  ,  vol    1 1,  no. 
8,  June  1!  Use  ol  pumping  in  ireas  too  h  igh 

canal  system;  centrifugal  pn  Idireof  pumj 


LABOR 

i.  ii.. i  i .-      v.    J,      i  j  Hour    of  Labor,  Monthly  Labor  Re*  .  vol   17.  no. 

July   1923,  pn    92-111,      Report  of   American  Iron  and  Steel  L-'       COfnn 

<H.-et  ,,f  vhour  law  in  kraiee;  w  ages  and  hours  of  labor  in  si*-<i- 
u  Japan,  1920  and  1921;  wages  and  hours  in  New  Zealand,  1909 

to  1922. 

LATH  I. s 

a  l)i.si..\      Pr.-scnt  Da;,  British  Laf  r!  Bentley     Am    Macb-, 

vol.  59,  no.  7,  Aug    16,  1923,  pp   245-246      '  *u  -•  for  embodying  new  feat 

three  typ<     ol  I I  tool    ii    usi  .  improvements  in  tailstock;  provisions  for  feed 

changes  and  revt  i 

LIGHTING 

Iniiusthim..      Industrial    Lighting    and    the    Prevention    of    Accidents,    Leor.    ' 
RovalSoc.  Arts  -Jl.,yoL  71,  no.  3687,  July  20,  1923,  pp  613-624  and 

624-627.      Their  relation;  inadequate  lighting   ai   B   caUSI    ol    industrial   fatigue; 

relation  between  lighting  and  output;  home  office  recommendation!  on  factory 
lighting;  instruments    for  measuring  illumination;  daylight  illumination;  idea 
lirements  and  practical  solutions. 

LIME 

Kilns.     Lime-Kiln   Thermal  Efficiency,   Victor  3    Azbe      Bock  Prodi. 

no.  16,  Aug.  11,  1923,  pp.  35-38,  B  figs.     Right  method  for  getl  .  -non 

efficiencj  ;  how  to  find  percentage  of  escaping  carbon  dioxide;  necessity  'or 
analyzing  apparatus;  determining  important  heat  losses;  harm  done  by  inleak- 
agc  of  excess  air;  other  losses  encountered.  Paper  read  at  Nat.  Lime  Assn. 
convention. 

LO<  OMOTIVES 

Boosters.  Tender  Booster  Increases  Tonnage  31  Per  Cent.  Ry,  Meeh.  Engr, 
vol.  97,  no.  7,  July  1923,  pp.  409-412,  8  figs.  Bee  abo  Ry.  and  Locomotive 
Eng.,  vol.  36,  no.  7.  July  l!i2:s.  pp.  205-211,  10  figs.  Details  of  demonstration 
by  Delaware  &  Hudson  of  hauling  capacity  of  Consolidation  locomotive  equipp- 
ed with  this  device;  design  and  construction  of  M    A:  L.  type  B  booster 

The  First  Locomotive  "Booster"  in  England.  Ry.  Gas.,  vol.  39.  no.  4. 
July  27,  1923,  pp.  116  and  122,  6  figs,  partly  on  pp.  117-lPt.  Details  of  Don- 
casterbuilt  "Atlantic"  type  locomotive  No.  1419  which  has  recently  left  shops 
and  is  now  running  in  regular  service  hauling  heavy  express  trains  and  booster 
with  which  it  is  equipped. 

Efficiency.     Increasing    Efficiency    of    Modern    Locomotives.     By.    Mech.    Engr., 
vol.  97,  no.  7,  July  1923,  pp.  523-525,  1  fig.     Abstract  of  paper  by  Baltasar 
Martinez  read  before  Am.   Ry.  Assn.     on  Draft    Regulator  and   Low   D. - 
Superheater,  describing  a  new  device  that  is  being  applied  to  Mexican  locomo- 
tives, and  discussion   which    follow. 

Mileage,  Increasing  of.  Increasing  the  Average  Mileage  of  Locomotives, 
D.  F.  Giles.  Ry.  Mech.  Engr..  vol.  97.  no.  7,  July  1923.  pp  513-518,  Review  of 
paper  before  Am.  Ry.  Assn.,  dealing  with  pooling  and  distribution  of  power, 
daily  situation  and  report  showing  time  in  enginehouse,  notification  of  dis- 
patchers when  engines  will  be  ready,  tresponaibility  for  utilization  of  power, 
prompt  handling  at  enginehouses  and  terminals,  accounting  for  mdeage,  heavy 
grades  on  New  Mexico  division,  limiting  factor  in  long  runs,  varying  boiler 
waters,  etc.,  including  discussion  by  J.  N.  Nicholson  and  O.  S.  Jackson. 

Mikado.  Mikado  Type  Locomotives  for  the  D  ix-  I.  R.  R  Ry.  A  Locomotive  Eng., 
vol.  36,  no.  8,  Aug.  1923,  p.  247,  1  fig.  With  aid  of  booster,  tractive  force  is 
increased  to  70.000  lb. 

Mountain  Type.  Modern  Passenger  Locomotive  Weighs  577,000  lbs..  C.  E.  Brooks. 
Can.  Machy..  vol.  30,  no.  3,  July  19,  1923,  pp.  18-19,  1  fig.  Details  of  mountain- 
type  locomotives  being  built  at  Kingston,  Ont ,  for  Can.  Nat.  Rys.,  known  as 
U-l-2  class;  many  improvements  in  design;  safety  features  preclude  possibility 
of  boiler  explosion. 

Saturated-Steam-Operated.  0-12-0  Type  Locomotives  for  Bulgarian  State  Rvs., 
Desider  Ledacs  Kiss.  Ry.  Rev.,  vol.  73,  no.  4.  July  2s,  1923,  pp.  126-127,  2  figs. 
Describes  freight  locomotive  capable  of  hauling  a  336-ton  train  up  a  3.57  per  cent 
grade  at  11  m.p.hr.,  using  stat  united  steam  in  cross-compound  cylinders. 

Valve  Gears.  Approximate  Determination  of  Mass  Pressures  in  Locomotive  Valve 
Gears  (Angeiiahertc  Krmittluiig  von  Massendruckcn  in  Lokomotiv-Steuerung- 
sgetrieben),  Kurt  Ewald.  Der  praktische  Maschienn-Konstruktenr,  vol.  56, 
no.  17,  May  10,  1923,  8  pp.,  IS  figs.  Graphic  and  numerical  methods  of 
calculation. 

LUBRICATION 

Ring.     New  Ring  Lubrication  for  Free  Axles  of  Railway  Cars  (Die  neue  Ringsch- 
mierung  fur  Laufaonsen  von  Bahnwagen),  11.  Duffing.     Verkehrstechnik.    vol. 
40,  no.  27,  July  6,  1923,  pp.  232-233,  1  tig.     Describes  Ossag  ring  lubrication 
and  its  use  in  application  of  lubricant  known  as  Ossagol,  a  colloidal  liquid  e> 
made  from  specially  prepared  materials. 


M 


MACHINE  SHOPS 

British.  Heavy  Engineering  Shop  Practice  Machy.  Loud  A.  vol  22,  no.  566,  Aug. 
2,  1923,  pp  557-563,  II  figs.  Darnall  works  ,.f  Davy  Bros..  Sheffield,  England, 
makers  of  plant  and  equipment  used  in  production  of  steel  and  heaviest  class  of 
manufactures;  work-planning  system;  works-control  board;  standard  tool  data 
sheets;  machine  tool  equipment. 

MACHINE  TOOLS 

Developments  1923.     Principal  Developments  of  the  Present   Year.  1.    C.  Morrow. 
\m    Vlach  .  vol    59  no    3,  July  19,  1923,  pp.  s:t-i_»2.     Semi-annual  resume  of 

machines,  tools  and  a esories  described  in  shop  Equipment  News  of  journal 

during  first  six  months  of  1923.      Index  of  manufacturers. 

Standardizing  lixn  re  Track  Systems      Standardising   Parts  for  Fixture  Track 
Systems,  w    I    Sandmann.     Am    Maeh  .  vol   59,  no    I,  July  26,  1923,  pp.  127- 
130,  8  figs.     Problem    of  standardising  track  fixtures;  usefulness  m  proi 
multiple  drilling,  boring,  tapping  and  reaming;  predominating  type  of  fixture; 
methods  ,,i  md.xitig. 

MALLEABLE [RON 
in  i/i\.;   Process      Somi    Experiments  on  the  MalleablUing  of  Oast  Iron. 
Irj    l  i_id,-  Jl  .  vol.  28,  nos   361  and  362,  Jub    19  and  26,  1923,  pp   59-61 
and  76-79, 2'  n  irticle  in  Stahl  u  Eisen  by  P.  Oberhoffer  and  J.  Welter 

describing  investigations  carried  out  to  determine  pari  played  by  sulphur  in 
matteablixing  process.  Results  ,.i  tests;  influeno  oi  temperature,  manganese, 
and  packing  media    behavior  ol  sulphur;  iron  and  manganese  sulphides;  balling 

Up  of  Sulphide  areas.  ,1, 
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MATERIAL  HANDLING 
Plant    Transportation  Survey.     How  to  Make  a  Plant  Transportation  Survey, 
William  Greaves.  Indus.  Management  (N.  Y.),  vol.  66,  no.  2,  Aug.  1923,  pp. 
115-120,  3  figs.    Detailed  reports  which  materially  assist  in  getting  quick  action. 

MEASURING  INSTRUMENTS 
Short-Time-Intervals  Measurement.  A  Method  for  the  Accurate  Measurement 
of  Short-Time-Intervals,  Harvev  L.  Curtis  and  Robert  C.  Duncan.  Sci. 
Papers  of  Bur.  of  Standards  (U.  S.),  No.  470.  Apr.  26,  1923,  pp.  17-38,  11  figs. 
Describes  method  whereby  time  between  two  events  which  occur  less  than 
a  second  apart  can  be  determined  with  a  high  degree  of  accuracy;  complete 
discussion  of  necessary  conditions  for  best  results,  sources  of  error  inherent  in 
method,  and  accuracy  which  may  be  expected. 

METALS 

Calorizing.  Calorizing  and  Oil  Refining,  E.  M.  Long.  Oil  Trade  .11.,  vol.  14,  no.  8, 
Aug.  1923,  pp.  54,  56,  58,  60,  62,  64,  66  and  68,  14  figs.  What  calorizing  is  and 
claims  made  for  it;  selection  of  metal  to  use  for  oil-refining  apparatus  that  is 
subjected  to  heat;  heat  action  of  calorizing,  oxidation,  comparative  coke  deposit 
in  pressure-still  tubes,  carburization,  etc. 

Colouring.     The  Colouring  of  Metals,  Alex.  E.  Tucker.     Chem.  &  Industry  (Soc. 
Chem.  Industry— Jl.),  vol.  42,  no.  28,  July  13,  1923,  pp.  299T-302T.     Describes 
process  invented  by  T.  Rondelli  and  Q.  Sestini  for  colouring  iron  and  copper  work, 
in  which  no  reagents  containing  metallic  salts  are  employed. 

Elastic  Limit.  Some  Thoughts  on  Elastic  Limit,  T.  Baker.  Birmingham  Met, 
Soc. — Jl.  vol.  8,  no.  1,  1923,  pp.  1-11  and  (discussion)  11-15.  Definitions  of 
"elastic  limit"  and  "limit  of  proportionality;"  emphasizes  effect  of  internal 
strain  on  form  of  load-strain  diagram;  results  of  experiments. 

Hardness,  Temperature  Effect.  The  Hardness  of  Metals  as  Affected  by  Tempe- 
rature, Kiyosi  ltd.  Tohoku  Imperial  Univ. — Science  Reports,  vol.  12,  no.  2, 
Apr.  1923,  pp.  137-148,  6  figs,  partly  on  supp.  plates.  Details  of  Brinell 
hardness  tests  made  on  about  20  metals  at  different  temperatures  lying  between 
— 50  deg.  to  +150  deg.  cent.,  and  results  obtained.  75th  report  of  Research 
Inst,  for  Iron,  Steel  and  Other  Metals. 

Hardness  Tester.  New  and  Simple  Tester  for  Metals.  Automotive  Mfr.,  vol.  65, 
no.  3,  June  1923,  pp.  7-9,  2  tigs  English  device  having  advantages  of  simplicity, 
portability,  accuracy  and  quick  action,  used  to  test  hardness  of  substances 
ranging  from  lead  to  sapphire,  especially  applicable  to  hardened  steels. 

METALS 

Stress,  Effect  on.  A  Physico-Chemieal  Interpretation  of  the  Effects  of  Stress  upon 
Metals,  C.  W.  Yearsley.  Birmingham  Met.  Soc. — Jl.,  vol.  8,  no.  4,  1923,  pp. 
129-143,  1  fig.  Relation  between  structure  and  strength:  phenomena  connect- 
ed with  permanent  deformation;  different  causes  of  fracture;  etc. 

Testino.  Some  Observations  on  the  Physical  Testing  of  Metals,  J.  E.  Malum. 
Birmingham  Met.  Soc— Jl.,  vol.  8,  no.  5,  1923,  pp.  163-182,  9  figs.  Observation 
on  tensile,  hardness  (ball,  cone  and  scleroseope)  Erichsen,  and  machinability 
tests,  especially  as  applied  to  examination  of  non-ferrous  metals. 

The  Physical  Properties  and  Testing  of  Thin  Metal  Strip.  H.  W.  Browns- 
don.  British  Non-Ferrous  Metals  Research  Assn. — Bui.,  no.  9,  July  1923,  pp. 
4-12,  5  figs.  Details  of  method  of  conducting  the  various  tests  for  determining 
physical  properties  of  thin  metal  strip. 

X-Ray  Investigation.  Etontgenographic  Investigations  of  Worked  Metals  (Ront- 
genographische  Untersuchungen  an  berbeiteten  Metallen),  M.  Polany  i,  and 
K.  Weissenbcrg.  Zeit.  fur  technische  Physik,  vol.  4,  no.  5,  1923,  pp.  199-208, 
15  figs.  Investigation  of  crystal  structure  in  metals  to  determine  relative 
orientation  of  crystallites  in  relation  to  specific  external  parameter  of  aggregate. 

MINE-RESCUE  APPARATUS 

Standards.  Mine  Rescue  Standards — -A  Tentative  Study.  U.  S  Bur.  Mines,  Techni- 
cal Paper  334,  1923,  43  pp.  Prepared  by  a  committee  appointed  at  Int.  Mine 
Rescue  Standardization  conference,  Sept.  1921.  Subcommittee  reports  on 
rescue  apparatus  requirements  and  tests  for  permissibility,  physiological 
effects  in  use  of  mine-rescue  apparatus  and  methods  fur  detecting  dangerous 
gases,  use  of  mine-rescue  apparatus  in  coal  mines  and  regulations  for  use  of 
mine-rescue  apparatus  in   metal   mines. 

Types.  Two  New  Forms  of  Rescue  Apparatus.  Colliery  Guardian,  vol.  126,  no 
3266,  Aug.  3.  1923,  pp.  271-272,  6  figs.  Describes  French  design  known  as 
Fenzy  apparatus,  and  Audos  regenerative  rescue  apparatus  of  German  design. 

MINES 
Appraisal.     Graphic  Appraisal  of  Mining  Property,  Alexander  B    Morris.  Eng.  and 
Min.  Jl,,  Press,  vol.  116,  no.  6,  Aug.  II,  1923,  pp.  211-212,  I  tig.     Simple  way 
to  determine  present  worth  with  minimum  of  computation. 

MEASUREMENTS 
Length,    Standardization    of.     Standar* I i/ing    Length    Measures,    W.    C     Way. 
Can.  Engr.,  vol.    15.  no    7.   Aug     It,    1923,  pp.   233-235.  3  figs.      International 
standard  units;  standards  used  in  Canada;  apparatus  for  standardizing  precise 
and  ordinary  surveying  tapes. 

MOLDING  METHODS 

Sand-Throwing  Method.  The  Sand-Throwing  Method  of  Moulding  Daniel  Sharpe. 
Foundry  Trade  .11.,  vol.  28,  no.  362,  July  26,  1923,  pp.  69-72,  9  figs  Early 
attempts;  underlying  principles;  working  details;  transport  considerations; 
jobbing  work. 

MOLYBDEN1  M 

Ilsem annite  DEPOSITS,  1    mi       Ilseuiannite  at  ( )ura       1    tali,   Prank   L    lies         I 

Geol,  Survey,  Hnl.  750  \ .  '  ontributions  to  I  conomic  Geology,  1923,  Pari  I .  ■ 
June  28,  1923,  16  pp.,  3  figs,  partlj  on  mpp  plates  Location  and  '""logic 
conditions;  discover]   "i  del  ictei  ol  rocks;  molybdenum  minerals  in 

sandstone  ourci  ol  molybdenum;  known  occurrences  ol  ilsemannite  The 
name  ilsemannite  was  proposed  bj  Han  Hoferin  1871  in  honor  of  J.  C  llsemann 
who  published  re  till    of  a  study  of  molybdenite  in  i  787 

Mold;    B 

Design  ahdMai  1  Better  Braki     md  Universal  Join!      I     It 

Atchley.  Automotive  Indu  trii  .  ■  ol  19,  no  6,  Aug  9, 1923,  p  281  Vuthor, 
who  iggest      oanges  in  design  needed  to  □ 

vehicles  entirely  suitable  for 

Design  and  Maintenance   ol   Bus    ,G    J    Shavi       Powei   Wagon,  vol    31, 

no.  221,  July    1923,   Dp    83    III 

of  efficienl  d<    i| 

w  Lai     \i.  Govern  Motor  Bus  Desii 

Alfred  F    Masurj       Automotive  Ind"  ad  i.  J"lj    19   I  id 

26,  1923,  pp   112  116  and  163-165. 3 
general  nat  lire  of  i  ha    i      Lzi  and 
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Steam.  Q.  E.  D.  Steam  Motor  Bus  Uses  Winslow  Boiler.  Automotive  Industries, 
vol.  49,  no.  3,  July  19,  1923,  p.  121.  2  figs.  Data  on  new  product  developed  by 
Steam  Bus  Syndicate  of  Chicago,  having  2-cylinder  compound  engine;  burner 
automatically  controlled;  air  delivered  by  motor-driven  blower;  rapid  accelera- 
tion and  low  fuel  cost  per  mile  claimed. 

Types.  Green  Develops  Type  Z  Bus.  Motor  Transport  (N.  Y.),  vol.  29,  no.  1,  Aug. 
1,  1923,  pp.  8-9.  Description  of  new  bus  of  Yellow  Coach  Mfg.  Co.;  four-wheel 
brakes;  high-speed  engine;  positively  rigid  frame;  unusual  spring  suspension; 
special  steering;   polished  radiator. 

MOTOR  TRUCKS 
Rear  Axles.  Rear  Axles  for  Trucks,  E.  Favary,  Soc.  Automotive  Engrs. — Jl.,  vol. 
13,  no.  2,  Aug.  1923,  pp.  151-166,  34  figs.  Five  types  of  final  drive  now  in  use 
on  motor  vehicles  are  stated  to  be  (1)  ehain-and-sprocket,  (2)  befel-gear,  (3) 
worm-gear,  (4)  double-reduction  and  (5)  internal-gear;  advantages  of  each 
type  as  emphasized  by  its  maker  are  presented  and  commented  upon,  and  same 
procedure  is  followed  with  reference  to  their  disadvantages:  bearing  loads  and 
shaft  stresses  of  typical  semi-floating  and  full  floating  axles  are  calculated; 
various  types  of  rear  axle. 


N 


NICKEL  STEEL 

Low-Nickel.  The  Construction  and  Properties  of  Low  Nickel  Steels,  J.  Neill 
Greenwood.  Birmingham  Met.  Soc. — Jl.,  vol.  8,  no.  7,  1923,  pp.  269-292  and 
(discussion)  293-297,  21  figs.  Summarizes  work  done  in  recent  years  on  nickel- 
carbon-iron  alloys,  and  applies  it  to  heat  treatemnt  of  commercial  nickel  steels. 

Properties.  Invar  and  Related  Nickel  Steels.  U.  S.  Bur.  of  Standards-^Circular, 
no.  58,  June  22,  1923,  93  pp.,  48  figs.  Compilation  of  data  obtained  during 
last  30  years  by  various  investigators  on  different  properties  of  nickel  steels, 
with  particular  attention  to  invar,  and  reference  to  elinvar;  results  of  investiga- 
tions are  presented  in  diagrammatic  and  tabular  form.     Bibliography. 

NON-FERROUS  METALS 
Testing.  Laboratory  Control  of  the  Manufacture  of  Water  Works  Plumbing  and 
Gas  Brass  Goods,  W.  Everett  Mueller.  Am.  Water  Works  Assn. — Jl.,  vol. 
10,  no.  4,  July  1923,  pp.  686-694,  5  figs.  Deals  with  non-ferrous  products; 
notes  on  experimental  and  control  work  done  in  laboratory  of  H.  Mueller  Mfg. 
Co.,  of  Decatur,  111.,  principally  metal  testing. 


o 


OIL     ENGINES 

Airless  Fuel  Injection.  High-Pressure  Oil  Engine  with  Airless  Fuel  Injection  (Hoch 
druckolmotor  mit  Einspritzung  des  Brennstoffes  ohne  Druckluft),  K.  J.  E. 
Hesselman.  Zeit.  des  Vereines  deutscher  Ingenieure  vol.  67,  no.  27,  July  7,  1923^ 
pp.  658-662,  16  figs.  Notes  on  fuel  pump  and  fuel  valve;  actual  process  of 
spraying. 

OIL    FUEL 

Burners.  The  "Rotamisor"  Liquid  Fuel  Burner,  Petroleum  Times,  vol.  10  no 
236,  July  14,  1923,  pp.  57-58,  1  tig.  Placed  on  market  by  Combustions  Ltd  , 
furnace  designers  and  heat  specialists. 

Fuel  Heaters.  The  Efficient  Heating  of  Oil  Fuel,  Allen  F.  Brewer.  Indus  Manage- 
ment (N.  Y.),  vol.  66,  no.  1,  July  1923,  pp.  35-43,  16  figs.  Advantages  of 
efficiency  and  economy;  factors  to  be  considered  in  adopting  method;  pre- 
valent types  of  oil-fuel  heaters. 

OIL   TANKS 
Concrete.     Construction  of  Concrete  Fuel  Oil  Tanks.     Can.  Engr.,  vol.  45,  no.  2, 
July  10,  1923,  pp.  131-133.     Recommendations  contained  m  report  presented  at 
annual  meeting  of   Am.   Concrete    Inst.      Points  to  be  considered  in  design  of 
tanks.      Proposed  specification  for  mixing  and  depositing  concrete. 

OIL  WELTS 
Production  Decline  Curves  Determination  of.  Mathematical  Determination 
ol  Production  Decline  Curves,  Charles  S.  Larkey.  Min.  and  Met.,  vol  I  no 
199,  July  1923.  pp,  341-344,  5  figs.  Method  of  working  out  mathematically 
curves  used  in  estimating  decline  of  oil  wells,  which  will  conform  most  closely 
to  production  data  under  consideration  in  any  given  m, tain,  ,  examples  of 
how  application  can  be  made. 

OPEN-HEARTH    FURNACES 
Gun.'Stbbl  in  Basic     Gun  Steel  in  Basic  Open  Hearth  Furnaces.     Engineering  vol 
116,  no.  3004,  July  27,  1923,  pp    119-IJi      Review  of  lecture  bj   I'    \    Pickett' 

giving  account  of  work  done  by  Ins  firm  in  disposing  of  vast  quantities  of  Vilied 
and  German  ammunition  left  on  dumps  in  Northern  Prance  and  Belgium 
after  termination  ol   war;  some  350,000  tons  ,,i   material,  consisting  mainly 

of  steel  and  other  metals,  has  i n  rendered  available  for  industrial  pun 

metho  is  employed. 

ORE    DRESSING 
Steel  Hvi.i-    Weight  op.     Weight  ol  Steel  Balls,  Donald  II.  Fairchild      Eng   and 
Mm     II       Press,  i  ol     I  16,  no    ",,    \ug     I.    1923,  P    197,    I   fij  tni 

as  256  lb.  tier  0U,  ft.  in  published  data.  Bhould  I" 

OSCILLOSCOPES 
Elvbbson      Studying  Mechanisms  in  Motion,  Petei   Daverj       Machj      \    'i 

no    12,    Vug    192  ;    pp    9  17  932,  6  figs       Vppli,  „,„..,| 

apparatus,  know  a  as  osciUoscopi    Eoi    tudyin 

i  I2C5    M  r  n  i  i  \i     CUTTING 
i  Piling  Below  n  itbb,     Cutting  Steel  Piling  Below   Low  W 
Mitchell    I  ngim  i  ring,  vol    116.  no     1004,  Ji 

Oescri  ,,,',,, |  frol'n 

,nl "  «  hid,  oonsti  action 

OX'S    LYCETLENE  WELDING 

i  i\k-      Proposed    Method   foi    0  |  ,,,. 
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tin,,  5fJ        , 
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I'M 
I 
and  H.  C.  Parka      Paint  Mfrs'    Assn   »i  i     3.,  <  ircular  No    186,  Julj   1923.19 
pp.     Doeoriptioni 

uaed  driers  (lead,  i  anplii  a 

wild  the  various  oi  i  mining 

i.il  .hi,  t  i'.  add   I 
requisite  percentage  of  metal  baaed  on  ml  cont 

PAPEP, 
Dbtini  Cost  o     Paper  Drying,  John   I       U      inder.     Paper  Trade 

Jl.,  vol.  77.  no    I,  Jul}  26,  1923   pp    <■  ires  showing  coat 

of  drying  one  pound  oi  papi  i  »"li  el  ftricitj  by  Bteam  generated  from  electric 
boiler  as  compared  to  drying  bj  direct  radiati 

PAPEB  M  Wi  FACTURE 

liiAu-Ciiiii.nM:,    Blbachini  Bleaching    of    I.igno-Cellulose,    Carl   G. 

Schwalbe  and  Herman  Wensyl.  Paper,  vol  32,  no.  10,  June  27,  1923,  pp.  9-10 
and  Jl.  Acid  and  alkaline  bleaching;  theory  oi  bli  aching  action  in  it*  relation 
to  artificial  increase  of  acidity  of  bleaching  bath;  treatment  with  carbonic 
acid.     Translated  from  Papierfabrikant,  1923,  pp.  272-279. 

Pi  i.p  M.iMi.irn  in  Alkalmc  Wood  Pulp  Process,  8.  D.  Wells,  1!  Jl.  Crabow,  J. 
\.  Btaidl  and  M.  W  Bray.  Pap  r,  vol.  :<2,  no.  9,  July  20,  1923,  pp.  5-14,  7  figs. 
Chemistry  <>f  making  of  pulp  by  soda  process  from  aspen,  loblolly  pine  and 
jack  pine  as  Bhown  by  intensive  studies  in  forest  products  laboratory  at  .Madison, 
Wis.     Paper  read  before  Techincal  Vssn  Pulp  and  Paper  Industry 

Pulp  Manui  uti  hi:.  Sulphur  in  the  Sulphate  Process,  Sidney  D.  Wells.  Paper, 
vol.  32,  no  10,  June  -.'7,  1923.  pp.  5-8,  4  figs.  Influence  of  sulphur  in  cooking 
of  jack  pine  by  sulphate  process  as  analyzed  by  Forest  Products  laboratory; 
cooking  time  shortened;  marked  increase  in  bursting  strength  and  tensile 
strength. 

PAPER     MILLS 

Electric  Drive.  Electric  Drive  for  Selectional  Paper  Machines,  O.  C.  Cordes. 
Elec.  Jl..  vol.  20,  no.  7,  July  1923,  pp.  230-241,  9  figs.  Requirements  for  control 
of  motors;  types  of  driving  motors;  speed-control  system;  rotary  contractors 

PATTERNMAKING 
Twisted  Pipe.     Layout  of  a  Twisted  Pipe,  George  A.  Jones.    Boiler  Maker,  vol.  23, 
no.  7,  July  1923,  pp.  196-198,  5  figs.     Method  of  obtaining  true  lengths,  correct 
angle  and  miter  of  line  elbow. 

PAVEMENTS,    CONCRETE 
Thickened-Edges.     Pavements  with  Thickened  Edges.     Cement  and  Eng.  News, 
vol.  35,  no.  7,  July  1923,  pp.  27-28,  7  figs.     Details  of  design  and  data  on  roads 
of  this  type  that  have  been  built.     From  Concrete  Highway  Mag. 

PIGMENTS 
White-Paint.     A   Relation   Between   the   Brightness   and   Hiding-Power   of  White 
Paint-Pigments,  A.  H.  Pfund.     Franklin  Inst. — Jl.,  vol.  196,  no.  1,  July  1923, 
pp.  69-78,  6  figs.     Measurement  of  hiding  power  and  brightness  of  given  paints; 
describes  a  modified  cryptometer,  results  of  experiments. 

PILES 

Driving.  Hammer  Rigged  to  Follow  Pile  Down  Under  Water.  Eng.  News-Rec, 
vol.  91,  no.  6,  Aug.  9,  1923,  pp.  225-226,  2  figs.  Lumber  saved  and  submarine 
sawing  minimized  on  foundations  for  Brooklyn  Edison  power-plant  construction. 

Reinforced-Concrete  Sheet.  The  Ravier  System  of  Sheet  Piling.  Engineer,  vol. 
136,  no.  3527,  Aug.  3,  1923,  pp.  132-133,  9  figs.  Main  difference  between  Ravier 
wing  piles  and  other  types  of  reinforced-concrete  sheet  piles  is  that  pile,  instead 
of  being  of  uniform  section  throughout  is,  for  major  portion  of  its  length,  given, 
form  of  a  T. 

PIPE,  CONCRETE 

Water-Supply.  Reinforced  Concrete  Pipes  for  Water  Supply,  W.  G.  Chance.  West. 
Soc.  Engrs  — Jl.,  vol.  28,  no.  8,  Aug.  1923,  pp.  345-354  and  (discussion)  354-366, 
8  figs.  Characteristics  of  reinforced-concrete  pipe  for  water  under  pressure; 
process  of  manufacture. 

PIPES 

Stresses  in.  The  Stresses  in  Walls  of  Straight  and  Curved  Pipes  with  Circular 
Cross  Section  and  with  Constant  Bearing  at  Botton  of  Pipe  (Rohrwandbeans- 
spruchung  gerader  und  gekrummter  Flussigkeitsleitungen  mit  kreisfbrmigem 
Querschnitt  und  stetiger  Aullagerung  auf  der  Rohrsohlc),  Wihelm  A.  Stark. 
Bauingenieur,  vol.  4,  no.  13,  July  15,  L923,  pp.  398-401,  1  fig.  Lateral  strength 
in  pipe  bends;  method  of  static  investigation  employed. 

PLATES 

Elliptical  Deflection  of.  Calculation  of  the  Bending  of  Freely  Supported  Ellip- 
ii  I  Plates  (Berechnung.  der  frei  gelagerten  elliptischen  Platte  auf  Biegung), 
B.  G.  GalerMn.  Zeit.  fur  Mathematik  u.  Mechanik,  vol.  2,  no.  2,  Apr  1923, 
pp.  113-117.  Equation  for  bending  in  elliptical  co-ordinates;  equation  of  centre 
surface;  deflection  in  centre;  shearing  force  in  crown. 

Rectangular,  Stress n».  The  Stress  on  Rectangular  Plates,  K.  Sezawa.  Engineer- 
ing, vol.  116,  no.  3006,  Aug.  10,  1923,  pp.  188-191,  10  figs.  Calculation  of 
distribution  of  stress  worked  out  from  author's  own  formula;  results  of  experi- 
ments.    Paper  read  before  Japanese  Soc.  Naval  Architects. 

PORTS 
London.     Port  of  London  Improvements.     Engineer,  vol.  136,  no.  3527,  Aug.  3,  1923, 
pp.   130-131,  .'i  tigs.     Describes  dock-improvement  schemes  at  Tilbury  and 
elsewhere  at  cost  of  $5,000,000;  details  of  new  dock  at  Tilbury;  passenger  landing 
stage;  Surrey  dock  extension;  new  frozen-meat  discharging  arrangements. 

POWER  FACTOR 
Correction.     Power  Factor  Correction   by  the   Use  of  Synchronous  Condensers, 
Clifford  V,     Hales       Elec.  World,  vol.  82,  no.  3,  July  21 .  1923.  pp.  117-119.  s,  tig,. 
-is  of  operation  of  unloaded  synchronous  motors  for  correction  of  power 
factor  considering  both  constant-load  conditions   and   constant-current  condi- 
tions. 

POWER  GENERATION 
Economic.     Economic  Generation  of  Power,  L.  L    Bowen,     Power  riant  Eng.,  vol 
27,  no.  15,  Aug.  1,   1923,  pp.  767-769,  1  fig.     Modern  methods  of  obtaining 
greatest  thermal  efficiency  in  operation  of  power  plants. 


PRO!  11  HI  IRING 

New  Prol  I  ■■!    112,  no   S.  tag   2.  1923,  pp.  259. 

amenta  suggi 
With  Employees,  W     I.   '  hurcnill    Management  A  Adminis- 

plan. 

PROTE<   I  l\  I.' 
Steel     arts.     I'i  1  Parts  (Including  Zinc    I'latingj 

Army  Air  - 

i  for  lino  plating  and  other  approved  n 

lor  protl  I  l  ion  ol 

I'i  BLIC    l  111. I  111  - 
LoCATn  n  of  Utilities  in  1  Engrs   and 

;.  in.    12-1 1      I.o'  at  ion  ol  •-.  wers,  .- 
light,  gas,  telephone,  steam  mains;  location  of  street  railway  tracks;  side  and 
ci  i. in-  local  ion. 

I'i  l.\  BRIZED    COAL 
I  In-  Propagation  of  a  Zone  of  Combustion  in  Powdered  Coal  F.  S. 
mi, nail  and  I.    Slater       fuel  ill  Sci.  and  Pi.i  j    i.o    7.  Aug.  1923,  pp. 

211-2H),  researches  having  important  bearing  on  problem  of 

spontaneous  combustion  ol 
Furnai  i.s      A  \,u   Furnace  tor  Pulverized  Coal  (Eine  neue  Kohlenstaubfeuen 

Petri.      Arehiv  fur   W  arm,  u  irt-el.aite,   vol     1,   no    4,  Apr.    1923,  pp.    1,5-66. 
4  fit'-       Purpose  of  design  i  d  burning  of  fuel  which  is  slow  to  ignite 

or  difficult  to  burn;  part  of  fuel  is  finely  pulverized  and  burned,  where  as  an* 
part  is  brought  to  grate  without  further  preparation. 

Power  I'i. wis.  Tower  Plants.  Ashtabula  .steel  Co.  Uses  Pulverized  Fuel. 
Power  Plant  Lug  .  vol.  27,  no.  16,  Aug  15.  1923.  pp.  807-812,  11  figs.  Opera- 
ting difficulties  experienced  at  first  have  been  eliminated;  engine  and  boilers 
located  in  same  room. 

Preparation.  Preparation  and  Utilization  of  Pulveri/ed  Coal  for  Power  Stations, 
Factories,  and  Steamship  antley  Rraiid    Indus.  Australian  and 

Mm.  Standard,  vol  69,  no-  [803  and  1MI1,  June  21  and  2s.  1923.  pp.  1014-1055 
Economical  use  of  slack  coal;  burning  equipment;  capacities  of  screw  conveyors 
through  25  ft  ;  burners;  combustion  space;  cost  of  preparation;  spontaneous 
combustion;  moisture  absorption;  etc.  Abstract  of  paper  before  Instn.  of 
Engrs.,  Australia. 

Pulverizing  Apparatus.  A  Xew  Method  of  Powdered  Fuel  Firing.  Foundry  Trade 
Jl.,  vol.  27,  no.  356,  June  14,  1923.  pp.  172-173.  1  fig.  Describes  "Atritor," 
a  new  apparatus  for  producing  powdered  fuel;  combines  advantages  of  drying 
and  very  fine  pulverization. 

PUMPING   PLANTS 
Irrigation  Use,  Cost  for.     Items  in  Cost  of  Pumping  Water  for  Irrigation  Use, 
Barry  Dibble.     Eng    News-Rec.,   vol.  91,  no.  4,  July  26,   1923.  pp.   140-141. 
Vital  operating  factors  necessary  to  consider  in  deciding  on  construction  best 

adapted  for  securing  water  supply. 

PUMPS 

Fire.  Report  of  Committee  on  Fire  Pumps.  Nat.  Fire  Protection  Assn. — Proc., 
May  8-10,  1923,  pp.  136-141  and  (discussion)  141-145.  Proposed  amendments 
to  centrifugal  pump  regulations;  tentative  regulations  for  steam  turbines  driving 
centrifugal  fire  pumps. 

Selection.  Pump  Selection,  B.  R.  Vanleer.  Am.  Water  Works  Assn.,  vol.  10,  no. 
4,  July  1923,  pp.  559-570.  General  considerations  in  selection;  first  cost,  depen- 
dability, kind  of  water  in  use,  total  head,  suction,  efficiency,  flexibility,  priming 
and  starting,  capacity,  speed,  prime  movers,  etc.;  advantages  and  disadvantages 
of  various  types  of  pumps. 


R 


RADIO  COMMUNICATION 

Transmitters.  Low-power  Radio  Telephone  and  Telegraph  Transmitter,  I.  F. 
Byrnes.  Gen.  Elec.  Rev.,  vol.  26,  no.  7,  July  1923.  pp.  512-517,  12  figs.  Des- 
cribes transmitter  designed  for  service  on  yachts  or  small  vessels  where  only 
relatively  short  distance  transmission  is  required;  this  equipment  also  has  possi- 
bilities as  an  amateur  transmitter. 

RADIOTEl.EGRAPHY 
Directional,  in  Aircraft.  Directional  Wireless  Telegraphv  in  Aircraft,  C.  K. 
Chandler.  Instn.  Elec.  Engrs.— JL,  vol.  61,  no.  320.  July  1923.  pp.  803-811,  19 
figs.  Deals  with  operation  of  directional  wireless  telegraphy  in  aircraft  where 
directional  aerials  arc  installed  in  aircraft ;  methods  of  predicting  and  correcting 
errors;  gives  curves  of  variation  in  bearings  of  transmitting  stations,  ana 
possible  cause  of  these  variations. 

RADIOTEI.EPHONY 

Broadcasting  Stations.  Radio  Broadcast  Central  W.IV  and  WJZ.  New  York  Citv, 
I.  F.  Byrnes  and  H.  R.  Butler.  Gen.  Elec.  Rev.,  vol.  26.  no.  S.  Aug.  1923,  pp. 
.Ml -553,  17  figs.  Describes  broadcasting  station  at  Aeolian  Hall.  New  York 
I  iv;  one  of  chief  features  is  "two-channel"  operation  or  simultaneous  trans- 
mission of  two-  programs  on  separate  wavelengths;  details  of  equipment;  control 
and  transmitter  room;  audio  amplifier  design;  radio  circuits. 

Receivers,  Super-Heterodyne.  Notes  on  a  Super-Heterodyne  Receiver,  Charles 
R.  Leutz.  Electrician,  vol.  90,  no.  235»i.  July  13,  1923,  pp.  30-32,  4  figs. 
Failure  of  magnifying  amplifiers;  technical  details;  distortion;  details  of  equip- 
ment. 

Receivers.  The  Construction  and  Operation  of  a  Radio  Receiving  Set.  E.  R.  Dawley. 
Kansas  State  Agricultural  College.  Bull.,  no.  13.  vol.  7.  no.  3.  Mar.  1,  1923.  38 
pp.,  9  tigs  Practical  information  on  development  of  radiophone,  and  the 
cost,  construction,  installation  and  operation  of  radio  receiving  sets 

Transoceanic.     Transatlantic  Radio  Telephony.  11    D.  Arnold  and  Lloyd  1 

elned  \m.  Inst.  Elec.  Engrs.— Jl.,  vol.  42,  no.  S,  Aug.  1923,  pp.  815-836,  14 
figs.  Results  of  series  of  experiments  now  under  way;  now  method  of  trans- 
mission radiating  only  single  side  band,  and  comparison  with  ordinary  trans- 
mission method;  advantages  of  new  method. 


l;  \II.S 


Elec.   Ry.  .11., 


Joint  Tests.     Rail  Joint  Tests  on  the  Detroit  Municipal  Railway. 

vol.  02.  no.  3,  July  21.  1923.  pp.  S9-95,  56  figs  Particulars  of  extended  scries 
of  tests  conducted  by  department  of  street  railways  in  Detroit  on  seam-welded 
rail  i  lents  on  a  large  number  of  cast-welded  joints  removed  during 

track  rehabilitation. 

RAILWAY  ELECTRIFIC\T1<>\ 
Argentina.  Buenos  Avres  Western  Railway  Electrification.  Elec  Ry.  A-  Tramway 
Jl.,  vol.  18,  no  119(1,  June  22.  1933,  DP  861-269,  12  tigs  Details  of  power 
station,  boiler-house  plant,  engine-room  plant,  cables,  traction  substations  and 
their  equipment,  electric  equipment  of  track,  overhead-track  equipment,  rolling 
stock   ana   car  sheds 
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RAILWAY  MANAGEMENT 

Personnel.  A  Fundamental  Weakness  of  Railroad  Organization,  Roy  V.  Wright. 
Pacific  Ry.  Club  .11.,— Proc,  vol.  7.  no.  2,  May  1923,  pp.  5,  7,  9,  11,  13,  15,  17, 
19-20  and  (discussion)  21-27.  Discusses  personnel  questions;  educational 
clubs  and  employees'  magazines  track  workers,  shop  apprentices,  trainman, 
supervisory  forces,  selection  of  foremen,  foremen's  clubs,  personnel  departments, 
and  employee  representation. 

Physical  Statistics.  Physical  Statistics  and  Economical  Operation,  William  H. 
Williams.  Ry.  Age,  vol.  75,  no.  6,  Aug.  11,  1923,  pp.  245-247.  Difference 
between  financial  and  statistics;  suggestions  for  use  of  latter.  Address  before 
Ry.  Accounting  Officers  Assn. 

RAILWAY    MOTOR    CARS 

Gasoline.  Developments  in  the  Motor  Rail  Car  Field.  Ry.  Rev.,  vol.  73,  no.  6, 
Aug.  11,  1923,  pp.  201-204,  6  figs.  Data  on  Chicago  Great  Western  Ry.  cars 
which  compete  successfully  with  bus  competition;  Meister  car  enables  profi- 
table short-line  operation. 

Power  Plant  of  New  Rail  Car  Located  at  Rear  End.  Automotive  Indus- 
tries, vol.  49,  no.  6,  Aug.  9,  1923,  pp.  282-283,  2  figs.  Narrow-gage  design  is 
to  run  at  altitudes  varying  from  4500  to  5500  ft.;  length,  32  ft.;  width,  7ft.; 
operated  bv  one  man;  4-cvIinder  engine. 

Steam.  The  "Sentinel"  Steam  Rail  Coach.  Ry.  Gaz.,  vol.  38,  no.  25,  June  22,  1923, 
pp.  925-929,  11  figs.  New  type  of  car  recently  placed  in  service  by  Jersey  Rys. 
&  Tramways  Ltd.  Light  construction  and  durability  offer  many  possibilities 
for  developing  intermediate  traffic,  and  amplifying  ordinary  facilities  on  branch 
and  light-traffic  lines. 

RAILWAY    OPERATION 

A.  R.  E.  A.  Report.  Economics  of  Railway  Operation — Report  of  Committee  XXI. 
Am.  Ry.  Eng.  Assn.— Bui.,  vol.  24,  no.  255,  Mar.  1923,  pp.  1043-1094.  Effects 
of  speed  on  cost  of  operation,  p.  1045;  methods  of  increasing  traffic  capacity 
of  a  railway,  pp.  1046-1054,  4  figs.;  methods  of  analyzing  costs  for  solution  of 
special  problems,  pp.  1055-107(5;  feasibility  and  economy  of  through  routing 
of  solid  trains  and  its  effect  upon  capacity  of  terminals,  pp.  1077-1083;  methods 
for  determination  of  proper  allowances  for  maintenance  of  way  expenses  due  to 
increased  use  and  increased  investment,  pp.  1084-1094. 

Efficiency.  I.  C.  C.  Statistics  and  Operating  Efficiency,  J.  E.  Slater.  Ry,  Age, 
vol.  75,  no.  3,  July  21,  1923,  pp.  115-117.  Analyzes  statistical  indices  provided 
in  reports  made  by  railways  to  Interstate  Commerce  Commission,  and  points 
out  certain  fundamental  truths  which  must  be  constantly  borne  in  mind  in  use 
of  these  statistics. 

Traffic  Studies  Show  Need  of  Balanced  Budgets,  B.  H.  Mann.  Ry.  Signal 
Engr.,  vol.  10,  no.  7,  July  1923,  pp.  289-294,  3  figs.  Shows  that  operation  of 
a  freight  train  district  or  subdivision  is  a  mathematical  problem  and  no  longer 
a  matter  of  mere  energy;  train  movements  scientifically  scheduled  cut  down 
side-track  delays  and  speed  up  service;  law  of  songle-track  capacity.  Abstract 
from  paper  before  Am.  Assn.  R.  R.  Supts.  convention. 

Electrified  Railways.  A  Decade  of  the  N.  <Sr.  W.  Electrification.  Elec.  Ry.  Jl  , 
vol.  62,  no.  6,  Aug.  11.  1923.  pp.  203-208,  9  figs.  Operating  experience  of 
Norfolk  &  Western  Ry.  has  led  to  minor  changes  in  original  designs;  electrified 
mileage  has  been  doubled  since  first  project  was  completed;  describes  some  of 
the  methods  of  transportation  and  other  operating  departments. 

Heavy  Traffic.  Handling  Important  Race  Traffic  on  the  Southern  Railway 
Rv.  Gaz.,  vol.  39,  no.  5,  Aug.  3,  1923,  pp.  154-159,  5  figs.  How  South  Eastern  & 
Chatham  section  of  Southern  Railway,  bv  careful  and  preliminary  scheduling 
of  engine  and  train  movements,  etc.,  in  full  detail,  enabled  heavy  and  complex 
traffic  of  Derby  pay  to  be  operated  with  great  exactitude,  and  without  delay 
or  confusion,  while,  at  same  time,  meeting  requirements  of  ordinary  suburban 
and  main-line  traffic. 

Long  Runs.  Extending  Locomotive  Runs  on  the  Santa  Fe,  J.  N.  Nicholson  Ry 
Rev.,  vol.  73,  no  3.  July  21.  1923,  pp.  83-88,  4  figs.  Pooled  power  plus  long 
runs  result  in  doubling  monthly  mileage  of  coal-and  oil-burning  motive  power. 

Train  Control.  Rig  Four  Tests  I.  E,  C.  Train  Control  Device.  Ry.  Age,  vol.  75, 
no.  3,  July  21,  1923.  pp.  103-106,  7  ties.  Description  of  device  developed  by 
Indiana  Equipment  Corp..  Indianapolis,  Ind  ,  and  its  operation,  and  tests  made 
on  St.  Louis  division  of  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  at  Avon, 
Ind. 

Frisco  Train  Control  Tests,  Ry.  Signal  Engr.,  vol.    16,  no.   7,  July    1923, 

pp.    284-286,    7    figs.      Describes    test    in-tall >n    of    automatic    train-controi 

system  of  Nat.  Safety  Appliance  Co.  on  St.  Louis-San  Francisco  line;  intermittent 
inductive  type  including  stop  ami  speed-control  indication  incorporated  with 
existing  sir  trie-track  signalling. 

The  Richards  Automatic  Train  Control  System.  Ry,  Rev.,  vol.  73,  no.  4, 
July  28.  1923,  pp.  135  139  i  fig  Is  of  intermittent,  magnet  ic  induct  ion  type, 
providing  continuous  indications  in  locomotive  cab;  details  of  construction  and 
operation. 

RAILWAY    REPAIR    SHOPS 

Boiler  Shops,  Trestles  fob  Us»  i\.  Trestles  Thai  Save  Been  Found  Useful  in 
Boiler  Shops,  James  I  Hobart  Boiler  Maker,  vol.  23,  no.  7.  July  1923,  pp. 
192-191,  in  fit's  Steel  and  wood  trestles  made  from  material  in  simp  to  meet 
every  emergency. 

Cost  Accounting  Practical  Plan  for  Analyzing  Account  No.  314,  Laurence  Richard- 
son. Ry.  Rev.,  vol.  73,  no  4,  July  28,  1923,  pp.  133-136  Expedient 
for  analyzing  car-repair  I  o  its  by  requiring  an  accounting  for  all  repair  charges 
for  a  sample  number  of  each  type  of  car  in  Bervice. 

Freight-Car.  Unit  System  of  Repairini  I  reight  <  u  Ry  Mech  Engr.,  vol.  97, 
no  8.  Vug  1923,  pp  56S-572,  s  figs  ( Joo< I  results  secured  at  Readvilli  shops 
with  unit  or  Btal  ii  i  ion  met  hod 

Labor.  Sim  ■  ,  poa      Specifications  for   Labor,   Elec    Ry.  .11,  \.»1    68,  no. 

3.  July  2. ,  1923,  pp  97   101   3  fig      Power  and  equipment  department  of  I  onnec- 

ticul  <  ''>'" i  ■  ay  has  di  n    pork  required  in  car  ovei  hauling 

a ii< I  periodic  inspei  t  ions;  it  also  bs  ibulating  and  charting 

atial  data 

Locomhth  k.     New   Burlington   Lo  hop  at    Denver,    \     II    0  tl Ry 

Mech.  Engr.,  vol   97,  no   7,  Julj   1923,  pp    186-489,  3  figs.     12, 

will  employ  750  men;  will  turn  out  200 1  ad  50  running  repai 

'   ol  plant  and  its  i 

RAILWAY    SHOPS 

Locomotivf..     Erecting  Shop  Practi I  M    B    Wi   tl k.     Ry  Mech 

Engr  .  vol    97.   no    8,    lug  I  fflcii  n(  dei  ices  and 

methods  which  faciiitat  nd  I  i  an]   i 

i:  wi.wn    SIGN  U  ' 
Colo.  i    ,_ 

vol,  16,  do   8,   \ug    1923,  pp   32 

July  28,  I":"..  pp    169  160,  5  fig        Detail    ol  hi  n  nl  colored  light 

automatic  bloc!  mpleted  on  Chicago,  Burlington   i 

between  Hannibal,  Mo.,  and  Louisiana. 
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Interlocking.  A  Notable  Interlocking  Replacement.  Ry.  Gaz.,  vol.  39,  no.  3, 
July  20,  1923,  pp.  89-90,  8  figs,  on  pp.  91-92.  How  permanent  way  and 
signal  departments  of  Great  Eastern  Section  of  Lond.  &  North  Eastern  Ry. 
replaced  a  complicated  136-lever  interlocking  mechanism  at  Liverpool  Street 
station  in  32  hours  without,  hand  signaling  or  interruption  of  traffic. 

Three-Position  Semaphore  Arms.  Mechanical  Manipulation  of  the  Three  Position 
Semaphore  Arms  on  the  Belgian  State  Railways,  R.  Minet.  Int.  Ry.  Congress — 
Bui.,  vol.  5,  no  7,  July  1923,  pp  619-695,  83  figs.  Transmission  of  power  by 
double  wire  for  working  signals  on  Belgian  State  Rys.;  semaphores  of  new 
method  of  signaling. 

Train  Operation  in  Either  Direction.  Train  Operation  Against  Traffic.  Ry. 
Signal  Engr.,  vol.  16,  no.  8,  Aug.  1923,  pp.  330-334,  6  figs.  Signaling  double 
track  for  movements  in  either  direction,  on  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis,  allows  idle  stretches  to  be  utilized  to  advantage. 

RAILWAY    TRACK 
Curves.     The  Perfect  Transition   Curve   (Der  einwandfreie  Uebergangsbogen) ,  K. 
Borschke.     Organ  fur  die  Fortschritte  des  Eisenbahnwesens,  vol.   78,  no.  3, 
Mar.  15,  1923,  pp.  45-53,  16  figs.     Consideration  of  cubic  parabola;  transition 
curve  for  sharp  curves  and  flat  gradients. 

RAILWAY     TRACK 

Elevation  of.  Track  Elevation  at  Aurora,  Illinois,  Ry.  Rev.,  vol.  73,  no.  6,  Aug. 
11,  1923,  pp.  191-198,  11  figs.  Details  of  methods  used  on  project  now  nearing 
completion  which  relieves  both  city  and  railroad  from  burdensome  conditions. 

Load  Analysis.  An  Analysis  of  Special  Trackwork  Loads,  M.  Bernard.  Elec.  Ry. 
Jl.,  vol.  62,  no.  5,  Aug.  4,  1923,  pp.  173-174.  7  figs.  Analysis  showing  location 
of  points  where  impact,  the  most  serious  factor,  is  greatest;  special  examples 
showing  where  excessive  wear  and  impact  take  place. 

RAILWAY  YARDS 
Gravity  Freight  Yard.     New  Gravity  Freight  Yard  at  Denison,  Tex.;  M.-K.-T. 
Ry.     Eng.  News-Rec.,  vol.  91,  no.  6,  Aug.  9,  1923,  pp.  221-224,  6  fifgs.     Exten- 
sive layout  in  cutoff  line  has  daily   capacity  for  80  trains  and  classifying  2000 
cars;  two  hump  tracks  have  different  grades;  separate  departure  yards. 

RAILWAYS 

Never-Stop  Train  System.  The  "Never-stop"  Train  System.  Engineer,  vol.  136, 
no.  3526.  July  27,  1923,  pp.  94-95,  7  figs.  Notes  on  scheme  devised  vy  Yorath 
Lewis  in  1911,  for  central-area  passenger  service;  "never-stop"  railway  is 
being  built  at  Southend-on-sea,  so  arranged  that  it  will  demonstrate  conpletely 
ability  of  system  to  change  gradient  and  take  curves  of  short  radius;  ears  travel 
continuously  around  circuit. 

Trans-Siberian.  The  Trans-Siberian  Railways,  Benjamin  O.  Johnson.  Worcester 
Polytechnic  Inst.— Jl.,  vol.  26,  no.  4,  July  1923,  pp.  179-185.  Deals  with  trans- 
portation or  manufacture  of  ton  miles.  Describes  this  Russian  railway  and 
develops  peculiarities  in  its  operation  as  compared  with  American  practices 
and  methods,  with  view  to  what  it  may  contribute  to  more  intensive  use  of 
American  transporation   machine. 

RAPID   TRANSIT 
Chicago.     Chicago  City  Council  Plans  Unified  Transit  System.     Eng.  News-Rec, 
vol.  91,  no.  3,  July  19.  1923,  pp.  104-105,  1  fig.     Abstract  of    report  and  recom- 
mendations on  physical  plan  for  unified  transportation  system. 

REACTORS 

Short-Circuit  Forces.  Short-Circuit  Forces  on  Reactor  Supports.  R.  E.  Doherty 
and  F.  H.  Kierstead.  Am.  Inst.  Elec.  Engrs. — Jl.,  vol.  42,  no.  8,  Aug.  1923, 
pp.  S32-M1,  !i  figs.  Investigation,  in  theoretical  way,  of  character  of  force 
which  is  required  to  hold  reactor  as  a  whole,  against  short-circuit  forces. 

Current-Limiting.  The  Development  of  Current  Limiting  Reactors  and  Their 
Shunting  Resistors,  F.  H.  Kierstead.  Gen.  Elec.  Rev.,  vol.  26,  no.  8,  Aug.  1923. 
pp.  560-564.  5  figs.  Author  lays  emphasis  on  value  of  shunted  resistance  as 
means  of  dampening  out  disturbances. 

REFORESTATION 
Watersheds  for.     Reforestation  of  Water-Sheds,  Philip  W.  Ayres.     New  England 
Water  Works  Assn.  JL,  vol.  37,  no.  2,  June  1923.  pp    127-141,  ami  (discus    ii 
141-144,  8  figs.     Timber  supply,  municipal  forests,  handling  white-pine  seedlings 
blister  rust. 

REFRACTORIES 
Review    of.     A    Review    of    Refractories,    I'.    S,    Devereux        Birmingham    Met. 

S -Jl  ,     vol.     8.   no.     2,     1923.     pp,     53-61     ami     oliseuss,,,,,  i     61-64,    1    fig. 

Destructive    agents    refractory    materials    at    high    temperature    must    resist: 
important  factors  in  connecting  with  production  "I   nl,:,  ,  t   ,,f  load 

on  refractoriness  of  firebricks. 

REFRIGERATING  M  ^CHINES 
Absorption.     The  Absorption  Machine,  C.  0.  Pehl.  Rcfrig.  World,  vol.  58,  no.  7, 
.ink  1923,  pp    H'  iv    Describes  modern  refrigerating  machine  of  this  type  and 
its  opei  at ;  causes  to  which  undercapacit]  ran  usually  be  attributed 

REFRIGERATION 
Methyl  Chloriiu       Methyl   Chloride    Refrigeration,    II     Herter.     Rcfrig    World, 
vol.  58,  no  7  July  1923,  pp.  13  m;      Relative  gas  volumes  to  be  pumped  ^i"  a 
using  either  ammonia  or  methyl  chloride  piston  displacement  ami  horsepower 
per  ton  of  refrigeration  with  ammonia  and  methyl  chlor  pi.  -.., 

l.ii  i  SE    DISPOS  \i 

Removal  Me1 ds     Town  Refu       I  rl      Motor  Transi  I.),  vol   37. 

no   957,  Jul]   2,  1923,  pp   6-8,  10  figs      Consideration  of  pi  involved  in 

loadii I  unloading      l  ii  and 

small  vehicles;   walkis 

I; l  -I   mm  ii 
total,     Industrial   R      arch,  <      I         innei    West  I      is. — Jl.,  vol 

no.  7,  July  1923,  pp  279-292,  Gi 

and  i  campli      ii  I;  tin '■"•  alt<  rnators;  i  entila- 

lials; 
iron   plat  in.'  .    I  I 

Ul\  ERS 
i       i  imp  •  i    ..i  R,  vetment   of  1  •  '       i  odd. 

Militarj   Ei  May-J  tine  1923,  pp.  216 

, 

'net 

Rl\  Li  [NO 
Maohi  i   HydrauHo  Riveting  Machines. 

Machj    i  I  iiml  i,  vol.  22   I,  Jul     19    19  i09,  1 1    fig/ 

in.  nl 
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Problems  'I  in-  Problem  ol  Riveting  (Zun  Vernietungs-Problem),  l(  Maillart 
Schwein  ri-i  In-   Bauseitung,  vol    82,  do    i.  Julj   28,   1923,  pp.    13-48,  6  figs 

A ut  Imr  i.iniiiil;it.  -  :i  rul'  ol  construction 

ROl  i.im;  mi j  is 
"lb  mim.  "i   lii'iii      Electrii    Heating  of  Finishing  Rolls  of  Sheet  and  Tin 
Mills,  Gordon  Foi  a  &  Steel  Elec   Engn     vol   6   no  7,  Jul]  1923,  pp 

88,  S  figs     Points  "in    thai     tame  advantages    whicl  electric 

heating  in  man]  othei  operations  also  occur  in  I  ition 

Electricalli  Driven  \.w  Mill  at  the  Works  of  Brown,  Bayley's  Steel  Works, 
Limited,  Sheffield      lr \,  Coal  Trades  Rei    vol    107,  no   2888,  Jul]  6,  1923, 

ftp   1-2  and  8  figs  onpp   17-20      Modern  rolling  mill  consisting  of  an  eli 
y  driM-ii  ll-in.  three-high  rolling  mill  fitted  with  special  mechanical  handling 
equipment,  etc      Arrangement  fur  conveying  billets  to  rolls;  feed  rollers  and 
manipulating  gear;  conveying  rolled  mat 

ROADS 
Draznaoi     Culverts  and  Small  Bridges,  E    I.    Miles     C:ui    Engr.,  vol.  44,  no.  25, 
June  19,  1923,  pp   600-601.     Essential  Features  in  drainage  ol  roads;  pipe  cul- 
cost  "i  laying  concrete  pipe;  box  culverts;  tr  r:i\  >  I  f  i  <  - 1  <  1  t  <  —  t  -, .  pouring  con- 
crete under  water      Paper  before  Can,  Good  Roads  Assn. 

SI  RFACE  TREATING 
Surtaci  Treating  Surface  Treating  and  Liquid  Asphalts,  C.  M.  Naakin.  Can. 
Engi  .  vol  15,  no  I.  July  24,  1923,  pp.  167-170,  3  figs.  Cementing  property 
of  aaphaltic  oils  makes  them  desirable  fur  road  work;  advantages  of  oil  for  dust 
laying,  production  ol  asphalt  by  steam  reducing  process;  results  from  two 
different  processes  ol  distillation. 

ROADS  ASPH  ALT 
i  i  iiiin.  Canada  Paving  Cote  Saint  Catherine  Road,  Outremont,  Irving 
II  Parker.  Can.  Engr.,  vol.  15,  no  5,  July  31,  1923,  pp.  192-194, 1  fig.  Mate- 
rials used  and  methods  employed  in  paving  this  thoroughfare  in  Outremont. 
a  residential  Buburb  of  Montreal,  with  sheet  asphalt;  report  and  analyses  of 
asphalt  paving  materials  used;  careful  technical  control  a  feature. 

Types.     How   is    Vsphalt   Used  in   Road  Construct '.'.  I    W.  Patterson.     Contract 

Rec.vol  37,no  29,Julj  18, 1923,  pp.  708-713      Describes  the  various  aaphaltic 
types   "i    pavements   and    practical   considerations  governing   their  selection. 
Paper  read  at  Can.  Good  Roads    Assn.  convention. 
ROADS,  CONCRETE 

Construction.  Progress  and  Plant  Co-ordination,  Concrete  Hoad  Work,  Austin 
E.  Page  Eng.  News-Rec.  vol.  91,  no.  3,  July  19,  1923,  pp.  98-99,  2  figs. 
Tentative  charts  laid  out  at  beginning  of  job  for  progress  record;  later,  give 
warning  of  need  for  more  equipment. 

Core-Drill  Tests.  Conclusions  From  Core-Drill  Tests  of  Concrete  Roads,  R.  B. 
Gage.  Fug.  News-Rec,  vol.  91,  no.  6,  Aug.  9,  1923.  p.  226.  New  Jersey 
records  furnish  unexpected  information  on  influence  of  reinforcement  and  nature 
of  cracks. 


SAND,  MOLDING 

Natuhe  ok.  Molding  Sand — Size  of  Grain  Secondary  to  Purity,  F.  W.  Best.  Can. 
Foundryman,  vol.  14,  no.  7,  July  1923,  pp.  24-25.  Basis  of  good  sand  should 
be  pure  silica;  unsatisfactory  sands  made  valuable  by  proper  blending. 

Permeability.  Testing  Permeability  of  Molding  Sand.  Foundry,  vol.  51,  no.  14, 
July  15,  1923,  pp.  587  588,  1  fig.  Describes  method  for  testing  permeability 
of  molding  sand  presented  :il  convention  of  Am.  Foundrymen's  Assn.;  temper- 
ing important;  calculation  of  permeability. 

SAWS 

Cold.  A  New  Metal  Sawing  Machine.  Iron  Age,  vol.  112,  no.  4,  July  26,  1923,  p. 
203,  1  fig.  Cold  saw  with  capacity  for  12-in.  square  bars;  hardened  gears  used; 
convenient  control  Sec  also  Iron  Trade  Rev.,  vol.  73,  no.  4,  July  26,  1923,  p. 
259,  1  fig. 

SCREW  THREADS 

INVOLUTE,  GAGING.  The  Gaging  of  Involute  Threads,  Henry  E.  Merritt.  Machv. 
(Loud.),  vol.  22.  nos.  549,  551  and  565,  Apr.  5  and  19  and  July  26,  1923,  pp. 
ljt-13,  79-81  and  525-528,  13  figs.  Apr.  Sand  15:  Gaging  straight-spur  teeth 
by  tooth  caliper,  and  by  plug  or  wire  method.  July  26:  Geometry  of  finish- 
ground  worm  thread;  fundamental  dimensions;  application  of  some  of  the 
properties  of  thread  surface  to  gaging  problems. 

Measuring  Devices  Thread  Measuring  Devices,  li.  M.  W.  Hanson.  Machv. 
(N.  Y.),  vol.  29,  no.  12,  Aug.  1923,  pp.  946-948,  4  figs.  Describes  different 
devices  with  special  reference  to  lead-measuring  machine. 

SEWAGE  DISPOSAL 

Activatki.  Si  i  ma;  Activated  Sludge  Process.  Public  Works,  vol.  54,  no.  7,  July 
1923.  pp.  216-217.  Principles  and  recent  development;  intermittent  aeration; 
mechanical  aeration;  sludge  dewatering  and  drying;  fertilizing  value  of  sludge; 
effluent  for  fish  ponds 

Mechanics  of  Activated  Sludge  Process,  J.  A  Coombs.  Can.  Engr., 
vol.  45,  no  6,  Aug  7, 1923,  pp  20 1-207,  8  figs.  Design  of  tanks  and  apparatus 
for  producing  suitable  conditions  for  treating  crude  sewage;  experiments 
conducted  at  various  plants  and  results  obtained;  advantages  of  diffused  air 
method  of  aeration,     Prom  paper  read  before  Instn  Sanitary  F.ngrs. 

Purification  Processes  Sewage  Purification  Processes  Analyzed,  J.  H.  Garner. 
Can  Engr  .  vol  45,  no.  5,  July  31,  1923.  pp  187-191.  Features  of  activated 
sludg intensifying  aeration  process;  use  of  chemical  precipitants;  cha- 
racter combined  sewage;  till  and  draw  and  continuous  How  systems; 
results  nf  experiments  with  domestic  and  trade  sewage.  From  paper  read  before 
Assn    Mgrs   "t  Sewage  Disposal  Works 

Drying  ol  Sewage  Sludge,  Public  Works,  vol.  54,  no. 
7,  July  1923.  pp   213-215,  8  ligs.     Initial  dewatering  ol  sludge  by  use  of  alum 
with  subsequent  drying  on  stone  beds;  experiments  at  Plainfield,  N.  J.,  plant 
to  less  than  one-third,  even  in  wet  weather, 

>r\\  ERS 

Clay.     Clay  Sewers  Withstand  Severe  Test      Brick  1  Claj    Rec..  vol    63,  no.  1, 

July  10  33-.il.  3  figs,     partly  on  p.  35      I     i  Howard  Bewer 

metei      uca     Full]   hold  up  load  ol  83,  000  lb  .  con 
I    "i"  i  in.-  bri  '        one-ring  brick  Bewers  26 

in.  in  withstand  strength  test;  not  as  loolproof 

as  pipe   units 

311  [CA    BRICK 

1  •■- 1  n-.  i  or  i  \\  .I.  i,  A.  H    Middleton      ( leramii   Soi 

Trans.,  vol,    12,1  1922-23    pp    168  181  and    discussion    182  198, 

lica  bri  k;  one  pi  mil  m  which  silica  bricks  diffl  • 

menially  from   qua;  tli.  ii  permanent  expansion  when  heated 

n  quentl]    operated; 

raw  mi  I  burning  of  bricks. 


SIPHt 
Kuiiiii.      Building  ■  9-ft    Siphon  on  the  Hetcb  Hetchy    Aqueduct,  N    A    Eckart. 
Eng   News-Rec.,  vol  91,  no  3,  July  19. 1923,  pp   100-101, 4  figs      Armored  with 
outside  and  lined  with  cement  mortar  inside,  steel  pipi  trail 

under  367-ft.  hi 

SOLIDS 
lii  in  hi    in      Tin   Theory  of  Rupture   According  to   A    Griffith  (Zur  Bruchtiki 

von  \  Onlliili',  Karl  vs., ll  /..  n  -i.r  sngewandte  Msthematik  u  Mechanik. 
vol.  3,  no   2.   \pr    1923    pp    107-112   3  figs      Derivation  of  fori  i  on 

Griffith's  work  on  tie    phenomena  of  rupture  and  flow  in  solids. 

SOUND 

Intensity    Measuremeni       \    Method  for  the   Measurement   of   Sound   Intensity, 
J.  C    Karelier      Sci    Papers  of  Bur.  of  Standards  TJ    S    No    173.  May  7.  I 
pp.   105-111.  2  fiifs     Some  features  which  enter  into  n  •   of  sound 

intensities    description  of  apparatus  features  of  whi  -tru- 

mciit  has  a  relative  intensit]  range  of  a  to  1  .000.000  with  lower  limit  near  thres- 
hold value  of  audibility,  precision  of  measurement  increases  rather  than  decreases 
with  decrease  of  intensity,  and  that  elements  of  apparatus  which  enter  into 
Calibration  consist  of  two  coils,  a  scale,  and  magnetophone 

SPRINGS 

Li  vi  New  Soring  I  >esign  Makes  Master  Leaf  Thinner  Than  Shorter  Plates.  Auto- 
motive Industries,  vol  19,  no  3,  July  19,  1923.  pp  117-120.  13  figs.  Con- 
ventional prai  tice  revised  to  reduce  probability  of  breakage;  1'  ■  red 
and  nip  is  kept  at  a  minimum:  construction  of  Landau  high  endurance  product 
claimed  to  insure  uniform  distribution  of  stress  throughout  mass  of  material. 

STACKS 

lii  is  and.     Stacks  and  Flues.  R.  H    Barber.     Conbustion,  vol.  9,  no.  2.  Aug.  1923. 

pp.  160-161  and  194,  Steel,  brick,  concrete  and  combination  stacks:  stack 
proportions;  flues.     Report  presented  by  N.  E  L.  A.  Prime  Movers  Committee. 

Steam-Boiler.  Diameters  and  Heights  of  Stacks  for  steam  Boilers.  E.  C  Fisher. 
Boiler  Maker,  vol.  23,  no.  ".  July  1923,  pp  2017206  and  212  0  figs  Assumptions 
for  stack  calculations.  Report  of  subcommittee  of  joint  Am.  Boiler  Mfrs.' 
Assn.  and  Stoker  Mfrs'  Assn  committee  n  ad  at  convention  of  Am.  Boiler  Mfrs' 
Assn. 

BTANDARDS 

German  Nt.  D.  I  Report  of  the  German  Industrial  Standards  Committee  (Xorroe- 
inciiausschiiss  der  1  jeiitsclicii  Industrie),  voL  6,  no.  19.  June  30.  1923.  pp.  NT  27- 
N138,  1  1  figs  Tentative  proposals  fur  tcstinir  of  steel  and  iron  workshop  material, 
and  Brinell  hardness  test.  Proposed  standard.-  for  punched  wrenches,  founda- 
tion blocks,  testing  of  steel  and  iron  workshop  material;  silver  and  hard  solder; 
pipe  molds. 

STEAM  ACCCM  DLATt  >RS 

Ruths.  The  Ruths  Steam  Accumulator  (Der  Dampfspeicher  von  Dr.  Ruthsl.  W. 
Heepke.  Feuerungstechnik,  vol  11,  no.  19.  July  1.  1923.  pp.  193-196.  3  figs. 
The  Halpin  idea  and  the  Ruths  accumulator;  calculation  of  steam  output,  water, 
content,  dimensions  and  weight  of  storage  tank:  regulation  of  accumulator 
in  accordance  with  pressure  diagram:  arrangement  of  accumulator  in  plant; 
technical  and  economic  advantages  Based  on  article  by  Fritz  Krauss  in  Zeit. 
der  Dampfkesseluntersuchungs-  u.  VersicherungBgesellacnaft. 

Types.  Steam  Accumulators,  M  Emanaud.  Chem.  A  Met  Eng  .  vol.  29,  no.  4, 
July  23,  1923,  pp.  149-152,  10  figs.  General  considerations:  discharge  of 
accumulators;  comparison  of  the  types.      From  Technique  Moderne,  Apr.  1923. 

STEAM-ELECTRIC  PLANTS 

Australia.  The  Morwell  (Australia)  Electric  Power  Scheme.  Elec.  Times,  vol. 
64,  no.  1655,  Julv  5,  1923.  pp.  3-7.  11  figs.  Details  of  generating  station  now 
being  erected,  which  will  have  initial  capacity  of  over  60.000  kw,  capable  of 
extension  to  100,000  kw.;  turbine  house  and  equipment. 

Edison  Elec.  Illuminating  Co  Boston-  Some  Engineering  Features  of  the 
Weymouth  Station  of  the  Edison  Electric  Illuminating  Co.  of  Boston,  I.  E. 
Moultrop  and  Joseph  Pope.  Am.  Inst.  Elec  Engra.  .11  .  vol  42.  no.  8. 
Aug.  1923.  pp.799-S08.  8  pgs.  Present  construction  covers  installation  of 
two  32,000-kw.  generating  units  with  three  1975-hp  boilers,  operating,  at  375  lb. 
steam  pressure  and  7011  dig.  fair.;  details  of  feedwater  heating  and  switching 
arrangement. 

Heat  Balance.  Power  Station  Heat  Balance.  G.  G.  Bell.  Combustion,  vol.  9,  no. 
2.  Aug.  1923,  pp.  148-156  and  194,  7  figs.  Sources  of  power  for  electrically 
driven  auxiliaries;  variable-speed  auxiliaries;  jet  condenser,  closed  and  open 
heater:  evaporators  for  preparing  make-up  water;  staec  heating  of  condensate. 
Manufacturers'  statement.  Report  relative  to  combustion  accessories  from 
X.  E.  L.  A.   Prime  Movers  Committee  report. 

Signal  Systems  for.  Signal  Systems  for  Power  Stations.  C.  D.  Gray  and  M  M. 
Samuels.  Elec.  World,  vol  82,  no  .">.  Aug  4.  1923.  pp.  225-228.  6  figs.  Recent 
practice  in  providing  for  various  alarm  si-'tials  msidc  and  outside  switchboard 
room  and  for  operating  instructions  as  well  as  general  communication;  not  too 
elaborate  but  still  adequate 

STEAM  METERS 
Orifice  Type.     A   New  Orifice  steam   Meter  (Fin  neuer  Mundungsdampfmesscrl, 

H.  lxraushaar  Braunkolilc.  Vol.  22.  no  11.  June  16.  1923.  pp  161-167,  9  figs. 
Advantages  of  orifice  over  Boat-type  meters:  and  description  of  type  developed 
by  author. 

STEAM  POWER  PLANTS 

Design      A  Smith  Dakota  Power  Plant.  \v.  F    Schaphorst      Nat.  Engr..  vol.  27. 

no.  S.    \ n ul     1923.  pp,  350-352,  5  figs      Comparison  of  old  and  new  mctluxls  in 

power  plant  design;  describes  plant  of  State  College  of  South  Dakota,  designed 

to  burn  lignite  coal,  which  has  not  proved  very  successful;  data  on  municipal 

heating, 
High-Pressure,  Improving  the  Efficiency  of  Steam  Plants  with  Very  High  Pres- 
sure i  Die  Verbesserung  der  Wirtschaftlichkeil  im  Flcktrmtatwcrksbetrieb 
durch  Erhonung  von  Drink,  Icberhitzung  und  therniodvnaimschem  wirk- 
ungagrad der Dampf turbine) i  II  Gleichmann.  Siemens-Zeit.,  vol  3.  no.  6, 
.lime  1923,  pp  245-250,  i  figs  Author  assume-  existing  steam  plant,  operat- 
ing at  Hi  atmos  pressure,  and  investigates  theoretical  possibilities  and 
efficiencies  resulting  from  increase  of  boiler  pressure  to  lot  atmos.  driving 
with  this  high  pressure  a  turbine,  of  winch  would  drive  under  p- 

sure  of  16  atmos  tin  existing  turbine.  Efficiency  charts  show  effect  of  inter- 
mediate superheater  between  two  turbines  and  financial  gain  achieved  with 

this  9]  -ten 

Management  Power  Problems  of  Vital  Interest  to  Executives,  James  T.  Beard. 
Indus  Management  \  Y  >,  vol  65,  nos  5,  6  and  vol  66,  no  i.  May,  June, 
and  Julv.  1923,  pp   268-273,  7  tits  .  369  -       -     pp    "-■"'--  B  tits      May: 

Feedwater  treatment  June:  Possibilities  ol  pulverised  coal  as  fuel.  July: 
Keeping  tabs  on  combustion 

i 'i  i  i.  i     Hi  ii  i. ini.        Tin     Power    Plant    and    Its    Problems.    Harold    H.    Hilton.      Nat 

Engr.,  vol    27,  no    6,  Aug.   1923.  pp.  361-363      Practical  discussion  on  chief 

ms  of  mechanical  equipment  in  office  buildings;  special  stress  upon  those  items 

of  equipment   that   most   closely  affect  operating  expense. 

484 


October,  1923 


THE    ENGINEERING    JOURNAL 


139 


STEAM  TURBINES 

Foundations.  Steam-Turbine  Foundations  (Dampf-turbinen-Fundamente).  Paul 
Boros.  Bauingenieur,  vol.  4,  no.  11,  June  15,  1923,  pp.  339-341,  15  figs. 
Calculation    of    reinforced-concrete    foundations. 

Large,  Design  of.  Design  Characteristics  of  Large  Steam  Turbines,  H.  F.  Ely. 
Southern  Engr.,  vol.  39,  no.  6,  Aug.  1923,  pp.  43-45,  7  figs.  Improvements 
in  design  of  25,000  and  30,000-kw.  turbines  for  steam  pressures  as  high  as 
350  lb.  and  about  700  deg.  steam  temperature. 

Orifice-Discharge  Phenomenon.  A  Discharge  Phenomenon  in  Steam-Turbine 
Orifices  (Eine  Ausstromungserscheinung  bei  Dampfturbinenmundungen), 
A.  Loschge.  Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  07,  no.  30,  July 
28,  1923,  pp.  740-741,  11  figs.  Describes  following  phenomenon  observed 
in  tests  carried  out  in  laboratory  of  Munich  Technical  College:  the  steam  jet, 
after  leaving  diagonally  cut-off  nozzle  orifices  of  guide  wheel,  especially  under 
low  pressure  conditions,  shows  inclination  to  adhere  to  outside  wall  of  guide- 
wheel  orifice. 

Slow  Speed  of.  The  Steam  Turbine — a  Slow-Speed  Machine  (Die  Dampfturbine — 
ein  Langsamliiufer),  H.  Baudisch.  Warme,  vol.  46,  no.  21,  May  25,  1923, 
pp.  219-220.  By  comparison  of  specific  values  of  steam  turbine  with  those 
of  other  turbogenerators,  it  is  shown  that  steam  turbine  is  slowest-spceed  machi- 
ne; its  slow  speed  is  brought  about  purposely  by  means  of  multi-stage  construc- 
tion. 

20,000-Kw.  20,000-Kw.  Steam  Turbine  for  Shanghai.  Engineering,  vol.  117,  no. 
3002,  July  13,  1923,  pp.  39-42,  15  figs,  partly  on  supp.  plate.  Turbine  designed 
to  be  operated  with  steam  supplied  to  stop  valve  at  180  lb.  per  sq.  in  (gage 
pressure),  and  at  temperature  of  300  deg.  cent.,  while  vacuum  provided  for 
is  28.4  in. 

STEEL 

Deterioration  by  Ammonia.  Deterioration  of  Steel  and  Wrought  Iron  Tubes  in 
Hot  Gaseous  Ammonia.  J.  S.  Vanick.  Am.  Soc.  for  Steel  Treating — Trans., 
vol.  4,  no.  1,  July  1923,  pp.  62-78,  9  figs.  Describes  failure  in  service  of  wrought 
iron  and  steel  tubes  employed  in  apparatus  used  for  decomposition  of  am- 
monia; macroscopic  and  microscipic  features  of  deterioration  of  metal;  briefly 
sketches  relations  between  temperature  and  joint  reactions  representing  decom- 
position of  ammonia  and  nitrogenization  of  iron  to  illustrate  general  charac- 
ter of  deterioration  of  steel  in  heated  ammonia. 

Spring,  Decarbonization  of.  The  Decarbonization  of  Spring  Steels,  Wm.  J. 
Merten.  Forging  and  Heat  Treating,  vol.  9,  no.  7,  July  1923,  pp.  308-309, 
8  figs.  Scaling  or  decarbonization  occurring  during  rolling  is  claimed  to  be 
of  minor  importance;  oxidation  takes  place  while  heating  unless  reducing  atmos- 
phere is  maintained. 

Tempered,  Structure  of.  Structure  Phenomena  in  Tempered  Steel  (Gefiigeerschei- 
nungen  im  angelassenen  Stahl),  H.  Hanemann.  Stahl  u.  Eisen,  vol.  43,  no. 
27,  July  5.  1923,  pp.  880-882,  5  figs.  Investigation  of  phenomena  of  structure 
in  hardened  steel  at  tempering  temperatures  between  600  and  700  deg.  cent. 

Testing.  Magnetic  Testing  of  Steels  (Essai  magnetique  des  aciers  a  la  traction. 
J, unites  clastiques),  L.  Fraichet.  Academic  des  Sciences — Comptes  Rendus 
des  Seances,  vol.  176,  no.  25,  June  18,  1923,  pp.  1795-1796.  Describes  method 
of  photographically  recording  magnetic  changes  in  test  bars  undergoing  elonga- 
tion tests  at  constant  speed  and  gives  results  of  experiments. 

STEEL   CASTING 

Cleaninc,  Cleaning  Steel  Castings,  Herbert  R.  Simonds.  Foundry,  vol.  51,  nos'. 
9,  11,  12,  13  and  14,  May  1,  June  1  and  15.  July  1  and  15,  1923,  pp.  345-350, 

457-460,    486-490,    528-532    and    5S2-587,    35    figs.      Importai of    cleaning 

procedure;  how  apparatus  is  handled  ami  cared  for  in  torch  department;  layout 
for  cleaning  room;  types  of  grinding  wheels;  selection  and  care,  of  wheels;  safety 
considerations;  chipping  hammers  for  removing  surface  defects  and  chills  and 
also  to  knock  out  hard-burned  cores;  cost  comparisons;  care  of  equipment ;  clemm- 
ing light  and  medium  heavy  castings  by  sand  blasting;  tumbling  adapted  to  wide 
use. 

Design.  The  Design  of  Steel  Mold  Castings  (Konstruktion  von  Stnhlformgusstu- 
ckenl.  II.  ticking.  Sr.  stahl  u,  Eisen,  vol  43,  no  26,  June  28,  1923,  pp.  841-845, 
17  figs.  Examples  for  improvements  of  construction  parts  from  technical 
viewpoint. 

Production.  Producing  Steel  Castings — III,  R.  A.  Bull.  Foundry,  vol.  51,  no. 
15,  Aug  1,  1923,  pp,  619-623  Occurrence,  treatment  and  mixtures  of  mold- 
ing sands;  outstanding  points  of  molding  and  cleaning  equipment;  review  of 
different  American  specifications. 

STEEL,    HEAT   TREATMENT   OF 
Larue  Sections      Forging  and  Heal  Treating  Large  Sections,  W   R.  Klinkicht.     Am. 
Soc     for   Steel    Treating       Trans.,   vol.   4.   no.    1,   July    1923.   pp.    5(1-61,   9   figs. 
Describes  routine  operations  which   are  used,  :is  practised  in   a   modern   heavy 

forging  plant  equipped  with  suitable  cranes,  manipulating  devices  and  heat- 
ing  equipment.  STOKERS 

Automatic  Combustion  Control,  Application  of  Automatic  Combustion  Control 
to  Mechanical  sinkers.  Charles  II  Smoof  Combustion,  vol,  :9,  no  2.  Aug. 
1923,  pp  171-175;  aKo  i ;,l ,-t i :,.  i  Power  ,vol.  68,  no  l.  July  21.  1923,  p.  152. 
\\  hv  test  runs  and  commercial  opera!  ion  differ;  regulation  *  J  mixture  important. 

Paper  presented  before  Am    Stoker  Mfrs    Assn. 

Chain-Grate.  Performance  of  Large  Chain-Grate  stoker  at  Calumet  station 
(Chicago).  Power,  vol  5N.no  7,  lug  14,  102:;.  pp  254-255,  2  figs.  Features 
of  construction  and  results  obtained  on  stoker  24  ft.  wide  b]  18  ft   3  in  long. 

Mi  1  mi  1    1:1  rom       1  lie  1  mil  iie,., 1  Type  "1"'  Multiple  Retort  Stoker      Electrician, 

vol.  90.  no    2:011.   Mar    23.   1923,  pp.  307-308,    1  figs      Details  ol  Btokei   on 

plan  of  a  number  of  interchangeable  retorts  or  troughs  placed  side  by  side 

and  inclined  downwards  al  angle  of  20  deg    to  horizontal,  forming  therefore 

.  1  u  lncii  i r  1  r  1  %  lie  ..i    iIumi  1    m\  desired  n  idth, 

STREET  1;  \ll.v\  \1  8 
<2ahh.     Hull   Corporation    Tramway    Cai    With    Worm    Drive.     Tramway    <t    Hv. 
World,  vol    :,i.i,o    3,  July   19.   1023,  pp    9-11,  2  figs      Details  of  lightweight 
single-truck  double-deck  car  with  top  cover;  quiet  running,  and  reduced  power 
comsumption;   60   passengers   capacit) 

SUBSTATIONS 
Automatii       Peoria's    Automatic  Substations,  C    If    Hush      Eleo  World,  vol.  82, 
no.  6,  Aug.  II.  192:;.  pp  279-283,  1  Bgs      How  regulation  is  improved  and  relief 
afforded   1.,  overloaded    pole   linei    ol    2300-volt   distribution   circuits   leaving 
generating  station;  two  3000-kw.  automatii    11b  tatiou    cost  $53,392. 

si  pi.imii  \  1  11 
Bon.an   Performance.   Emci    on      Effect   of   Superheat   on   Boiler  Perform 
1;    \    Holmi       Power,  vol   58.no  7,  Vug    14,  1923,  pp  259-260,  2  fig-       1 
rative  performance  and   boiler  efflci 

--I  i;\  \  \  i\<, 
Htpoi  '  haining      Chaining   on    Boui   lai         11  H     W     (  autle] 

Engr.,  vol.  46.  no   I,  July  24,  1923  pp   164  166      Hypotenusi  method  employed 
on  survey  of  Alberta  British  Columbia  bound 
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TANKS 
Storage,  Large,  Fabrication  of.     Fabricates  Large  Storage  Tanks.  John  D.  Knox. 
Iron  Trade  Rev.,  vol.  73,  no.  4,  July  26,  1923,  pp.  241-247,  12  figs.     Units  of 
80,000-barrel  holding  capacity  are  carried  in  stock  by  Riter-Conley  Co.;  con- 
struction of  large  gas  holders;  description  of  plant  in  Pittsburgh  district. 

TELEPHONEY 
Cross-Talk  in  Cables.  Cross-Talk  in  Multiplex  Telephone  Cables  and  Its  Reduc- 
tion (Ueber  das  Nebenspreehen  in  mehrfachen  Fernsprechkabeln  und  seine 
Verminderung,  K.  Kupfmiiller.  Archivfiir  Elektrotechnik,  vol.  12,  no.  2,  May 
5,  1923,  pp.  160-203,  48  figs.  Induction  in  short  cables  and  its  elimination 
theory  of  cross-talk  in  long  homogeneous  lines;  deduction  of  cross-talk  in  pupi- 
nized  cables;  measurement  of  couplings  andintensity  of  cross-talk. 

TEMPERATURE  CONTROL 
Automatic.  Production  Economies  through  Automatic  Temperature  Control. 
Factory,  vol.  30,  no.  6,  and  vol.  31,  no.  1,  June  and  July.  1923,  pp.  696-699. 
724,  726,  728,  730,  732  and  734;  and  37-40.  68,  70,  72,  74  and  76,  6  figs.  June: 
Regulation  of  temperature  in  both  drying  and  workroom.  July:  Regulation 
of  temperature  in  industrial;  heating  operations. 

TEMPERATURE  MEASUREMENT 
Instruments.  Temperature-Measurement  Instruments  (  Temperaturmessgerate). 
Archiv  fur  Warmewirtschaft,  vol.  4,  no.  7,  July  1923,  pp.  127-128,  4  figs.  Ther- 
moeleetrical  pyrometers,  temperature  indicating  meters,  redording  temperature- 
measuring  apparatus,  and  remote  electric  resistance  thermometers  made  by 
Paul  de  Bruyn  Apparatus  Co.,  Diisseldorf. 

TERMINALS,  RAILWAY 

A.  R.  E.  A.  Report.  Yards  and  Terminals — Report  of  Committee  XIV.  Am. 
Ry.  Eng.  Assn.— Bui.,  vol.  24,  no.  255.  Mar.  1923,  pp.  809-942.  Specifications 
for  manufacture  and  installation  of  motor  truck,  built-in,  self-contained  and 
portable  scales  for  railway  service,  pp.  815-835;  handling  freight  in  two-track- 
level  freight  houses  and  team  tracks,  multiple-story  freight  houses,  and  by  media 
nical  means,  pp.  836-848,  9  figs.;  proper  relation  of  passenger  station  facilities 
which  should  exist  between  business  handled  and  size  and  arrangement  of 
such  facilities,  pp.  849-930,  55  figs. 

Canadian  National  Railways.  Neebling  Terminal,  Canadian  National  Railways. 
Can.  Ry  A  Mar.  World,  no.  305,  July  1923,  pp.  322-325,  3  figs.  Location, 
layout,  and  plans  of  large  terminal  erected  by  Canadian  National  Railways 
near   West   Fort   William. 

Freight.  Freight  Terminal  Executives  and  Chart  of  Organization,  H.  McL.  Harding. 
Eng.  World,  vol.  23,  no.  2,  Aug.  1923,  pp.  83-87,  2  figs.  Details  of  organization 
chart  of  terminal  executives  for  marine  or  waterway  terminals  of  1(1(1,000  lin. 
ft.,  by  means  of  which,  supplemented  by  descriptions  outlining  authority 
and  responsibility  of  each  position,  much  friction  is  eliminated,  as  relations, 
of  individuals  to  each  other  are  emphatically  defined. 

Portland,  Ore.  Passenger  Terminal  Improvements  at  Portland.  Ore.  Eng.  News- 
Ree.,  vol.  91,  no.  3,  July  19,  1923,  pp.  94-96,  2  figs.  To  secure  joint  terminal 
city    vacates   streets    and    railway    give    land  for  widening  streets;   terms  of 

agree.n""lt  TEXILE     MILLS 

Power  and  Process  Steam  in.  Power  and  Process  Steam  in  Finishing,  Alfred 
Iddles.  Textile  World,  vol.  61,  no.  1,  July  7.  1923,  pp.  S3.  85,  87,  89  and  91, 
13  figs.  Description  of  installation  in  a  cotton  goods,  bleaching,  dyeing, 
printing  and  finishing  plant;  combinations  of  non-condensing  turbines  and 
bleeder  type;  relation  between  electrical  load  anil  requirements  for  process 
steam  studied  and  unusual  degree  of  heat  balance  secured. 

Producer  Gas  as  Fuel.  Producer  Gas  in  the  Textile  Industry,  Paul  A.  Merriam. 
Texile  World,  vol.  63.  no.  IN.  May  5,  1923,  pp  79  and  81-82,  6  tigs.  A  cheap, 
clean  fuel  suitable  for  mild  temperatures  employed  in  various  applications  of 
heat;  what  producer  gas  is  and  how  it  is  made;  application  to  yarn  and  cloth 
singeing,  drying  and  calender  roll  heating;  description  of  equipment 

TIRES,    RUBBER 

Ti  mperature  Mi  lsi  in  mi  vr  on  Road.  The  Measurement  of  Temperature  in  Rub- 
ber and  Insulating  Materials  by  Means  of  Thermocouples,  Kllwood  B.  Spear 
and  J.  F.  Purely.  Indus  ,v  Eng  Chem..  vol.  15,  no  s,  Aug,  1923,  pp. 842-845,  7 
figs.  Describes  new  thermocouple  casing  which  has  been  found  convenient 
for  measurement  of  temperatures  in  solid  or  pneumatic  tires  while  latter  are 
in  use  on  road. 

Vulcanization,  Tempi  rati  1.1  Mi  RING  I  lie  Vctual  Temperature  of  Tires  During 
Vulcanization,  D.  F.  Cranor.  India  Rubber  World,  vol  68,  no  5,  \n;r  1,1923 
pp.  709-710.  6  figs  Deals  with  full-molded  fabric  tires,  air-bag  single-cured 
cold  tires,  and  single-cured  cud  truck  I  ins 

'DM  II,     STEEL 

Forging  wn  Hi  u  I'm  vtment  Forging,  Annealing,  Hardening  and  Tempering 
tool  Steel  E.  J.  0'Leary.  West,  Machj  World,  vol  14,  no.  7,  July  1923.  pp. 
227-22S.     Important  points. 

11;  V.NSF0RMERS 

Accra  mi  Tests,  Icoui  icj  rests  for  Transformers  Elec  World,  vol  82,  no 
5.  Vug  II.  1923,  p  284  Results  ol  tests  (01  determining  mechanical  strength 
and  t  henna  I  limitation  1  »t  common  types  ol  voltage  transform)  is 

Cbntrai  Station,  Testing  "i  Testing  transformei  Eoi  Central  Stations,  \ 
B.  Hendricks,  Jr  Gen  Elec,  Rev  vol  2('..no  7.  July  1923,  pp  177  195,  15  figs 
Necessar]  qualifications  for  reliable  insulation  testing  and  description  ol  the 
various  equipments  standardized  for  this  purpo     and  foi  high  cur  rent  testing. 

Rating      Tests   for    Rating   Current     ["rai    Fori   ei        Elec     World,    vol    s-'.    no     '. 
July  28, 1923,  pp   169-173, 8  fig!      Effect  of  high  current  on  mechanics     I 
thermal  capacity  Btudied;  detail > ol 

mi   tWO  lai  !"      \l  I  nil  e    I  '.ir-t    systems 

tr  wspdi;  rATION 

Motor-Truck    ind   Railwai       fin-  Co-ordinaf 1    Motor-Truck   and  Railroad 

Transportation,  \i    .1    I     Banham      S01     Vutomotivi    1  ngrs      Jl     ■  "'    13,  no 
!    \ug  1923, pp  122  124 and  138     1  ei  at    inada; 

tiel.l  of  in.. im  1 1  in  1     trap  cars. 

11  BES 

m  \mi  1  *.-   \i  1  vox  1  m  c  in-pi  11  M  M.\  1  -1 1  m  Alio  1  Mag 

nesium    Vlloy  Seamli  I  tion,  No.  11,0 

Juni  1   pp      Spi  manufai  ture,  phj 

prop.   Hi.  mhI     I         I  ||  !    ing, 

1  1  RBO  Gl  NERATt  »F 

C 1  Rev.,  vol    26, 

no  g    \ >  1 . ■    [fl  13,  pi  ''',  1  fig      I  tiliiat  -  ■«•  I 

pla 
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VTADUl 
Chicaoo      The  South  Park  Boullevard  Viaduot,  T.  1    Condron      West  8oc.  El 

Jl.,  vol.  28,  no.  7,  July  1923,  pp.  20  ige      Main  viaduct  i    to  be  of  struc- 

tural steel  o  concrete  with  reinforced  concrete  decl     there  ari    three 

independent  structures  of  three  spans  each,  with  six  lines  of  paralle]  girders, 
supported  on  columns  and  connected  by  transverse  Boor  beams  t..  support 
concrete  dirk. 

w 

WAG!  - 
Systems.     Piece-Time-Rate    Determination    from    Time    Records    (Stuckzeitermit- 

tlunn  aus  Zeitaufnahmen),   II    von   Weese.     Werkstatf  techmk,  vol.  17,  no. 

12.  June   ISi    1923,  pp.  370-373.     Critical  discussion  of  existing  methods  of 

piece-rate  determination,  :unl  suggestion  of  new  method. 

Wane   Systems    i  I.rs   nouvelles   mcjthodes  de   remuneration   du   travail), 

Lucien  Freling.     Technique  Moderne,  vol.  15,  no.  14,  July  15,  1023,  pp.  427- 

429,  10  figs.     Summary  or  present  systems  uf  time  and  piece  rate  and  their 

modification. 

W  \TER 
Reactions  of  Culture  Media.     The  Reactions  of  Culture  Media — Part  11,  George 

C.  Bunker  and   Henry  Schuber.      Un    Water  Works  Assn. — Jl,  vol.  10,  no. 

4,  July  1923,  pp.  072-085,  1  lis;       Medalia's  standards;  a  buffer  mixture  of  wide 

range  (pll  1  to  12).  buffer  tablets,  and  indicator  tablets:  standards  from  buffer 

mixtures  of  Clark   and    I.uhs;   color  standards  prepared   from   mineral  colors; 

influence  of  11.  I.  C.  of  nutrient  agar  on  development  of  colonies  of  bacteria. 

WATER-GAS  MANUFACTURE 

Blue-Water-Gas.  The  Manufacture  of  Blue  Water  this.  Gass  Jl.,  vol.  103,  no. 
3138,  July  4,  L923,  pp.  134-157,  8  fins.  Tenth  report  of  Research  Sub-Com- 
mittee of  Gas  Investigation  Committee  of  Instn.  Gas  Engrs.  Theoretical 
considerations;  experiments  to  ascertain  wheteer,  by  reducing  depth  of  fuel 
bed  (in  manufacture  of  blue  water  gas  according  to  principle  of  ellwik-Fleischer 
process),  manufacture  could  be  carried  out  more  efficiently  than  according  to 
method  of  operation  describes  in  Sixth  Report;  description  of  installation 
at  Adderley  Street  Works  of  Birmingham  Gas  Dept.,  where  experiments  were 
made,  details  of  tests  and  results  obtained. 

WATER    PIPES 
Joint  Materials.     St.  Louis  Tests  Three  Water-Main  Joint  Materials,  Leland  Chiv- 
vis.     Eng.  News-Rec,  vol.  91,  no.  5,  Aug.  2,  1923,  pp.  190-191,  2  figs.     Cement 
and  leadite  shown  to  be  superior  to  lead  for  resistance  and  deflection,  while 
lead  and  leadite  are  more  readily  worked. 

WATER    POWER 

Development.  Graphic  Analysis  of  Economy  of  Developing  Water  Powers,  G.  R. 
Kenny  and  Page  Golsan.  Elec.  World,  vol.  82,  no.  3,  July  21,  1923,  pp.  119- 
122,  8  figs.  Aid  to  study  of  sites  which  may  become  economically  feasible 
through  increase  demand  for  power,  greater  interconnection  and  use  of  automa- 
tic or  semi-automatic  generating  stations. 

North  Carolina.  The  Water-Power  Situation  in  North  Carolina,  Thorndike  Saville. 
N.  C.  Geological  and  Economic  Survey,  Water  Resources  Division,  Circular 
No.  0.  1923,  25,  pp.,  3  figs.  Status  of  developed  power;  growth  of  power  use; 
growth  of  steam  power;  output  of  public  utility  power;  horsepower  required 
for  future  power  demands;  sources  of  water  power;  use  of  power;  engineering 
investigations. 


vs  VI  EH  801  1  ENING 
oda  4J»D  Zl  I  I"    K'  lal  i  and  Zeolite 

Water  Softening,    \    E    Behrnnu)    Am    Watei  Works  Assn      ji  ,  v.,1    10,  no. 
4 .  .1  nl \  19  oded 

indiscriminately; «  acb  lias  it-  ad' 

its  particular  in  Ids  „f  usefulness,  although  in  a  few  cases  choice  is  a 
debatable  quest  ion 
Plants      New  Features  Incorporated  in  Water  Softening  Plants,  C    R.   J. 

Ry.  Eng   &  Maintenance,  vol    19,  no.  7,  July  1923,  pp.  21  'deal 

of  water  treating  plants  recently  com- 
I  b     [11.  Cei 

wi.i  : 

Repair  Jons      Welding  unci  Brazing  Practices  That   Make  Repairs  Easy,  Gustav 
Radebaugh.     Coal  Age,  vol.  24,  no  3.  July,  19, 1923,  pp  99-101, 11  fia      Build- 
ing fire;  repairing  a  broken  machine  casting;  good  job  gives  part  so  \*  i 
of  its  original  strength;  preparing  work;  various  kinds  of  fluxes;  causes  of  poor 

Weld 

ee  i,S  II  Ming;  Electric  W tiding .  Arc;  Electric  Welding,  Herutance; 

Oxy-Aretijlene  Welding. 

WELDS 
Quenched-Arc.     Quenched  Arc  Welds,  O.  II    Eschholl      Am    Weld    Boe. — JL,  vol. 
2,  no.  6,  June  l!i2:i,  pp.  35-38,  3  fi)  U  on  welded  structures; 

i,  welrl  strength,  ductilil  -tribution,  shock 

and  fatigue  resistance,  points  needing  further  investigation. 

\\  I\D  MOTORS 
Uses.  Wind  Motors  and  Their  Uses  (Lee  aeromoteurs  et  leurs  applications),  Ach. 
Delamarre.  Outillagc,  vol.  7.  no  27,  July  7,  1923,  pn.  694-099,  3  figs.  Power 
of  wind  mill,  their  velocity  and  operation;  formulas  and  calculations;  describes 
different  types  of  wind  mills;  generation  of  electricity  by  wind  power  according 
to  various  schemes. 

WIND  TUNNELS 
Dimensions  and  Test  Rk.sii.ts  The  Modification  of  Wind-Tunnel  Result*  by 
the  Wind-Tunnel  Dimensions,  Max  M  Munlc  Franklin  Inst. — .11,  vol. 
1,  no.  2,  Aug.  1923,  pp.  203-213.  Necessary  corrections  are  determined  for 
influence  of  dimensions  of  wind  tunnel  upon  results  of  tests  on  wings  and 
propellers. 

WIRE 

Spring,  Carbon-Steel.  Wire,  Spring.  Carbon  Steel  (Heat  Treated).  U.  S.  Army 
Air  Service  Specification,  No  10,293-A,  June  15,  1923.  4  pp  Specification 
covering  material,  manufacture,  inspection  and  packing  of  carbon-steel  spring 
wire  which  is  suitable  for  springs  which  are  not  heat  treated  after  forming. 

WOOD 

Consolidated.  Consolidated  Wood — A  New  Material  for  Various  Intustries, 
W.  R.  Turnbull.  Roy  Aeronautical  Soc  — Jl.,  vol.  27,  no.  151,  July  1923,  pp. 
342-347,  4  figs.  Describes  what  is  called  by  author  consolidated  wood,  obtained 
by  compressing  wood  across  grain  and  parallel  to  annular  rings,  and  its  proba- 
ble advantages  for  airplane  and  propeller  parts,  farm-implement  parts,  wheel 
spokes,  etc. 

WOOD  PRESERVATION 

A  R.  E.  A.  Report.  Wood  Preservation — Report  of  Committee  XVII  Am.  Ry. 
Eng.  Assn.— Bui.,  vol.  24,  no.  255,  Mar.  1923,  pp  943-1041.  Service  test  record 
pp.  944-953;  Douglas  fir  treatment,  pp.  954-959;  treatment  of  marine  piling 
along  Atlantic  and  Gulf  Coast,  pp.  959-904;  Pacific  Coast  marine  piling,  pp. 
905-970,  1  fig.;  marine  piling  investigation,  pp.  971-1010,  14  fies  ;  marine  piling 
research,  pp.  1011-1022,  4  figs.;  preservative  treatment  of  white  oak  ties,  pp. 
1023-1029;  mechanical  preparation  of  ties  and  timber  treatment,  pp.  1030-1040, 
7  figs.;  directions  for  determining  penetration  of  sodium  fluoride  in  wood, 
p.  1041. 

Tie-Treating  Plant.  Treating  Plant  at  the  Dalles  Embodies  Permanent  Construc- 
tion. Ry.  Eng.  &  Maintenance,  vol.  19,  no  8,  Aug.  1923,  pp.  302-304,  7  figs. 
Describes  timber-treating  plant  put  into  operation  by  Union  Pacific  at  Dalles, 
Ore. 
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Two  views  of  Main  Street,  Dutton,  Ontario,  constructed  with  Tarvia  in 
1912.  A  surface  treatment  of  " Tarvia — B" has  been  applied  every  few  years. 


What  Dutton  thinks 

of  Tarvia  after  11  years  — 


What  better  advertisement  for 
Tarvia  could  we  offer  than  this  plain 
statement  of  facts  from  the  Reeve 
of  Dutton,  Ont.  Writing  under  date 
of  Feb.  21,  1923,  he  says: 

"I  believe  that  we  have  one  of 
the  oldest  Tarvia  pavements  in 
Ontario  and  I  am  writing  you  to 
let  you  know  the  good  service  we 
have  received  from  your  pavement. 
1  his  year  is  the  eleventh  year  since 
the  pavement  was  constructed  by 
contract,  on  our  Main  Street,  and 
since  that  time  it  has  been 
subjected  to  heavy  traffic  of  a 
mixed  variety. 

"For  the  money  we  have  spent, 
both  construction  and  mainte- 
nance, I  do  not  believe  we  could 
have  selected  a  hetter  pavement. 
The  maintenance  h;is  only  consisted 
in  a  periodical  coat  of 'Tarvia — B' 
and  sand  which  proved  satisfactory 
and  inexpensive. 

"I  believe  that  this  maintenance, 


which  was  never  neglected,  is  the 
real  reason  why  I  can  say  the  pave- 
ment is  in  better  condition  today 
than  when  first  laid. 

"I  have  no  hesitation  in  recom- 
mending Tarvia  pavements  for 
Main  Street  in  towns  and  villages 
who  desire  a  first  rate  pavement  at 
minimum  cost. 

"We  will  require  a  few  barrels  of 
'Tarvia — B'  this  year  probably,  as 
nomaintenance  was  given  lastyear." 

Tarvia  roads  are  not  only  firm, 
smooth,  dustless  and  mudless  all  the 
year  round — they  are  far  less  costly 
to  build  and  maintain  than  any  other 
type  of  modern  highway.  Because  of 
these  economies,  the  use  of  Tarvia 
insures  the  most  miles  of  good  roads 
that  can  possibly  be  built  and  main- 
tained with  the  road  funds  available. 
There  is  a  grade  of  Tarvia  for  every 
road  purpose  new  construction,  re- 
pairs or  maintenance. 


for  illustrated  booklet  and  further  information 


For  Road  Construction 
i  Ropair  and  Maintenance 


The 


7* 


Company 


MON  I  Kl    M 
II  \l  II    \X.  N    S 


i ORON  i  o 

\    \N(   <>t   VI   |< 


\\  IWII'I   I  . 

ioiin    N    B 


Every  advertise!  is  worthy  oi  youi  support. 
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Pulsometer  Engineering  Co.  Ltd. 

Reading,  England. 


Pulsometer  Turbine  Multi-Stage  Pump 
Centrifugal  Pumps  for  all  Services 

High  Efficiency 

Best  Workmanship 


BELLISS&MORCOMLTD. 

BIRMINGHAM,  ENGLAND. 

STEAM  ENGINES 
AIR  COMPRESSORS 

DIESEL  ENGINES 

CONDENSERS 

STEAM  TURBINES 


AGENTS: 


Laurie  &  Lamb, 


BOARD   OF   TRADE   BUILDING, 

MONTREAL. 


The  Canadian  Bridge  Co.,  Limited 

Main  Office  and  Works:        Walkerville,  Ont. 

Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 

Railway  and  Highway  Bridges  Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds  . 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention   Given   to   the   Design   and   Manufacture    of 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Birks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Advertisements  hare  an  educational  value.     Read  them  carefully. 
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L 


<?et%ur  WATER- POWER  PLANT 

MACHINERY j$W  KENNEDYS 


OWEN  SOUND 


Turbines 

Vertical  V  Horizontal 
Single  &  Double  Runners 

In  special  Penstocks  with  special 
fittings  to  suit  every  requirement. 

Turbine  Parts 


Headgate  ^Stoplog  Winches 

Bridgetrees  Hoists 
Cast  or  Cut  Tooth  Gears 

SpecialjMachinery  Built  to 
Engineers'  Specifications. 


r2fe  Wit  KENNEDY  &  SONS  limited 


OWEN    SOUND 


ONTARIO 


COBALT— M.  B.  Saunders,  8  SilverlSt.,    Phone  153.  MONTREAL— H.  C.  Kennedy,  232  St.  James  St.,    Phone  Main  394. 

HALIFAX-C.  A.  Fowler,  TramwaylBulldlng,    Phone  Sackville  1700. 


Let   Us  Quote 


Lake    Sand    and    Gravels 

We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 

Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Atlantic  Coast. 

Our  equipment  is  the  most  up- 
to-date,  enabling  us  to  furnish 
materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 

National   Sand    &   Material   Company   Ltd. 

D.  DICK,  Jr.,  President 

Welland  Ontario 


on 


Your  Requirements 


Journal  advertisers  are  discriminating  advertisers. 
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The    CAMBRIDGE    PORTABLE   C02   and 

Temperature  Indicator 


Weight    —    14  lbs. 
Size    —    13  x  7  x  514  ins. 


Demonstration  on  Request 


YY/"ITH  this  instrument,  both  the  temper- 
ature and   percentage  of  C0L,   in  the 
flue  gases  can  be  indicated  on  the  one  instru- 
ment, the  time  lag  being  practically  negligible. 

The  instrument  is  very  portable  and  is  complete 
in  itself.  In  operation  it  is  exceedingly  simple, 
no  chemicals  being  required;  the  results  are 
reliable  and  it  is  always  ready  for  immediate 
use.  There  is  nothing  to  get  out  of  order.  It 
is  particularly  suitable  for  Consulting  and 
Inspecting  Engineers,  also  for  large  power 
plants  as  a  test  instrument  to  check  permanent 
installations. 

—  Made  by  — 
THE  CAMBRIDGE  AND  PAUL  INSTRUMENT  CO., 
LTD.,   LONDON    AND    CAMBRIDGE,   ENGLAND. 

INSTRUMENTS  LIMITED 


HEAD  OFFICE: 

BRANCHES: 


45  BANK  ST., 

TORONTO 


OTTAWA 

QUEBEC 


Dominion  Bridge  Company,  Limited 


Montreal,  F>.Q. 


Engineers,    Manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS. 
BUILDINGS  OF  ALL  KINDS:  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS:  RIVETED  PIPE;  CAISSONS: 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES.  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES.  ETC. 
GEAR     CUTTING      AND      GENERAL      MACHINE    WORK. 

MAIN    OFFICE    and    WORKS: 


LACHINE    LOCKS,    P.Q. 


P.O.  ADDRESS:  MONTREAL 


Cable    Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO,    Out, 


WINNIPEG,     Man.. 


OTTAWA.    Ont. 


SALES     OFFICES: 


Montreal.  P.Q. 
Edmonton,  Alta. 


Toronto,  Ont. 
Vancouver.  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


Ottawa.  Ont. 


Advertisers  appreciate  the  engineer's  purchasing  power. 


October,  1923 


THE    ENGINEERING     JOURNAL 


35 


St.  Paul  Gas  Light  Company 

another  pleased  user  of 

ELESCO  Superheaters 

Elesco  Superheaters  have  well  established  their  superiority 
in  maintaining  100  degrees  superheat  on  the  Taylor  Stoker 
fired  Stirling  Boilers  with  an  aggregate  daily  load  of 
10,400  horsepower. 

Elesco  Superheaters  are  duplicating  this  kind  of  service  in 
many  other  prominent  plants. 

Correct  interpretation  of  exacting  re  .uirements  by  Elesco 
engineers  results  in  better  superheater  performance.  We 
can  offer  you  and  your  engineers  a  real  service  in  recom- 
mending the  right  size  and  location  of  Elesco  Superheaters 
that  will  give  the  best  efficiency  under  your  operating 
conditions. 

May  we  give  you  the  benefit  of 
our  experience  ? 

SEND     FOR      SERIES      O-T     BULLETINS 

The  Superheater  Company,  Limited 

Transportation  Bldg,  MONTREAL 
Works  at  SIIERBROOKE,  Que. 


Shipment  of  Four  150  II. P.   (72"  x  18  ft.)     Return  Tubular  Boiler*  f'ir  150  lbs.   workinr    pr< 

E.     LEONARD    A:     SONS.     LIMITED 

Head  Office  ;m<l  Workti    London,  Canada  itr.mc  beg  and  tftenti  From  Coatl  to  <  oasl 

EST  A  lU.ISIIKI)      1  s ;:  I 


Mention  of  The  Journal  to  advertisers  advances  vow  interests 
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DEPENDABLE    POWER 

"PLYMOUTH" 

GASOLINE 

LOCOMOTIVES 

FOR  ALL  INDUSTRIAL  HAULAGE 

A  TYPE  FOR  EVERY  PROJECT 

A  SIZE  FOR  EVERY  JOB 

RR.,   CONTRACTORS'  AND  MINING 
SUPPLIES 


Branch: 

108  Main  Building, 
TORONTO. 


|<ymUfecL 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Sranche*: 

COBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.      GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Johnson  Hydraulic  Valves 


for 

PUMPING  STATIONS  and 
CITY    WATER    MAINS 

JOHNSON  Hydraulic  Stop 
J  and  Check  Valves  combine 
the  duties  of  a  gate  valve  and 
multiport  check  valve. 

HTHE  Y  are  highly  efficient  and 
-*-  extremely  reliable.  They 
close  automatically  against 
reversal  of  flow,  and  are  also 
arranged  for  remote  control. 

'T'HESE  valves  are  built    in 
A    standard  sizes  above   12" 
diameter. 

Our  bulletin  No.  3  fully  explains 
them 


W-13 


ominionEngineeringWirks 


LIMITED 


MONTREAL 


CANADA 


Correct  Lubrication  Eliminates   Wear 


The  special  lubricating 
compound  in  which  the 
Trident  (Enclosed)  Gear 
Train  is  immersed  and  in 
which  it  revolves,  will  not 
wash  away.  It  stays  on 
the  gear  train,  protecting, 
preserving  and  lubricating 
it,  ensuring  years  of  ac- 
curate operation. 

Neptune  Meter  Co,,  Limited 

Factory  and  Head  Office 
1197  King  Street  W.  Toronto,  Ont. 

Manitoba:  Walnh  and  Charles,  406  Tribune  Bldfl.,  Winnipeg. 

Maritime  Province:  Jas.  Robertson,  St.  John,  N.B. 

HrltUh  Columbia:  Gordon  *  Belyea  Ltd.,  148  Alex.  St.,  Vancouver. 


A  Trident  for  every  purposed  Dlic 
CiMti  Compound,  Protectue,  lull 
detail!  upon  request. 


Valuable  suggestions  appear  in  the  advertising  jxigcs. 
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STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


CAMADIIA 

nnsEL  ifotmio): 


'ME! 


LUMETE© 

MONTREAL 


The  advertiser  is  ready  to  give  full  information. 
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Quality  and  Service 

The  fact  that  a  very  high  percentage  of  the  largest  and  most  important  power 
users  in  Canada  have  continued  to  patronize  us  for  so  many  years  without  a 
break  is  our  very  best  reason  for  inviting  the  patronage  of  others  when  in  the 
market  for 

Power  Transmission  Machinery 

and 
Elevating  and  Conveying  Machinery 

Our  complete  Catalogue  for  the  asking. 

DODGE  MANUFACTURING  CO.  OF  CANADA,  LIMITED 

Head  Office  and  Works:     -    TORONTO  Branch  Warehouse:   770  St.  Paul  St.,  West,     -    MONTREAL 


Distributors  :     Chapman   Double   Ball  Bearings   Ex    Our    Stock 


FAIRBANKS 
GATE    VALVES 


Built  to  More  Rigid  Specifications 
than  ordinary  Standard  Valves 


Besides  being  of  heavy  pattern  and  better 
metal,  these  celebrated  Gate  Valves  have 
the  following  features: 

Reversible   wedge  -  -  fits  perfectly 

either  way 
Pressure  may  be  applied  on  either 

side  of  the  wedge. 
Of     course     they     may     be     packed     under 
pressure  when  wide  open. 
Service  records  prove  their  value. 

Write  for  specifications  and  prices. 

The  Canadian  FAIRBANKS  MORSE  Co.,  Limited 

St.  John  Ouehec  Montreal  Ottawa  Toronto  Windsor 

Winnipeg  Calgary  Reginu  \  uuouver  Victoria 


Buy  your  tquipmtnt  from  Journal  advertisers. 
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Pressure  Easily  Regulated 


THE  two  De  Laval  two-stage  8-in.  centri- 
fugal pumps,  designed  for  1440  g.p.m. 
each  against  a  maximum  head  of  325 
ft.,  shown  in  the  photograph,  are  installed  in 
the  water  works  pumping  plant  of  Orillia. 
Ont.  They  are  driven  by  variable  speed 
motors,  by  means  of  which  the  pressure  up- 
on the  system  can  easily  be  varied.  Upon 
each  base  plate  is  mounted  a  tachometer 
driven  by  belt  from  the  motor  coupling,  also 
suction  and  pressure  gages,  so  that  the  op- 
erator can  at  all  times  know  the  speed  and 
the  pressure  developed,  from  which  it  is  pos- 
sible to  determine  approximately  the  amount 
of  water  being  delivered. 

Describe  your  pumping  requirements, 
and  our  engineers  will  be  glad  to  make  sug- 
gestions.   Ask  for  special  publication  B-103. 


DE  LAVAL  STEAM  TURBINE  COMPANY 


TURBINE  EQUIPMENT  CO.,  LTD. 
73  King  St.,  West,  Toronto 


THE  E.  LAURIE  COMPANY 
243  Bleury  St.,  Montreal,  Que. 
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ECONOMIZE 


If  you  are  a  Contractor — Engineer — 
Bridge  Builder  —  Quarryman  —  or  if 
you  operate  Mines  —  Brickyards  — 
Railroads  Sand  or  Gravel  Compan- 
ies —  we  want  you  to  write  us  at  once, 
because  we  will  save  you  time  and 
money. 

We  are  disposing  of  the  Equipment  and 
Supplies  which  can  be  released  from  the 
Queenston-Chippawa  Development — and  truly 
-  this  means  to  you — the  greatest  opportunity 
imaginable  to  secure  almost  anything  you 
might  desire  in  Construction  Equipment  and 
Supplies  at  interesting  prices. 


allow 


us    to    save    you    money 

Just   ask    for  copy  of  our    "Sales  Inventory"    and  let  us 
prove   what  we  can  do. 


Air  Compressors  —  Air  Aftercoolers  —  Bar  Benders  —  Blowers  —  Boilers  —  Buckets  —  Concrete  Cars  —  Cars  — 
Channellers  —  Concrete  Chuting  and  Mixers  —  Hoppers  and  Bins  —  Conveyors  —  Crushers  —  Drills  —  Hoisting 
Engines  and  Electric  Hoists  —  Locomotives  ~-  Pile  Hammers  -Pumps  —  Steam  and  Electric  Shovels  — 
Tractors  —  Motors  —  Transformers.  Construction  and  Camp  Supplies  of  every  description.  In  fact,  almost 
everything  imaginable. 


Operated  by 

Canadian    Equipment 
Co.  Limited 

Montreal 


fiydro  Salvage  Syndicate 

P.O.  Box  109      Niagara  Falls,  Ontario 


Operated    by 

F.  H.  Hopkins  &  Co., 
Limited 

Toronto    -    Montreal 


Remember  The  Journal  when  buying  apparatus. 
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A  Practical  Solution  of  your  Fuel  Problem 


IS  BY  USING  AND  SPECIFYING  BEST'S 
INTERLOCKING  WEATHER  STRIP  FOR 
ALL  HEATED  BUILDINGS. 


IT  WILL  SAVE    YOU  FROM  FIFTEEN 

TO     FORTY     PER       CENT      OF     YOUR     FUEL  Spring  Bronze  and  Brass  Weather  Strip 

for  doors  'and  casements  comes  in  four 
T3TT    T  widths— X  inch— 1   inch— IK    inch    and 


Wear  Ever  Window  Weather  Strip  of  rubber  and  ztnc  is  ideal  for  windows. 


BEST     WEATHER    STRIP    COMPANY,    LIMITED 

BARTONVILLE,    Ontario. 

Telegraph  and  Express  Address — HAMILTON,  Ontario. 


Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  reGD. 

CANADIAN  AGENTS 


St.   Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  G.  Allan,  President 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO.  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made    to 
any  specification. 


J  inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,     ONT. 


The  advertiser  is  ready  to  give  full  information. 
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Cut 


Gears 


NOTE   CAPACITIES   OF    MACHINES   IN 
OUR  GEAR  CUTTING  PLANT 

Spur  Gears  up  to     -     16  ft.  diam. 

Internal  Gears  -     -    26]  ■>  ins.  diam. 

Bevel  Gears  -     62  ins.  diam. 

Worm  Wheels  -     -     52  ins.  diam. 

Helical,  Spiral  or 

Double  Helical     51  ins.  diam. 

Racks,     -----     25  ft.  long 
or,  by  reversing,     45  ft.  long 


Hamilton  Gear 
&  Machine  Co. 


76  Van  Home  St.    TORONTO 


Columbia  Data 
Sheet  Service 
is  at  your 
Command 


Y\  7"  HE  RE  correct  Columbia 
Pyramid  Brushes  are  used 
the  commutator  is  quiet,  cool 
and  smooth-running.  Let  us  co- 
operate. Columbia  Data  Sheet 
Service  selects  the  brushes  which 
are  exactly  right  for  each  in- 
dividual generator  or  motor. 
The  service  is  available  to  all, 
and  is  free— whether  your  brush- 
equipped  units  number  one  or  a 
thousand. 

Columbia  Pyramid  Brushes  are 
uniform  in  size,  structure,  capa- 
city and  performance.  Once 
tried  they  are  always  continued. 


CANADIAN  NATIONAL  CARBON  CO. 

Limited 


MONTRKAI. 


TORONTO 


YVINMPKC; 


N 


Look   for    this  Mark 
on  your   Brushes 


MG6 


When  buy/nil  consult  first  Journal  adtertisers. 
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Where 

Seconds  Count! 


A  thin  spiral  of  smoke !  Rapidly 
growing  denser  !  It's  the  beginning  of 
a  forest  fire.  If  not  checked,  terrible 
devastation  results. 

But  it  is  quickly  spotted  by  a  plane 
on  patrol.  Headquarters  are  called  by 
wireless  and  the  fire  reported  —  not  a 
second  is  lost. 

The  wireless  apparatus  must  be 
dependable — efficient.  It  is  a  necessary 
link  in  the  system  of  fire  fighting.  It 
must  not  be  responsible  for  the  loss  of 
a  second,  for  each  second  lost  means  a 
further  swelling  of  the  huge  annual 
forest  fire  loss. 


Where  seconds  count,  Mar- 
coni apparatus  is  called  for.  And 
it  is  easy  to  understand  why, 
when  one  considers  the  unrival- 
led manufacturing  facilities 
which  Marconi  commands  and 
the  continual  research  work 
undertaken  and  based  upon 
world-wide  experience. 

Upon  request,  we  shall  be 
glad  to  forward  full  particulars 
regarding  any  of  our  products 
or  services. 


Long  and  Satisfactory 
Service  is  assured  with 

JENKINS 

RADIATOR  VALVES 


Fi<J-  490 

Steam  Radiator  Valve 
Angle  Screwed 


Ordinary    radiator   valves   cannot   compare   with 
these  Jenkins  models. 

Made  of  virgin  metal  they  are  much  heavier  and 
stronger  and  embody  the  well  known  Jenkins 
Standard  in  design,  material  and  workmanship. 
These  Radiator  Valves  can  be  supplied  in  either 
screwed  or  male  union  ends.  The  Angle  Patterns, 
Figs.  490-1,  are  fitted  with  genuine  Jenkins  renew- 
able composition  discs  for  either  steam  or  hot 
water  service  whichever  may  be  desired. 
The  Quick  Opening  type,  figs.  493-4,  which  are 
recommended  for  Hot  Water  Heating  only  are 
fitted  with  a  plug  or  cylinder  of  suitable  metal, 
both  types  are  equipped  with  polished,  black, 
fibre  composition  wheels. 

Catalog  No.  9  -  free  on  request  -  describes  every 
Jenkins  Valve  in  detail.    May  we  mail  you  a 

copy  ? 


JENKINS  BROS., 

LIMITED 

Head  Office  and  Works: 

103  ST.  REMI  ST.,  MONTREAL 

Sales  Otliices: 

TORONTO,    VANCOUVER. 

European  Branch: 

LONDON  W.C.  2.  EN(J. 

Factories: 

MONTREAL.  BRIDGEPORT, 

ELIZABETH. 


494 

I'll  ion) 


Always  marked  with  the  "Diamond 

eiLkinsWves 

f  SINCE  1804 


Mention  The  Journal  when  dealing  with  advertisers. 
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Why  invest  in 
Hydro-Electric  Securities? 

Hydro-electric  securities,  the  obligations  of  an 
economically  sound  and  rapidly  growing 
industry,  combine  all  the  elements  of  safety 
with  the  assurance  of  steadily  increasing 
earnings. 

We  specialize  in  the  underwriting  and  sale  of 
hydro-electric  securities.  Write  for  our  list  of 
offerings.  With  your  technical  knowledge  you 
will  clearly  see  that  they  offer  the  most 
attractive  opportunities  for  profit  with  safety. 

NESBITT,  THOMSON  &  COMPANY 

Limited. 

145  St.  James  Street,  Montreal. 
Toronto,       Hamilton,       London,  Ont.       Winnipeg. 


269 


Unit  cell  being  re- 
moved from  Midwest 
Air  Filter  for  clean- 
ing. 


Data  Book  F*16  is  just  off 
the  preas.  Send  for  your 
copy. 


DUST 

DESTROYER 
and 

THIEF! 

Even  when  it  does  not  lead  to  short 
circuits  and  serious  damage,  dust 
from  cooling  air  settling  in  fine  air 
passages  and  windings  of  turbo- 
generators and  other  rotating  equip- 
ment causes  power  losses. 
In  compressors  and  engines,  dust 
wears  cylinders  and  valves,  as  well 
as  it  wastes  power.  End  dust 
troubles  in  your  plant — instal 

The  Air  Filter  With  No 
Moving  Parts 

Midwest  Air  Filters,  with  no  mov- 
ing parts  -  no    sprays,    nothing 

to  get  out  of  order,  end  dust  dam- 
age and  dust  losses.  Maintenance 
costs  are  close  to  zero.  Operating 
costs  are  nil.  Our  engineers  have 
installed  them  in  hundred  of  plants. 
Call  them  into  consultation  without 
obligation. 


I L | ERS 


MIDWEST    CANADA     LIMITED 

83  Craig  Street.  West  MONTREAL.  Que. 


GRANT,  HOLDEN,  GRAHAM,  Ltd. 


G.  H.  G.  Polar  Sleeping  Robes 

made  to  stand  the  most  severe  climates. 

Filled  with  the  best  quality  Down 

and  lined  with  Wool  Kersey. 

Covered  with  Waterproof  Duck 


Head  Office  and  Factory : 

147-151  Albert  Street,  Ottawa,  Ont. 

Branch  Factories:  Vancouver,  B.C.  and  Hull,  Que. 


E.  G.  M.  Cape  &  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some   buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que.;  Additions  to  old  Medical  Bldg 
and  Library  for  McGUl  University. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDQ.  PHILIPS  SQUARE 
MONTREAL 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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KENT'S 
MECHANICAL 
ENGINEERS- 
HANDBOOK 


ROBERT  T.KENT 


THE  NEW  KENT 

The  Work  of  36  Experts 

KENT'S 

Mechanical  Engineers' 
Handbook 

10th  Edition, 
Entirely  Rewritten 

Why  YOU  should  have  the 
new  KENT 


It  is  Authoritative 
wrote  it. 


-36   experts 


nNTr9!D.'Ti<» 


It  is  practical — Saves  the  time 
of  the  busy  engineer. 

It  is  Complete — over  50%  more 
material  than  the  previous 
edition. 

Its  references  form  a  complete  bibliography  of  all  that 
is  worth-while  in  engineering. 

It  gives  the  engineer  the  necessary  data  for  the  design 
of  practically  every  commercial  manufactured 
articles. 

It  presents  the  very  last  word  in  engineering  practice — 
1923  methods  throughout. 

Real  Leather— $7.00  "Atholeather"    SG.00 


NEW  EDITIONS—NOW  READY 


HYDRO-ELECTRIC  POWER  STATIONS 
Second  Edition,  thoroughly  Revised  and  Reset 
By  David  B.  Rushmore  and  Eric  A.  Lof. 
Covers  the  entire  subject,  from  the  consideration  of  the  rainfall,  furnish- 
ing the  water  supply,  to  the  construction  and  operation  of  the  electrical 
equipment. 

830  pages.        6  by  9.        436  figures.        Cloth  binding. 

TECHNICAL  WRITING 

Second  Edition,  Re-written  and  Enlarged 

By  T.  A.  Rlckard. 

"Technical  Writing"  will  aid  every  engineer  to  write  terse  reports  of 
his  work,  to  state  facts  plainly  and  in  proper  English,  and  to  convey 
information  intelligently. 

337  pages.         5  by  7J$.        Cloth,  $2.00. 


Published  by 

JOHN  WILEY  &  SONS,  Inc. 

432  Fourth  Avenue,  -  -  New  York. 

Agents  for  Quebec: 

RENOUF  PUBLISHING  COMPANY 

25  McGlll  College  Avenue,  -  -  Montreal,  Quebec. 


WILEY  FREE  EXAMINATION  COUPON 

John  Wilry  A  Sons.  Inc.,  432  Fourth  Ave.,  New  York  City,  or  Renouf 
Publishing  Co.,  25  McOill  College  Ave,  Montrepl,  Quebec. 
Gentlemen:     Kindly    Bend    me    the    following    hooks   for  10  days'    free 
examination. 


Name 

Address 

I  am  a  member  of 

(State  what  Society).  I 

Subscriber  to  (^''K\ 

The  EnginecritiE.lonrrinl   V  No  J  EC    .1.1(1-2.)      I 

Send  the  coupon  for  YOUR  copy  of  the  New  Kent. 


PEDLAR'S 


"PERFECT 


^»*>IETAL 


THE  slogan,  "No  hill 
too  steep  or  fill  too 
deep  for  Pedlar's 
"Perfect"  Culverts,  is  well 
shown  by  the  accompany- 
ing illustration,  which  is 
reproduced  from  a  pho- 
tograph. 

This  Pedlar  Culvert  - 
like  air  other  Pedlar  Cul- 
verts —  successfully  re- 
sists the  most  enormous 
pressures  and  withstands 
the' internal  stresses  caused 
by  frost  and  ice. 

Write   for    Culvert    Booklet    "  E.  I.  " 

We  also  manufacture  Steel- 
crrtr,  Metal  Lath.  Rib  Fab- 
ric, Floor  Tyle,  Metal  Roof- 
ing and  Siding,  etc. 

The  PEDLAR   PEOPLE 
Limited 

(Established     1861) 

26  Nazareth  St.,  Montreal,  Que. 

136  Lower  Water  St.,  Halifax. 

263  Rue  St.  Paul,  Quebec. 

Executive  Offices:  Oshawa,  Ont. 

Factories:   Oshawa,  Ont.  and 

Montreal,  Que. 

Branches: 

Ottawa,  Toronto,       Hamilton, 

London,  Winnipeg,         Calgary, 

Vancouver. 


EVERYTHING 
IN  SHEET    METAL 


Don't  fail  to  mention  Th<  Journal  when  writing  advertisers. 
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Protect  Your  Town 

Against  Fire  and 

Disease 

See  to  it  that  there  is  an 
adequate  supply  of  pure, 
fresh  water  properlystored 
and  distributed  and  the 
fire  and  disease  problems 
are  greatly  simplified. 

Properly  stored  ---  that 
calls  for  a  Canadian  Des 
Moines  Elevated  Steel  Wa- 
ter Tank.  A  few  hours 
pumping  each  day  keeps 
it  full.  Gravity  does  the 
rest,  distributes  the  water 
at  sufficient  pressure  to 
meet  every  contingency. 
Sure,  safe,  economical. 

Pure  water--in  addition 
to  Elevated  Steel  Tanks, 
we  build  complete  water 
works  systems,  including 
filters,  pump  house, 
mains,  hydrants,  etc. 

Write  to-day  for  details 

Canadian  Des  Moines  Steel 
Co.,  Ltd. 

265  Inshes  Ave.,  Chatham,  Ont. 

Dept.  No.  65 — 70  St.  James  St. 

Montreal,  Que. 


CA?#AEEIAN 


ELLIOTTS  METAL  CO.  LTD. 

BIRMINGHAM  -  ENGLAND. 


COPPER 

Sheets 

plates 

Tubes 

free  Turning  rod 

redrawing  rod 

BRASS 


Canadian   Representatives: 

Openshaw  &  Bennet  Ltd. 

416  Phillips  Place  -      Montreal. 


John  Erskirie,  B.  So.,  A.M.E.I.C. 
General  Manager. 


William  Karrar, 
President. 


The  Mohawk  Sand  &  Gravel 

Company,  Limited 

Capacity — 25  cars  per  day 

Sand,  1    and  2    Crushed 

Gravel,  Pea  Gravel,  Crushed 

Pit  Run  Gravel 

Can  ship  by  T.H.B.,  C.P.R.,  G.T.R.,  M.C.R. 

Material  Test  Sand  contains  less  than  1%  of 
loam. 


Box  336 


Brantford,  Ontario 


MacKinnon  Steel  Co. 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS       -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Canadian  Metal  Window  &  Steel  Products  Limited 

^rj\'r  Office  and  Factory  160  River  St.,Toronto, Montreal  Office  169 Peel  St. 


lehestra 

The  name  of 
the  ORIGINAL  steel 
WindoWdll. 

The  symbol  of 
superior  QUALITY 
in  material,  patented 
design,  workmanship 
and  service. 


^JDlg  AGENCIES: 

iVpr^-T-'.       j.    B    pOWer,  Royal  Bank  Cham-  MacFarlane  -  Douglas    Co.,    Ltd.,  A.   L.  Charlebois,  Avenue  J   and 
JjLUJ  ,1  I  M.I.I  I  U.I  I  I  I  I  I  tJU-^                          bers,    Halifax,    N.S.                                   250   Slater   Street,   Ottawa  20th    Street,    Saskatoon. 

Gandv  &  Allison,  St.  John,  N.B.  Gormans,     Limited,     Edmonton 

W.   J.   Banks,    103   St.   John  St.,  *•  V.   Kilvert   &   Co..   402   Build-  and    Calgary 


Quebec. 


ers'    Exchange,    Winnipeg. 


T.     M.     Grimbley     &     Co.,     1158 


Homer    St.,    Vancouver. 
■  llliiruriliiiiiMiTiiiiiitiiiiiiiiiinMiiiiiiiE ■iniiirif miiirr [iiriimiiiE iiifiiiiiiiiaiiiiiJitiiiiiiiiiifiiriiiiifiuiiiKJI  initir iiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiinriitiii niiiriiiMiMiiiiiiiiiiiiiiixiiiiiiiiii iiMim iiiiiiriiiiiiiriiiifjitiiiifiiiiiiiitiiil 


The  Rail  Joint  Company  of  Canada,   Limited 

McQill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST  IRON  PIP 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


The  Nichols  Chemical  Company,  Limited 


Manufacturers  of  Heavy  Chemicals 


INDUSTRIAL  CHEMICALS 


Offices  : 
Montreal  and  Toronto. 


Works  : 
Sulphide,  Ont.;  Capelton,  P.  Q.;  Barnet,  B.C. 


Journal  advertisers  arc  worthy  of  youi  business  consideration. 


48 


THE     ENGINEERING     JOURNAL 


October,  1923 


Kh**Peirce 


STANDARD  HEAVY 
PRESTEEL    RACKS 


A  FEATURE  of  the  Peirce 
standard  secondary  racks 
is  that  the  point  of  fasten- 
ing is  practically  in  direct  line 
with  the  strain,  developing  the 
full  strength  of  the  metal. 

As  far  as  possible  this 
principle  has  been  carried  out 
in  all  Peirce  Specialties. 


ASK     YOUR    JOBBER 


Peirce      Exten- 
sion Back  Racks 
are  provided  on 
special  order 
only. 


N.  SLATER  Co.,  Ltd. 

Hamilton,  Canada. 


Your  Jobber  Handles 

DART  UNIONS 


ALL  DART  UNIONS 

HAVE  A 

Bronze  to  Bronze  Ball  Shaped  Joint 

Because  of  this  feature,  the  Dart  cannot 
deteriorate  at  the  vital  part,  and  is  easily 
connected  whether  pipes  are  in  or  out  of 
line. 

MANUFACTURED  BY 

DART  UNION  Co.,  Ltd. 

TORONTO 


Robert  W.  Hunt 

President 


Charles  Warnock 
Vice  Pre*.  &  Gen'l  Mar. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  teats  of  all  structural  material!  aad 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


REINFORCED    CONCRETE     PIPE     FOR 

WATER    SUPPLY    LINES 

IS 

Permanent,  Flexible 
..  and  Watertight  .. 


CANADA  LOCK  JOINT  PIPE, 

LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


STANDARD  -  STEEL  -  SERVICE 


STEEL  BUILDINGS  8c  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  &  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


Consult\the  advertiser,  his  information  is  valuable. 
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WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

I.— Duration  of  the  lease,  from  25  to  50  year*,  according  to 
the  importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  doe»  not  vary  during 
the  term  of  the  lease. 

3.— An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  is  subject  to  revision,  every  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  Installation 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


WANTED 

a~few  good  second-hand 

TRANSITS  &  LEVELS 

Apply  giving  full  particulars 
and  net  prices  for  cash. 


The  J.  Frank  Raw  Company 

LIMITED 

56  Adelaide  St.  East 

TORONTO      -      ONTARIO 


Canadian    Pacific   Railway 


Office  Building 


«  ir 


HALIFAX 


IS 

Dunham    Equipped 

Erected  1912,   Toronto, 

Ontario. 
Architects:    Darling    & 

Pearson,  Toronto. 
Heating  Contractors: 
W.  J.  McGuire  Co., Ltd. 
Approximately  300  Dunham 
Radiator  Traps. 

The  C.P.R.  is  a  mo- 
nument to  efficiency 
and  good  judgement. 
We  are  rather  proud  of 
the  Dunham  installa- 
tions made  here  and  in 
other  Canadian  Pacific 
buildings  such  as  the 
Chateau  Frontenac  at 
Quebec.  Dunham  serves 
everywhere. 

May  we  consult  with  you  ? 
C.  A.  DUNHAM  CO.,  LTD. 

TORONTO,  ONTARIO 
VANCOUVER,         WINNIPEG,         OTTAWA, 
MONTREAL,        CALGARY. 
LONDON,  Eng.:  18  St.  Thomas  St.,  S.E.  I. 


HEATING    SERVICE 

MADE  IN  CANADA 


A    Fuel  Economizer 

Plus 

The  Sturtevant  Fuel  Econom- 
izer's most  important  function 
is  to  save  fuel,  and  this  it  does  in 
a  very  effective  manner.  But 
additionally  gratifying  are  the 
five  other  distinct  savings  that 
are  just  as  positively  provided. 

Full  details  in  folder  610. 

B.  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL     GALT     TORONTO 
WINNIPEG 


Journal  advertisements  are  a  business  call  at  your  office. 
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Make  Anchorage  Changes 

a  Matter  ot  Minutes  and  a  Bolt  Wrench! 


Midwest  Box  Rails 
in  concrete  beams, 
carrying  Midwest 
Stringers  with  line 
shaft  hanger. 

Changes  in  the  location  of  overhead,  wall  and  floor 
equipment  are  bound  to  be  required  in  your  plant.  Plan 
NOW  to  make  them  quickly  without  delay — without 
boring  new  holes,  practically  without  field  work  of  any 
kind. 


MieWESI 


STEEL  SECTIONS 

are  adapted  to  any  type  of  building.  Midwest  Box  Rails 
set  in  concrete  buildings,  provide  for  anchorage  of  any 
equipment,  and  for  subsequent  charges  of  any  kind. 
Midwest  Steel  Stringers  can  be  quickly  and  firmly  fasten- 
ed to  I-beams,  channels,  beams,  girders,  and  in  brick  and 
wooden  buildings,  without  any  tools  but  a  bolt  wrench. 
Changes  in  location  of  overhead  equipment  are  a  matter 
of  loosening  a  few  bolts,  moving  to  the  new  position,  and 
tightening  bolts  again. 

Let  our  engineers  show  you  the  economy  of  equipping 
your  plant  with  Midwest  Steel  Sections. 

Data  Book  S-ll  tells  the  story  in  details.  —  Send  for  it. 

MIDWEST  CANADA  LIMITED 

83  Craig  Street.  West  MONTREAL,  Que. 


THE  VULCAN  IRON  WORKS, 

LIMITED 

Established  1874 

WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 
Electric  Steel  Castings 

Our  facilitiea  enable  urn  to  fl've 
prompt    and    efficient    aervicm 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


They  Pay  For 
Themselves 

EDDY'S  Fire-Pails  fulfill  insurance  companie's 
requirements  whereby  lower  premium  rates 
are  earned.  Thus  the  pails  soon  pay  for 
themselves. 


No  Metal  to 

Corrode 
No  Wood  to 

Dry  Out 
No    Hoops    to 

Slip 
No  Joints  to  Leak 


The  safest  and 
surest  emergency 
fire  pail. 


Used  in   many1   leading 
factories. 

The  E  B.Eddy  Co.,  Limited, 

HULL,  Que. 


Think  of 

BRANTFORD 

When  You  Need 

SAND  and  GRA  VEL 


Sand  for  asphalt,  brick,  plastering 
or  concrete.  Crushed,  graded  and 
washed  gravel  from  pea  up  to  2}>$". 

These  products  are  crushed  and 
screened  by  the  most  modern 
methods  and  have  passed  the  high- 
est government  tests. 


BRANTFORD 

SAND  &  GRAVEL  CO.,  LTD. 

BRANTFORD,  ONT. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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On  Sale  Everywhere 

Send  for  Catalogv 


VFfCfN  TAPES 

MADE   IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

THE /i/FK/N RULE f?Q.  orQANADA^lrj). 
W/f/Dso/ioffr. 


A 


CANADA  IRON  FOUNDRIES,  LIMITED 


CAST  IRON  PIPE 


44  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


William  Hamilton  Co.,  Ltd, 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO 


Canadian  Representatives: 

"Automatic 

AND 

"  Whitcomb 


n 


ts 


•Storage   Battery,   Trolley   and    Gasolene   Locomotives 

1  ton  to  20.     12"  gauge  to  standard. 

Battery   Charging   and   Control   Apparatus. 

Edison  and  Philadelphia  Diamond  Grid  Batteries. 

"Rochlilz"  Water  Stills. 


PowizY  §  Moody,  Iigm< 


85  FI,ORF.NCP.  STRF.F.T     -    TORONTO,  CANADA 


Calilo:     Kovnlizn 
ABC  6th  I  dition 


Phone:  Laki   idi  5208 


Are  you  paying  Power  Penalties? 
Are  your  Generators  Overloaded? 
Are  your  Motor  Circuits  Overloaded  ? 

POWER    FACTOR 

IMPROVEMENT  WITH 

Helsby  Static  Condensers 

WILL  REMEDY  ALL  THESE  CONDITIONS 

ASK  FOR  INFORMATION 

GRISWOLD  &  COMPANY 

LIMITED 
285  BEAVER  HALL  HILL.  MONTREAL 


Men  of  influence  consult  Journal  advertising,. 
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Acids: 

Niohola  Chemical  Co.,  Ltd. 
Air  Itrukes: 

Canadian  General  Electric  Co., 
Ltd. 
Air  Coolers: 

Laurie  and  Lamb. 
Alumina  Sulphate: 

Nichols  Chemical  Co..  Ltd. 
Ammonia  Controlled   Water 

Regulators: 

t'nder-Fecd    Stoker   Co.,    of 
Canada,  Ltd. 
Ammonia  Valves  and  Fittings: 

Crane  Ltd. 
Anchorage  Equipment: 

Midwest  Canada,  Ltd. 
Angles: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  WorksCo.,Ltd 
Arches,  Flat: 

Combustion  Engineering  Corp., 
Ltd. 
Asphalt: 

Imperial  Oil  Ltd. 
Ash  Handling  Equipment: 

Combustion    Engineering    Corp. 
Ltd. 
Automatic  Air  Valves: 

Jenkins  Bros.,  Ltd. 
Automatic  Underfeed  Stokers: 

Combustion  Engineering  Corp., 
Ltd. 

Taylor  Stoker  Co..  Ltd. 
Automobiles: 

Ford  Motor  Co.,  of  Canada,  Ltd. 


B 


Balls,  Chromang  Grinding: 

William  Kennedy  &  Sons,  Ltd. 
Balls.  Steel: 

Canadian  S.K.F.  Co.,  Ltd. 
Bar  Benders: 

Koehring  Co.,  of  Canada,  Ltd. 
Bar  Cutters: 

Koehring  Co.,  of  Canada,  Ltd. 
Bars,  Reinforcing: 

Algoma  Steel  Corp.,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Burlington  Steel  Co.,  Ltd. 
Bars,  Steel  &  Iron: 

Burlington  Steel  Co.,  Ltd. 

Steel  Co.,  of  Canada  Ltd. 
Beams: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 
Bearings,  Ball: 

Canadian  S.K.F.,  Co.,  Ltd. 

Openshaw  A  Bennett,  Ltd. 
Bearings,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Bearings,  Roller: 

Canadian  S.K.F.   Co.,    Ltd. 
Belting: 

Dunlop  Tire  and  Rubber  Goods 

Co..  Ltd. 

( ieneral  Supply  Co.,  of  Canada, 
Ltd. 

Jones  and  Glassco,  Regd. 
Blowers: 

B.  F.  Sturtevant  Co.  of  Canada, 
Ltd. 
Blowers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Blue  Print  Machinery: 

Instruments  Ltd. 

J.  Frank  Raw  Co.,  Ltd. 
Boilers: 

E.  Leonard  &  Sons,  Ltd. 

Waterous    Engine     Works    Co., 
Ltd. 
Boilers,  Heating: 

Engineering    &   Machine    Works 
of  Canada,  Ltd. 

E.  Leonard   &  Sons,  Ltd. 

Taylor  Stoker  Co.,  Ltd. 
Boilers,  Marine: 

Engine*  rin|    &    Machine    Works 
"i  '    muda,  Ltd. 
Boilers,  Power: 

Engineering    &    Machine    Works 
of  Canada,  Ltd. 
Boilers.  Portable: 

ES,  Leonard  A  Sons,   Ltd. 
Boilers,  Return  Tubular: 

Goldie   A  McCulloch  Co.,  Ltd. 
Bolts: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Ltd. 
Books: 

John  Wiley  4  Bone,  Inc. 

Renoui  Publishing  Co. 


Bridges,  Highway: 

Hamilton  Bridge  WorksCo.Ltd 
Bridges,  Steel: 

Canadian  Bridge  Co.,  Ltd. 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co. .Ltd. 
Broadcasting  Equipment: 

Marconi  Wireless  Telegraph  Co., 
of  Canada,  Ltd. 

Northern  Electric  Co.,  Ltd. 
Bucket  Loaders: 

Mussens  Ltd. 
Builders  Supplies: 

Jno.  E.  Russell  Co.,  Ltd. 
Building  Papers: 

Barrett  Co.,  Ltd. 
Buildings,  Steel: 

Canadian  Bridge  Co.,  Ltd. 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

MacKinnon  Steel  Co.,  Ltd. 


Cars,  Dump: 

Hydro  Salvage  Syndicate. 
Mussens  Ltd. 
Car  Dumpers: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Car  Equipment  Specialties: 

Dominion  Insulator  &  Mfg.  Co 
Ltd. 
Car  Pullers: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Car  Wheels,  Chilled  Iron. 

Canada  Iron  Foundries,  Ltd. 
Casements,  Steel: 

Canadian      Metal      Window      A 

Steel  Products,  Ltd. 
Trussed  Concrete  Steel   Co.,   of 
Canada,  Ltd. 
Castings: 

William  Kennedy  A  Sons,  Ltd. 
Castings,  Brass: 

Engineering    &    Machine    Works 

of  Canada,  Ltd. 
Superheater  Co.,  Ltd. 
Castings,  Bronze: 

Engineering    A    Machine    Works 
of  Canada,  Ltd. 
Castings,  Car  and  Locomotive: 

Canadian  Steel  Foundries,  Ltd. 
Castings:  Ferro-AUoy. 

Canadian  Steel  Foundries,  Ltd. 
Castings,  Iron: 

Canada   Iron   Foundries,   Ltd. 
Engineering    &    Machine    Works 

of  Canada,  Ltd. 
Gart8hore-Thomson     Pipe     and 

Foundry  Co.,  Ltd. 
E.  Leonard  &  Sons,  Ltd. 
Superheater  Co.,  Ltd. 
Castings,  Steel: 

Canadian  Steel  Foundries,  Ltd. 
Catenary  Materials: 

Dominion  Insulator  A  Mfg.,  Co. 
Ltd. 
Cement,  Dealers: 

Jno.  E.  Russell  Co.,  Ltd. 
Cement  Gun: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Cement,  Manufacturers: 

Canada  Cement  Co.,  Ltd. 
Cement,  Waterproofing: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Chains: 

Canadian  Link-Belt  Co.,  Ltd. 
Chains,  Silent: 

Jones  and  Glassco,  Regd. 
Channels: 

Dominion  Bridge  Co.,  Ltd. 
Hamilton  Bridge  Works  Co.,  Ltd. 
Chemist,  Industrial: 

Milton  Hersey  Co.,  Ltd. 
Chimneys: 

Combustion   Engineering  Corp., 
Ltd. 
Circuit  Breakers: 

Dominion   Engineering    Agency, 
Ltd. 
Coal: 

British  Empire  Steel  Corp.,  Ltd. 
Coal  Handling  Equipment: 
Canadian  Link-Belt  Co.,  Ltd. 
Canadian    Mead-Morrison    Co., 

Ltd. 
Combustion   Engineering  Corp., 

Ltd 

Dominion  Bridge  Co.,  Ltd. 
Coke: 

British  Empire  Steel  Corp.,  Ltd. 


Cooling  Air  Filters:        "^ 

Midwest  Canada,  Ltd. 
Compressor  Filters: 

Midwest  Canada,  Ltd. 
Compressors: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Compressors,  Air: 

Canadian  Westinghouse, Co.,  Ltd. 

Hydro  Salvage  Syndicate. 
Compressors,  Ammonia: 

Taylor  Stoker  Co.,  Ltd. 
Compressors,  Centrifugal:  Co. 

De  Laval  Steam  Turbine 
Concrete  Inserts,  Continuous: 

Midwest  Canada,  Ltd . 
Concrete  Mixers: 

General  Supply  Co.,  of  Canada. 
Ltd. 

F.  H.  Hopkins  A  Co.,  Ltd. 

Hydro  Salvage  Syndicate. 

Koehring  Co.,  of  Canada,  Ltd. 

Mussens  Ltd. 
Condensers, Synchronous  &  Static 

Canadian  General  Electric  Co., 
Ltd, 
Condenslte  Celoron  Silent  Gears. 

Diamond    State    Fibre    Co.,    of 
Canada  Ltd. 
Construction  Material: 

Northern  Electric  Co.,  Ltd. 
Contractors: 

E.  G.  M.  Cape  4  Co. 

Chick  Contracting  Co.,  Ltd. 

E.  O.  Leahey  A  Co.,  Ltd. 
Randolph  MacDonald  Co.,  Ltd. 

Contractors'  Plant  and  Supplies. 

F.  H.  Hopkins   &  Co..  Ltd. 
Controllers,  Electric: 

Canadian  Westinghouse  Co.  Ltd. 
Conveyors : 

Canadian    Mead-Morrison    Co., 
Ltd. 

Combustion   Engineering  Corp., 
Ltd. 
Conveyors,  Belt  and  Screw: 

Canadian  Link-Belt  Co.,  Ltd. 
Conveyors,  Portable  Belt: 

Mussens  Ltd. 
Couplers,  Car  and  Locomotive: 

Canadian  Steel  Foundries,  Ltd. 
Cranes,  Caterpillar  type: 

Koehring  Co.,  of  Canada,  Ltd. 
Cranes,  Locomotive: 

Canadian  Link-Belt  Co.,  Ltd. 

F.  H.  Hopkins  A  Co.,  Ltd. 

Mussens  Ltd. 
Cranes,  Travelling: 

Dominion  Bridge  Co.,  Ltd. 
Creosote  Oils: 

Barrett  Co.,  Ltd. 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Cross  Arm  Braces,  Steel: 

Burlington  Steel  Co.,  Ltd. 
Crushed  Stones: 

Jno.  E.  Russell  Co.,  Ltd. 
Culvert  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Gartshore  -Thomson      Pipe     and 
Foundry  Co.,  Ltd. 

Pedlar  People,  Ltd. 
Culverts,  Metal: 

Pedlar  People,  Ltd. 
Culverts,  Road: 

Canada  Lock  Joint  Pipe,  Ltd. 


Damp  Proof  Coating: 

Dominion  Tar  and  Chemical  Co., 
Ltd. 
Damper  Regulation: 

Under-Feed  Stoker  Co.,  of 
Canada,  Ltd. 
Derricks: 

Canadian    Mead-Morrison    Co  , 

Ltd. 
Mussens  Ltd. 
Dies: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Doors,  Fireproof: 

Canadian     Metal     Window    and 
Steel    Products,    Ltd. 
Draughting  Supplies: 
Instruments,  Ltd. 
J.  Frank  Raw  Co..  Ltd. 
Dredges : 

Canadian    Mead-Morrison    Co., 
Ltd. 
Drill  Chucks: 

Canadian  S  K.F..  Co.    Ltd. 


Drying  Systems: 

B.  F.  Sturtevant  Co..  of  Canada. 
Ltd. 
Dumb  Walters.  Electric: 

Turnbull  Elevator  Co..  Ltd. 

E 

Economizers: 

Combustion   Engineering    Corp.. 
Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd. 
Educational: 

Industrial  Extension  Institute. 
Electrical  Appliances: 

Northern  Electric  Co.,  Ltd. 
Electrical  Instruments: 

Instruments,  Ltd. 
Electrical  Supplies: 

Northern  Electric  Co.,  Ltd. 
Elevator  Safety  Gates: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Freight: 

Turnbull  Elevator  Co..  Ltd. 
Elevators,  Passenger: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Push  Botton: 

Turnbull  Elevator  Co.,  Ltd. 
Enamels,  Acid  &  Fume  Resisting: 

Dominion  Paint  Works.  Ltd. 
Enamels.  Industrial  Lighting: 

Dominion  Paint  Works,  Ltd. 
Engines,  Gas  and  Oil: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Engines,  Steam: 

Goldie  A  McCulloch  Co.,  Ltd. 

Laurie  and  Lamb. 

E.  Leonard   A  Sons.  Ltd. 
Excavators: 

Engineering    A   Machine    Works 
of  Canada,  Ltd. 
Excavators,  Dragline: 

Koehring  Co.,  of  Canada,  Ltd. 
Exhaust   Steam   Injectors,   Loco- 
motive: 

Superheater  Co.,  Ltd. 
Expanded  Metal: 

Pedlar  People  Ltd. 


Fans: 

B.  F.  Sturtevant  Co.,  of  Canada. 
Ltd. 
Fan  Engine  Regulators: 

Under- Feed   Stoker   Co.,  of 
Canada,  Ltd. 
Feed-Water  Heaters,  Locomotive: 

Superheater  Co.,  Ltd. 
Fence  Posts,  Steel: 

Burlington  Steel  Co.,  Ltd. 
Fibre,  Hard  Vulcanized: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Fillers,  Wood  and  Metal: 

Dominion  Paint  Works,  Ltd. 
Filters,  Air: 

Midwest  Canada,  Ltd. 
Fire  Alarm  Apparatus: 

Northern  Electric  Co.,  Ltd. 
Fireproofing,  Hollow  Tile: 

Interlocking  Tile  Co.,  Ltd. 
Fish  Paper: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Floortyle: 

Pedlar  People,  Ltd. 
Forgings: 

British  Empire  Steel  Corp..  Ltd. 

Dominion  Bridge  Co.,  Ltd. 
Friction  Clutches: 

Dodge  Manufacturing  Co.,  Ltd. 
Fuel,  Oil: 

Imperial  Oil.  Ltd. 
Furnaces,  Automatic: 

Under-Feed   Stoker   Co  ,   of 
Canada,  Ltd. 


Gasoline: 

Imperial  Oil,  Ltd. 
Gauges: 

Pratt  &  Whitney  Co  .  of  Canada. 
Ltd. 
Gear  Reductions: 

Hamilton  Gear    4   Machine  Co. 
Gears: 

Canadian  Link-Belt  Co..  Ltd. 

Dominion    Engineering     Works, 
Ltd. 

Hamilton  Gear    4   Machine  Co. 
Gears,  Machine  Cut: 

Jones  and  tilassco,  Regd. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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BURLINGTON  STEEL 


Company,  Limited 
hamilton  canada 


Elastic 

Limit 

Pounds 

Sq.  In. 

Factor  of 
Safety 

Working 
Stress 
Pounds 
Sq.  In. 

Saving 

over 

Structural 

Steel 

Saving 

over 

Intermediate 

Steel 

Structural 

33,000 

2.06 

16,000 

Intermediate 

40,000 

2.22 

18,000 

H.2% 

l  Rail  ) 

Hard       or     \ 

1  Billet  ) 

50,000 

2.56 

20,000 

20.0% 

10% 

The  Strongest  Bars  Made 

A  glance  at  the  above  table  shows  that  by  using  hard  steel, 
or  Rail  Steel,  for  reinforcement  the  designer  may  use  20,000 
pounds  unit  stress  in  his  steel,  and  still  have  a  factor  of^safety 
of  2.50,  or  a  25%  greater  factor  of  safety^than  by  using  struc- 
tural grade  steel  and  designing  for  only  16,000  pounds  unit 
stress.  At  the  same  time  he  uses  20%  less  steel,  and  as  a  con- 
sequence considerably  less  concrete.  He  has,  therefore, 
designed  a  safer  structure  for  less  money. 


If  he  is  sure  to  specify  Rail  Steel,  he  will  actually  have  a 
factor  of  safety  of  over  3.  Several  different  investigations, 
comprising  in  total  over  8,000  tests,  have  shown  Rail  Steel 
Bars  to  have  an  average  elastic  limit  of  over  60,000  pounds 
per  square  inch.  Rail  Steel  Bars  are  the  strongest  reinforcing 
bars  made. 

Further  proof  of  this  statement,  and  other  valuable  informa- 
tion on  both  Billet  and  Rail  Steel  Bars,  are  contained  in  the 
booklet  "Rail  Steel  for  Concrete  Reinforcing."    Send  for  it. 


Specify  your  reinforcing  steel  to  meet  A.S.T.M. 
specifications   A-16-14,    or  equal 


Send  for  This 
Valuable  Book- 


FREE 


The  first,  and    only    author- 
itative     and      comprehensive 

I      on      concrete,     Elein 
forcing    Bars    and     containing 

most      important      information 

on  the  manufacture,  qualities, 

;inr]    me   "f    i!:ni    Steel    Bai 


When  purchasing  equipment  consider  The\Journal  advertiser. 
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Gears,  Silent,  Waterproof: 

Diamond    State    Fibre    Co.,    of 
Canada,  l.tc]. 
Gears,   Double  Helical: 

De  I. aval  Steam  Turbine  Co. 
Generators: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  Westingbouse  Co.  Ltd. 
Grab  Buckets: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Ground  Joints  Unions: 
Dart  Union  Co.,  Ltd. 


Hangers: 

Dodge  Manufacturing  Co.,  Ltd. 
Heaters,    Boiler    Feed-Water: 

Goldie  4  McCulloch  Co.,  Ltd. 
Heating  Material: 

Crane  Ltd. 
Hoisting  Engines: 

Canadian    Mead-Morrison    Co., 
Ltd, 

Mllssrlis  Ltd. 
Hoists: 

Koehring  Co.,  of  Canada.  Ltd. 
Hoists,  Electric: 

Hydro  Salvage  Syndicate. 

Taylor  Stoker  Co.,  Ltd. 
Hoists.  Hydraulic: 

Turnbull  Elevator  Co.,  Ltd. 
Hoists,  Mono-Rail: 

Taylor  Stoker  Co.,  Ltd. 
Hydraulic  Press  Control  Systems: 

Taylor  Stoker  Co.,  Ltd. 


Industrial  Electric  Control: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion   Engineering   Agency, 
Ltd. 
Insulated  Rail  Joints,  Continuous 
Rail  Joint  Co.,  of  Canada,  Ltd. 
Insulating  Compounds: 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Insulation,  Fibre  and  Celoron: 
Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Insulators,  Porcelain: 

Dominion  Insulator  4  Mfg.,  Co. 
Ltd. 


Joints,  Filler  Paving: 

Barrett  Co.,  Ltd 


Kerosene: 

Imperial  Oil  Ltd. 


Lightning  Arrestors: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion    Engineering    Agency 
Ltd. 
Lighting  Equipment,  Industrial 
and  Street: 

Canadian  General  Electric  Co., 
Ltd. 
Locomotives: 

Mussens  Ltd. 
Locomotives,  Electric: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  WcstinghouseCo.Ltd. 
Hydro  Salvage  Syndicate. 
Lubricating  Oils  &  Greases: 
Imperial  Oil  Ltd. 


M 

Machinery: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Hydro  Salvage  Byndii 
Charles    Walmsley    4    Co., 
(Canada),  Ltd. 
Machinery,  Special: 

Dominion    Engineering     Works. 
Ltd, 
Marine-Machinery: 

William   Kennedy    4  Sons,  Ltd. 


Material  Handling  Plants: 

Canadian    Mead-Morrison    Co., 
Ltd, 
Measuring  Tapes: 

I.ufkin  Rule  Co.,  of  Canada,  I  td 
Merchant  Bars: 

British  Empire  Steel  Corp.,  Ltd. 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete   Steel    Co.    of 
Canada,   Ltd. 
Milling  Cutters: 

Pratt  4  Whitney  Co.,  of  Canada, 
Ltd. 
Mining  Machinery: 

William  Kennedy   4  Sons.  Ltd 
Motors: 

Canadian  Fairbanks-Morse  Co. 
Ltd. 

Dominion    Engineering    Agency 
Ltd 
Motor  Cars: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Motors,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Motor  Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Mixers,   Paving: 

Koehring  Co.,  of  Canada,  Ltd. 


Nails: 

British  Empire  Steel  Corp.,  Ltd. 


Oil  Burning  Equipment: 

Combustion   Engineering   Corp., 
Ltd. 
OH  Purifiers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 


Packing: 

Dunlop  Tire   4  Rubber  Goods, 
Co.,  Ltd. 
Paints,  Acid  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Antl-Corroslve: 

Dominion  Paint  Works,  Ltd. 
Paints,  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints,  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works,  Ltd. 
Paints,  Metal  Protectlves: 

Barrett  Co.,  Ltd. 

Dominion  Paint  Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion    Engineering     Works, 
Ltd. 

Charles    Walmsley    4   Co., 
(Canada),  Ltd. 
Paving  and  Paving  Materials: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Penstocks: 

Engineering    4    Machine    Works 
of  Canada,  Ltd. 
Pinions: 

Hamilton  Gear  4  Machine  Co. 
Pipe  Colls: 

Superheater  Co.,  Ltd. 
Pipe,  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Pipe  Couplings,  Union 

Dart  Union  Co.,  Ltd. 
Pipe  Fittings: 

Crane  Ltd. 
Pipe,  Lead: 

Steel  Co.  of  Canada,  Ltd. 
Pipe  Lines: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Ixick  Joint  Pipe,  Ltd. 
Pipes,  Cast  Iron: 

Canada  Iron  Foundries.  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry  Co..   Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd. 

National  Iron  Corp.,  Ltd. 


Pipe  Lock  Bar: 

General  Supply  Co.,  of  Canada, 
Ltd 
Pipes,  Reinforced  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Opensbaw  4  Bennett,  Ltd. 
Plates,  Steel: 

British  Empire  Steel  Corp.,  Ltd. 
Hamilton  Bridge  Works  Co., Ltd. 
Vulcan  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Ltd. 
Posts,  Indicator: 

Jenkins  Bros.,  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  4  Mfg.  Co., 
Ltd. 
Power  Apparatus: 

Northern  Electric  Co..  Ltd. 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels: 

Wm.  Kennedy  4  Sons,  Ltd 
Publishers: 

John  Wiley  4  Sons,  Inc. 
Renouf  Publishing  Co. 
Pulleys: 

Canadian  S.K.F.  Co..  Ltd. 
Dodge  Manufacturing  Co.,  Ltd. 
Pulleys,  Fibre: 

Diamond    State    Fibre    Co.    of 
Canada,  Ltd. 
Pulp  Grinders: 

Engineering    4   Machine    Works 

of  Canada,  Ltd. 
Charles    Walmsley    4   Co., 
(Canada),  Ltd. 
Pulp  Mill  Deckers: 

Engineering    4   Machine    Works 
of  Canada,  Ltd. 
Pulp  Mill  Machinery: 

Waterous Engine  Works  Co..  Ltd. 
William  Hamilton  Co.,  Ltd. 
Pulpwood  Machinery: 

Canadian    Mead-Morrison    Co., 

Ltd. 
Charles    Walmsley    4   Co., 
(Canada),  Ltd. 
Pulverized  Fuel  Systems: 

Combustion  Engineering   Corp., 

Ltd. 
Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Pump  Governors: 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Pump  Valves: 

Jenkins  Bros.,  Ltd. 
Pumps: 

Koehring  Co.  of  Canada,  Ltd. 
Canadian  Fairbanks  Morse  Co. 

Ltd. 
Dominion    Engineering     Works, 

Ltd. 
General  Supply  Co.,  of  Canada, 

Ltd. 
Charles    Walmsley    4   Co., 
(Canada),  Ltd. 
Pumps  and  Condensers. 

Goldie  4  McCulloch  Co.,  Ltd. 
Pumps,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Laurie  4  Lamb. 
Pumps,  Hydraulic: 

Taylor  Stoker  Co.,  Ltd. 
Pumps  Oil, 

Taylor  Stoker  Co.,  Ltd. 


Radiator  Valves: 

Jenkins  Bros.,  Ltd. 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co. 
of  Canada,  Ltd. 

Northern  Electrio  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  4  Mfg.,  Co. 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,  Ltd. 
Railroad  Spikes: 

8teel  Co.,  of  Canada,  Ltd. 
Railway  Ties: 

Canadian    Tie    4    Lumber    Co., 
Ltd. 


Railway  Equipment : 

Canadian  General  Electric  Co., 
Ltd. 
Rawhide  Pinions: 

Hamilton  Gear   4  Machine  Co. 
Rawlplugs: 

Dominion    Engineering    Agency 
Ltd. 
Reamers: 

Pratt  4  Whitney  Co..  of  Canada, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd 
Recording  Instruments: 

Combustion  Engineering  Corp., 
Ltd. 
Refrigerating  Machinery: 

Taylor  Stoker  Co.,  Ltd. 
Reinforcing  Steel: 

Burlington  Steel  Co.,  Ltd. 

Trussed  Concrete  Steel  Co.,  of 
Canada.  Ltd. 
Reservoir  Fittings: 

Guest  4  Chrime8,  Ltd. 
Rivets: 

British  Empire  Steel  Corp.,  Ltd. 
Road  Materials: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  4  Mfg.  Co., 
Ltd. 
Road  Tar: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Roofing  Cement: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 

Barrett  Co.,  Ltd. 
Rolling  Mill  Rolls: 

Canadian  Steel   Foundries,   Ltd. 
Roofs.  Built  up.  Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope  Wheel: 

Dodge  Manufacturing  Co.,  Ltd. 
Rope,  Wire: 

Dominion   Wire  Rope  Co.,  Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop  Tire    4   Rubber  Goods, 
Co.,  Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood : 

I.ufkin  Rule  Co..  of  Canada,  Ltd. 


Safes: 

Goldie  4  McCulloch  Co..  Ltd. 
Sash,  Steel: 

Canadian     Metal      Window      4 
Steel  Products,  Ltd. 

Trussed   Concrete  Steel   Co.,  of 
Canada,  Ltd. 
Sawmill  Machinery: 

Waterous  Engine  WorksCo.,  Ltd. 

William  Hamilton  Co.,  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Canadian  Link-Belt  Co..  Ltd. 

Charles    Walmsley    4    Co., 
(Canada),  Ltd. 
Sewer  Pipe: 

Canada  I.ock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Shaftings: 

Dodge  Manufacturing  Co.,  Ltd. 
Shafting,  Anchorage: 

Midwest  Canada,  Ltd. 
Sheets: 

Steel  Co.,  of  Canada  Ltd. 
Shovels,  Gasoline: 

Koehring  Co.,  of  Canada,  Ltd. 
Shearing: 

Barrett  Co.,  Ltd. 
Shingles,  Prepared  Asphalt: 

Barrett  Co..  Ltd. 
Skip  Hoists: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Smoke  Stacks: 

Engineering    A    Machine    Works 
:>nad:i,  Ltd. 
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THE  PRODUCTS  OF 

Guest  &   Chrimes   Limited 

ROTHERHAM     (Eng). 

WATERWORKS   CONSTRUCTIONAL   ARTICLES 

Siemen's   and   Adamson's  "Turbine"— WATER  METERS 

Sizes  H"—1S" 

VALVES   for  Water,  Gas  and  Sewage. 

Bateman  and  Moore's  AIR  VALVES. 

RESERVOIR    FITTINGS 

Standpipes,  Draw-Off  Valves,  Filter  Valves,  etc. 

PENSTOCKS,    WATER  LEVEL  RECORDERS,     FLAP  VALVES, 

PRESSURE  GAUGES,    TESTING  APPARATUS. 

Canadian  and  U.  S.   Representatives   

703  Federal  Bid*..        BRITISH- AMERICAN  FUEL  &  METALS 

TORONTO  LIMITED 


Telephones 
Adelaide   6958-9 


Turbine  Water  Metei — N  fo  7*2  inches 


TENDERS 


Quebec  Harbour  Commission 


TENDERS 

FOR  COLD  STORAGE, 

WAREHOUSE,  Etc.,  Etc. 

TENDERS  will  be  received  up  to  noon 
of  the  10th  day  of  October,  1923,  by  the 
Harbour  Commissioners  of  Quebec  for  supply- 
ing materials  and  executing  work  in  the 
construction  of  a  Cold  Storage  Warehouse, 
Power  Plant  and  Fish  Storage  House  in  the 
city  of  Quebec. 

Tenders  will  be  considered  for  the  whole 
plant  complete  or  for  the  following  items 
separately: 

MACHINERY — Including  piping,  power  wir- 
ing in  the  Power  Plant,  complete  and 
running,  etc. 
PIPING — Including  all  cooling  coils  and 
connections  from  and  to  the  brine  coolers, 
heating  apparatus  and  air  conditioning 
machines,  air-ducts,  etc. 
ELECTRIC  WIRING— For  lighting  of  all 

buildings. 
INSULATION  in  all  buildings. 

ELEVATORS  in  Mam  Warehouse  and  Fish 

Warehouse. 
SPRINKLERS  in  Main  Warehouse  and  Fish 

Warehouse. 

BUILDINGS  -Including  everything  to  make 
the  plant  complete  except  as  mentioned 
above. 

A  marked  cheque  must  accompany  each 
tender  equal  to  ten  per  cent  of  the  gross 
amount  of  the  tender,  made  to  the  ordei 
of  the  Secretary-Treasurer  of  the  Harbour 
Commission  which  will  be  returned  to  the 
unsuccessful  bidders  immediately  after  the 
Contract  ha8  been  awarded. 

After  the  contract  has  been  awarded  the 
isful  bidder  shall  furnish  a  satisfactory 
security  bond  of  double  the  amount  ol  the 
security  cheque,  when  the  security  cheque 
deposited  with  his  tender  will  be  returned  to 
him. 

Tend  tx    made  out  on  the  forms 

supplied  bj  the  Commj    ii 

l !:'  lowest  or  anj  tendei  will  arily 

be  ai  i  epted, 

Plans  and  spi  cifi<  ations  ma; 
Harboui  C  ommissioni  i     office  in  Queb  i  01 
Bet  "i  blue  prints  and  Bpo  ification 
had   foi    hiii  i  n  dollar    from  the  S 
11  w  upon  application  in  wi ,; 
(  HARLES  SMITH, 

Secretai     [Yea  urer. 
Quebec,  L8th,  L9 


The  Quebec  Streams' 
Commission 

PROPOSED  STORAGE  DAM 
LAKE  METIS 

Notice  To  Contractors 


AT 


SEALED  TENDERS,  addressed  to  the 
undersigned  and  marked  "Tender  for  Storage 
Dam  at  Lake  Mitis",  shall  be  received  at 
the  Office  of  The  Quebec  Streams'  Commis- 
sion, Parliament  Buildings,  Quebec,  until 
twelve  noon,  on  Wednesday,  the  17th  of 
October,  1923. 

Plans  and  specifications  can  be  seen  on  or 
after  this  date  at  the  Office  of  the  Commission, 
59  Notre  Dame  Street  East,  Montreal. 

Parties  tendering  shall  be  required  to  accept 
the  fair  wages  schedule  prepared  or  to  be 
prepared  by  the  Department  of  Labour  of  the 
Province  of  Quebec,  which  schedule  shall  form 
part  of  the  contract. 

Tenderers  are  notified  that  tenders  shall 
not  be  considered  unless  made  strictly  in 
accordance  with  the  printed  forms. 

A  cheque  accepted  by  a  Canadian  Bank 
for  the  sum  of  Twelve  Thousand  Dollars 
($12,000),  made  payable  to  the  order  of 
the  Provincial  Treasurer,  must  accompany 
each  tender,  which  sum  shall  be  forfeited  if 
the  party  tendering  declines  entering  into 
contract  for  the  work,  at  the  rates  stated 
in  the  offer  submitted.  The  cheque  of  the 
successful  tenderer  shall  be  held  as  security, 
or  part  security,  for  the  due  fulfilment  of  the 
contract  to  be  entered  into. 

The  lowest  or  any  tender  in  it  necessarily 
ao  epted. 

By  Order, 

J.  A.  TESSIER, 
Chairman. 
THE  QUEBEC  STREAMS'  COMMISSION 

59  Notre  Dame  Street  East. 
Montreal.  September  21st,  19 

Newspapers  inserting  this  advertisement 
without  authority  from  the  c  ommission  will 
not  '"  pan!  for  it. 

Department  of  Lands  and  Forests 

Province  of  Quebec 

LEASING  OF  WATER   POWERS 

Nut!'  e  is  hen  on  Tui 

Octobei    ll  \  M  .  in  Hi. 

00 

thi    De]  ai  tm<  nt   ol   I  ands  and  Forests  will 


offer  on  lease  at  public  auction  three  different 
water  power  sites  of  the  Megiscane  river,  in 
the  county  of  Temiscamingue  and  in  the 
vicinity  of  the  Canadian  National  Railways. 

Interested  parties  shall  be  under  the  obli- 
gation to  deposit  $10,000.00,  by  accepted 
cheque  to  the  order  of  the  Minister  of  Lands 
and  Forests,  at  least  three  days  before  the 
auction. 

This  deposit  will  be  forfeited  should  the 
applicant  put  up  no  bidding;  it  shall  be 
refunded  after  the  auction  to  the  unsuccess- 
ful bidders,  while  the  grantee's  deposit  will 
be  retained  as  a  guarantee  until  the  devel- 
opment is  completed. 

For  further  information,  write  to  the 
Department  of  Lands  and  Forests,  at 
Quebec. 

Elz.    Miville-Dechene, 

Deputy  Minister. 


Hydro-Electric  Power 

Commission  of  Ontario 

TENDER  FOR  EXCAVATION  OF 

A  TAILRACE  CHANNEL  AT 

DAM    No.    9,    ON    THE 

TRENT  RIVER 

Sealed  tenders  for  the  Excavation  of  a 
Tailrace  Channel  in  rock  will  be  received 
by  the  Hydro-Electric  Power  Commission 
until  4.00  p.m. 

Monday,  October  15th,    1923. 

The  work  involves  approximately  20,000 
cu.  yds.  of  nick  excavation,  disposal  and  fill. 

Instructions  to  Bidders,  Specifications, 
Drawings,  Form  of  Tender,  and  Schedule 
of  quantities,  may  l>e  obtained  ai  the  office 
of  the  Commission.  190  University  Avenue, 
Toronto,  on  and  aft<  i  Septemb  i  24th,  on 
deposit  oi  a  ma  que  for  $15  00,  w  hi<  h 

deposii   will  be  ••<  turned  upon  receipt   ol  a 
bonafide  tender  or  upon  die  return  in 
condition  ol  all  plan-  and  documents  issued. 

Tenders    musi     h.     accompanied    bj    an 

accepted   cheque   foi    $2,000.00,   payable  to 

the    order    ol    the    Hydro-Electri(     Powei 

que  «dl  he  retained 

by    the   i  ommission   until    the   contract    is 

I    iled. 

I  I  adeis     Shall 

envelope,   marked    "Tendei  ation 

i  'i   i  ailrai  e  Ch  innel  at  I  >am  No  9  I  '■ 

md  be  addressi 
i  er  Commissi! 

IIIO. 

w    w    popi 


Every  advertise!  is  worthy  oi  youi  support. 


T  II  K     K  N  (.  I  N  K  K  R  I  N  <i     JO  I    R  \   \  I. 
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Sodas: 

Nichols  Chemical  Co.,  Ltd, 
Speed  Reducers,  Gear: 

Hamilton  Gear  4  Machine,  Co. 
Steel  Head  Frames: 

Hamilton  Bridge  WorkaCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

F.  H.  Hopkins  4  Co..  Ltd. 

Mussens,  Ltd. 
Steam  Traps: 

C.  A.  Dunham  Co.,  Ltd 
Steel  Ralls: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combustion   Engineering  Corp., 
Ltd. 

Under- Feed   Stoker   Co.,    of 
Canada,  Ltd. 

Waterous  Engine  WorksCo.,Ltd 
Stokers,  Side-feed: 

Under-Feed   Stoker   Co.,   of 
Canada,   Ltd. 
Stokers,   Underfeed: 

Combustion   Engineering    Corp., 
Ltd. 

Taylor  Stoker  Co.,  Ltd. 

Under- Feed    Stoker    Co.,    of 
Canada,   Ltd. 
Stone  Crushers: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,   Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Canadian   Bridge  Co.,   Ltd. 

Canadian  Des  Moines  Steel  Co., 
Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd 

Standard  Steel  Constrn.  Co.,  Ltd. 

Vulcan  Iron    Works,  Ltd. 


Superheaters: 

<  ieneral  Buppl)  '  !o  .  of  <  !anadai 
Ltd. 

Superheater  Co.,  Ltd. 
Surveying  Instruments: 

Instruments.  Limited. 

J.  Frank  Raw  Co.,  Ltd. 
Switchboards,  Power  Lighting: 

Canadian  General  Electric  Co., 
Ltd. 


Tanks.  Steel: 

K.  Leonard   &  Sons,  Ltd. 

Engineering    4    Machine    Works 
of  Canada,  Ltd. 
Taps: 

Pratt  4  Whitney  Co..  of  Canada, 
Ltd. 
Tar: 

Barrett  Co.,  Ltd. 
Tile,  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Touring  Cars: 

Ford  Motor  Co.,  of  Canada.  Ltd. 
Tractors: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Transformers,  Lighting  &  Power: 

Canadian  General  Electric  Co., 
Ltd 
Transmission  Machinery: 

Dodge  Manufacturing  Co.,  Ltd. 
Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Turbines: 

General  Supply  Co.,  of  Canada. 
Ltd. 


U 

Underfeed  Stokers: 

Taylor   Stoker   Co  ,    Ltd. 
Union  Pipe  Couplings: 

Dart  Union  Co.,  Ltd. 


Varnishes,  Acid  Resisting: 

Dominion   Paint    Works,   Ltd. 
Varnishes,  Insulating: 

Dominion   Paint    Works,   Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Crane  Limited. 
C.  A.  Dunham  Co..  Ltd. 
Dominion     Engineering     Works, 

Ltd. 
Guest  &  Chrimes,  Ltd. 
Jenkins  Bros.,  Ltd. 
Kerr  Engine  Co.,  Ltd. 
Valves,   Automatic  Cut-off: 
Under-Feed    Stoker    Co.,    of 
Canada,   Ltd. 
Valves,  Regulating: 

Under-Feed   Stoker   Co.,    of 
Canada,  Ltd. 
Valves,  Relief: 

Under-Feed    Stoker   Co.,    of 
Canada,  Ltd. 
Venturi  Meters: 

General  Supply  Co.,  of  Canada, 
Ltd. 


W 


Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 


Water    Meiers: 

G-uert  Ltd 

Neptune  Meter  Co  ,  Ltd. 
Water  Pipe: 

Canada  Ix>ck  Joint  Pipe  Co..  Ltd. 
Waterproofing: 

Barrett  Co.,  Ltd. 

Dominion  Tar   4  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Wm.  Kennedy  4  Sons.  Ltd. 
Water  Softening  Plants: 

Laurie  4  Lamb: 
Water  Transmission: 

Canada  Lock  Joint  Pipe,  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
Welding  Metal: 

c;.  D.  Peten  4  Co.,  Ltd. 
Welding  Outfits,   Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co., Ltd. 

G.  D.  Peters   4  Co..  Ltd. 
Wheels.  Fibre: 

Diamond    State    Fibre    Co.,    ol 
Canada    Ltd. 

Canadian    Mead-Morrison    Co., 
Ltd. 
Winches: 

Taylor  Stoker  Co.,  Ltd. 
Wire: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Limited. 
Wire  Mesh: 

Trussed   Concrete  Steel   Co.,   of 
Canada.  Ltd 
Wires  and  Cables: 

Northern  Electric  Co.,  Ltd. 
Wood  Preservations: 

Barrett  Co.,  Ltd. 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Worm  Gear: 

Hamilton  Gear    4   Machine  Co- 


Request  for  Institute  Records 

To  the  Members  of  The  Institute 


In   order   to    make    the   Year    Book   and    List   of    Members   of    the   greatest    possible    value    to    the    membership,    it    is   earnestly 
requested  that  you  kindly  fill  in  the  return  slip. 

In  many  cases  we  have  not  on  our  records  the  official   positions  of  our  members  and  it  is  hoped   that  all  members  will  return 
the  slip,  filled  in.  at  the  earliest  possible  date. 

FRASER  S.   KEITH,    Secretary. 


Name  in  full 


College  degrees 

Military  titles  and  honours    including  dates  of  enlistment  and  demobilization 

Firm  and  position 

Mailing  address 


Advertisements  have  an  educational  value     Read  them  carefully, 
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Self  Regulating 

PUMPS 


Illustration  shows  one>f  TENjRKES  RoTURBo  PUMPS  Installed  or  on  order  for 
The  St.  John  Drydock  &  Shipbuildinft  Co. 

The  three-main  pumps,  "one  of  which  is  shown  above"  have  an  average  capacity  of  over 
250,000,000  imperial  Gallons  per  24  hours  and  a  maximum  capacity  of  over  300,000,000 
imperial  Gallons  per  24  hours. 

Ask  for  the  REES  Catalogue  and  any  desired  information. 


THE  GOLDIE  &  McCULLOCH  CO.,  LIMITED 


Head  Office  and  Works,  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1 101-2. 
Bank  of  Hamilton  Bld'tf 


WESTF.RN  BRANCH: 

248  McDermott  Ave., 

Winnipeg,  Man. 


OUEBF.C  AGENTS: 
Rou  St.  Grelft, 

4*0  St.  JiihimSi  . 
Montreal,  Out. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  ft  Co., 
Vancouver,  B.C 


Journal  advertisers  are  discriminating  advertisers. 
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the  ATLAS  CONSTRUCTION  C?  l, 


MITED 


[MM  MIRK  RFC  0. 


Engineers  and  Contractors 

37  Belmont  Street  —  Uptown  6970 

MONTREAL 

C.  Michael  Morssen,  M.E.I.C..  President  A.  Sydney  Dawes.  M.E.I.C..  Vice-President 


PROFESSIONAL     CARDS 


CANADIAN    INSPECTION   & 
TESTING    CO.   LIMITED 


Toronto  Office: 
100  JARVIS  STRKKT. 

Montreal  Office: 
445-40*  SHAUGHNESSY    BUILDING. 


209  Heaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reduction*  from  Plan*,  Blue  Print*, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128   Wellington  St.  Ottawa,  Ont. 

Head  Office:  London,  England. 
Principals:    Sir  G.   C.   Marks,  Sir  Dugald 
Clerk,    Edward  C.  R.   Marks,  Matthew  A. 
Adam. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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PROFESSIONAL   CARDS 


625  Corlsttne  Building 


Douglas  Brbmnbb,  C.E.,  A.M.E.I.C. 
J   H.  Nobris.  M.E.,  A.M.E.I.C. 
A.  Reginald.  M.  MacLban,  M  8c,  Ph.D. 
V.  C.  Modlton,  B.  Arcs 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction   Work 
in  all  Branches. 

Tel. Up  3539  65  McGIIl  College  Ave. .Montreal 


R.  A.  ROSS  &  CO.. 

Consulting  Engineers 

Power,    Steam,     Hydraulic,    Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical   Engineer 


MONTREAL 


James  Ewlng  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions. 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Enginbbbs 

GRAIN      ELEVATORS 

Wh«rvo»  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,    Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING  ENGINEER 

164  St.  James  St. 
Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING.  AND  SUPERVISING  ENGINEER 
Reports,  Estimates,  Valuation,  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating 

Room  614  New  Birks  Building. 
MONTREAL.  Que. 

PHONE    UP  2181  P.O.    BOX    10*4 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineers 
Surveyors  and  Architects. 
Bridges,  Structures  &  Reinforced  Concrete. 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  Buildings  and  Schools. 
45  Jarvls  Street,  Union  Bank  Bldg., 

Toronto,  Ont.  Dunnville,  Ont. 


H.  M    HUGHSON.  M  C.S.F.E 

HON.  GERALD  V.  WHITE  PHONE  QUEEN   1  52 

J.  W    HUGHSON.  ME.  .AM  E.I.  C 

W.  C.  HUGHSON  and  SONS,  Limited 

Investigating  Engineers 

TIMBER   EXPERTS 
HOPE  CHAMBERS  OTTAWA 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 
TORONTO,  ONT. 


Geo.  K.  McDouqall,  B.8c,  M.E.I.C. 

E.  Raymond  Pease,  B.A.,  B.Sc,  A.M.E.I.C. 

Ferdinand  J.  Friedman,  B  8c,  A.M.E.I.C. 

McDougall.  Pease  &   Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating, Plumbing,  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts.  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,    Sewerage  and   Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and   Power 
Plants.      Reports,   Designs,  Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


GEORGE  E.  NEWILL 

M.E.I.C.  MEM.AM.SOC.M.E.,  M.I.MECH.E. 

Consulting  Engineer 

Design.  Operation  a  Supervision  of 

Steam  Power  Plants. 

Reports,  Tests  and  Inspections, 

Industrial  and  Mechanical  Problems. 

Appraisals  a  Fire  Loss  Adjustments 


189  St.  James  St.. 
MONTREAL 


Telephone: 
MAIN  450 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE.      RES'D  LI.  «».   PAT.  ATTY. 

DONALD    H     MACFARLANE,  B.Sc. 

associate 
712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION    COMPANY 

Engineers  and   Chemists. 
320  Lagauchetiere  St.  W.,       Montreal,  Oue. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branch*-  Tobonto  and  Winnipeg. 


Walter  J.  Francis, C.E.  F.  B.  Brown,  M.Se.. 
M.E.I.C  M.E.I.C. 

M..Aii.8oc.C.E.,  Mem.Au.8oc  M.E 

M.Inst.C.E.  Meh.A.1  E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Waltran, Montreal. "W.U.Code 

Long  Distance  Telephone:  Main  5643. 


J.    A.    BURNETT, 

M.E.I.C,     P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  301—205  St.     ames  St. 
Telephone  Main  6737.  Montreal 


BEAUBIEN,   busfield 

&    COMPANY 
CONSULTING  engineers 

2  PLACE  D'ARMES,      MONTREAL 
De  Qaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER.  C.  E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building. 
50  CHURCH  ST..         -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


M.E.I.C.  Tel.  Plateau  3860 

Mem.  Am.  Boo.  M.  E. 

F.  A.  COMBE 

Consulting  Combustion  and 

Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilisation    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc 

128  BLBURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office t  S  Elgin  St. 
Offices  throughout  Canada.        Booklet  free. 


President:     J.  G.  G.  Kbbbt 

Associates:    A.  L.   Mudob,  H.  R.   McCimoirr 

KERRY  &CHACE,  LIMITED 

ENGINEERS 

Hydro-Electric  A  Steam  Power  Developmental 

Steam  A  Electric  Railways 
Pulp  A  Paper  Mills  Industrial  Engineering 

Confederation  Life  Bldo.      TORONTO 


R.  O.WYNNE-  ROBERTS  &  SON 

Municipal  ami  Gr-npral  Engineering 
K«|Hirts—  Plans  —  Appraisals  —  Arbitrations 


B8  <   l.urili  Si 

torom  ro 


Telephone 

Main     2hS7 


Mention  oi  The  Journal  to  advertisers  advances  your  interests. 
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Hydraulic  Turbines 

-OF- 
CANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC   TURBINES  ENSURE 
A  SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Yes  We  Can  Supply  It 


Whenever  you  are  in  need  of  any  of  the  following  engineering  specialties,  just  write, 
wire  or  phone  your  requirement,  and  it  will  receive  our  immediate  attention. 

Rawlplugs— Inventions  Ltd.,  Montreal. 


I-T-E    Circuit    Breakers  and    U-Re-Lltes. 
Cutter  Elec.  &  Mfg.  Co.,  Philadelphia. 

1 1  i  Tension  Air  Break  Switching  Equipment 
S  &  C  Fuses  and  Lightning  Arresters. 
Schweitzer  &  Conrad,  Inc.,  Chicago. 
Air  Filters— Midwest  Canada  Ltd. 


Industrial  Control  A. Cor  DC, Hand  or  Auto 
Sundh  Electric  Co.  Inc.,  Newark,  N.J. 

Electric  Motors— Robbins   &    Myers. 

Brantford,  Ont. 
Magnet  Wire  and  Varnished  Insulations. 
Acme  Wire  Co.,  New  Haven,  Conn. 


Electrical  Porcelain— Federal  Porcelain  Co., 
Carey,  O. 

Telephone   and    Signal   Systems— Samson 
Electric  Co.,  Canton,  Mass. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24  Adelaide  Street,  East    -    Toronto,  Ont. 
QUEBEC  AND  EASTERN  ONTARIO  REPRESENTATIVE;       E.  W.  PLAYFORD,  358  Beaver  Hall  Sq.,  Montreal,  P.O. 


Canadian   Tie  and  Lumber  Co, 


LIMITED 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analrses  and  TmU  of  all  Materials  Including  Steel,  Braes.  Coal,  Oils. 
Water,  Ores.  Sands.  Cement. 

Specialists  (or  Industrial   Chemical    Problems,   Cement    and   Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Large-it  and  Beit  Equipped  Commercial  Laboratorlaa  la  Canada" 

ESTABLISHED  37  TEARS 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


Toronto 


Canada 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    mnd    WORK 


•{ 


Ontario  St.  East 

DARLING  •"<*  DAVIDSON 


MONTREAL 


Make  Journal  advertising  one  hundred  per  cent  efficient. 


The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
Including  15",  all  standard 
sections  of  ANGLES  from 
I"x6"  down  to  1#",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
In  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


WE  ALSO  FURNISH 


Slabs, 


Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 


Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES: 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 
Concrete  Reinforcing  Bars, 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

♦* 

Angle  Bars,    100%  Joints, 

Continuous  Standard   Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 

++ 

Sulphate  of  Ammonia 

Sulphuric  Add  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES; 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
Nova  Scotia:  P.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 


When  purchasing  equipment  consider  The  Journal  advertiser. 


THERE  has  recently  been  opened  to  traffic  another  fine 
stretch  of  modern  Asphalt  pavement — that  section 
from  Pickering  to  Whitby  on  the  Kingston  Road 
Provincial  Highway.  Construction  work  was  in  the  capable 
hands  of  Johnson  Bros.  Company,  who,  working  from  their 
plant  at  Whitby,  completed  the  work  in  excellent  time. 
Above  is  shown  part  of  the  new  Asphalt  road  from  Whitby 
west. 

Trunk  Highways  like  the  Kingston  Road,  which  carry  traffic 
of  all  descriptions,  from  local  picnic  parties  to  heavy  and  long- 
distance motor  truck  traffic,  must  be  built  for  permanence. 
The  choice  of  Asphalt  for  this  and  other  contracts  now  being 
filled  between  Whitby  and  Toronto  for  the  Department  of 
Public  Highways  of  Ontario,  is  testimony  to  the  proven 
durability  and  ideal  traffic  qualities  of  Asphalt. 


Toronto 


ROAD      ENGINEERING       DEPARTMENT 

Imperial  Oil  Limited 


Conflatt 


Our  illustration  was  taken  at  Whitby  town 
limits  looking  West.  Type  of  construction — 
M"  Sheet  Asphalt.  IX"  Asphslt  binder  over  a 
concrete  base.  The  Asphalt  driveway  is  30  ft. 
wide. 


THE 


ENGINEERING  JOURNAL 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBUC  " 


NOVEMBER  1923 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA 

AT  176  MANSFIELD  STREET,  MONTREAL 

VoL  VI  No.  11 


Charles  Walmsley  &  Co 

(Canada)  Limited. 
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ARE  NOW  MANUFACTURING  IN 
CANADA  and  RECEIVING  ORDERS 

~  FOR  ~ 

WALMSLEY 
COMPLETE  PAPER   MILL   EQUIPMENT 

HITHERTO  MADE  ONLY  AT  BURY,  ENGLAND. 


TREMOR  SCREENS 

PREVIOUSLY  IMPORTED  FROM  WATFORD  ENGINEERING  WORKS,  LTD.,  ENGLAND. 


WARREN  MAGAZINE  GRINDERS 

PATENTED  BY  J.  J.  WARREN  OF  BROWNVILLE,  N.Y. 


GWYNNE'S  CENTRIFUGAL  PUMPS 


OFFICE:  WORKS: 

DRUMMOND    BUILDING,  LONGUEUIL,    QUE., 
MONTREAL,  QUE.,  Tel:  Main  8252, 

Tel:  Uptown  1871.  (Two  Lines) 


CANADIAN  BRANCH  OF 

SIR   W.    G.   ARMSTRONG   WHITWORTH   &   CO.,   LTD.,   LONDON,   ENG., 

AND  BRANCHES; 

ALSO  CHARLES  WALMSLEY  &  CO.,  LTD.,  BURY,  ENGLAND. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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ACHINE 
TOOL 


48"X  48 
Openside 

Planer 

Four  Belt  Drive 
1   Rail  Head  and  Side  Head 

General  Machine  Shop  Equip- 
ment, Locomotive  and  Car  Shop 
Equipment,  Structural,  Bridge 
and  Shipyard  Machinery.  Re- 
pair Shop  Machinery. 


Drop  a  card  for 
photograph.-'  and 
full  particulars  of 
any  product  in 
which  you  are  in- 
terested. 


PlO 


The  John  Bertram  &  Sons  Co.,  Limited 

DUNDAS. 


MONTREAL 
723  Drummond  Bklg. 


ONTARIO.  CANADA. 

TORONTO  VANCOUVER  WALKERVILLE  WINNIPEG  HALIFAX 

32  Front  St.,  West        609  Bank  of  Ottawa  Bklg.      103)  2  Sandwich  St.       1205  Mr.Arthur  Bldg.  Roy  Bldg. 


Men  of  influence  consult  Journal  advertising. 
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"RENSSELAER 
Throttle  and  Control 

VAL  VES 


We  illustrate  above  a  "Rensselaer"  Valve  built  with  Square  Case, 
especially  designed  for  Throttling  and  Control  purposes. 

The  interior  gates  have  been  designed  to  prevent  the  tendency  of  the 
gates  to  tilt  into  the  port  openings.  This  valve  is  equipped  with  an  Iron, 
(brass  lined)  hydraulic  cylinder,  and  bypass  valves. 

We  believe  this  to  be  the  largest  valve  ever  built  according  to  this  design. 

For  further  particulars  send  for  Rensselaer  Valve  Company's  Book  No.  12 
fully  describing  same. 

We  would  be  glad  to  have  your  inquiries  and  specifications  for  large 
valves  of  this  type  for  which  we  are  the  selling  agents  in  Canada  for  the 
Rensselaer  Valve  Company  of  Troy,  N.Y. 

CANADIAN  REPRESENTATIVES 

The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONTREAL,      TORONTO,     WINNIPEG,     MONCTON,     NORTH  BAY,     VANCOUVER. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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What  is 


Celoron  ? 


CCONDENS1TE   ^k  f 
ELORON 

Silent, 

Waterproof, 

Oilproof  Gears. 


CELORON  has  a  multitude  of  mechanical 
and  electrical  uses  in  industry  and  is 
specially  suited  to  the  manufacture  of  Silent 
Gears.  It  is  tough,  hard,  chemically  inert, 
insoluble,  infusible,  and  of  great  dielectric 
strength. 

Celoron  is  a  laminated  phenolic  condensation 
material,  bonded  with  Condensite  and  can  be 
more  readily  machined  than  metal.  It  is 
supplied  in  sheets,  rods  and  tubes  or  machined 
parts  to  specification. 

Let  us  tell  $ou  more  about  Celoron — write  for 
technical  data  and  descriptive  booklets. 

Bearings,  gears,  pinions,  waterproof  insulation, 
radio  panels,  insulators,  bases,  condensers  ends, 
etc. 


Diamond  State  Fibre  Company 

of  Canada,  Ltd. 


TORONTO  - 


CELORON 

SILENT   GEARS 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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ROOFS,  WALLS  and  PARTITIONS 
can  be  constructed  more  economically  with 


Why  Use  Hyrib  ? 


BECAUSE  HYRIB 

Eliminates  all  forms  for  concrete. 
Saves  channels  and  wiring. 
Reinforces  the  concrete  and  plaster. 
Insures  fireproofness  and  permanence. 
Permits  wide  spacing  of  supports. 
Reduces  weight  of  construction. 
Increases  available  floor  space. 
Saves  time,  labor  and  material. 


Hyrib  Walls  and  Sidings 

are  much  less  expensive  than  other  types 
of  permanent  construction,  and  more 
economical  than  old-style  constructions 
which  require  constant  maintenance  on 
account  of  rust  and  decay. 

A  solid  two-inch  Hyrib  concrete  wall  is  as 
solid  as  a  12-inch  brick  wall.  It  conducts 
no  more  heat.  It  is  as  fireproof.  It  costs 
much  less.  It  is  more  quickly  erected  and 
more  easily  adapted  to  special  framing. 

Our  Hyrib  Book  is  free  to  all  who  write 
for  it. 


Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 

Branches:    TORONTO     MONTREAL    WINNIPEG     CALGARY     VANCOUVER 
Warehouses:    TORONTO    MONTREAL    WINNIPEG    CALGARY 


Every  advertisement  is  a  message  to  you. 
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SEWER  PIPE 


vor 


TN  reply  to  published  criticism  of  the  action 
■*■  of  city  council  in  adopting  the  Macallum 
recommendation  for  concrete  pipe  as  against 
vitrified  clay  pipe  (see  "Ottawa  Citizen,"  April 
26,  1923),  Mr.  A.  F.  Macallum's  letter  to  the 
Board  of  Control  reads: 


McCracken  Pipe  is  manufactured  in 
accordance  with  standard  specifica- 
tions issued  by  American  Society 
for  Testing  Materials  for  Cement- 
Concrete  Sewer  Pipe,  and  inspected 
by  the  Canadian  Inspection  and 
Testing  Company,   Limited. 


"Concrete  pipe  is  not  an  experi- 
ment. It  was  used  in  the  United  States 
eighty-five  years  ago,  being  imported 
from  Scotland.  It  was  so  high  in  cost 
that  after  a  few  years  clay  pipe  was 
substituted  for  the  smaller  sized 
sewers,  but  several  cities  have  concrete 
pipe  laid  from  50  to  SO  years  ago. 


"Brick  was  used  in  the  larger  sewers 
until  the  price  of  cement  had  lowered 
sufficiently  to  use  concrete,  and  in 
most  cases  brick  Is  no  longer  used.  Vet 
this  tame  agitation  was  started  by  the 
same  people  in  favor  of  brick  about  IS 
years  ago,   using  the  same  arguments. 


"The  clay-pipe  people  do  not  question 
the  strength  of  concrete  pipe,  for 
obvious  reasons.  The  city  engineer  at 
St.  Lambett,  Que.,  made  tests  of 
18-inch  clay  and  concrete  pipe  such  as 
we  are  getting.  The  clay  pipe  broke  at 
4,610  pounds  and  the  concrete  at  11,285 
pounds. 

"They  then  base  all  on  supposed 
acids  In  sewage.  Sewage  flowing  in 
sewers  in  not  septic,  and  putrefaction 
does  not  take  place  until  it  reaches  the 
disposal  works  or  outlets.  Yet  these 
disposal  works  are  all  made  of  concrete 
and  no  failures  have  been  recorded  in 
this  country." 


Write  for  complete  information  and  quotations. 

Jno.  E.  Russell  Company,  Limited 

General  Sales  Agents 
Harbor  Administration  Building,    Toronto 


'LFV 


SEWER  PIPE 

"The  Pipe  That  Endures' 


v  advertiser  is  worthy  of  your  sn/>/>i>rt. 
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Lt.  Col.  R.  G.  Stewart. 
President 


E.  A.  Larmonth. 
Vice  President 


E.  O.  Leahey. 

Man.  Director 


J.  D.  Cunningham. 

Secy.  Tres. 


E.  0.  LEAHEY  &  COMPANY 

_=^__=====_  LIMITED  _^^^_===_= 

GENERAL  CONTRACTORS 


Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 

Ont. 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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HOISTING    ENGINES 
GRAB    BUCKETS 


STEAM  HOISTS 
DERRICK  IRONS 
ELECTRIC   HOISTS 

All  sizes  in  stock 


Orange  Peel  Grab 


GRAB   BUCKETS 

All  types  and  sizes 
in  stock 


Double  Drum  Steam  Hoist  T 


Agents: 

B.  C.  EQUIPMENT  CO.  -  -  -  -  Vancouver 
FERGUSON  SUPPLY  CO.  -  -  -  -  Calgary 
O'HANLAN  FERGUSON  SUPPLY  CO.  Edmonton 
POWELL  EQUIPMENT  CO.  -  -  -  Winnipeg 
HARVARD  TURNBULL  CO.    -      -      -    Toronto 


CANADIAN  MEfUHKM 

CANADA  CEMENT  BUILDING 

works:   '  MONTREAL       wiiland  ont 


Journal  advertisers  are  discriminating  advertisers. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE   AND   WORKS 

Hamilton.  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 


—OF  EVERY  CLASS  OF— 


STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Advertisers  appreciate  the  engineer's  purchasing  power. 


November,  1923 


THE     ENGINEERING     JOURNAL 


11 


Mention  of  The  Journal  to  advertisers  advances  your  inter,  sis. 
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STEEL  CONCRETE 
SKYSCRAPERS  IN 
JAPAN  STOOD  UP 

*  i 

American  Earthquake  Proof; 
Construction  .Withstood  Re~j 
cent  Severe  Shocks. 


MAY  AFFECT  FAVORABLY 
THIS  TYPE  OF  BUILDING: 


Import   Shipments  ,  to  f  Go   Via  i  I 
Kobe  for  Some  Time,  Trade 
Commissioner  Cables. 


CONCRETE 

Proves  its 
Permanence 


Concrete  adopted  in  Japan  as  an  earthquake- 
proof  building  material,  has  met  and  succes- 
fully  weathered  the  severest  of  all  possible 
tests  —  the  biggest  earthquake  of  modern 
times. 

While  buildings  of  less  rugged  construction 
and  inferior  durability  crumbled  under  the 
repeated  shocks  or  were  licked  up  by  the 
ensuing  flames,  those  of  steel  and  concrete 
remained  unscathed.  Neither  quake  nor  fire 
could  hurt  therri. 

They  stand  to-day,  in  a  sea  of  ruin,  monu- 
ments to  the  indestructibility  of  Concrete 
construction,  justifying  the  foresight  of  the 
men  who  built  them. 


Specify 

CANADA    CEMENT 

Uniformly  Reliable 


CANADA  CEMENT 

CONCRETE 

FOR     PERMANCNCC 


We  maintain  a  Service  Department 
to  co-operate  in  all  lines  of  work  for 
which  Concrete  ia  adapted.  Our  lib- 
rary is  comprehensive  and  is  at  your 
disposal  at   all  times  without   charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building  Phillips  Square  Montreal 
Sales  Offices  at:  Montreal  Toronto  Winnipeg  Calgary 


Make  Journal  advertising  otic  hundred  per  cent  efficient. 
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RELIABLE 

The  Automatic  Telephone 

No  misunderstanding  through 
messengers — the  dial  will  do 
your  bidding. 

A  great  business  needs  a  quick, 
accurate  means  of  commu- 
r  ication  between  departmental 
executives,  far  away  shipping 
room,  engineers,  chemists,  etc. 

Such  is  the  P.  A.  X. — as  necess- 
ary to  the  operation  of  your 
plant  as  electric  power. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  House. 


5 


Kortftertf  Electric  Company 

limited  /         ' 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  TelephonQs" 


ftMUFACTURlNG 

Manual  Telephones 
AntomaticTclcphones 
"Wires  &  Cables 
Fire  Alarm  Systems 
P&dio  Sendin^and- 
recemn$E<piipr/?ent 

DISTRIBUTING 

Constriction  Material 
Illuminating  Material 
PoVer  Apparatus 
Household  Appliances 
Electrical  Supplies 
JrWcr  A  Li^bt  Plants 
Marine  Rttinss 

<<5 


'aluable  suggestions  appear  in  the  advertising  pages. 
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UGHT  RAILS 


Mentioning  The  Journal  gives  you  additional  consideration. 
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CRANE   PIPING    FOR   ANY   INSTALLATION 


Crane  valves,  fittings  and  piping 
specialties  meet  the  most  exacting 
requirements  of  safety,  efficiency 
and  endurance.  Backed  by  many 
years  of  experience  in  the  pro- 
duction   of  pipe-line    equipment 


and  aided  by  constant  contact  with 
users  of  piping  for  every  purpose, 
Crane  engineers  are  able  to  plan 
and  produce  dependable  equip- 
ment suitable  for  every  piping  re- 
quirement of  steam,  air  or  water. 


CRAN  E 

CRANE  LIMITED,  GENERAL  OFFICES:  386  BEAVER  HALL  SQUARE,  MONTREAL 
CRANE-BENNETT,  LTD.,   HEAD  OFFICE:  45-51  LEMAN  STREET,  LONDON,  ENG. 

Branchet  and  Sales  Offiees  in  31  Cities  in  Canada  and  British  Ides 
Works:  Montreal,  Canada  and  Ipsivieli,  England 


Cram  "Aevadu"  Lavatory 


Buy  your  equipment  iron,  Journal  advertisers. 
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The  Standard  of  Qua  Iity 


' 


Type  H  Transformers,  through 
many  years  of  satisfactory  ser- 
vice, have  earned  an  enviable 
reputation,  resulting  in  their 
being  regarded  as  the  standard 
of  quality.  Large  central  sta- 
tions, and  operating  companies 
specify  Type  H  Transformers 
because  of  their  long  life,  and  excellent  operating  character- 
istics. Low  depreciation  rates,  and  uninterrupted  service 
will  eventually  win  on  any  system. 

"Made  in   Canada"  by 

Canadian  General  Electric  Co.,Limited 


HEAD  OFFICE 


TORONTO 


Branch  Offices:     Halifax,  Sydney,  St   John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 

Remember  The  Journal  when  buying  apparatus. 
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5  Retort  RILEY  STOKERS  installed  under  487  H.  P.,  G.  &  McC.  boilers. 
Smith,    Hinchman   Sr"   Grylls,    Consulting   Engineers,    Detroit. 

More  Steam  at  lower  Operating  Cost 

THE  PROBLEM. 

At  the  plant  of  Hiram  Walker  &  Sons,  Ltd.,  Walkerville,  Ontario, 
more  steam  was  required.  Their  boiler  room  contained  10 — 125  H.P. 
boilers.  These  boilers  were  economically  fired  but  the  plant  layout 
in  general  was  inefficient. 

THE  SOLUTION. 

They  replaced  these  10  boilers  with  3  of  487  H.  P.,  fired  by  Riley  Stokers  which 
now  gives  them  ample  steam  capacity.  Although  the  normal  boiler  H.P.  is  in- 
creased but  little  the  actual  capacity  is  about  three  times  greater  because  the 
Riley  Stokers  will  operate  the  boilers  up  to  250%  of  rating  or  more.  When  the 
above  picture  was  taken  two  of  the  boilers  were  making  200c'o  of  rating. 

THE  RESULT. 

Greatly  increased  capacity  with  a  reduction  in  operating  expenses.  The 
improved  power  plant  layout  with  automatic  coal  and  ash  handling  equipment 
and  Riley  stokered  boilers  has  made  possible  a  reduction  in  labor  from  8  men 
to  2  men  per  shift.     This  saving  in  labor  alone  amounts  to  nearly  $100  per  day. 

Find  out  what  the  Riley  can  do  for  you.     Ask  for  the  catalog. 


UNDER-FEED 

\    STOKER   / 

.COMPANY, 

XaCANADA/ 


The  Under-Feed  Stoker  Co.,  of  Canada,  Ltd. 

146  King  si  root,  Toronto 

"Jones"    Siokors.    "Riley"    Stokers,    "Murphy"     Furnaces 


Vita    A   W<    i    9a  i 
Mi   .i    i  won 

\  Ita 
Mm.    and  i   i  ' 
w     w     Hicl     &  Co 
\s  innip<  I- 


British  I 

l       \      i  >  .1 

da     Ltd 
Montreal,  i  ! 


iW 


w 


Gil 


M 


The  advertiser  is  ready  to  give  full  information. 
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When  Specifyin; 


We  are  deeply  indebted  to  Mr.  Jas.  Govan,  M.R.A.I.C.,  Architect  for  Department  of  Provincial 
Secretary;  Professor  L.  M.  Arkley,  M.  Sc,  M.E.I.C,  Queen's  University,  and  Professor  Robert  W. 
Angus,  B.A.  Sc,  M.A.S.M.E.,  M.A.W.W.A.,  Toronto  University,  for  the  following  compilation  of 
data  resulting  from  extensive  tests  made  to  determine  the  loss  of  heat  through  masonry  walls. 


B.T.U.'s 

Transferred    per    1    degree  difference 

of    temperature    per    hour    per   square 
foot. 

Type  of  Wall 

9" 

Brick  wall 

-    .392 

8" 

Tile  Wall — cells  vertical 

-     .416 

8" 

Interlocking  Tile  Wall 

-    .313 

12" 

Tile  Wall — cells  vertical 

-     .322 

Findings 


(1)  Hollow  Tiles  whose  air  cells  lie  horizontally  when  laid  in  the  wall  have 
a  lower  heat  loss  per  square  foot  than  solid  brick  walls. 

(2)  Hollow  Tiles  whose  cells  stand  vertically  when  laid  in  the  walls  have 
a  greater  heat  loss  than  solid  brick  walls. 

(3)  Interlocking  Tile  walls  have  a  21%  lower  heat  loss  than  solid  brick 
walls  and  25%  lower  than  vertical  cell  tiles. 

(4)  An  eight  inch  wall  of  Interlocking  Tile  has  a  lower  heat  loss  per  square 
foot  than  on  equivalent  area  of  twelve  inch  wall  built  of  tiles  whose  cells 
stand  vertically  in  the  walls. 


The   table   above  shows  the  results  of  the  tests,   supporting   the  deductions  stated,   the 
unit  of  heat  measurement  being  the  British  Thermal  Unit  (B.T.U.) 

All  walls  tested  without  plaster. 

From   a   standpoint   of   insulation   and   fuel    saving   the   above   data   constitutes   a   most 
important  contribution. 


The  Interlocking  Tile  Company  Limited 

32  Toronto  Street 


Toronto 


Ontario 


When  buying  consult  first  Journal  advertisers. 


November,  1923 


THE    ENGINEERING    JOURNAL 


19 


Economical   Conveying 


sretL 

TfCrTYPC' 


(Coal,   Ashes,   Crushed  Stone,   Ore,   Sand, 
Gravel,  Limestone,  Cement,  Clinker,  Etc.) 

THE  Peck  Carrier  represents  the  highest 
development  of  the  conveying  art  As  the 
buckets  always  maintain  their  carrying  position 
by  gravity,  a  single  carrier  can  transport  mater- 
ial horizontally,  vertically  and  again  horizon- 
tally, or  in  any  desired  path.  The  material  is 
readily  discharged  at  any  point. 

Let  us  show  you  how  economically  the  Peck 
Carrier  Overlapping  Pivoted  Bucket  Carrier 
can  handle  your  material.  Catalog  on  request. 

We  build,  in  their  entirety,  at  our  own  plants,  all  the  approved  types  of  conveying  equip- 
ment. Our  plans  therefore  are  made  without  prejudice.  Belt  Conveyors,  Bucket  Eleva- 
tors and  Conveyors,  Coal  Crushers.  Skip  Hoists,  Power  Hoes,  Locomotive  and  Crawler 
Cranes,  Bins,  Chutes  and  all  equipment  for  handling  coal  and  ashes. 


Link-belt   limited 

(Formerly  Canadian  Link-Belt  Company,  Limited) 
TORONTO    Wellington  and  Peter  St.        MONTREAL     10  Gauvin  Lane 


urn* 
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THE  LOGICAL  WAY  TO  JUDGE  PAINT 

The  only  way  to  correctly  judge  value  in  paint,  is  to  base  your  decision 
on  the  records  of  that  paint  in  service  over  a  long  period  of  years.  No  other 
measure  of  value  will  do. 

On  this  basis  leading  architects  the  country  over  specify  SUPERIOR 
GRAPHITE  PAINT  for  protection  of  structural  steel  and  all  metal  surfaces. 

•  The  wide  use  of  SUPERIOR  GRAPHITE  PAINT  in  every  line  of  industry- 
its  durability  under  every  phase  of  exposure  and  operating  conditions — its 
low  per  year  cost  are  vital  factors  in  the  remarkable  service  records  that  have 
won  for  SUPERIOR  GRAPHITE  PAINT,  its  enviable  position  as  leader  in  the 
field  of  metal  protective  paints. 


Whenever  you  think  of  metal  pro- 
tection, think  of  SUPERIOR  GRA- 
PHITE PAINT.  Its  use  is  definite 
assurance  of  service  and   satisfaction. 

SUPERIOR  GRAPHITE  PAINT  is 
one  of  the  DEGRACO  line  of  depend- 
able paints.  Sold  through  branch 
offices  with  warehouse  stocks  in  all 
principal  cities. 


DEGRACO PRODUCTS 


Superior  Graphite  Paint 

Sta-White 

Degraco  House  Paint 
and  Varnish 

Degraco-Tone  Flat  wall  finish 

Degraco  Brick  and 
Concrete  Paint 


Anti-Aqua  OamD-prool  coaling 

Degraco  Gas  Holder 
Paint 

,,    .  ,,     Concrete  Door 

Degracolin      nsrl)elwr 

Degraco  Enamels 

Industrial  Finishes 


Dominion  Paint  Works,  Limited 

WALKERVILLE,  CANADA 


Montreal         Quebec 
Toronto  Calgary 

I  ''.il  ii  mil  tun 


Winnipeg  Halifax 

St.  John  Kcgina 

\  oncouvei 


nEGRACO 


PAINTS 
VARNISHES 

Mm^    All  Colors  for  %.  All  Purposes       ENAMELS 
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National  Hand  Fired  Stoker 

What  it  is  and  what  it  does 

The  National  Stoker  insures  a  clean  stack  with  the  lowest  grades  of  coal,  a  stack  that  will  comply 
with  any  city  smoke  ordinance  without  the  use  of  steam  jets  or  other  devices.  It  will  burn  any 
kind  of  coal  efficiently  and  bring  about  the  complete  combustion  of  all  the  carbon  and  volatile 
matter. 


Unusually  large  ash  doors  permit  the  air  to  flow  evenly  and 
freely  to  the  inclined  grate.  In  many  hand  fired  installations, 
air  is  pulled  through  small  ash  door  openings  in  currents  which 
rush  through  the  thinnest  part  of  the  fuel  bed.  Not  so  in  the 
National.  In  this  stoker  the  air  flows  through  the  fuel  bed 
evenly. 

The  short  coking  arch  effects  an  intimate  mixture  of  the  air 
and  gases  at  the  proper  temperature  for  complete  combustion. 

The  grates  are  set  at  a  30°  incline,  and  allow  a  free  and  easy 
handling  of  the  fuel  down  the  grate.  There  is  no  risk  of  good 
fuel  avalanching  when  the  dumps  are  lowered. 


« linng  po> 


Dump  HjW  open 


Side  view  of  National  Hand  Fired  Stoker. 


Between  the  grates  are  two  or  three  rows  of  long-travel  fuel- 
pushers.  Each  row  is  independently  operated  by  means  of  a 
lever  on  the  boiler  front.  By  lowering  the  dump  plates  and  raising  the  lowest  row  of  pushers,  ash 
and  clinker  are  thoroughly  cleaned  from  the  bottom  of  the  grates  without  disturbing  the  good 
coal  and  coke  on  the  upper  part  of  the  grates.  For  this  reason,  there  is  practically  no  unburned 
carbon  or  coke  in  the  ash.    The  fire  can  be  cleaned  without  losing  a  pound  of  steam  pressure. 

The  National  Stoker  voids  the  ash  without  raising  it  into  the  hot  zone  of  the  fire  bed,  and  therefore 
without  producing  clinker.  This  is 
the  reason  why  it  has  proved  em- 
inently successful  in  handling  high 
ash,  free  burning  western  coals. 
With  eastern  caking  coals,  the  push- 
ers break  up  the  cake  so  air  can 
get  through,  thereby  making  possible 
a  high  rate  of  driving  with  only 
moderate  draft.  The  National 
Stoker  keeps  the  fire  bed  clean  at 
all  times. 


Stationary 
Grate  Bar 


No  high  degree  of  skill  or  care  is 
required  in  firing.  No  slicing  is 
necessary.  In  fact,  good  firing  is 
built  right  into  the  National  Stoker 
itself.  Practically  anybody  can  get 
good  efficiency. 

National  Stoker  can  be  used  to 
advantage  in  plants  up  to  500  h.p. 
and  can  be  installed  under  new  or 
your  present  boilers.  We  gladly 
send  Illustrated  Booklet  with  full 
particulars  and  prices  on  applica- 
tion. 


Pusher  c 
in  filing— 7 
position    r 


Pusher  raised 


Bearing 
Bar 


ump  Plate 
Bracket 


Dump  Plate 
Arm 


View  from   back  of  fire  box  looking  toward  fire  doors    which  are  closed. 

PuBher  rods   which  actuate  the  successive  downward  sloping 

ftanfrs    of   grates     are     not    shown,    being    on     the 

outside  of  the    ftirnnrr    front 


Engineering  &  Machine  Works  of  Canada,  Ltd. 

ST.   CATHARINES,   ONT. 

Eastern  Sales  Offices:     Hall  Machinery  Co.,  Sherbrooke,  Que.,  and  Birks  Bldg.,  Montreal 
Winnipeg  Agents:     Powell  Equipment  Company,  Limited.      Vancouver  Agents:     M.  Grind!  J    I 
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When  Time  is  a  Vital  Factor 

A  BROKEN  COG  in  a  gear  or  a  crack  in  the  fly-wheel  may  tie  up 
your  plant.  Breaks  in  machinery  cause  costly  delays.  Oxy- 
Acetylene  welding  and  cutting  is  saving  thousands  of  dollars  yearly 
in  effecting  quick  repairs. 

That  is  when  Dominion  Service  proves  up.  The  purity  of  Dominion 
Oxygen  and  Prest-O-Lite  Acetylene,  assures  the  hottest  flame  and 
the  utmost  economy  in  fuel.  The  easily-handled  cylinders  permit 
the  placing  of  the  welding  and  cutting  equipment  within  working 
distance  of  the  job,  which  alone  saves  valuable  time. 

Dominion  Service  is  equally  good  for  the  small  welding  and  cutting 
shop,  manufacturing  plants,  and  big  shipyards  or  railroads.  If  you 
use  welding  and  cutting  in  your  business,  or  contemplate  the  use  of 
the  oxy-acetylene  process,  either  in  production  or  for  general  repair 
work,  it  will  pay  you  to  know  about  Dominion  Service. 

Our  representative  will  welcome  the  opportunity  of  telling  you  how 
Dominion  Service  will  benefit  your  business. 


Operating   the    Welding  and 
Cutting   Gas  Division   of 

Prest-O-Lite     Company     of 
Canada,   Limited. 


DOMINION      OXYCEN     COMPANY     LIMITED. 


General  Offices: 
80   Adelaide   St   East.  Toronto. 

Distribution      Points  :      Hamilton.      Merritton, 

Montreal.      Quebec,      Shawiniean      Falls. 
Toronto.    Wt'llancl.    Windsor,    and    Winni- 


T2 
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LIMITED 

=  The  Right  Kind  of  Equipment= 

parsons 


MODEL    20   BACKFILLER 


T 


HE  J.  P.  White  Company  of  Passaic,  New  Jersey  recommend  the  Parsons  Model  20 
Backfiller  in  the  following  letter  signed  by  Mr.  John  P.  White: 

"We  have  used  Backfiller  Model  20  since  the  purchase  of  same,  which  was  four  months  ago. 
We  have  used  it  every  day  until  we  closed  work  due  to  Winter  conditions. 
"Outside  of  wear  on  cables,  new  blade  on  bucket  we  have  had  no  trouble  with  this 
Backfiller.  All  we  spent  on  same  would  only  amount  to  $100.00  which  speaks  for  itself. 
"Our  work  consisted  of  about  eight  miles  of  trenches,  averaging  6  ft.  to  18  ft.  and  we  will 
say  that  this  Model  20  Backfiller  is  the  best  labor  saver  we  have  in  our  organization. 
"We  recommend  same  very  highly." 

When  you  have  another  backfilling  job  keep  in  mind  Mr.  White's  experience. 
The  Parsons  Backfiller  is  compact  and  mobile  and  powerful  with  many  special  features  that 
insure  longer  life  and  increased  capacity.     Drop  us  a  card  asking  for  descriptive  literature 
and  detailed  specifications. 


EXCAVATING     MACHINES     OF     ALL     KINDS 


MUSSENS    LIMITED 


Montreal 


Toronto  Winnipeg 


Vancouver 


Journal  advertisers  are  worthy  <>i  your  business  consideration. 
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ELECTRIC    WELDING 

Day  by  Day  Electric  Welding  is  playing  a 
more  important  part  in  Engineering  Projects. 

It  is  now  being  used  in  the  construction  of 
steel  buildings,  bridges,  etc.,  where  it  can  effect 
enormous  savings  in  cost. 


Electric  Welding  has  gained 
its  place  in  Engineering  and 
Industrial   Works. 


It  has  a  "wide  field  of  appli- 
cation. 

You  should  he  familiar  with 
its  many  advantages. 


Lincoln    Welder  Driven  by  gasoline  engine  on  construction   work; 
independent  of  Electric  Power  supply. 


We  invite  Engineers  to  consult  us  for  inform- 
ation and  cost  data. 


We  sell  or  rent  machines,  and  undertake  work 
on  a  contract  basis. 


The  Lincoln  Electric  Co.  of  Canada,  Ltd. 

Head  Office  and  Works:     136  John  St.,  TORONTO 
Branch  Office:     Coristine  Bldg.,  MONTREAL 


Consult  the  advertiser,  his  information  is  valuable. 
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In  1921  the  load  on  the  old  central  heating  and  power 
plant  of  Queen's  University  was  found  to  have  exceeded 
its  capacity.  About  the  same  time  the  authorities  in 
charge  of  the  Kingston  General  Hospital  decided  to 
change  from  the  individual  boiler  method  of  heating, 
then  in  use,  to  the  central  plant  method.  On  account 
of  the  proximity  of  the  buildings  of  these  two  institutions, 
it  was  apparent  that  a  central  plant  could  be  built  to 
accommodate  them  both,  the  alternate  scheme  being  for 
Queen's  to  enlarge  the  old  central  plant  in  Fleming  Hall 
and  for  the  hospital  to  build  a  central  plant  of  its  own. 

After  careful  estimates  had  been  made  of  the  probable 
initial  cost  and  future  operating  costs  of  the  two  schemes, 
it  was  decided  to  build  a  central  plant  to  serve  both 
institutions  and  a  suitable  site  was  purchased,  on  the 
water  front,  directly  south  of  the  university  grounds. 

The  main  advantages  of  the  joint  central  plant  from 
the  standpoint  of  the  university  are,  first,  the  removal 
from  the  campus  of  a  power  plant  from  which  a  certain 
amount  of  smoke,  gas  and  dust  was  always  giving  trouble, 
and  second,  the  releasing  of  valuable  space  required  for 
classrooms  and  laboratories.  The  chief  advantage  to  the 
hospital  lies  in  the  removal  of  twelve  individual  hand 
fired  boilers  with  their  attendant  dirt  and  the  constant 
attention  required  to  keep  them  going.  Both  institutions 
reap  the  benefit  of  having  the  central  plant  located  on  the 
water  front  where  coal  can  be  unloaded  directly  from 
barges  or  coal  boats,  and  where  an  abundance  of  water 
can  be  easily  obtained  from  the  lake,  suitable  for  all 
except  drinking  purposes. 

When  it  was  decided  to  remove  all  the  boilers  from 
Fleming  Hall,  it  brought  up  the  i  uestion  of  the  steam 
engineering  or  thermodynamics  laboratory,  and  it  was 
decided  to  move  all  steam  equipmenl  from  Reining  Hall 
and  build  a  laboratory  in  connection  with  the  central 
plant  to  house  it.    The  removal  <»i  this  equipment  has 


relieved  the  congestion  in  the  internal  combustion  engine 
laboratories  and  made  room  for  much  needed  extensions 
to  the  electrical  laboratories. 

The  central  heating  plant  was  designed  to  heat  and 
light  the  following  buildings  which  are  shown  on  ground 
plan,  figure  No.  1. 


No.  of  Name  of 

building  building 

1  Power  House 

Hospital  Group 

2  Hydraulic  Laboratory 

3  Isolation  Hospital 

4  Laundry 

5  (Proposed)     New  Ward  Building 

6  Service  Building 

7  Empire  Wing 

8  Nurses  Home 

9  Main  Building 

10  Doran  Wing 

University  Group 

11  Theological  Building 

12  Kingston  Hall 
12a  Grant  Hall 

13  Ontario  Hall 

14  Fleming  Hall 

15  Carruthcrs  Hall 

16  Gordon  Hall 

1 7  Residences 

18  Mill 

19  <  .'■  mnasium 

20  New  Medical  Building 

21  Douglas  Librarj 
Mechanical  I 

23  Jock  I  li- 1      \icna 

Gordon  Hall 
ol  Hall 


No.  of  sq.  ft. 
of  radiation. 


5049  Hot  water 
720  Hot  water 

2850  Hot' water 

3730  Steam 
1690  Hot  water 

]  9380  Hot  water 


3710  Steam  direct 
4580  Steam  din 
1000  Steam  in  li 
1712  Steam  din 

>  Steam  direct 
1001)  Steam  in  Inert 
215  I  Steam  direct 
540  Steam  indirect 

1000  Steam  indirect 

I  Steam  dil 

1638  Steam  direct 

im  direct 

\  280  Steam  in 

J....  Steam  dii 

\. . . .  Steam  in 

1000  Steam  in 

am  direct 
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All  the  university  buildings  are  heated  by  means  of 
low  pressure  steam.  The  new  library  and  the  jock  Ilarty 
rink  use  the  vacuum  return  system  while  all  the.  other 
buildings  use  the  old  one  pipe  gravity  return  system. 
The  returns  flow  by  gravity  to  Fleming  Hall  and  are 
trapped  from  this  point  to  the  4-inch  return  pipe  leading 
to  the  vacuum  pump  in  the  central  plant.  The  vacuum 
pump  delivers  them  to  the  Cochrane  feed  water  heater 
which  serves  as  a  hot  well  from  which  the  boiler  feed 
pumps  draw  their  supply. 

The  hospital  buildings  are  heated  by  means  of  hot 
water,  circulated  from  the  central  plant,  with  the  excep- 
tion of  the  Empire  wing  which  has  a  steam  gravity  return 
system.  It  is  proposed  to  change  this  in  the  near  future 
and  to  connect  it  to  the  hot  water  system. 
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Power   Hou>e. 
Hydraulic  Laboratory 
IjolaHon    Hospital. 
Laundry. 

Mew  Ward-  FVopo^ed 
Jervice    Building. 
Empire    Wing. 
Nurjej'    Home 
Nam    Building 
Doran  Wing  * 
Theoloqical  Building. 
Kindsfon   Hall         5 
Grant-  Hall 
Ontario    Hall 
flcmino;  Hall. 
Garrxjtb&rj  Hall. 
Old  Medical    Building. 
f?«5idence5 
Mill. 

Gymnasium 
New  Medical  Building. 
Oouglas   Library 
Mechanical  Laboralor 
Jock  Hartu,  Arena 
Gordon    Hall 
Nicol      Hall 
Goncrele  Tunnelj 
Pipe  Conduil"3- 
Dry   Md^onrij    5ewer. 


LAKE 


Figure  No.  l.--Plan  of  Grounds  of  Queen's  University  and  Kingston  Hospital. 


The  Power  House 
As  shown  in  figure  No.  1,  the  power  house  is  located 
on  the  water  front  south  of  King  street,  on  what  was 
formerly  a  knitting  mill  site.  By  choosing  this  location, 
as  has  been  already  stated,  two  of  the  main  factor-,  which 
govern  the  choice  of  a  steam  power  plant  site  were  met, 
that  is,  coal  can  be  brought  to  the  plant  by  boat,  the 
cheapest  possible  way,  and  there  is  an  abundant  water 
supply  at  hand. 

The  engine  room  and  the  thermodynamics  laboratory 
face  King  street  and  this  part  of  the  building  is  40  feet 
wide  by  144  feet  long,  the  eastern  half  being  the  engine 
room.  The  boiler  room  extends  south  from  the  main 
building  and  is  48  feet  wide  by  80  feet  6  inches  long. 

The  building  is  built  of  Kingston  limestone,  lined 
with  brick  and  presents  a  much 
more  substantial  and  attractive 
appearance  than  the  average  build- 
ing used  for  this  purpose,  but  it  is 
well  worth  while  to  have  it  conform 
in  appearance  to  the  other  splendid 
buildings  on  the  Queen's  campus 
and  the  General  Hospital  grounds. 

Generating  Equipment 

Two  high  speed  Bellis  and 
Morcom  engines  directly  connected 
to  direct  current  generators  furnish 
the  current  required  for  light  and 
power  at  the  university,  one  of 
these  units  is  of  150  k.w.,  capacity 
and  the  other  which  is  used  when 
the  load  is  light  is  of  75  k.w., 
capacity.  These  generators  are 
compound  wound  and  operate  at 
250  volts,  the  large  unit  runs  at 
440  r.p.m.,  and  the  smaller  one  at 
525  r.p.m.  By  means  of  slip  rings 
on  these  generators  alternating 
current  may  be  obtained  when 
required,  this  current  is  passed 
through  a  transformer  and  the 
voltage  raised  to  2,200  volts  and 
used  in  the  metallurgical  laboratory 
for  operating  electric  furnaces. 

The  switch  board  contains  six 
panels,  one  to  take  care  of  the 
2,200-volt  current,  which  is  trans- 
mitted directly  to  Nicol  Hall,  while 
the  others  take  care  of  the  d.c, 
and  a.c,  transmitted  to  the  old 
engine  room  in  Fleming  Hall,  (now 
an  electrical  laboratory),  and 
distributed  from  there  throughout 
the  buildings. 

It  has  been  found  economical 
to  use  city  power  when  the  heating 
load  is  off  in  the  summer.  City 
current  is  supplied  through  a  373^- 
k.w.,  transformer  and  the  voltage 
reduced  from  2,200  to  110-220; 
by  means  of  a  motor  generator 
set,  direct  current  may  be  obtained 
when  required. 

Pumps 

The  pumping  equipment 
consists    of    five    steam    driven 
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reciprocating  pumps,  two  centrifugal  steam  turbine  driven 
pumps  and  three  motor  driven  pumps.  There  are  two 
duplex  Hepburn  boiler  feed  pumps,  one  7H  inches  by 
Al/2  inches  by  10  inches,  of  3,700  gallons  per  minute 
capacity,  and  the  other  10  inches  by  6  inches  by  12  inches, 
of  6,500  gallons  per  minute  capacity.  These  are  of  the 
outside  end  packed  plunger  type  and  while  they  require 
a  little  more  steam  to  operate  them,  than  the  ordinary 
plunger  pump,  this  is  offset  by  the  ease  with  which  they 
are  kept  in  repair.  The  vacuum  pump  is  a  7-inch  by 
8-inch  by  9-inch  Northey  steam  pump  and  operates  at  a 
vacuum  of  10  inches  on  the  return  line  from  Fleming  Hall. 

All  raw  water  used  in  the  power  plant  and  laboratory, 
except  for  drinking  purposes  is  pumped  directly  from  the 


One  of  these  units  is  large  enough  to  do  the  work 
at  present,  the  other  being  kept  as  a  spare  unit,  it  is 
therefore  always  available  for  use  as  a  laboratory  machine. 
Both  machines  are  furnished  with  a  flanged  brake  wheel, 
and  a  coupling  in  the  shaft  between  the  wheel  and  the 
pump  allows  the  pump  to  be  disconnected  when  an  effi- 
ciency test  of  the  turbine  is  to  be  made. 

In  a  short  time  it  is  hoped  to  have  a  meter  installed 
in  the  6-inch  hot  water  line  to  the  hospital,  when  the 
turbine  and  pump  will  be  available  for  testing  as  a  com- 
bined unit.  The  above  illustrates  the  advantage  of  having 
the  steam  laboratory  connected  with  the  power  plant, 
in  fact,  as  far  as  the  students  at  Queen's  are  concerned 
the  whole  building  is  one  large  laboratory  and  this  is 


Figure  No.  2. — Kingston  Hall,  from  University  Ave. 


lake  to  a  4,500-gallon  tank  located  in  the  boiler  room, 
and  is  distributed,  from  there,  at  40  pounds  pressure. 
The  pump  used  for  this  purpose  is  a  6-inch  by  4-inch  by 
6-inch  duplex  Worthington.  Connected  to  this  intake 
pipe?also  is  a  16-inch  by  9-inch  by  12-inch  fire  pump 
which  can  be  used  for  either  fire  or  service  purposes. 

The  hot  water  which  heats  the  hospital  buildings  is 
pumped  by  two  centrifugal  pumps  directly  connected  to 
steam  turbines.  One  unit  is  a  Kerr  steam  turbine  of 
15  horse  power,  running  at  2,100  r.p.m.,  directly  connected 
to  a  centrifugal  pump  capable  of  pumping  350  gallons 
per  minute  against  a  head  of  60  feet.  The  second  unit 
is  exactly  the  same  as  above,  but  the  turbine  is  ;i  Terry. 
These  combined  units  were  furnished  by  the  Bawden 
Machine  Company,  Toronto. 


made  possible  by  close  co-operation  between  the  central 
plant  and  laboratory  staffs. 

Besides  furnishing  hot  water  for  heating  the  hospital 
buildings,  all  service  water  for  wash  bowls,  bath  tubs,  etc., 
is  supplied  from  the  central  plant  by  means  of  two  sm;ill 
centrifugal  pumps  driven  by  motors,  the  motors  are 
Century  single-phase,  of  H>-h.p.,  running  at  1,750  r.p.m., 
and  the  pumps  have  a  capacity  of  20  gallons  per  minute 
pumping  against  a  20-foot  head. 

As  the  lower  end  of  the  tunnel  where  it  enters  the 
power  house  is  below  lake  level,  it  was  decided  to  put 
in  a  sump  at  this  point  and  a  pump  to  take  can-  of  any 
leakage.  This  pump  is  a  I  luce  plunge]  power  pump 
geared  directly  to  a  5-h.p.,  motor. 


478 


T  II  K     K  \  (;  I  N  E  E  R  I  N  (;     JOl    R  n  a  I. 


November,  1923 


Figure  No.  3. — Fleming  Hall,  Electrical  and  Mechanical  Engineering  Building,  on  left. 
Carruthers  Hall,  Civil  Engineering   Building  on  the  right. 


Water  Heaters 

The  feed  water  heater  is  of  the  Cochrane  open  type 
and  of  2,000  boiler  horse  power  capacity.  It  is  connected 
to  the  12-inch  main  exhaust  pipe  from  the  engines,  and 
by  means  of  a  back  pressure  valve  on  the  heater,  the 
pressure  on  the  heating  system  is  regulated. 

The  heaters  which  furnish  the  hot  water  for  heating 
the  hospital  buildings  and  the  service  water  are  made 
on  the  principle  of  a  surface  condenser.  They  consist  of  a 
circular  cast  iron  shell  with  a  large  number  of  small  tubes 
placed  inside.  These  are  arranged  so  that  the  water  to  be 
heated  passes  through  the  tubes  while  the  exhaust  steam 
circulates  between  the  tubes  and  the  cast  iron  shell. 
During  the  process  the  steam  is  condensed,  drawn  off 
and  fed  to  the  boilers  while  the  water  is  circulated  through 
the  hospital  by  the  small  pumps  described  above.  The 
temperature  of  both  the  water  for  heating  and  the  service 
water  is  under  thermostatic  control,  the  system  being 
that  installed  by  the  Power's  Regulator  Company  of 
New  York. 

In  mild  winter  weather  a  water  temperature  of  120 
deg.  F.,  when  leaving  the  central  plant  and  returning 
at  105  deg.  F.,  will  keep  the  buildings  quite  comfortable, 
while  in  real  cold  weather  these  temperatures  must  be 
increased  to  say  190  deg.  F.,  and  170  deg.  F.,  respectively. 
A  simple  hand  adjustment  is  all  that  is  required  to  make 
this  change.  Briefly  the  system  operates  as  follows:— 
The  temperature  of  the  water  coming  from  the  heater 
will  be  proportional  to  the  quantity  of  exhaust  steam 
let  into  it,  this  quantity  is  controlled  by  a  diaphragm 
valve  which  is  in  turn  controlled  by  compressed  air  at 
about  15  pounds  per  square  inch.  Now  the  air  pressure 
acting  to  open  the  diaphragm  valve  against  a  spring  is 
governed  by  the  thermostat  placed  in  the  out-going  hot 
water  line.  If  the  temperature  of  the  water  tends  to 
rise  the  thermostatic  valve  closes,  reduces  the  air  pressure 
acting  on  the  steam  valve  which  slightly  closes  and  thus 
keeps  the  temperature  of  the  water  uniform. 

Boiler  Room 

The  boiler  room  contains  two  500-h.p.,  water  tube 
boilers  made  by  the  Goldie  and  McCulloch  Company  of 
Gait,  Ont.,  and  capable  of  carrying  150  pounds  pressure 
per  square  inch.  These  boilers  are  equipped  with  Laclede- 
Christie  chain  grate  stokers  and  also  with  Foster  super- 


heaters by  which  the  temperature  of  the  steam  may  be 
raised  100  deg.  F.,  above  the  temperature  of  saturated 
steam  at  the  boiler  pressure.  Along  side  of  these  boilers, 
with  a  4-foot  passage  between,  is  a  240-h.p.,  Babcock 
and  Wilcox  water  tube  boiler  equipped  with  a  Roney 
stoker,  this  unit  was  brought  from  the  old  central  plant 
and  while  the  stoker  is  not  of  modern  construction  itj^is 
giving  good  satisfaction. 

Facing  these  boilers,  with  a  15-foot  firing  aisle 
between,  are  one  120-h.p.,  water  tube  boiler  and  one 
140-h.p.,  horizontal  return  tubular  boiler,  these  are 
equipped  with  hand  operated  stokers  of  the  Hoft  type, 
and  illustrate  an  economical  method  of  handling  boiler 
units  of  small  capacity.  These  boilers  are  completely 
fitted  with  draft  gauges,  thermometer  cups,  steam  calor- 
meters,  coal  and  water  weighing  devices  and  a  CO; 
recorder,  for  the  purpose  of  making  boiler  trials  by  the 
students.  One  of  these  boilers  is  also  used  in  the  summer 
when  the  steam  load  is  light. 

The  total  nominal  rating  of  the  boilers  is  therefore 
1,500  h.p.,  and  as  these  boilers  operate  quite  economically 
at  from  50  to  75  per  cent  overload  there  is  sufficient 
capacity  to  take  care  of  future  loads  for  a  number  of 
years. 

During  the  summer  months  one  of  the  small  boilers 
handles  the  load  satisfactorily,  during  autumn  and  spring 
the  240-h.p.,  boiler  is  used  and  when  the  heavy  heating 
load  is  on  in  the  winter  one  500-h.p.,  and  the  240-h.p., 
may  be  operated  when  required.  This  means  that,  at 
all  times  one  of  the  large  boilers  may  be  shut  down  for 
repairs  or  for  cleaning  purposes. 

All  the  boilers  are  equipped  with  Bayer  soot  blowers 
for  the  purpose  of  keeping  the  tubes  free  from  soot  and 
dust,  these  are  steam  operated  and  enable  a  fireman  to  do 
effectively  in  fifteen  minutes,  work  which  would  not  be 
done  in  as  satisfactory  a  manner  in  an  hour  by  the  old 
method.  A  steel  coal  bunker  of  120-tons  capacity  is 
placed  directly  over  the  firing  aisle  between  the  two  rows 
of  boilers  and  about  15  feet  above  the  boiler  room  floor. 
From  the  bunker  the  coal  is  fed  by  gravity  to  a  coal 
weigher  and  from  this  to  the  stokers  through  a  steel  spout. 

Stokers 

The  Laclede-Christic  stokers  are  of  the  chain  grate 
type  and  are  adapted  to  the  burning  of  the  cheaper 
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grades  of  coal.  They  are  self  contained  and  separate 
from  the  furnace  so  that  in  case  of  repairs  to  either  the 
furnace  or  stoker  they  may  be  removed  easily,  as  they 
are  mounted  on  wheels  which  rest  on  a  track.  The 
thickness  of  the  fire  carried  on  the  grates  is  controlled 
by  a  plate  at  the  coal  hopper  which  may  be  raised  or 
lowered  by  a  handwheel.  If  the  load  is  light,  part  of 
the  grate  surface  can  be  cut  out  which  gives  the  effect 
of  operating  a  smaller  stoker.  The  furnaces  are  fitted 
with  Ellison  draft  gauges  which  give  the  draft,  in  inches 
of  water,  over  the  fire  and  in  the  third  pass  of  the  boiler. 
This  data  is  an  aid  to  the  fireman  in  keeping  the  operation 
uniform  and  efficient. 

The  Roney  stoker  is  what  is  known  as  the  overfeed 
step  grate  type,  where  the  coal  is  fed  to  the  furnace  by 
a  cam  operated  mechanism  which  gives  the  grate  bars  a 
rocking  motion.  These  boilers  and  stokers  are  shown  in 
figure  No.  6.  The  two  smaller  boilers  are  fitted  with 
National  hand  fired  stokers,  furnished  by  the  Engineering 
and  Machine  Works  of  Canada.  These  stokers  are 
equipped  with  sloping  grate  bars,  fuel  pushers  or  moveable 
grates,  which  are  operated  by  levers,  from  the  front  of 
the  boilers.  The  fuel  is  fed  from  a  hopper  in  front  on 
to  a  dead  plate  which  is  covered  by  a  coking  arch.  When 
the  coal  is  coked  it  is  fed  downward  by  the  hand  levers. 

Coal  Handling  and  Storage 

As  the  first  cost  of  the  fuel  burned  in  a  power  plant 
and  the  handling  of  it  from  the  time  it  leaves  the  car 
or  boat  until  the  ash  is  finally  disposed  of,  is  a  large 
percentage  of  the  expense  connected  with  steam  power 
plant  operation,  special  precautions  were  taken  to 
reduce  the  hand  labour  required  to  a  minimum. 

The  coal  storage  area  extends  to  the  west  of  the 
boiler  room  along  the  water  front  and  is  served  by  two 
24-inch  gauge  tracks,  supported  on  trestles  18  feet  above 
the  ground.  The  coal  is  unloaded  from  the  boat  into 
two  one-ton  hand  operated  cars  which  deposit  the  coal 
at  any  point  along  the  coal  trestles.  Coal  can  be  unload- 
ed at  the  rate  of  50  tons  per  hour,  and  the  coal  storage 
area  will  hold  about  6,000  tons  without  having  it  piled 
more  than  fifteen  feet  deep.  To  reduce  the  clanger  of 
the  coal  heating  and  eventually  catching  fire,  it  should 
not  be  piled  over  fifteen  feet  deep  and  preferably  not 
over  ten. 

The  coal  is  elevated  from  the  storage  area  to  the 
bunker  in  the  boiler  room  by  means  of  an  inclined  motor 


Figure  No.  5. — Generators  and  Centrifugal  Pumps  for 
circulating  hot  water  to  the  Hospital. 

driven  rubber  belt  12  inches  wide,  another  12-inch  belt 
conveyor  operating  at  right  angles  to  the  first  distributes 
the  coal  along  the  bunker. 

After  the  coal  is  burned  the  ash  and  cinders  drop 
over  the  end  of  the  stoker  into  a  closed  ash  pit  and  from 
these  pits  they  are  raked  into  a  steam  jet  ash  conveyor, 
which  deposits  them  in  an  elevated  tank  outside  the 
boiler  room.  From  the  above  it  is  clear  that  after  the 
coal  is  landed  on  the  dock  only  one  handling  by  manual 
labour  is  required  before  it  is  burned  and  the  same 
applies  to  the  ash. 

The  Piping  System 

There  are  four  main  considerations  which  govern  the 
design  of  any  steam  piping  system. 

(1)  As  soon  as  steam  leaves  the  boiler  it  begins  to 
lose  heat  by  radiation  and  therefore  the  pipes  should  be 
thoroughly  lagged  with  a  good  insulating  material.  The 
thickness  of  this  insulation  is  governed  by  the  heat 
saving  effected  per  inch  thickness  and  the  cost  of  applica- 
tion of  the  same.  There  is  a  certain  point  at  which  the 
interest  and  depreciation  on  the  investment  will  just 
equal  the  saving  due  to  the  insulation. 


Figure  No.  4. — Two  main  Generating  Units  in  the  Power  House 
with  Feed  Water  Heater  and  Pumps  in  the  background 


Figure  No.  6.-   Boiler  Room  show ing  main  Boiler  units  with 
Stokers  and  Overhead  Coal  Bunker. 
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Figure  No.  7. 


-Vertical  Reinforcing  Rods 
at  Base  of  Chimney. 


(2)  Water  of  condensation  is  always  present  in  a 
piping  layout  of  any  length  and  this  must  be  removed 
or  serious  consequences  will  result,  hence  the  necessity  of 
steam  traps  at  certain  intervals  and  especially  at  low 
points  or  where  water  pockets  are  unavoidable.  These 
traps  remove  the  water  without  letting  the  steam  out. 

(3)  The  expansion  in  100  feet  of  steam  pipe  when 
heated  through  150  deg.  F.  is  about  2  inches.  This 
means  that  some  provision  must  be  made  to  take  care 
of  this  expansion  in  a  piping  system.  Perhaps  the  best 
method  of  taking  care  of  this  is  by  placing  long  turn 
bends  and  goose  necks  in  the  steam  lines,  but  this  type 
of  expansion  joint  requires  a  lot  of  room,  and  is  not  suitable 
for  tunnel  work.  All  the  expansion  joints  used  in  this  work 
are  of  the  gland  and  packing  type  which  allows  the  ends 
of  the  pipes  connected  to  slide  in  and  out  of  the  joint 
without  leaking  steam. 

(4)  The  mechanical  details  of  the  piping  layout 
must  be  such  that  ample  strength  is  provided  in  all 
parts.  For  this  reason  the  high  pressure  lines  were  made 
of  extra  heavy  steel  and  joints  were  scarfed  and  welded 
by  the  electric  welding  process  and  all  fittings  and  valves 
guaranteed  to  stand  250  pounds  per  square  inch. 

There  are  two  main  steam  headers  in  the  boiler  room 
and  the  boilers  are  so  connected  that  either  header  may 
be  used.  Between  each  boiler  and  header  are  two  valves, 
one  a  stop  valve  and  the  other  a  non-return  stop  and 
check  valve.  This  latter  is  so  constructed  that  if  a  break 
occurs  in  the  line  it  will  automatically  shut  the  steam 
from  the  line  and  let  the  safety  valve  take  care  of  the 
steam  generated  in  the  boiler.  In  the  engine  room  there 
are  two  main  12-inch  headers,  one  high  pressure  and  one 
low.  All  the  steam  engines,  turbines  and  pumps  take  live 
steam  from  the  12-inch  high  pressure  main  and  they  all 
exhaust  into  the  12-inch  exhaust  main.  The  exhaust 
main  is  connected  to  the  feed  water  heater  and  a  portion 
of  the  exhaust  goes  to  heat  the  feed  water  for  the  boilers, 
while  the  remainder  goes  to  the  heating  system. 

There  are  two  steam  pipes  extending  from  the  power 
house  through  the  tunnel  to  Fleming  Hall,  a  distance  of 
about  1,300  feet.  The  high  pressure  pipe  is  5  inches  in 
diameter  and  is  capable  of  carrying  150  pounds  per  square 
inch.  The  low  pressure  pipe  is  7  inches  in  diameter  and 
the  usual  pressure  carried  is  10  pounds  per  square  inch. 
This  pressure  may  be  increased  if  necessary.  Both  these 
pipes  are  connected  through  pressure  reducing  valves  to 
a  12-inch  header  in  Fleming  Hall,  from  which  the  steam 
is  distributed  to  most  of  the  college  buildings. 

A  3-inch  high  pressure  steam  line  goes  to  the  hospital 
to  supply  the  steam  heated  Empire  wing,  and  the  sterilizer 
which  uses  steam  at  60  pounds  pressure.  A  4-inch  return 
pipe  extends  from  Fleming  Hall  to  the  power  house  and 
to  this  is  connected  the  return  pipe  from  the  hospital. 


Water  Piping  and  Pipe  Covering 

The  hot  water  heating  pipe  leading  to  the  hospital 
and  return  is  a  6-inch  extra  heavy  pipe  with  welded  joints 
where  possible,  while  Van  Stone  joints  were  used  to  make 
any  other  connections  required.  The  whole  piping  con- 
tract was  carried  out  by  Garth  and  Company  of  Montreal. 

All  high  pressure  pipes  in  the  boiler  room,  engine 
room  and  laboratory  are  covered  with  85  per  cent  magnesia 
sectional  covering  23^-inch  thick,  and  all  valves  and 
fittings  are  covered  with  a  plastic  covering  of  the  same 
material.  The  covering  on  the  low  pressure  pipes  is  of 
85  per  cent  magnesia,  but  only  2  inches  thick.  All  other 
heat  radiating  surfaces  such  as  water  heaters  are  covered 
with  a  2-inch  layer  of  plastic  insulating  material.  This 
work  was  done  by  the  Philip  Carey  Company  of  Toronto. 

The  Chimney 

The  chimney  is  of  reinforced  concrete  construction. 
This  type  is  coming  into  general  use  now  and  has  the 
following  advantages.  (1)  It  has  great  resisting  power 
against  tension  and  compression  on  account  of  the  steel 
reinforcing  rods  used  in  its  construction.  (2)  The  whole 
structure,  chimney  and  foundation  is  monolithic.  (3)  It 
may  be  built  at  the  rate  of  one  form  length  per  day  and 
the  forms  vary  from  four  feet  six  inches  to  six  feet  in 
length.  This  means  rapidity  of  construction.  (4)  It 
may  be  built  for  about  three  quarters  of  the  cost  of  a 
radial  brick  chimney.  (5)  The  material  is  adaptable  to 
any  form  required.  Two  factors  govern  the  main  dimen- 
sions of  the  chimney,  first,  the  height  must  be  sufficient 
to  give  the  necessary  draft  to  burn  the  coal  properly, 
and  second,  the  area  at  the  top  must  be  such  that  it  will 
take  care  of  the  gases  of  combustion  when  travelling  at  a 
moderate  velocity. 

Taking  these  factors  into  account  it  was  found  that 
the  chimney  should  be  seven  feet  in  diameter  at  the  top 
by  150  feet  high.  In  regard  to  stability  it  is  designed 
to  withstand  the  overturning  effect  of  a  100-mile  gale, 
about  six  tons  of  steel  reinforcing  rods  being  used  in  the 
walls  and  foundation.  The  vertical  reinforcement  consists 
of  ^j-inch  rods  spaced  on  8-inch  centres  at  the  base  tied 
by  J^-inch  rods  on  14-inch  centres  wound  spirally.  For 
binding  purposes  the  vertical  rods  are  bent  over  at  the 
ends  and  hooked  under  the  horizontal  rods  in  the 
foundation. 


Figure  No.  8. — Chimney,  one-half  complete. 
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Figure  No.  9. — Power  House,  Steam  Laboratory  and  Chimney  complete. 


Figure  No.  7  shows  the  method  of  placing  the  first 
row  of  vertical  reinforcing  rods  in  the  foundation.  Figure 
No.  8  shows  the  chimney  one  half  completed  with  the 
construction  scaffold  projecting  from  the  top  and  the  two 
sets  of  forms  in  place.  The  workman  on  the  painters 
scaffold  is  rubbing  down  the  outside  of  the  chimney- 
before  the  cement  is  thoroughly  dry  in  order  to  give  it  a 
smooth  appearance.  The  chimney  was  given  two  coats 
of  special  concrete  paint  to  fill  the  pores  and  improve  the 
appearance.  The  final  operation  in  construction  was  the 
placing  of  a  4-point  lightning  conductor  on  the  top  of 
the  shaft,  the  points  being  grounded  by  means  of  a 


%-inch  copper  cable,  attached  to  a  heavy   copper  plate 
buried  in  the  ground. 

The  foundation  was  started  on  June  7th,  1922,  the 
first  form  was  filled  on  June  12th,  and  the  final  cap  was 
put  in  position  on  July  28th,  1922.  The  completed 
chimney  is  shown  in  figure  No.  9. 

Tunnels 

The  construction  of  a  central  heating  plant  to 
accommodate  both  the  university  and  the  hospital, 
occasioned  the  building  of  about  1,800  feet  of  conduit 
for  the  pipes  required  in  distribution.     The  old  heating 
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Cross  section  of  Main  Tunnel 
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Figure  No.  10. — Tunnel  Details 
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Figure  No.  11. — Interior  view  of  Steam  Engineering  Laboratory. 

plant  provided  a  distribution  system  for  the  university- 
group  of  buildings  which,  with  a  few  exceptions,  was 
utilized  in  the  new  plant.  The  construction  of  these 
conduits  involved  the  crossing  of  two  city  streets,  with 
their  gas  and  water  mains,  the  crossing  of  one  of  the 
largest  of  the  city's  trunk  sewers,  and  several  branch 
sewers.     (See  figure  No.  1.) 

The  cross-section  chosen  for  the  conduit  is  illustrated 
in  figure  No.  10.  This  provides  ample  room  between 
the  pipes  for  easy  inspection  and  sufficient  head  room 
for  the  comfortable  passage  of  workmen. 

As  the  mean  water  level  of  lake  Ontario  is  about 
245,  and  King  street,  the  first  city  street  crossed,  is  only 
250,  a  conduit  of  the  section  shown  would  be  below 
water  level,  and  the  lower  end  would  be  without  natural 
drainage.  It  was  therefore  necessary  to  make  this  part 
reasonably  waterproof  and,  in  addition,  to  provide  a 
sump  and  pump  for  any  seapage  that  might  obtain.  No 
perfection  of  waterproofing  was  considered  warranted,  as 
the  pump  would  be  a  necessary  part  of  any  economical 
construction. 

The  conduit  grades  fell  continuously  from  all  buildings 
to  the  power  house  site,  on  the  waterfront,  and  it  was 
decided  to  use  a  concrete  tunnel  in  its  construction.  The 
sump  situated  in  the  power  house,  was  constructed  of  a 
1-2-4  mixture,  using  super  cement.  In  the  lower  500  feet 
of  the  tunnel,  where  no  sewer  connections  were  possible, 
a  1-2-4  Portland  cement  concrete  was  used,  with  10  per 
cent  by  volume  of  hydrated  lime,  mixed  with  the  cement. 
The  rest  of  the  tunnel  was  a  1-23^-5  mixture  with  10 
per  cent  of  hydrated  lime.  A  specially  graded  aggregate 
was  specified,  designed  to  secure  a  satisfactory  density, 
and  the  water  content  was  limited  to  the  minimum  for 
a  good  working  mixture.  For  this  aggregate,  an  excellent 
gravel,  dredged  from  the  St.  Lawrence  river,  was  supplied 
by  the  Pike  Salvage  and  Dredging  Company. 

From  end  to  end  no  sewer  connection  was  arranged 
from  the  inside  of  the  tunnel,  but  weeping  tiles  were  laid 
on  the  outside,  at  tunnel  grade,  from  the  upper  end  to 
a  point  beyond  which  no  sewer  connection  was  possible. 
No  wash  or  plastering  was  asked  for,  but  special  attention 
was  directed  to  thorough  spading  and  compacting  of  the 
concrete,  and  definite  methods  of  construction  work  joints 
were  prescribed.     The  design  was  justified  by  the  results 


secured.  No  objectionable  leakage  obtains  and  the  small 
electrically  driven  power  pump  described  in  a  previous 
paragraph,  handles  all  the  water  in  a  maximum  of  thirty 
minutes  operation  in  twenty-four  hours. 

The  walls,  bottom,  and  top  were  9  inches  thick. 
The  walls  and  top  were  reinforced,  transversely  and 
longitudinally,  with  }  Anch  medium  steel  bars.  The 
spacing  of  the  transverse  bars  being  varied  according  to 
the  loading.  No  reinforcement  was  bent  for  negative 
moment,  but  the  vertical  side  bars  were  firmly  tied  to 
the  transverse  bars  of  the  roof. 

All  tunnels,  both  mains  and  branches,  were  originally 
designed  with  a  height  of  5  feet  9  inches,  but  the  branches 
were  afterwards  changed  to  the  dimensions  shown  in 
figure  No.  10.  This  revision  was  made  through  lack 
of  head  room  in  crossing  one  of  the  city's  main  sewers. 

Gas  and  water  crossings  were  taken  under  or  over, 
but  this  monument  to  early  municipal  engineering  was 
not  to  be  treated  so  casually.  It  passes  through  the 
hospital  grounds  and  its  course  can  only  be  described  as 
in  a  southerly  direction  —  "in  all  its  windings  and  turn- 
ings". It  is  3  feet  6  inches  by  5  feet  inside,  has  for  its 
base  flat  limestone  of  the  Kingston  formation  and  the 
walls  are  built  of  flags  of  the  same  stone.  The  top, 
in  places,  is  made  of  round  cedar  poles,  but  for  the  most 
part  large  flags  12  to  15  inches  thick  form  the  cover, 
and  no  mortar  was  used  in  any  part  of  the  construction. 

The  construction  of  the  tunnel  provided  many 
surprises.  Kingston  is  one  of  Canada's  oldest  cities  and 
the  excavation  of  the  tunnel  brought  to  light  many 
obscure  phases  of  the  city's  sewerage  systems.  Some  of 
the  residences  were  served  by  individual  sewers,  running 
directly  to  lake  Ontario,  and  in  the  lower  500  feet  of 
excavation  three  of  these  were  crossed.  Two,  of  the  dry 
masonry  type,  and  one,  an  8-inch  tile,  which,  when 
accidently  punctured  by  a  pick,  was  found  to  be  full  of 
water  under  a  considerable  head.  The  dry  masonry  ones 
were  traced  with  considerable  difficulty  and  dealt  with, 
but  the  source  of  the  tile  is  still  a  mystery.  It  was  finally 
plugged  and  left  for  time  to  solve  in  the  hope  that  one 
of  the  buildings  to  be  demolished,  to  make  room  for 
hospital  extension,  might  furnish  a  clue.  This  hope  was 
not  realized,  and  the  only  certain  information  concerning 
that  tile  is  the  knowledge  that  it  is  now  very  effectively 
plugged. 

The  tunnel  trench  involved  the  removal  of  1,400 
yards  of  rock  and  3,000  yards  of  earth,  while  1,100  yards 
of  concrete  and  17  tons  of  steel  bars  were  used  in  the 
construction  of  the  conduit.  The  excavation  work  was 
done  by  Peter  McCoy,  the  concrete,  by  McKelvey  and 
Birch,  both  Kingston  firms,  and  the  total  cost  was  "about 
$28,000. 

The  Steam  Engineering  Laboratory 

Figure  No.  11  shows  one  side  of  the  steam  laboratory, 
which  contains  the  following  equipment: — One  two-stage 
air  compressor  driven  by  a  compound  steam  engine,  the  air 
end  being  9  inches  by  14  inches  by  12  inches  and  the  steam 
end  9  inches  by  16  inches  by  12  inches,  with  a  capacity 
of  240  cubic  feet  of  free  air  per  minute.  Both  air  and 
steam  cylinders  are  fitted  for  indicating  and  by  means 
of  a  venturi  meter,  and  an  orifice  box,  the  output  of  the 
machine  may  be  measured.  One  10-inch  by  10-inch  Ideal 
steam  engine  running  at  300  r.p.m.,  directly  connected 
to  a  d.c,  Crocker  Wheeler  generator  of  30  k.w.  This 
unit  has  its  own  switch  board  and  rheostats  for  taking 
up  the  load  and  is  especially  adapted  for  showing  the 
effect  of  varying  loads  on  the  indicated  horse  power  of 
the   engine.    One   6-inch   by   8-inch   Robb   Armstrong 
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engine  fitted  for  indicator  and  brake  tests.  One  small 
Robb  Armstrong  engine  used  for  valve  setting,  etc.,  and 
one  Robb  Armstrong  directly  connected  to  a  d.c,  gene- 
rator of  30  k.w.,  capacity.  All  these  machines  have 
their  exhaust  pipes  connected  to  a  Wheeler  condenser  of 
200  square  feet  of  heating  surface  operated  by  a  duplex 
Worthington  vacuum  pump  6  inches  by  lYi  inches  by 
6  inches,  and  may  be  tested  operating  at  atmospheric 
pressure  or  under  a  vacuum  up  to  25  inches.  Besides 
the  above  there  is  the  usual  equipment  found  in  all 
steam  engineering  laboratories  such  as  indicator  spring 
testers,  pressure  gauge  testers,  weighing  tanks,  brakes  of 
different  kinds,  steam  engine  indicators,  etc. 

The  south  side  of  the  laboratory,  which  is  not  shown 
in  figure  No.  11,  is  divided  into  five  rooms,  one  is  used 
as  an  apparatus  room,  one  an  office,  one  a  shop  for  repairs, 
and  two  as  class  rooms.  The  room  itself  is  well  lighted 
both  by  natural  and  artificial  light,  the  machines  around 
which  the  students  work  while  making  observations  and 
taking  data  are  well  separated  and  the  class  rooms  used 
for  working  out  reports  are  close  at  hand.  While  designing 
the  power  plant  it  was  kept  in  mind  that  it  might  be 
made  a  valuable  aid  to  the  experimental  laboratory 
without  in  any  way  limiting  its  value  as  a  central  heating 
plant,  and  the  result  is  that  most  of  the  power  plant 
equipment  can  be  used  for  demonstrating  power  plant 
operation  and  design. 


Owing  to  the  steadily  advancing  price  of  coal  and 
other  fuels  the  subject  of  heating  and  ventilation 
of  buildings  is  becoming  one  of  the  most  important 
with  which  the  mechanical  engineer  has  to  deal,  and 
Queen's  University  owing  to  the  broad  way  in  which 
the  central  plant  problem  has  been  handled  has  secured 
a  first  class  equipment  for  demonstrating  this  end  of 
the  work. 

The  foundations  for  the  building  were  completed  in 
the  autumn  of  1921.  The  building  was  erected,  the 
machinery  moved  from  Fleming  Hall  and  the  new  ma- 
chinery installed  during  the  summer  of  1922.  The  plant 
was  put  in  operation  on  September  25th,  1923,  and  has 
been  working  satisfactorily  since  that  date.  The  joint 
committee  in  charge  of  the  work  was  made  up  of  the 
following:  J.  M.  Campbell,  (chairman),  W.  F.  Nickle,  K.C., 
R.  Crawford,  Elmer  Davis,  J.  K.  L.  Whiting,  K.C.,  Col. 
Kent,  Judge  Lavell.  The  engineers  were  M.  F.  Thomas, 
Col.  W.  P.  Wilgar,  and  Professor  L.  M.  Arkley.  The 
architects  were  Messrs.  Power  and  Drever.  The  erection 
of  the  machinery  was  in  charge  of  O.  J.  Hickey,  chief 
engineer  of  the  central  plant. 

Acknowledgements  is  here  made  of  the  hearty  co- 
operation of  the  members  of  the  engineering  staff,  and 
especially  to  Professor  D.  M.  Jemmett,  for  advising  on 
and  checking  the  electrical  layout. 


Figure  No.  12.— Ontario  Hall,  Physics  and  Geology  Building,  facing  University  Ave. 
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When  two  pieces  of  metal  are  to  be  welded  together 
there  are  two  distinct  methods  of  treatment.  Where  the 
metals  are  first  heated  to  a  point  below  fusion  and  then 
pressed  or  hammered  firmly  together,  we  have  what  is 
known  as  compression  welding,  including  the  ordinary 
forge  weld,  the  electric  spot  and  butt  welds  and  the  most 
recent  electro-percussion  weld.  Where  the  metals  are 
raised  to  such  a  temperature  that  they  will  flow  together 
without  the  use  of  force  or  pressure,  we  have  the  auto- 
genous or  fusion  weld,  including  the  oxy-acetylene,  the 
thermit  and  the  electric  arc  processes.  The  purpose  of 
this  paper  is  to  describe  the  processes  of  electric  arc 
welding. 

Two  systems  of  electric  arc  welding  are  in  use  and 
get  their  names  from  the  type  of  electrode  used;  i.e. 
carbon  electrode,  and  metal  electrode. 

The  Carbon  Electrode  Process 

The  carbon  electrode  process  first  used  by  Bernardos 
more  than  thirty  years  ago  employed  a  direct  current  arc 
drawn  between  a  carbon  rod  as  positive  and  the  work  as 
negative,  a  metal  filler  rod  being  fed  into  the  flame  of 
the  arc  by  hand.  By  reversing  the  polarity  several 
advantages  were  obtained.  The  greater  heat  developed 
in  the  positive  crater  of  the  arc  is  transferred  to  the  work 
where  it  is  most  needed,  the  arc  is  more  stable,  and  the 
carbon  particles  are  prevented  from  flowing  into  the 
weld,  thus  preventing  the  weld  from  becoming  too  hard 
to  machine.  The  carbon  electrodes  vary  in  diameter  from 
Y±  inch  to  iy2  inch.  Greater  stability  for  the  arc  is 
obtained  by  tapering  all  electrodes  to  %  inch  and  a 
lower  rate  of  carbon  consumption  as  well  as  a  softer  weld 
is  found  when  graphite  electrodes  are  used  in  place  of 
carbon.  Currents  range  from  100  amperes  to  800,  but 
in  general  300  to  400  amperes  with  a  one-inch  electrode 
is  found  sufficient. 

As  regards  the  filler  material,  commercially  pure  iron 
rods,  low  in  carbon,  from  %  inch  to  Yi  inch  in  diameter, 
are  found  necessary  for  a  strong  sound  weld.  In  operating, 
the  surfaces  should  be  chipped  clean  and  the  arc  formed 
by  withdrawing  the  graphite  electrode  from  a  clean 
surface  of  solid  metal  or  from  the  end  of  the  filler  rod 
held  in  contact  with  the  parent  metal.  By  this  means 
particles  of  slag  are  prevented  from  adhering  to  the  end 
of  the  electrode  and  deflecting  the  arc.  An  inclination 
of  the  electrode  at  15  degrees  to  the  vertical  makes  the 
deflecting  force  of  the  air  currents  constant  in  direction 
and  steadies  the  arc. 

A  surface  may  be  built  up  either  by  puddling  or  by 
depositing  in  layers.  In  puddling  the  arc  melts  a  small 
quantity  of  the  parent  metal;  a  small  portion  of  filler 
rod  is  next  melted  off;  the  rod  withdrawn;  and  the  added 
material  fused  with  the  parent  metal,  a  rotary  motion 
being  imparted  to  the  arc.  The  puddling  drives  the  slag 
and  oxidized  material  to  the  edge  and  the  rotary  motion 
heats  a  comparatively  large  area  about  the  weld,  with 
consequently  less  danger  of  cracking  the  work  or  making 
a  hard  weld. 


In  depositing  the  filler  material  in  layers,  we  have  a 
similar  deposit  to  that  of  the  metal  electrode  but  wider 
and  higher.  The  layers  are  then  smoothed  over  with 
the  arc.  When  a  fine  grain  structure  is  required  the 
expedient  of  hammering  the  surface,  as  soon  as  the  metal 
starts  to  cool,  is  resorted  to. 

As  regards  the  length  of  the  arc,  even  the  lower 

temperature  of  the  graphite  rod  as  negative  will  vapourize 

the  carbon  in  the  rod  and  if  a  hard  weld  is  to  be  prevented 

this  must  be  oxidized.    By  increasing  the  arc  length  so 

that  sufficient  atmospheric  oxygen  will  diffuse  through 

the  arc  stream,  this  may  be  accomplished.     To  obtain 

the  same  degree  of  oxidation  for  the  different  currents 

used,  the  length  of  the  arc  would  have  to  be  increased 

in  proportion  to  the  arc  diameter.    As  this  latter  varies 

with  the  square  root  of  the  current  (for  the  same  current 

c  — 

density  ,2  =  K,  therefore  d  varies  as  vc)  we  find  1  inch 

quoted  as  the  maximum  for  a  250  ampere  arc  and  1J^ 
inch  for  a  500  ampere  (Viall).  On  the  other  hand,  we 
have  J.  H.  Bryan  (see  Lefax)  quoting  3  to  4  inches  as 
the  usual  length.  This  latter  would  necessitate  a  voltage 
bordering  on  the  dangerous  side.  As  to  its  uses,  the 
carbon  arc  is  successfully  applied  without  the  filler  rod 
to  melt  two  flanged  edges  together.  With  a  bronze  filler 
rod,  low  in  tin  and  zinc,  but  with  at  least  0.25  per  cent 
phosphorus  to  act  as  a  strong  deoxidizing  agent,  copper 
and  bronzes  have  been  successfully  welded.  The  class 
of  work  to  which  the  carbon  process  particularly  applies 
is  the  cutting  or  melting  of  metals,  repairing  broken 
parts  and  building  up  materials,  but  where  strength  is  a 
consideration  it  calls  for  great  skill  on  the  part  of  the 
operator.  Overhead  and  vertical  surface  welds  are  ruled 
out  but  it  has  a  field  in  the  finishing  of  welds  made  by 
the  metallic  arc  process.  It  is  particularly  adapted  to 
welding  cast  steel  and  non-ferrous  metals,  cutting  cast 
iron,  melting  and  cutting  scrap  metal,  hardening  rails, 
frogs,  and  wheel  treads.  When  the  art  of  electric  welding 
is  better  understood,  it  may  be  that  the  pendulum  will 
swing  back  again  to  the  carbon  arc  process  from  the 
more  recent  metal  electrode  process. 

The  Metal  Electrode  Process 

The  metal  electrode  was  first  used  by  Slavianoff. 
Here  the  negative  terminal  of  the  arc  is  the  filler  rod 
itself  and  we  find  both  bare  and  coated  electrodes  in 
common  use.  The  voltage  is  low,  about  22  volts  for 
bare,  and  35  for  coated  electrodes.  A  highly  luminous 
central  core  of  iron  vapour  is  formed  as  the  arc  is  with- 
drawn from  the  work  and  this  is  surrounded  by  a  flame 
of  oxide  vapours  formed  by  union  with  the  atmosphere. 
The  intense  heat  sets  up  a  draft  which,  combined  with 
local  air  currents,  tends  to  break  through  this  protecting 
wall.  Consequently  it  is  only  by  the  maintenance  of  a 
short  arc  (3 «  inch)  and  proper  inclination  of  the  electrode 
that  a  successful  weld  can  be  produced.  The  amount  of 
current  and  size  of  electrode  have  an  important  bearing 
on  the  weld.     In  a  test  carried  out  bv  Wagner  for  the 
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Welding  Research  Sub-committee  a  double  V  weld,  in 
3^-inch  ship  plate,  showed  an  increase  in  tensile  strength 
as  the  current  was  increased  from  100  to  200  amperes 
and  he  would  advocate  even  300  amperes  for  3,4-inch 
plate.  British  practice  at  present  uses  4,000  to  6,000 
amperes  per  square  inch  of  electrode,  but  the  welding 
committee  recommend  10,000  as  more  suitable  for  J^-inch 
and  5/32-inch  diameter  electrodes.  That  is,  a  J^-inch 
electrode  could  carry  120  amperes  although  a  5/32-inch 
is  more  generally  used  for  this  current. 

The  Westinghouse  Company  have  published  a  graph 
showing  the  relationship  between  size  of  electrode,  current 
and  thickness  of  plate,  the  latter  being  an  important 
factor,  as  also  would  be  the  temperature  of  the  plate 
and  the  type  of  joint.  The  values  quoted,  which  are 
for  a  butt  weld,  are  lower  than  the  above. 


Thickness  of  plate 

Current  in  amperes 

Electrode  diameter 

1/16  inch 

20  to   50 

1/16-inch 

1/8      " 

50  to   85 

3/32    " 

3/16    " 

75  to  110 

1/8      " 

1/4      " 

90  to  125 

1/8      '.' 

3/8      " 

110  to  150 

5/32    " 

1/2      " 

125  to  170 

5/32    " 

A  lap  weld,  between  two  J^-inch  steel  plates  has  a 
heat  storage  equivalent  to  that"  of  a  butt  weld  of  two 
1-inch  plates,  hence  makes  a  better  weld  with  225  amperes 
and  a  3-16-inch  electrode. 

An  absolutely  steady  current  would  seem  to  be  an 
essential  factor  when  the  correct  current  is  obtained. 
The  Wilson  Welder  Company,  who  used  their  "plastic 
arc"  process  so  successfully  on  the  recovery  of  the  German 
ships  interned  during  the  war,  claim  that  much  of  the 
success  was  due  to  the  automatic  control  of  the  current, 
that,  as  there  is  a  certain  critical  temperature  at  which 
steel  can  be  worked  to  give  the  greatest  tensile  strength 
and  ductility,  a  variation  of  20  amperes  above  the  proper 
value  will  cause  collection  of  carbon  and  slag  pockets 
in  the  metal,  while  the  same  value  below  will  cause  the 
metal  to  be  deposited  in  globules  with  holes  in  the  weld 
to  prove  that  there  has  been  insufficient  heat. 

Types  of  Welding  Machines 

In  the  types  of  electric  welding  machines  on  the 
market  by  far  the  greater  number  are  direct  current. 
At  first,  designed  from  the  view  of  economy  in  operation, 
the  inclusion  of  resistances  on  even  a  120-volt  d.c, 
circuit  being  very  wasteful,  so  called  constant  potential 
types  were  used.  This  type  necessitated  a  series  resistance 
and,  in  order  to  dispense  with  this  resistance,  constant 
current  types  of  generator  were  next  developed.  A  third 
type,  where  the  product  of  volts  by  amperes  is  kept 
constant  and  termed  the  constant  energy  type,  is  claimed 
to  be  superior  to  the  constant  current  and  is  also  designed 
to  deliver  current  to  the  arc  without  the  use  of  resistors 
or  other  energy-consuming  devices.  In  examining  the 
various  methods  used  for  regulating  the  machines  we 
have  to  bear  in  mind  that  the  arc  itself  has  some  inherent 
regulating  characteristics  such  that  current  and  voltage 
are  so  inter-related  that  an  increase  in  one  causes  a  decrease 
in  the  other.  A  one  per  cent  decrease  of  voltage  from 
that  of  the  customary  20  volts  will  cause  about  two 
per  cent  increase  in  current.  An  increase  in  the  voltage 
across  the  arc,  when  other  conditions  remain  the  same, 
indicates  an  increase  in  length  of  the  arc,  thus  giving 
the  metal  a  greater  opportunity  to  oxidize  in  the  arc, 
and  cause  a  reduction  in  the  quality  of  the  weld.  Hence 
a  type  of  machine  which  would  make  it  difficult,  to  main- 
tain a  long  arc  would  be  an  advantage.  Now  the  rate 
of  consumption  of  the^electrode  is  proportional  to  the 


current,  and  is  independent  of  the  voltage  across  the  arc 
and  the  length  of  the  arc.  In  the  constant-energy  system, 
when  the  operator  shortens  the  arc,  the  increase  of  current 
consumes  more  electrode,  and  brings  back  the  length  of 
the  arc  to  its  original  length.  Lengthening  the  arc 
decreases  the  current  and  at  the  same  time  the  consump- 
tion of  wire,  again  automatically  bringing  the  length  of 
arc  to  normal.  Too  great  a  length  will  reduce  the  current 
to  such  an  extent  that  the  arc  will  go  out.  With  a 
constant  current  this  regulating  factor  is  absent  and  a 
long  arc  is  made  possible.  The  oxidation  of  a  long  arc 
is  shown  by  the  increase  in  red  oxide,  (Fe-20?),  covering 
the  weld.  The  black  oxide  does  not  contain  as  much 
oxygen  (Fg304). 

The  Constant-Potential  Type 

As  examples  of  the  constant-potential  type  we  have 
the  Wilson  Welder  Company's  plastic  arc  set,  a  fiat 
compounded  generator  where  the  current  is  automatically 
controlled  by  a  solenoid  operating  a  carbon  pile  resistance 
for  small  variations  of  current.  Large  current  variations 
are  obtained  by  means  of  a  variable  grid  resistance.  The 
volt-amperes  at  the  arc  are  constant  for  each  setting, 
hence  the  set  might  also  be  classified  under  the  constant- 
energy  type.  It  is  usual  to  include  a  reactance  in  the 
welding  circuit  to  smooth  out  variations  of  current  caused 
by  sputtering  of  the  arc,  but  in  this  particular  set  the 
series  winding  on  the  solenoid  acts  in  this  capacity.  The 
welding  current,  passing  through  the  carbon  pile  and  the 
solenoid,  causes  the  plunger  of  the  solenoid  to  slacken 
the  springs  compressing  the  pile  when  the  arc  is  struck. 
When  the  current  decreases,  the  pull  of  the  plunger 
decreases,  and  the  current  is  adjusted  automatically. 
With  the  earlier  models,  the  operator  is  able  to  control 
the  amount  of  current,  which  is  to  be  kept  constant  by 
means  of  a  pilot  motor  which  shifts  the  fulcrum  of  the 
pressure  mechanism  as  desired. 

The  Constant-Current  Type 

As  an  example  of  the  constant-current  type  we  have 
the  Lincoln  Electric  Company's  set  comprising  a  separately 
excited  shunt  field  and  a  differentially  wound  series  field 
changing  the  voltage  from  65  on  open  circuit  to  20  on 
load.  The  series  field  is  varied  by  means  of  a  diverter 
so  that  currents  of  80  to  200  amperes  may  be  obtained. 
An  external  reactance  is  used. 

Another  example  of  the  constant-current  type  is  the 
Westinghouse  Company's  latest  model.  The  generator 
is  a  commutating  pole  machine,  with  a  series  winding, 
a  separately  excited  shunt  field  and  a  second  shunt 
winding  connected  between  one  exciter  terminal  and  one 
generator  terminal,  the  other  exciter  and  generator 
terminals  being  connected  through  a  resistance  (R^). 
Under  open  circuit  and  normal  welding  conditions  this 
second  winding  is  excited  by  the  generator  voltage  and 
assists  the  first  shunt  winding,  (separately  excited),  in 
maintaining  the  generator  voltage  through  R2.  Under 
short-circuited  conditions  the  second  shunt  winding  is 
excited  from  the  exciter  through  Ri  and  opposes  the 
field  of  the  first  shunt  winding.  As  the  series  winding 
also  opposes  this  first  shunt  winding  all  the  time,  both 
assist  in  reducing  the  short-circuit  current  to  practically 
the  same  as  the  welding  current.  Tin-  variable  rheostal 
in  the  generator  separately  exrited  held  allows  control  of 
currents  from  50  to  200  amperes.  An  external  reactan 
in  the  welding  circuit  also  keeps  down  the  short  circuit 
current  at  the  moment  thai  the  arc  IS  struck  and  stabili 
the  arc.  The  exciter  voltage  IS  maintained  In  a  com- 
pound winding  at  125  volts  and  the  generate!  pressure 
falls  from  60  to  21  volK 
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The  latest -constant  energy  type  of  the  Genera] 
Electric  Company,  uses  no  separate  exciter  bul  makes 
use  of  the  third  brush  idea  for  controlling  the  current 
through  the  shunt  winding. 

Very  good  results  have  been  obtained  in  welding 
and  in  holding  a  steady  arc  by  using  an  ordinary  battery 
charging  generator  of  80  amperes  capacity,  using  a  very 
weak  shunt  field  and  a  cumulative  series  winding. 

Selection  of  Electrode 

The  physical  properties  of  a  weld  depend  on  the 
crystal  structure,  gas  holes,  slag  inclusion,  impurities  and 
composition.  What  we  require  in  arc  welding  is  a  fine 
grained  casting,  free  from  blowholes,  slag  inclusions  and 
impurities.  It  is  noticeable  that  the  first  part  of  a  weld 
will  show  a  fine  grained  structure  merging  gradually  into 
a  coarse  grain  as  the  plate  heats  up.  These  coarse  grained 
crystals  are  what  is  known  as  columnar  and  wherever 
these  occur  we  have  brittleness.  Various  methods  have 
been  tried  to  produce  the  finer  grained  structure,  viz., 
hammering  the  weld,  depositing  the  metal  rapidly  in  thin 
layers  and  cooling  by  a  stream  of  water.  The  structure 
in  the  interior  of  the  weld,  however,  (see  Rawson)  is  of 
fine  grain  and  it  is  to  be  inferred  from  this  that  the 
subsequent  heatings  of  the  successive  layers  refine  the 
first  layers.  It  has  also  been  found  that  the  higher  the 
current  density  the  greater  the  collection  of  columnar 
crystals. 

Gas  holes  found  in  all  electric  welds  are  a  great 
source  of  weakness.  It  is  not  the  electrode  alone  that 
can  be  blamed  for  this  but  also  the  plate.  Any  substance, 
such  as  carbon,  having  a  great  affinity  for  oxygen  will 
produce  gas  holes.  Carbon  monoxide  is  formed  and 
trapped  in  the  weld  by  the  rapid  solidification.  Usually 
any  dissolved  gas  in  the  electrode  is  liberated  as  it  passes 
through  the  arc  stream  causing  certain  electrodes  to  be 
unworkable  through  "sputtering",  (the  General  Electric 
Company  claim  that  by  merely  dipping  electrodes  inclined 
to  sputter  in  milk  of  lime,  white  wash,  sputtering  may  be 
avoided),  but  the  carbon  in  the  plate  dissolved  in  the 
welding  pool  reacts  with  the  iron  oxide  in  the  pool  and 
forms  more  CO  with  no  chance  to  escape.  Examination 
of  welds  with  a  carbon  free  electrode  on  a  carbon  free 
plate  showed  only  an  occasional  small  gas  hole,  while 
it  is  well  known  that  steels  containing  only  0.3  per  cent 
carbon  are  often  difficult  to  weld. 

Certain  electrodes  are  on  the  market  which  are 
annealed.  As  the  effect  of  annealing  is  to  decarburize 
the  outside  layers  and  hence  reduce  the  amount  of  carbon, 
it  may  be  for  this  reason.  Slag  inclusions  are  also  a 
source  of  weakness,  particularly  where  covered  electrodes 
are  used  in  inexperienced  hands.  Slag  becomes  entangled 
in  the  deposited  metal  and  fails  to  rise  to  the  surface. 
Wrought  iron  welding  wire  contains  considerable  quanti- 
ties. Slag  aids  the  weld,  however,  by  preventing  surface 
oxidation  of  the  pool. 

Impurities  in  Electric  Welds 

Under  the  term  impurities  the  oxygen  content, 
which  is  characteristic  of  the  electric  weld,  is  not  alone 
sufficient  to  account  for  its  want  of  ductility,  but  we  will 
deal  with  the  oxide  first.  In  all  specimens  examined 
microscopically,  are  found  tiny  globules  of  oxide  having 
no  definite  arrangement  and  scattered  indiscriminately 
throughout  the  crystals  of  iron,  (see  figure  11,  Rawson). 
A  film  of  oxide  is  also  found  surrounding  the  "metallic 
globule  inclusions"  (see  figure  10,  Rawson).  It  is  suppos- 
ed that  these  globules  are  small  metallic  particles  formed 
as  a  sort  of  spray  at  the  tip  of  the  electrode  and  have 


failed  to  fuse  in  with  the  metal  subsequently  deposited 
over  them. 

It  is  a  curious  fact,  borne  out  by  analysis  and  b 
from  the  Bureau  of  Standards,  Strauss  and  others,  that 
electric  welds  show  over  a  0.12  per  cent  nitrogen  content, 
while  acetylene  welds  give  only  0.02  per  cent.  Nitrogen 
in  steel  is  an  element  producing  a  great  degree  of  brittle- 
ness, as  small  a  quantity  as  0.06  per  cent  reducing  the 
elongation  on  a  0.2  per  cent  carbon  steel  from  28  per  cent 
to  5  per  cent. 

Microscopic  examination  shows  a  large  number  of 
lines,  needles,  or  plates  in  the  weld  which  resemble  iron 
highly  nitrogenized.  These  occur  within  the  ferrite,  (or 
pure  iron;,  crystals,  and  are  more  abundant  in  the  colum- 
nar and  coarse  grain  crystals.  It  might  be  assumed  that 
rupture  takes  place  along  these  nitride  plates,  (see  figure 
13,  Rawson),  but  it  is  found  that  the  effect  of  the  oxide 
inclusions  and  films,  the  metallic  globule  inclusions,  and 
the  lack  of  adhesion  between  successive  layers  of  the 
weld,  makes  the  nitrogen  feature  of  small  importance  as 
a  cause  of  rupture.  While  these  unsound  spots  are  no 
doubt  the  cause  of  the  low  ductility  of  the  weld,  the 
metal  retains  its  inherent  ductility,  as  microstructure 
shows  after  bending  tests  on  the  weld.  Others  impurities 
which  must  be  kept  to  a  minimum,  both  in  plate  and 
electrode,  are  sulphur  and  phosphorous,  the  latter  causing 
a  brittle  envelope  round  the  crystals. 

Tests  Regarding  Composition  of  Electrodes 

As  regards  the  composition  of  the  electrode,  tests 
which  were  carried  out  for  the  Welding  Research  Sub- 
committee by  the  Bureau  of  Standards  bring  out  some 
interesting  points.  Two  electrodes,  one  (A)  a  "pure  iron" 
electrode,  and  the  other  (B)  a  low  carbon  steel,  prepared 
to  specifications,  were  tested  for  content  before  and 
after  welding. 

Per  Cent  Composition  before  and  after  Fusion 

Tensile 

strength 
Carbon      Silicon         Mn.  N.  Average 

A  Before  0.058         0.33  0.042         0.003         60,000 

Iron  After  0.031         0.007         0.0  0.143        50,000 


B 

Mild 

Before 

0.15 

0.06 

0.47 

0.003 

70,000 

Steel 

After 

0.024 

0.008 

0.0 

0.14 

50,000 

Note  the  heavy  loss  in  C.  and  Si.  and  Mn.  where  they  occur  in  large 
quantities,  and  the  gain  in  Ar. 

The  arc  fused  metal  is  very  much  the  same  in  both 
cases  and  hence  we  infer  that  very  similar  results  would 
be  obtained  from  both  electrodes  in  practical  welding. 

Coated  electrodes  gave  very  much  the  same  results, 
but  did  not  include  any  of  the  covered  electrodes  on  the 
market.  Their  specification  for  the  coating  paste  was 
as  follows: — Graphite — 15  grams;  magnesium — 7.5  grams; 
aluminum  -4  grams;  Mg  O — 65  grams;  Ca  O— 60  grams; 
sodium  silicate— 120  c.c.  40  deg.  Be.;  water— 150  c.c; 
This  was  sufficient  to  coat  500. 

Tests  on  the  tensile  strength  of  specimens  made 
from  the  arc  fused  metal  gave  practically  similar  results, 
(ultimate  strength  50,000  pounds,  from  over  60,000  as 
electrodes),  (elongation  fallen  from  14  to  8  per  cent)  with 
properties  very  like  low  grade  cast  steel.  Nothing  was 
gained  by  coating  the  electrodes. 

Tests  on  specimens  made  from  fused  metal  where 
the  beads  had  been  deposited  across  the  piece  instead  of 
along  the  specimen  showed  a  marked  decrease  in  strength 
to  40,000  pounds. 
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Tensile 

Carbon 

Silicon 

Manganese 

Strength 

Before 

0.17 

0.14 

0.57 

After 

0.12 

0.10 

0.23 

57,300 

Before 

0.39 

0.12 

1.01 

After 

0.23 

0.02 

0.84 

76,200 

In  view  of  the  authority  of  the  above  results  it  is 
interesting  to  compare  J.  S.  Orton's  figures  for  two 
specimens,  R,  according  to  the  welding  committee's 
specifications,  and  W,  containing  a  much  greater  per- 
centage of  C.  and  Mn.  R  would  be  very  similar  to  B 
of  the  bureau  tests. 

Per  Cent  Composition  before  and  after  Fusion 


R 

w 


Note  the  retention  of  C  and  Mn  in  the  weld,  and  that  the  greater  the 
carbon-manganese  content  in  the  electrode  the  greater  the  percentage 
left  in  the  weld. 

Microphotographs  showed  a  smaller  amount  of  oxide 
and  slag  inclusions  with  the  high  carbon  manganese  wire 
and  tests  gave  a  much  higher  tensile  strength  (see  above 
table).  The  ratio  of  C  to  Mn  should  be  1  to  3.  Further 
tests  by  H.  R.  Pennington,  on  electrodes  with  still  greater 
carbon  manganese  content,  throw  additional  light  on 
the  subject. 

Analysis  of  a  Deposit  on  Mild  Steel  Boiler  Plate 

Carbon  Manganese 
Before                                                         0.85  11.2 

After  (with  electrode  neg.)  0.63  8.11 

After  (with  electrode  pos.)  0.83  8.11 

Note  the  greater  loss  in  carbon  with  the  electrodes  negative,  hence  to 
retain  the  carbon  it  is  usual  practice  to  make  the  electrode  positive 
with  Mn.  electrodes. 

Depositing  the  same  wire  on  a  carbon  steel  rail  gave 
in  the  analysis  a  reduction  of  carbon  from  0.99  to  0.71 
per  cent  and  Mn  from  10.51  to  10.19  per  cent,  that  is  a 
smaller  loss  in  manganese  on  the  carbon  steel  rail  than 
on  mild  steel  boiler  plate. 

The  electrodes  were  Wanamaker  coated  electrodes 
No.  9,  the  coating  preventing  vaporization  of  the  Mn 
and  C  constituents.  These  particular  electrodes  are 
designed  for  rebuilding  worn  rails,  frogs  and  crossings, 
the  deposit  being  applied  diagonally  to  the  traffic  and 
finished  up  against  a  fire  brick  or  carbon  block  on  the 
flanged  side  of  the  rail.  By  taking  advantage  of  the 
peculiar  properties  of  12  per  cent  manganese  steel,  (for 
example,  sudden  cooling  makes  the  metal  very  hard  and 
ductile,  slow  cooling  makes  it  brittle),  in  track  work,  a 
small  stream  of  water  is  directed  on  the  deposited  metal 
until  the  heat  retained  in  the  part  will  just  dry  or  vapourize 
the  water. 

Tests  of  Mn  bars  showed  that  if  heated  for  one  hour 
to  2,100  deg.  F.,  and  then  "toughened"  by  cold  water, 
they  lost  strength  (93,200  pounds  breaking  strength), 
while  if  heated  for  five  minutes  only  and  then  cooled 
they  gave  a  test  of  157,250  pounds  (ordinary  12  per  cent 
Mn  steel  gives  108,500  pounds).  From  this  we  infer 
that  the  time  for  the  welding  cycle,  a  few  seconds  when 
cooled  by  water,  would  not  cause  any  structural  change 
in  the  metal. 

Automatic  Welding 

K.xamination  of  the  physical  properties  of  the  weld 
indicates  that  they  arc  dependent  to  ;i  large  extenl  on  the 
skill,  patience  and  care  of  the  operator.  In  order  to 
eliminate  the  human  clement  a  ureal  deal  of  attention 
has  been  paid  lately  to  automat  ie  welding. 

It  has  been  found  to  be  adaptable  to  any  form  of 
weld  from  butt  welding  to  deposition  of  metal  on  worn 
surfaces  of  shafts,  wheel-,  etc.  The  speed  of  welding 
can  be  increased  from  two  to  six   times  that    by  hand. 


The  weld  is  absolutely  uniform  and  it  has  been  found 
possible  to  weld  any  kind  of  steel  from  0.1  to  0.55  per 
cent  carbon  content.  High  speed  tungsten  steel  has  been 
successfully  welded  to  cold  rolled  shafting,  using  Bessemer 
wire  as  electrode  material.  This  kind  of  wire  is  consider- 
ed as  impossible  for  hand  work,  on  account  of  sputtering, 
but  it  is  just  wires  of  this  type  which  cut  much  more 
deeply  into  the  work  than  Norway  iron  wire,  with  its 
quiet  arc.  In  fact  it  is  now  possible  to  study  the  effect 
of  the  arc  and  the  electrode  without  the  personal  equation. 
Some  of  the  characteristics  of  the  arc  have  been  previously 
pointed  out.  For  example,  a  certain  degree  of  equilibrium 
between  the  fusing  energy  of  the  arc  and  the  feeding  rate 
of  the  welding  strip  is  brought  about,  since  a  rise  in 
current  due  to  shortening  of  the  arc  will  cause  the  wire 
to  fuse  more  rapidly  and  thus  lengthen  the  arc.  But  by 
making  use  of  the  increased  voltage  across  the  arc  as  the 
arc  lengthens,  an  entirely  automatic  machine  has  been 
designed  by  the  General  Electric  Company.  This  regulates 
the  rate  of  feeding  the  electrode,  which  is  now  wound 
on  a  drum  and  gripped  between  a  set  of  rollers  connected 
through  gearing  to  a  small  d.c,  motor,  the  field  of  which 
is  separately  excited,  and  the  armature  connected  across 
the  arc,  so  that  it  will  decrease  in  speed  with  the  lower 
voltage  due  to  a  shortened  arc,  and  increase  in  speed 
with  the  longer  arc,  (see  figure  171,  Viall.). 

It  is  now  possible  to  watch  the  arc  for  long  periods 
and  amongst  the  observations  it  has  been  found  that  a 
variation  of  5  degrees  in  the  inclination  of  the  electrode 
will  make  a  great  difference  to  the  success  of  a  weld. 
About  15  degrees  from  the  perpendicular  produces  good 
work  and  with  some  materials  the  electrode  should  drag 
or  point  towards  the  welded  part.  H.  D.  Morton  points 
out  that,  in  spite  of  the  fact  that  indicating  meters  show 
practically  constant  readings,  oscillograph  records  show  a 
succession  of  short  circuits,  due  probably  to  globules  of 
the  molten  wire  between  the  electrode  and  the  work,  the 
voltage  falling  to  zero  with  an  increase  in  current;  the 
longer  the  arc,  the  fewer  the  short  circuits.  With  1  8  inch 
electrodes  and  150  amperes  the  globules  are  deposited 
at  the  rate  of  about  two  per  second,  as  is  also  shown  by 
ammeter  records.  As  electrodes  fuse  at  the  rate  of  1/5 
inch  per  second,  the  electrode  would  have  to  be  timed  to 
be  fed  forward  1  TO  inch  after  each  globule  to  maintain 
a  uniform  arc  length.  The  automatic  machine  is  evidently 
able  to  respond  to  this. 

The  automatic  welding  machine  weighs  only  10 '  , 
pounds,  and  it  is  said  that  a  welder  practising  for  two 
hours  can  do  as  good  work  as  a  welder  of  six  months 
training  could  do  by  hand.  Automatic  welds  have  been 
made  on  5  16  inch  mild  steel  which,  when  subjected  to  a 
90  degrees  bending  test,  showed  no  sign  of  fracture  and 
when  cut  with  a  hacksaw  showed  no  difference  in  cutting 
qualities  between  the  unwelded  and  welded  parts. 

Alternating  Current  Welding 

This  is  a  more  recent  method  of  welding,  its  develop- 
ment being  no  doubt  delayed  by  the  fad   that  mosl  ol 

the  welding  was  done  in  railway  shops  where  (\x.,  was 
available,  and  that  an  operatOl  has  to  he  capable  of 
maintaining  a  much  shorter  arc  than  with  (\.c.  and  takes 
longer  to  train.  Again,  it  was  contended  that  75  per 
cent    of    the    heat    ol    the    <\a\,    arc    was    developed    at     the 

positive  terminal,  and  therefore  the  welding  could  never 

be   as   good   in   a.c.    work,    where   the   amount    ol    heat 

equal  at  both  terminals.     However,  in  the  citj  <>i  Winni- 
peg il   has  been  shown  that  as  good  a.c..  woik  as  d.C 
possible,  and  that  the  point  of  \ ieu  oi  the  difference  ol 
heat  is  very  much  a  fallacy.    Quoting  from  the  Wat 
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Arc  Welding  Corporation's  pamphlet,  of  the  three  factors 
which  go  to  make  up  the  heat  of  the  arc,  (1)  contact 
resistance  between  the  arc  and  negative  electrode,  (2) 
resistance  of  the  arc,  and  (3)  contact  resistance  between 
the  arc  and  the  positive  electrode  in  d.c,  work,  the 
resistance  of  the  arc  accounts  for  95  per  cent.  Of  the 
remaining  5  per  cent,  the  positive  electrode  takes  75 
per  cent,  or  about  334  per  cent,  as  against  1 ' ,  per  cent 
at  the  negative.  In  the  a.c,  arc,  of  course,  these  amounts 
are  equal,  2y2  per  cent  at  each  electrode,  so  that  the  extra 
heat  developed  at  the  work  by  the  positive  terminal  of 
a  d.c,  arc  amounts  to  very  little. 

The  simplicity  of  the  apparatus  appeals  also  in  its 
favour,  the  weight  being  about  half  the  d.c,  and  the 
current  control  being  obtained  without  any  external 
regulating  apparatus,  a  transformer  of  the  leakage  type 
being  all  that  is  necessary.  It  is  claimed  that  the  a.c, 
arc  gives  better  penetration  than  d.c.  Before  the  welding 
committee,  Mr.  Wagner  reported  that  the  frequency  of 
the  circuit  did  not  make  much  difference,  arcs  being  held 
at  frequencies  ranging  from  \2y2  to  500  cycles,  but  of 
course  much  more  easily  the  higher  the  frequency.  He 
also  found  the  speed  of  a.c,  and  d.c,  very  much  the  same, 
and  that  bare  electrodes  gave  excellent  results. 

It  is,  however,  so  much  easier  to  hold  the  arc  with 
flux  coated  electrodes  that  they  are  almost  invariably 
used  and  as  a  coating  of  sodium  silicate,  (water-glass), 
is  easily  available,  these  need  not  add  greatly  to  the  cost. 

Against  the  a.c,  it  is  contended  that  170  amperes 
a.c,  is  required  to  give  the  same  heating  value  as  140 
d.c,  and  that  the  design  of  the  transformer  to  produce 
a  short  circuit  current  equal  to  the  normal  welding 
current  makes  the  power  factor  as  low  as  25  per  cent, 
hence  the  central  station  engineer  is  not  likely  to  favour 
this  type,  but  in  these  days  of  static  condensers  this 
ought  easily  to  be  remedied. 

The  recent  three-phase  welders  are  attempts  to 
equalize  the  load  on  the  three  phases,  and  reduce  the 
drop  on  any  one  phase  of  the  system,  but  unless  the 
welding  transformer  has  some  different  characteristic  due 
to  its  leakage  factor,  it  was  demonstrated,  as  long  ago  as 
1892  by  Steinmitz,  that  it  was  impossible  to  take  single- 
phase  power  from  either  two-  or  three-phase  systems 
and  distribute  the  power  equally  over  the  several  phases. 
On  a  three-phase  system,  one  of  the  usual  methods  of 
producing  single-phase  current  is  to  connect  two  of  the 
secondaries  of  the  three  transformers  in  open  delta  and 
join  them  in  series  with  the  third  in  reverse  delta.  Analysis 
by  vectors  will  show  that  this  simply  results  in  putting 
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a  single-phase  load  on  the  mains  B  and  C  with  the  current 
in  A  zero,  gaining  nothing  over  a  single-phase  connection 
and  losing  much  in  simplicity  and  efficiency. 

Another  point  put  forward  against  the  use  of  a.c, 
is  the  high  voltage  on  open  circuit  causing  a  life  hazard. 
On  one  tested  in  Winnipeg,  this  was  135  volts,  but  there 
are  now  available  on  the  market  transformers  like  the 
Electric  Arc  Welding  Company's  which  provides  an 
auxiliary  coil  to  limit  the  voltage  to  about  40  volts  until 
the  arc  is  struck. 

Conclusion 

In  this  rapid  survey  of  the  electric  arc  weld  many 
important  points  have  been  omitted,  such  as  the  design 
of  glasses  and  face  shields,  methods  of  allowing  for  expan- 
sion and  contraction,  many  other  practical  applications 
than  those  shown,  method  of  testing  and  inspecting  welds, 
and  costs.  Only  the  three  prime  factors  for  successful 
welding,  equipment,  material,  skill,  have  been  briefly 
dealt  with.  As  regards  the  equipment  it  has  been  shown 
that  it  is  essential  to  have  a  machine  which  responds 
quickly  to  the  rapid  changes  in  the  resistance  of  the  arc, 
and  that  a.c,  equipment  is  as  successful  as  d.c.  As 
regards  material  there  must  be  relationship  between  the 
electrode  and  the  work;  that  as  the  electric  arc  process 
is  essentially  a  casting,  whatever  material  is  used  must 
be  treated  to  respond  to  the  characteristics  of  the  material. 
For  example,  if  it  is  a  high  percentage  manganese  steel 
that  is  used,  it  must  be  given  the  same  treatment  that  a 
manganese  casting  would  go  through  (rapid  cooling,  etc), 
and  it  must  be  protected  from  the  action  of  the  atmosphere 
by  coatings  which  will  not  allow  its  physical  characteristics 
to  be  altered  in  its  passage  through  the  arc. 

Finally  as  regards  skill,  not  only  do  we  mean  the 
handling  of  the  job  by  men  of  steady  nerve,  but  the 
supervising  skill  to  know  that  the  weld  is  a  good  one, 
and  the  services  of  a  welding  engineer,  not  only  to  select 
the  proper  material  for  the  work,  but  to  attend  to  the 
weld  designs  from  a  previous  knowledge  by  test  and 
research. 
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The  St.  Lawrence  Waterway 

A  general  discussion  of  the  St.  Lawrence  Deep  Waterway  and  Power  Project 

E.  A.  Forward,  M.E.I.C, 
Consulting  Engineer,  Montreal,  Que. 

Paper  read  before  the  Montreal  Branch,  The  Engineering  Institute  of  Canada,  October  4th,  1923. 


Owing    to    attempted    encroachments    by    private 
companies  on  the  St.   Lawrence   water  powers  on  the 
international  section  of  the  river,  the  Canadian  govern- 
ment, several  years  ago,  suggested  to  the  United  States 
federal  government  that  steps  should  be  taken  to  devise 
some  general  plan  under  which  development  of  power 
on  the  international  section  of  the  St.  Lawrence  should 
proceed  consistently  with  the  preservation  of  rights  of 
navigation.  The  Order-in-Council  re  this  proposal  read  :— 
"Even  though  the  utilization  of  only  a  portion  of 
the  whole  capacity  of  the  river  can  be  immediately 
contemplated,  yet  the  endeavour  should  be  to  design 
at  the  outset  a  complete  scheme  into  which  successive 
developments  might  be  fitted  from  time  to  time,  as 
and  when  the  occasion  might  demand.  Without  some 
such  scheme  there  is  always  the  great  danger  that 
the  ultimate  possibilities  of  the  St.  Lawrence  naviga- 
tion may  be  neglected  or  even  irreparably  injured." 
No    negotiations    between    the    two    governments 
resulted.    There  has  been,  however,  continued  activity 
of  private  interests  in  the  United  States  to  secure  the 
use  of  the  water  powers  in  this  section.  Following  demoral- 
ization of  the  American  railways  during  the  reconstruction 
period  after  the  war,  the  power  scheme  for  the  St.  Law- 
rence reappeared  coupled  with  an  urgent  demand  from 
the  middle  west  states  for  a  gigantic  combined  deep  water- 
way and  power  development  on  the  St.  Lawrence  from 
the  Great  Lakes  to  the  sea. 

Great  pressure  was  brought  to  bear  upon  Washington 
by  these  interests,  and,  as  a  result,  instructions  were 
forwarded  to  the  International  Joint  Commission  to 
formulate  a  scheme  for  the  construction  of  a  deep  water- 
way, considering  the  obtaining  of  the  greatest  beneficial 
use  of  the  water  of  the  river  in  the  interests  of  navigation 
and  power. 

The  report  of  the  commission  was  issued  as  a  United 
States  Senate  document  during  1922.  and  therein  is 
recommended  a  proposal  to  construct  a  25-foot  waterway 


from  lake  Ontario  to  Montreal,  with  creation  of  water 
powers  on  the  international  section  only.  It  includes 
estimates  of  cost  with  a  basis  for  division  of  capital 
and  maintenance  charges  between  the  two  countries, 
which  involves  American  joint  ownership  of  the  Welland 
canal. 

Recently  the  government  of  the  United  States,  through 
the  late  President  Harding,  invited  the  Canadian  govern- 
ment to  a  conference  to  draft  a  treaty  for  joint  develop- 
ment of  the  St.  Lawrence  waterway.  The  reply  of  the 
Canadian  government  was  that  the  time  was  inopportune 
for  Canada  to  negotiate  a  treaty  but  intimated  that  the 
government  stood  ready  to  enter  upon  preliminary 
discussion  through  which  a  basis  for  a  treaty  might  be 
reached. 

It  appears  from  discussion  in  the  House  of  Commons 
on  June  12th,  1923,  that  negotiations  have  not  been 
renewed.  The  engineers  are  using  the  time  to  good 
advantage  in  making  further  studies  of  the  river  and  the 
making  of  various  records.  Activity  of  the  various 
organizations  in  support  of  the  waterway  continues. 

The  policy  of  the  Canadian  government  has  consis- 
tently been  to  develop  national  lines  of  transportation. 
The  Canadian  waterways  are  highly  developed.  There 
has  been  a  30- foot  channel  from  Montreal  to  the  gulf 
since  1906.  The  14-foot  canal  system  has  connected 
Montreal  with  the  Great  Lakes  for  nearly  twenty-five 
years.  American  statesmen  have  referred  time  and 
again,  in  admiration,  to  the  courageous  broad  policy 
pursued  by  Canada  in  this  respect.  To-day  there  is  a 
tendency  to  depart  from  ways  of  national  expansion 
into  paths  international  and  imperial.  There  are,  in 
those  paths,  complications  and  difficulties  which  should 
be  avoided  in  dealing  with  questions  that  can  be  treated 
as  purely  Canadian.  The  St.  Lawrence  is  a  Canadian 
river.  The  great  waterway  development  in  the  past  has 
been  made  by  Canada  alone  for  the  expansion  of  Canadian 
trade. 
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Principles  Influencing  further  Development  of 
St.  Lawrence  Waterway 

Three  basic  principles  should  still  influence  further 
development  of  the  St.  Lawrence  waterway: — 

1  —  National  ownership  from  the  lakes  to  the  sea. 

2  —  Development  as  and  when  the  occasion  may 

demand  in  the  interests  of  Canadian  trade  and 
commerce. 

3  —  The  paramount  importance  of  navigation  interests 

over  all  others  in  the  St.  Lawrence. 

With  these  principles  in  mind  where  does  Canada 
stand  in  relation  to  the  proposed  extensive  undertakings 
on  the  St.  Lawrence  river  at  the  present  time  ? 

"The  time  is  inopportune,'"  is  the  decision  of  the 
Canadian  government.  Taxation  is  onerous;  revenues 
fall  far  short  of  requirements;  and  nothing  but  the  most 
pressing  need  could  justify  any  great  additions  to  our 
financial  burdens  at  such  a  time. 

The  Joint  Commission  in  their  report  have  pointed 
out  that  there  is  little  interest  in  Canada  in  the  under- 
taking, the  demand  for  it  coming  from  the  middle  west 
states,  also  that  the  railways  of  Canada  are  considerably 
over-developed,  and,  so  far  as  the  latter  country  is  con- 
cerned, there  is  likely  to  be  no  pressing  need  of  multiplying 
transportation  routes  for  years  to  come.  They  might 
also  have  pointed  out  that  the  traffic  of  the  middle  west 
states  through  the  St.  Lawrence  canals  is  and  always 
has  been  insignificant. 

It  is  too  vast  an  undertaking  to  enter  upon  without 
knowing  the  benefits  to  be  derived  and  the  sacrifices  to  be 
made  by  Canada. 

The  14 -foot  canal  system  on  the  St.  Lawrence  has 
so  far  met  all  demands  upon  it  and  has  never  yet  been 
used  to  one-half  its  capacity.  The  cost  of  the  system  to 
Canada  has  been  many  millions  of  dollars,  and  it  is  neither 
worn  out  nor  obselete,  yet  the  proposals  include  the 
scrapping  of  the  whole  system  without  even  a  scrap  value. 

The  outlet  for  grain  shipments  is  advanced  as  the 
strongest  and  most  convincing  argument  in  favour  of  an 
enlarged  waterway,  or  as  it  is  termed  "a  new  water  route 
to  the  sea".  It  was  said  in  the  House  of  Commons  a 
short  time  ago  that  even  if  the  saving  on  the  carriage  of 
Canadian  grain  was  only  one-and-a-half  cents  per  bushel 
it  was  worth  doing.  No  evidence  of  a  convincing  char- 
acter, which  might  serve  to  support  such  a  statement, 
has  yet  appeared.  Not  only  would  such  a  saving  be 
entirely  incommensurate  with  the  enormous  capital 
expenditure  involved,  but  it  is  by  no  means  clear  that 
the  same  or  even  a  greater  saving  could  not  be  effected 
at  far  less  cost  by  some  other  means. 

In  1922,  Montreal's  greatest  year,  77,000,000  bushels 
of  Canadian  grain  passed  through  the  port,  both  water 
and  rail.  Assuming  that  as  much  as  100,000,000  bushels 
should  come  down  by  water,  the  saving  effected  at  one 
and  one-half  cents  per  bushel  would  be  $1,500,000,  the 
interest  at  5  per  cent  on  a  capital  sum  of  $30,000,000. 
The  cost  of  the  waterway  from  lake  Ontario  to  Montreal 
is  given  by  the  commission's  engineers  as  $252,000,000 
and  it  is  not  improbable  that  this  amount  may  be  greatly 
exceeded  or  even  doubled. 

It  may  be  noted  that  the  total  amount  of  export 
grain  coming  through  the  port  of  Montreal  in  1922  was 
155,000,000  bushels,  there  being  78  millions  bushels  of 
American  grain.  The  heavy  American  shipments  over 
this  route  is  partially  accounted  for  by  the  incapacity  of 
the  railways  between  Buffalo  and  New  York  as  an  after- 


math of  the  railroad  strike.  Where  they  were  expected 
to  handle  a  thousand  cars  of  grain  per  day  they  fell 
down  to  about  two  hundred  cai 

During  the  past  two  years  and  this  year  also,  tb 
has  been  more  or  less  congestion  in  the  handling  of  grain 
in  the  port  of  Montreal.  There  are  several  reasons  for 
this  condition.  During  1921  lack  of  co-ordination  in  the 
use  of  port  facilities  was  a  factor,  also  the  grain  handling 
facilities  were  at  times  overtaxed.  Inability  of  foreign 
markets  to  absorb  the  grain  offering  has  been  the  greatest 
factor  in  retarding  its  movement,  and  delaying  shipment. 
Grain  shipped  to  the  port  and  held  pending  sale  hampered 
the  elevators.—  There  was  not  enough  storage  to  absorb 
this  element.  Frequently,  25  or  more  lake  vessels  are 
awaiting  their  turn  to  discharge  at  the  elevators.  Even 
under  those  circumstances  the  elevators  are  frequently- 
handling  only  about  600,000  bushels  per  day  whereas  their 
capacity  is  fully  1,200,000  bushels  per  day.  The  canal 
system  has  never  been  a  factor  in  these  delays. 

Additional  grain  handling  facilities,  now  under  con- 
struction at  Montreal  and  lake  ports  which  involve  a 
comparatively  very  small  outlay,  should  so  lower  the 
cost  of  transportation  between  the  head  of  the  lakes 
and  the  seaboard  as  to  effect  the  saving  of  one  and  one- 
half  cents  per  bushel  claimed  for  the  25-foot  water  way. 

Important  Questions  to  be  Settled 

There  are  some  very  important  questions  to  be  definitely 
settled  before  there  can  be  any  satisfactory  basis  for  a  develop- 
ment of  this  waterway. 

The  Honourable  George  P.  Graham,  in  reply  to 
questions  in  the  House  re  St.  Lawrence  waterway,  recently- 
said  that  there  are  other  interests  besides  the  Dominion 
of  Canada  and  the  United  States  government  concerned 
in  the  proposition.  Provincial  authorities  had  something 
to  say  in  the  matter  and  there  had  been  some  disagree- 
ment between  federal  and  provincial  authorities  on  the 
question  of  legal  rights.  The  construction  of  the  St. 
Lawrence  deep  water  way  would  mean  a  great  development 
of  important  water  power.  The  government  hoped  when 
the  work  was  completed,  to  recover  a  sum  which  would 
come  from  the  United  States  to  help  in  its  construction. 
Mr.  Graham  said  that  the  United  States  had  not  accepted 
the  recommendation  of  paying  her  share  of  the  cost. 

It  is  true  that  the  Hydro-Electric  Power  Commission 
of  Ontario  have  laid  claim  for  that  province  to  the  wrater 
powers  in  the  international  section  of  the  river,  and  a 
dispute  arises  as  to  how  much  power  the  federal  govern- 
ment could  claim  in  connection  with  a  navigation  project. 
Independent  surveys  of  the  power  section  were  made  by 
the  Hydro-Electric  Power  Commission  for  the  express 
purpose  of  reinforcing  that  claim.  The  state  of  New 
York  has  asserted  its  rights  in  the  water  powers  and 
disputes  the  authority  of  the  federal  government  of  the 
United  States  to  enter  into  a  wholesale  power  development 
scheme  on  the  St.  Lawrence  at  the  expense  of  the  state. 
Until  the  legal  rights  in  the  St.  Lawrence  of  the  two 
contracting  parties,  the  federal  governments,  have  been 
clearly  denned,  and  the  extent  of  provincial  and  state 
rights  ascertained  and  delimited,  no  effective  compact 
can  be  formulated. 

In  the  proposals  of  the  Joint  Commission  we  find 
costs  allocated  as  follows:  —  The  capital  cost  of  "naviga- 
tion works"  and  of  the  new  Welland  ship  canal  to  be 
apportioned  between  the  two  countries  on  the  basis  of 
the  benefits  to  be  derived  by  each  country  from  the  use 
of  the  waterway,  etc. 
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Should  Americans  develop  a  preponderant  trade 
through  the  canals,  Canada  will  have  automatically 
surrendered  ownership  and  control  of  her  whole  naviga- 
tion system  on  the  St.  Lawrence,  even  in  Canadian  terri- 
tory. On  the  other  hand,  if  American  traffic  be  diverted 
through  southern  channels,  rail  and  water,  Canada  would 
be  left  to  bear  the  whole  cost  of  the  improvements  which 
were  made  largely  for  the  benefit  of  our  neighbours. 

Is  it  possible  that  any  Canadian  government  would 
sell  a  controlling  interest  in  the  Welland  canal,  or  permit 
the  United  States  to  have  proprietary  rights  in  all- 
Canadian  waterways  from  Cornwall  into  the  port  of 
Montreal  ?  Is  that  the  source  of  the  sum  to  be  recovered 
from  the  United  States  to  aid  in  its  construction  ?  Is  it 
likely  that  the  United  States  would  spend  that  money 
in  a  foreign  state  without  exercising  control  over  their 
interests  ? 

Diversion  of  Water  through  Chicago  Drainage  Canal 

The  extent  to  which  diversion  of  water  from  the 
St.  Lawrence  is  to  be  permitted,  and  the  effects  of  such 
diversion  upon  both  navigation  and  water  power  should 
be  clearly  determined  in  advance  of  adoption  or  even 
formulation  of  any  general  scheme  of  development. 

Diversion  of  water  from  lake  Michigan  at  Chicago 
through  the  drainage  canal  has  continued  since  1900. 
The  first  amount  taken  was  about  4,000  cu.  ft.  per  sec. 
Gen.  Bixby,  U.S.  Army  engineer  says  that  although 
granted  a  permit  for  4,000  cu.  ft.  they  were  constructing 
works  to  take  14,000  c.f.s. 

United  States  Secretary  of  War  Stimson,  in  refusing 
an  application  to  increase  the  amount  of  diversion  to 
10,000  c.f.s.,  said:— 

"The  sanitary  canal  has  never  received  the  direct 
sanction  of  Congress."  "It  was  built  solely  under  the 
authority  of  the  state  of  Illinois."     "Very  careful 

consideration  leaves  no  doubt  in  my  mind 

that  the  withdrawal  of  10,000  c.f.s.,  would  substan- 
tially interfere  with  the  navigable  capacity  of  the 

Great  Lakes  and  their  connecting  links  the 

Welland  canal  and  a  number  of  canals  on  the  St. 
Lawrence  river."  "The  available  depth  of  water 
over  one  or  all  sills  of  each  of  these  canals  would 
be  affected  and  in  some  cases  reconstruction  might 
be  made  necessary." 

Despite  this  refusal  the  capacity  of  the  sanitary  canal 
has  been  increased.  The  completion  of  the  Calumet-Sag 
channel  in  1919  increases  its  capacity  to  14,000  cubic  feet 
per  second.  The  attitude  of  the  state  of  Illinois  in  this 
matter  would  appear  to  be  that  of  the  president  of  the 
sanitary  district  who  said: — 

"The  presumption  that  our  water  supply  is  to  be 
limited  to  10,000  c.f.s.,  is  gratuitous  and  mischievious 
and  should  not  be  voiced  by  the  officials  of  this 
district.  I  believe  that  we  should  have  the  volume 
requisite  to  our  needs  as  they  appear  and  are  justified." 

In  May  last  engineers  of  the  sanitary  district  were 
investigating  the  possibility  of  a  regulation  dam  at  the 
foot  of  lake  Huron  with  a  view  to  a  greater  flow  through 
their  canal.  Fortunately  Canada  is  in  a  position  to 
defeat  this  move. 

W.  J.  Stewart,  M.E.I.C.,  engineer  for  the  Canadian 
government,  re  proposed  improvements  in  the  Living- 
Stone  channel  at  Detroit  in  1913  said: 

"There  is  no  guarantee  as  to  the  amount  ol  the 
diversion  through  the  sanitary  canal,  and  it  is  there- 


fore impossible  for  any  body  of  engineers  to  construct 
any  work  to  give  the  maximum  benefit..." 
The  effects  of  the  diversion  are  already  serious  in 
the  port  of  Montreal  and  in  the  ship  channel  below. 
At  the  Montreal  hearing  of  the  International  Joint  Com- 
mission in  October  1920,  among  other  evidence  given  was 
reports  on  loss  of  level  in  Montreal  harbour  and  the  ship 
channel  due  to  the  Chicago  diversion,  by  prominent 
hydraulic  engineers,  Arthur  Surveyer,  m.e.i.c,  Walter  J. 
Francis,  m.e.i.c,  and  the  late  Professor  C.  H.  McLeod. 
It  was  shown  that  a  diversion  of  8,000  c.f.s.,  at 
Chicago  caused  a  direct  lowering  of  the  level  in  the 
harbour  of  from  9  inches  to  9^  inches  during  the  low 
water  period  of  the  navigation  season,  while  a  diversion 
of  14,000  c.f.s.,  will  lower  the  harbour  level  nearly  17 
inches  at  low  water  stages.  The  loss  of  level  in  the  ship 
channel  will  be  from  one  half  to  two-thirds  of  that  in 
the  harbour.  The  resulting  loss  to  shipping  is  understood 
when  an  extra  inch  of  water  gives  from  40  to  80  tons 
additional  cargo  capacity. 

In  the  St.  Lawrence  canals,  at  times  during  the 
navigation  season,  there  has  been  less  than  13  feet  of 
water  on  the  lock  sills  instead  of  14  feet  for  which  they 
were  designed. 

The  plans  of  the  sanitary  drainage  canal  include 
state  owned  power  plants  with  an  aggregate  capacity  of 
173,000  h.p.,  according  to  the  statement  of  one  of  the 
canal  engineers.  Secretary  Stimson,  in  refusing  the 
application  for  10,000  c.f.s.,  points  out  that  for  every 
horse  power  realized  by  this  water  through  the  drainage 
canal,  four  similar  units  would  be  produced  if  it  passed 
over  Niagara.  A  development  of  173,000  h.p.,  or  the  use 
of  14,000  c.f.s.,  of  water  by  the  drainage  canal  will  rob 
Canada  of  her  water  powers  to  the  following  extent: — 

In  Niagara:  173,000  X  1.25  =  216,250  h.p. 

In  St.  Lawrence:  82%  of  173,000  X  1.64  =  232,550  " 

Total  =  448,800  " 
Sir  Adam  Beck  is  reported  to  have  stated  recently 
that  from  8,000  to  10,000  c.f.s.,  are  now  being  diverted 
at  Chicago,  and  that  such  diversion  means  a  loss  of  about 
300,000  h.p.,  to  Canada.  This,  he  said,  was  the 
equivalent  of  about  3,000,000  tons  of  soft  coal,  which  at 
present  prices  means  an  annual  loss  of  $21,000,000. 
On  the  same  basis  the  full  development  contemplated  at 
Chicago  would  increase  this  annual  loss  to  nearly 
$32,000,000. 

Hence  the  completion  of  plans  now  under  way  in  the 
state  of  Illinois  will  prove  very  expensive  for  Canada. 
First     —  The  St.  Lawrence  canal  system  will  have 

lost  more  than  a  foot  in  depth  at  the 

critical  stages  of  the  river. 
Second  —  Water  levels  during  the  same  periods  in  the 

ship  channel  will  be  lowered  more  than  a 

foot  and  in  the  harbour  of  Montreal  nearly 

two  feet. 
Third    —The  loss  of  water  power  in  the  Niagara 

and  St.   Lawrence  rivers  will  be  nearly 

450,000  h.p. 
Fourth  —  All  harbours  in   lakes   I  hiron.   St .   Clair. 

Erie  and  Ontario  will  lose  in  depth  from 

6  inches  to  a  foot. 
The  report   of  the   International  joint   Commission, 

while  recognizing  thai  a  diversion  takes  place,  treal  it 

as  an  unknown  in  the  equation  and  have  no  mi 

to  offer.  They  base  their  estimates  on  the  assumption 
of  no  diversion.  This  is  too  important  a  question  loi 
everybody  to  sidestep.     It  calk  lor  settlement. 
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Development  of  the  French  River  for  Navigation 
and  Power 

Another  question  worthy  of  consideration  is  the 
early  development  of  water  powers  on  the  French  river. 
There  is  to-day  a  serious  shortage  of  power  in  the  mining 
districts  of  northern  Ontario.  This  power  is  well  placed 
for  their  use  and  not  costly  to  develop.  The  prosperity 
of  this  district  is  of  the  utmost  importance  to  the  province 
of  Ontario.  Wise  co-operation  in  its  development  will 
yield  bountiful  returns.  Power  is  an  absolute  necessity 
to  the  mining  operations. 

Coupled  with  such  a  power  development  should  be 
the  opening  of  a  waterway  for  lake  vessels  up  to  North 
Bay,  which  becomes  an  important  port  for  the  handling 
of  coal,  timber,  ores,  etc.,  while  grain  eastbound  landed 
there  has  a  down  grade  all  the  way  to  tide  water.  Much 
heavier  trains  can  be  hauled  from  that  point  than  from 
the  Georgian  Bay  ports. 

In  the  Ottawa  river  itself,  power  developments  could 
be  made  from  time  to  time  in  conformity  with  a  general 
scheme  which  would  safeguard  the  interests  of  navigation, 
and,  when  conditions  would  justify,  the  waterway  should 
be  completed  between  North  Bay  and  Montreal,  giving 
an  all-Canadian  route,  the  shortest  possible  from  the 
head  of  the  lakes  to  the  sea. 

Such  a  route  will  not  be  prejudiced  by  possible  inter- 
national complications,  and  is  the  only  one  which  is  not 
injured  by  the  withdrawal  of  water  at  Chicago  or  else- 
where. 

It  is  stated  a  million  horse  power  on  the  Ottawa 
would  result  from  this  policy  and  storage  works  contem- 
plated on  its  tributaries  would  add  more  than  another 
million  horse  power,  all  of  which  is  Canadian. 

Insufficient  Data 

The  Joint  Commission  gave  their  engineers  but  one 
year  in  which  to  prepare  a  report  on  the  whole  problem 
of  the  St.  Lawrence  waterway.  They  were  not  given  a 
fair  chance.  It  was  necessary  to  formulate  a  proposal 
and  collect  what  information  could  be  gathered  in  the 
short  time  bearing  on  that  one  phase,  in  order  to  make 
an  approximate  estimate.  This  is  recognized  in  the 
report  itself  which  reads: — 

"that  before  any  final  decision  is  reached,  the 
report  of  the  Board,  etc.,  be  referred  back  to  the 
Board  enlarged  by  other  leading  members  of  the 
engineering  profession  to  the  end  that  the  whole 
question  be  given  that  further  and  complete  study 
that  its  magnitude  and  importance  demand." 

The  Canadian  engineers  have  at  the  present  time 
excellent  studies  of  the  river  in  progress  and  will,  when 
called  upon,  be  in  a  position  to  criticize,  favourably  or 
otherwise,  the  estimates  and  proposals  so  hastily  prepared. 

Engineers  differ  widely  on  the  effects  of  regulation 

Nearly  a  dozen  schemes  for  regulation  of  levels  of 
lake  Ontario  have  been  advanced  by  various  engineers, 
the  American  and  Canadian  engineers  submitting  separate 
reports  on  this  subject.  It  has  been  claimed  by  some 
that  it  will  result  in  higher  high-water  stages  and  lower 
low-water  and  by  others  that  there  will  be  an  equalization 
of  flow.  The  fear  has  been  expressed  that  regulation 
may  be  in  the  interest  of  power  and  that  navigation 
interests  may  suffer. 

However,  it  is  generally  conceded  that  a  successful 
regulation  in  the  interest  of  navigation  and  afterwards 


of  power  is  the  basis  of  any  satisfactory  plan  for  a  deep 
waterway,  and  no  definite  project  can  be  formulated 
until  the  effects  of  regulation  are  known. 

Power  Proposals 

"The  Commission  believes  that  the  greatest  beneficial 
"use  of  the  waters  of  the  St  Lawrence  River  between 
"Montreal  and  Lake  Ontario  may  be  obtained  by  a 
"combination  of  navigation  and  power  development 
"in  the  international  section  and  of  navigation  alone 
"in  the  national  section  with  power  development 
"therein  at  some  future  date. 

"While  4,000,000  h.p.  may  be  developed  between 
"Prescott  and  Montreal,  it  would  be  unwise,  at  the 
"outset,  to  create  more  than  the  1,400,000  h.p. 
"available  on  the  international  section. 

So  far  as  Canada's  best  interests  are  concerned 
it  would  be  wise  to  split  up  the  1,400,000  h.p.,  block  once 
more  and  make  an  even  smaller  initial  investment. 

The  Hydro-Electric  Power  Commission  of  Ontario 
estimates  that  a  normal  growth  will  create  by  1941  a 
demand  in  Canada  for  St.  Lawrence  power,  within  a 
200-mile  radius,  of  191,000  h.p.,  and  it  may  be  pointed 
out  that  there  will  be  several  other  Canadian  water- 
powers  competing  to  supply  the  same  area.  The  state 
of  New  York  is  not  asking  for  this  1,400,000  h.p.,  develop- 
ment but  is  strongly  opposing  the  project.  Canada's 
share  of  the  power  created  might  be  exported,  but  to-day 
there  is  genuine  anxiety  concerning  the  exodus  of  Canadian 
workmen  over  the  line  to  the  south.  The  export  of  a 
large  block  of  power  to  New  York  and  New  England 
would  only  have  the  effect  of  aggravating  an  already 
undesirable  situation. 

The  engineers  of  the  commission  report  in  favour  of 
a  single-stage  power  development  by  means  of  a  dam 
at  Barnhart's  island,  Long  Sault  rapids,  with  an  effective 
head  of  about  74  feet.  A  regulating  dam  with  low  head 
is  placed  near  Morrisburg. 

Other  engineers  strongly  advise  that  power  be 
developed  at  both  dams.  This  proposal  is  more  in  line 
with  Canadian  interests  since  damage  from  flooding 
through  change  of  levels  is  greatly  reduced.  The  area 
on  Canadian  side  is  an  early  settled  and  wealthy  district. 
One  dam  could  be  set  in  operation  years  before  the  single- 
stage  power  can  be  put  into  use.  Under  the  commission's 
proposal  the  power  houses  are  less  expensive  but  dams 
and  retaining  walls  are  higher  and  longer  and  in  con- 
sequence more  costly. 

Proposal   for  Erection  of  a  Dam  at  Rapide  du  Plat 

for  Regulation  of  Lake  Ontario  and 

Development  of  Water  Power 

The  proposal  which  follows  wall  in  the  writer's 
judgment  afford  a  practical  working  scheme  which  can 
be  carried  out  at  comparatively  low  cost,  will  avoid 
many  of  the  difficulties  incident  to  the  plans  recom- 
mended by  the  commission,  will  meet  all  power  require- 
ments for  years  to  come  and  will  have  other  striking  and 
important  advantages. 

The  diverse  views  held  as  to  the  effects  of  regulation 
show  that  the  only  safe  course  is  to  build  the  dam  and 
learn  by  actual  observation  how  the  best  results  may  be 
obtained.  Place  the  dam  at  Rapide  du  Plat  and  make 
use  of  the  power  created  through  change  of  levels.  Once 
conditions  of  flow  are  thus  established,  the  engineering 
problems  involved  in  future  development  of  the  lower 
river  will  be  greatly  simplified  and  results  definite. 
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The  benefits  to  Canada  through  the  building  and 
successful  operation  of  this  dam  will  be  numerous  and 
important. 

1. — Correct  regulation  of  flow  in  the  interests  of 
navigation  will  minimize  the  evil  effects  of  diversion  from 
the  Great  Lakes.  This  should  restore  to  the  St.  Law- 
rence canals  the  14  feet  of  water  for  which  they  were 
designed  and  built.  Montreal  harbour  and  the  ship 
channel  will  benefit  during  low  water  stages.  (Water 
power  lost  by  the  diversion  cannot  be  restored.) 

2. — Sufficient  water  power  will  be  developed  to  meet 
all  requirements  in  this  district  for  probably  25  years. 

3. — National  control  of  St.  Lawrence  navigation 
retained. 

4. — On  completion  of  the  Welland  canal,  upper  lake 
carriers  can  proceed  to  Morrisburg  before  transferring 
their  grain  cargoes. 

Physical  Features 

1. — An  international  dam  to  be  placed  opposite  Mor- 
risburg, extending  from  Clarke's  point  on  the  American 
shore  across  Clarke's  island  and  Canada  island  to  Maria- 
town  on  the  Canadian  side,  having  a  total  length  of  about 
8,000  feet  and  developing  approximately  600,000  horse- 
power under  a  27-foot  head. 

2. — Regulating  sluices  between  Clarke's  point  and 
Clarke's  island  on  the  American  side  and  between  Canada 
island  and  the  Canadian  bank  of  the  river.  The  upper 
pool  to  be  that  of  lake  Ontario  regulated  level  less  the 
river  slope  from  the  lake  to  the  site  of  the  dam.  The  condi- 
tions in  the  lower  pool  will  be  equalized  by  some  improve- 
ment of  section  at  Murphy's  point  and  farther  down 
stream. 

3. — Lift  lock  and  guard,  to  be  built  at  the  Canadian 
end  of  the  dam  in  Mariatown  to  take  the  place  of  the 
Rapide  du  Plat  section  of  the  14-foot  canal  now  in  opera- 
tion. This  part  of  the  work  can  be  constructed  without 
interfering  with  navigation  in  the  existing  canal. 

4. — American  power  house  situated  on  Clarke's  island 
and  wholly  in  the  United  States  will  form  a  part  of  the 
dam.  Canadian  power  house  with  base  on  Canada  island 
and  extending  directly  upstream  lies  wholly  in  Canada. 
Power  houses  are  both  so  located  to  get  the  best  results 
under  winter  conditions. 

5. — The  distance  between  power  houses  at  the  lower 
end  is  about  1,600  feet.  This  forms  the  spillway  section 
and  includes  ice  sluices  and  also  additional  regulating 
sluices  if  desirable.  The  International  boundary  passes 
between  the  two  power  houses  near  the  centre  of  the 
spillway. 

6. — Enlargement  of  section  from  site  of  dam  upstream 
to  Chimney  point  to  be  made  during  construction  of  dam 
and  afterwards  until  sufficient  section  is  obtained  to  give 
the  most  favourable  conditions  in  winter  as  to  ice  cover, 
etc.  Excavation  will  proceed  at  the  critical  sections 
where  loss  of  head  is  found  to  be  greatest.  A  certain 
amount  of  cutting  is  required  also  below  the  dam,  prin- 
cipally cutting  through  Murphy's  point. 

Cost  Apportioned 

7. — Dam,  spillway,  sluice  section  and  other  works, 
together  with  the  power  house,  etc.,  lying  in  the  United 
States  to  be  built  and  financed  entirely  by  American 
interests.  Dam,  spillway,  sluice  section  and  other  works, 
together  with  the  power  house,  etc.,  lying  in  Canada,  to  be 
built  and  financed  by  the  Hydro- Electric  Power  Com- 
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Site  of  Proposed  Dam  at  Rapide  du  Plat 

mission  of  the  province  of  Ontario.    The  location  makes 
this  practically  an  equal  division  of  cost. 

8. — Land  damages  and  all  costs  incurred  through 
flowage,  etc.,  due  to  change  of  levels  to  be  assumed  by 
the  said  American  interests  in  the  state  of  New  York, 
and  by  the  Hydro-Electric  Power  Commission  in  the 
province  of  Ontario. 

9. — Cost  of  locks,  entrances,  bascule  and  navigation 
works  required  to  replace  existing  navigation  facilities  to 
be  paid  in  equal  shares  by  the  said  American  interests 
and  the  Hydro-Electric  Power  Commission.  In  case  the 
Canadian  government  should  require  the  lock  and 
approaches  to  be  in  conformity  with  the  construction  on 
the  new  Welland  canal,  the  additional  cost  over  that  of  a 
14-foot  waterway  is  to  be  a  direct  charge  on  navigation. 

10. — Excavation  and  other  improvements  in  the  bed 
of  the  river  and  elsewhere  for  the  purpose  of  enlargement 
of  river  section  to  be  assumed  in  equal  shares  by  the 
above  named  power  interests. 

11. — Maintenance  of  navigation  structures  and  facil- 
ities to  be  the  care  of  the  federal  government  of  Canada. 
Maintenance  of  regulation  system  of  sluices,  etc.,  at  site 
of  dam  to  be  equally  the  responsibility  of  the  federal 
governments  of  Canada  and  the  United  States.  Power 
plants  are  maintained  by  the  respective  power  interests. 

Control 

12. — The  regulation  of  river  flow  and  lake  levels  to  be 
vested  in  the  hands  of  an  International  board  of  engineers 
appointed  by  the  two  federal  governments  concerned. 
Regulation  is  to  be  entirely  in  the  interests  of  navigation 
and  of  public  safety.  The  Canadian  section  of  the  board 
of  engineers  should  be  headed  by  the  chief  engineer  of  the 
department  of  railways  and  canals. 

13. — The  Canadian  government  to  own  and  control 
the  navigation  facilities  as  a  part  of  the  present  canal 
system. 

14. — The  power  interests  concerned  to  own  and 
control  the  distribution  of  the  power  resulting  from 
regulation  excepting  only  that  portion  required  for  the 
operation  and  uses  of  the  local  navigation  system. 

15. — It  is  suggested  that  the  surveys  required  and  all 
additional  study  of  river  conditions  required,  be  made  by 
the  federal  governments  concerned,  the  location,  design 
and  character  of  all  structures  and  undertakings  being 
subject  to  their  approval. 


491 


THE    ENGINEERING     JOURNAL 


November,  1923 


16. — The  execution  of  the  work  must  be  placed  under 
one  definite  control,  a  responsible  body  of  construction 
engineers  of  experience.  Four  years  is  a  generous  allow- 
ance for  completion  of  the  work  as  outlined  and  establish- 
ing full  regulation. 

Construction  Features 

The  construction  features  do  not  present  any  extra 
hazardous  or  perilous  undertakings.  All  structures  are 
carried  to  bed  rock  wherever  advisable,  the  rock  being 
found  everywhere  at  a  reasonable  depth.  On  the  lock 
site,  elevation  of  rock  is  approximately  190,  which  corres- 
ponds closely  with  grade  for  the  25- foot  channel.  Canadian 
power  houses  and  sluices  are  on  rock  from  elevation  168 
on  Canada  island  to  185  at  the  north  shore.  Spillway 
foundations  are  at  approximately  elevation  170.  American 
power  house  foundations  go  as  low  in  one  place  as  eleva- 
tion 150,  while  the  adjoining  sluiceway  footings  will  be 
on  rock  from  elevation  170  to  elevation  200,  or  higher. 

The  location  is  excellent  for  handling  the  flow  of  the 
river  during  construction.  The  American  power  house 
will  be  built  without  cofferdams,  and  the  Canadian 
power  house  interferes  very  little  with  the  natural  flow 
of  the  river.  The  spillway  section  obstructs  a  small 
channel  of  probably  less  than  5,000  square  feet  in  area. 

The  lock  and  canal  will  be  built  entirely  in  the  dry 
without  interfering  with  the  present  14-foot  navigation. 


Enlargement  of  section  up  to  Prescott  will  begin  with  the 
building  of  the  dam  but  it  may  be  carried  on  and  com- 
pleted years  later  if  it  be  found  desirable  to  extend  the 
time  for  that  outlay. 

The  claim  is  being  repeatedly  made  that  the  power 
developed  in  the  St.  Lawrence  will  pay  for  the  whole  deep 
waterways  project.  This  opinion  is  shared  by  Ex-Gover- 
nor Allan  of  Kansas,  O.  E.  Fleming,  president  of  the 
Canadian  Deep  Waterways  and  Power  Association,  J.  H. 
Duthie,  secretary  of  the  National  Waterways  Association 
of  Canada,  and  others.  They  contend  that  the  whole 
construction  will  not  cost  Canada  one  dollar,  a  statement 
which  will  bear  many  interpretations. 

Here  at  Morrisburg  is  an  excellent  opportunity  to 
secure  an  extensive  water  power  under  the  most  favour- 
able conditions  for  establishing  the  above  claim.  As  a 
business  proposition  it  is  not  burdened  with  heavy 
capital  charges  due  to  navigation  interests.  The  condi- 
tions are  essentially  fair,  the  interests  which  directly 
benefit  paying  the  cost  of  development. 

The  machinery  is  already  in  operation  for  handling 
international  questions  that  will  arise  as  to  ownership, 
construction  and  maintenance.  Aside  from  the  actual 
preparations  for  and  supervision  of  the  undertaking,  the 
federal  governments  concerned  are  called  upon  to  finance 
only  in  the  maintenance  of  navigation  and  of  stream 
control. 


Discussion  on  the  St.  Lawrence  Waterway 

The  meeting  of  the  Montreal  Branch,  on  October  11th,  1923,  was  devoted  to  a  discussion  of  the  paper 
on  the  St.  Lawrence  Waterway,  presented  by  E.  A.  Forward,  M.E.I.C.,  on  October  4th,  1923. 


Discussion  opened  by  Frederick  B.  Brown,  M.E.I.C. 

Mr.  Brown  said  that  the  question  of  the  St.  Lawrence 
waterway,  with  its  combined  water  powers  and  navigation, 
is  one  of  the  most  vital  problems  facing  the  present 
generation  of  Canadians;  and  he  thought  that  the  discus- 
sion should  be  extended  to  all  other  branches  of  The 
Institute  at  least  as  far  west  as  Winnipeg  and  perhaps 
even  beyond.  A  suggestion  has  been  made  that  The 
Institute  should  undertake  the  compiling  of  a  bibliography 
on  this  subject  and  he  commended  this  suggestion. 

Modestly  disclaiming  his  own  qualifications  to  ade- 
quately discuss  this  question,  Mr.  Brown  said  he  wished 
to  present  one  or  two  suggestions  which  he  hoped  might 
lead  to  discussion.  Mr.  Brown  pointed  out  that  the 
problem  is  a  double  one,  one  of  navigation  and  also  of 
power.  There  are  alternative  schemes  for  both  navigation 
and  power  which  should  not  be  lost  sight  of  in  studying 
this  question.  He  pointed  out  that  the  absorption  of 
power  per  unit  of  population  is  constantly  increasing. 
The  development  of  power  on  the  St.  Lawrence  involved 
very  large  blocks  of  power  at  one  time.  He  referred  to 
the  latent  possibilities  of  power  development  on  the  Ottawa 
river  and  its  tributaries,  estimated  at  upwards  of  1,000,000 
horse  power.  He  dealt  with  the  question  of  transmission 
distances  showing  that  these  constituted  no  bar  to  the 
consideration  of  such  alternative  projects  as  he  had 
instanced.  The  protential  power,  wholly  situated  in 
Canadian  territory  eliminated  all  international  com- 
plications, which  had  to  be  faced  and  straightened  out 
in  dealing  with  the  St.  Lawrence  problem,  lie  thought 
the  discussion  should  be  continued  beyond  this  meeting, 


and  that  it  should  be  studied  by  boards  of  trade  and 
other  bodies,  all  vitally  interested  in  this  enormously 
important  subject. 

Discussion  by  Henry  Holgate,  M.E.I.C. 

{Read  by  the  Secretary  in  the  absence  of  Mr.  Holgate) 

It  is  a  good  sign  to  see  papers  like  Mr.  Forward's 
coming  before  The  Institute,  papers  bearing  on  questions 
of  national  interest  such  as  this  one,  must  tend  towards 
educating  the  public  on  an  important  question  and  will 
also  tend  to  increase  the  usefulness  of  The  Institute. 
In  this  sense  Mr.  Forward's  paper  is  a  useful  one,  and  I 
hope  that  there  will  be  further  contributions  of  a  like 
nature. 

During  the  past  few  years,  there  have  been  published 
reams  of  matter  both  for  and  against  the  improvement 
of  the  St.  Lawrence  river  for  navigation  purposes  and 
of  the  development  of  water  power,  and  having  read  most 
of  what  has  been  written,  I  can  only  conclude  that  the 
great  majority  of  those  who  have  given  some  study  to  the 
subject  have  come  to  the  conclusion  that  navigation  should 
be  improved  and  that  water  power  should  be  developed. 

Treaties  clearly  define  Rights 

The  study  of  this  question  involves  first  of  all  a 
thorough  knowledge  of  the  treaties  between  Great  Britain 
and  the  United  States,  so  as  to  understand  fully  the  legal 
status  of  the  two  nations  as  to  the  river.  Without  a 
complete  knowledge  of  the  international  legal  matters, 
many  writers  have  fallen  into  serious  errors  which  might. 
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have  been  avoided.  The  treaties  clearly  define  the  rights 
of  both  countries,  and  insofar  as  these  arguments  go,  there 
is  no  doubt  as  to  the  position  occupied  by  each  nation, 
and  provided  that  neither  nation  oversteps  treaty  rights, 
and  we  have  no  reason  to  expect  they  will,  we  know  exactly 
how  far  each  can  go. 

In  a  very  large  degree  the  two  nations  are  partners 
in  the  St.  Lawrence  river.  The  United  States  has  been 
accorded  full  navigation  rights  from  the  Great  Lakes  to 
the  sea,  including  the  use  of  the  canals,  and  Great  Britain 
has  the  rights  in  all  American  channels  connecting  the 
lakes.  From  lake  Ontario  to  the  45th  degree  of  latitude, 
the  St.  Lawrence  is  a  boundary  river,  and  the  boundary 
between  the  two  countries  is  defined  by  treaty  and  is 
substantially  in  the  middle  of  the  stream.  In  this  section 
each  country  is  owner  of  one-half  the  water  power,  but 
neither  can  develop  its  half  to  the  injury  of  the  other 
owner,  so  that  co-operation  is  imperative.  The  St. 
Lawrence  therefore  is  not  a  Canadian  river,  but  an  inter- 
national river,  and  this  fact  must  not  be  lost  sight  of. 

Below  the  45th  degree  of  latitude  the  river  is  all  in 
Canadian  territory  and  Canada  can  deal  with  the  water 
powers  there  independently  of  the  United  States,  but 
subject  to  the  question  of  navigation  which  is  international 
and  the  consent  of  the  United  States  would  be  required, 
but  only  as  regards  navigation,  and  if  navigation  interests 
are  fully  provided  for,  the  United  States  would  have  no 
ground  for  objection  to  power  development  there. 

Before  the  Cedars  Rapids  power  was  developed,  it 
was  considered  by  eminent  counsel  necessary  that  the 
approval  of  the  Waterways  Commission  would  be  necess- 
ary, and  the  subject  was  referred  to  that  body.  Meetings 
were  held  in  the  United  States  and  in  Canada,  and  the 
commission  finally  gave  their  approval  to  the  scheme,  be- 
cause it  would  not  interfere  with  navigation,  thus  setting 
a  precedent  and  recognizing  the  rights  of  the  two  nations 
under  the  treaties. 

Since  that  time  the  treaty  of  1909  has  been  entered 
into  between  Great  Britain  and  the  United  States,  and 
which  very  clearly  sets  out  the  respective  rights  of  the 
two  contracting  parties,  and  if  to-day  any  power  develop- 
ment above  or  below  lake  St.  Francis  were  contemplated, 
there  would  necessarily  be  a  reference  to  the  Joint  High 
Commission  for  approval,  and  this  body  under  the  treaty 
is  the  last  court  of  advice,  but  they  would  give  their 
decision  based  solely  on  the  question  of  interference  with 
navigation. 

Ownership  of  the  Water  Power 

In  respect  to  the  ownership  of  water  powers,  it  is 
quite  clear  that  the  bed  of  the  river  is  vested  in  the  state 
of  New  York  and  the  province  of  Ontario  equally,  above 
the  45th  degree  of  latitude,  and  entirely  in  the  province 
of  Quebec  below  this  point;  the  Dominion  government 
and  the  United  States  only  have  jurisdiction  over  naviga- 
tion interests,  so  that  the  province  and  not  the  Dominion 
would  benefit  from  rentals  of  land  under  water  and  flowing 
water,  the  United  States  and  the  Dominion  being  only 
interested  in  navigation  under  the  treaties.  I  have  pub- 
lished a  pamphlet  explaining  these  features  by  way  of 
educating  the  public  and  many  details  not  here  set  forth 
are  explained  in  it. 

Now,  when  we  come  to  details,  we  do  not  progress. 
We  must  fix  our  attention  on  principles.  We  can  leave 
details  to  be  solved  by  others  later,  but  we  should  fix  our 
principles  now.  There  have  been  several  suggestions 
as  to  how  the  power  should  be  developed,  but  at  the  present 
time  the  discussion  on  these  details  is  somewhat  premature 


in  the  sense  that  the  subject  has  not  reached  that  stage. 
A  decision  on  the  broad  principles  must  be  arrived  at 
first.  Shall  the  river  be  utilized  for  power  production, 
then  shall  public  or  private  interests  develop  the  power  ? 
Of  course,  the  question  of  navigation  is  paramount  and 
everything  is  subservient  to  this. 

If  the  power  development  is  to  be  made  under  govern- 
ment control,  then,  the  provincial  government  and  the  state 
of  New  York  will  be  actively  concerned  and  will  have  to 
co-operate  with  the  federal  governments  so  as  to  harmonize 
navigation  and  power  development.  The  province  may 
naturally  insist  on  the  full  potential  development  not  being 
prejudiced  by  any  navigation  scheme  that  might  curtail 
the  ultimate  output  of  power,  and  the  federal  authorities 
will  not  be  disposed  to  incur  undue  expense  for  the  pur- 
pose of  developing  power.  The  studies  of  the  river  have 
not  advanced  far  enough  to  enable  the  questions  arising 
out  of  these  conditions  to  be  now  decided,  but  both  coun- 
tries are  carefully  considering  them  and  no  doubt  before 
long  enough  information  will  be  available  to  enable  con- 
clusions to  be  reached. 

Private  Capital  available  for  Development 

It  is  positively  stated  that  private  capital  is  now 
ready  to  develop  power  at  Croil  island,  and  that  provided 
agreements  can  be  made  with  the  various  authorities  these 
parties  are  prepared  to  begin  work,  and  provided  for  all 
navigation  requirements  there.  Under  proper  safe- 
guards, I  can  see  no  objection  to  power  being  developed 
by  private  interests,  and  in  fact  in  many  ways  it  would 
be  preferable  to  government  construction  and  operation, 
except  that  perhaps  in  the  province  of  Ontario,  where 
there  exists  a  competent  organization,  it  might  h>2  pref- 
erable to  have  the  undertaking  in  the  hands  of  the  Hydro- 
Electric  Power  Commisssion,  which  probably  can  co- 
operate with  other  interests,  thus  embracing  both  sides 
of  the  river. 

When  the  needs  of  navigation  are  referred  to,  it 
must  be  borne  in  mind  that  the  question  is  not  a  local 
one,  but  in  so  far  as  Canada  is  concerned,  it  is  of  impor- 
tance to  the  country  as  far  west  as  Moose  Jaw  for  the 
handling  of  grain.  It  is  not  either  a  question  of  the  present 
capacity  of  our  canals  to  carry  the  grain  offering  at  present, 
but  it  is  a  question  of  carrying  it  economically  and  in 
larger  ships.  As  an  investment  based  on  a  return  on 
capital  to  provide  a  net  revenue  assuming  canal  tolls  to 
be  paid,  and  which  is  not  possible,  it  would  be  most  un- 
satisfactory and  unprofitable,  but  the  benefit  would  be 
felt  by  the  producers  provided  proper  control  is  exercised 
over  carrying  rates,  and  besides  the  crop  could  be  moved 
more  rapidly. 

It  will  be  seen  that  many  broad  questions  have  to  be 
decided  before  we  can  profitably  discuss  details,  but  I  do 
not  say  that  all  these  matters  should  not  be  discussed  now, 
for  it  will  keep  the  subject  before  the  public  and  promote 
further  study,  and  once  public  opinion  is  formed,  based 
on  proper  information,  we  may  except  to  advance  this 
great  scheme,  which  I  have  not  the  least  doubt  will  be  an 
accomplished  fact  some  day. 

Discussion  by  Dr.  Howard  T.  Barnes. 

Dr.  Barnes  has  made  a  study  of  the  question  of  ice 
in  the  St.  Lawrence  for  thirty  years.  He  thought  naviga- 
tion must  be  provided  for  larger  lake  carriers,  and  that 
the  river  as  a  passenger  route  must  not  lie  interim ed  with. 
Dr.  Barnes  said  the  freezing  of  the  river  was  due-  to  ice 
formation  originating  in  the  big  lakes,  and  that  if  it 
were  necessary  or  desirable  to  keep  open-water,  it  would 
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be  quite  practicable  to  control  this  condition.  He  foresaw 
a  very  great  demand  for  power,  but  not  for  some  years. 
However,  it  would  take  several  years  to  make  the  proper 
surveys  and  studies.  He  stated  the  question  of  the  ice 
need  never  enter  as  a  deterent  to  the  development  of  the 
power;  and  he  would  be  glad  at  another  time  to  discuss 
practicable  methods  of  dealing  with  the  question  of  ice 
at  critical  points  in  the  river  so  as  to  remove  any  difficul- 
ties on  this  score. 

Discussion  by  Thos.  H.  Hogg,  M.E.I.C. 

Mr.  Hogg  presented  his  views  purely  from  the 
standpoint  of  an  engineer  interested  in  these  developments 
and  not  as  representing  the  Hydro- Electric  Power  Com- 
mission of  Ontario.  He  said  the  people  in  Ontario  were 
mainly  interested  in  the  international  stretch  of  the 
river  as  far  as  Cornwall,  and  the  results  of  careful  investig- 
ation of  this  section  had  been  embodied  in  a  report  of  the 
engineers  of  the  commission  to  the  Joint  Commission 
some  three  years  ago.  He  said  doubts  were  expressed 
as  to  where  adequate  study  had  been  given  to  the  power 
project  on  the  whole  river,  but  that  as  far  as  the  inter- 
national section  is  concerned  sufficient  data  is  avail- 
able for  the  preliminary  study  of  any  power  development. 
Mr.  Hogg  thought  Mr.  Forward's  estimates  as  to  the 
future  markets  for  power  were  far  too  pessimistic,  judging 
from  the  experience  of  the  Ontario  Hydro-Electric  Power 
Commission,  in  regard  to  the  development  of  power  at 
Niagara  Falls,  which  he  explained  in  some  detail. 

He  expressed  the  opinion  that  any  possible  develop- 
ment of  the  St.  Lawrence  depended  on  the  co-operation 
and  goodwill  between  both  provinces  and  between  both 
countries.  He  referred  to  the  difference  of  opinions 
between  different  engineers  and  between  the  people  of 
the  two  countries,  and  said  that  a  huge  project  of  this 
nature  needed  to  be  considered  with  a  considerably  amount 
of  charity  and  tolerance.  He  said  that  the  report  of  the 
Ontario  Hydro-Electric  Power  Commission  had  been  made 
in  the  best  of  faith  but  he  admitted  that  it  might  not 
be  the  best  final  solution.  The  final  plan  adopted  might 
easily  be  on  different  lines  from  any  of  the  reports  made 
to  date. 

Speaking  of  the  market  conditions,  there  is  no 
question  whatever,  that  no  matter  what  development 
is  undertaken  at  Morrisburg,  the  power  would  be  absorb- 
ed by  the  time  it  could  be  delivered.  The  developed  power 
at  Niagara  would  be  completely  used  by  1926,  and  he 
saw  little  possibility  of  any  further  development  there 
for  some  time,  at  least,  not  until  a  new  international 
agreement  was  drawn.  The  whole  Toronto  market,  and 
the  eastern  Ontario  market  could  be  turned  over  to  the 
St.  Lawrence  development,  setting  free  the  power  used 
in  Toronto  to-day  for  use  in  western  Ontario.  There 
were  instances  of  three  horse  power  and  even  five  horse 
power  being  used  per  head  of  population.  He  declined 
to  enter  into  a  discussion  as  to  the  details  of  where  the 
development  should  be,  and  the  nature  of  the  develop- 
ment. The  report  made  to  the  Joint  Commission 
proposed  three  schemes: 

A  —  A  single  stage  development  at  Grand  Sault. 

B  —  A  double  stage  development  at  Morrisburg. 

C  —  A  double  stage  development  at  Cryslers  island 
and  Long  Sault. 
The  report  did  not  give  a  definite  opinion  as  to  which  is 
the  best  scheme,  but  gave  sufficient  data  so  that  any 
one  could  form  his  own  conclusions.  His  own  feeling 
was  that  the  initial  development  should  begin  with  the 
reconnaissance    that    lake    Ontario    was    dangerous    for 


navigation.  Considerations  of  capital  necessary  and 
limitations  of  market  appeared  to  be  in  favour  of  the 
Morrisburg  development.  At  Long  Sault  more  power 
could  be  developed  than  can  be  absorbed  in  Canada  in 
a  limited  time.  This  means  that  the  extra  capacity 
must  be  marketed  in  the  United  States,  with  the  grave 
danger  of  never  getting  it  back  for  Canada  when  required . 

Discussion  by  R.  W.  Reford 

Mr.  Reford  recognized  the  fact  that  the  day  is 
coming  when  the  St.  Lawrence  power  has  to  be  developed 
but  he  thought  we  were  hurrying  matters  too  fast  at 
the  moment.  We  have  much  power  of  our  own  to  be 
developed,  which  he  thought  we  should  develop  by 
private  enterprise,  but  for  international  power  such  as  that 
on  the  St.  Lawrence,  he  was  opposed  to  private  enterprise 
which  was  likely  to  be  a  source  of  trouble. 

The  development  of  the  St.  Lawrence  is  going  to 
provide  a  tremendous  quantity  of  power,  more  than  we 
could  immediately  absorb.  It  would  be  a  mistake  to 
overdevelop  and  have  to  find  a  market  for  our  surplus 
power  in  the  States,  as  having  once  provided  that  power. 
and  industries  and  towns  having  been  established  as  a 
result  of  it,  it  would  prove  extremely  difficult  to  get  it 
back  for  Canadian  use  when  required  later. 

It  had  been  assumed  that  it  is  necessary  to  develop 
this  power  in  order  to  get  the  grain  forward  in  time. 
As  a  matter  of  fact,  the  grain  comes  in  too  fast  now; 
faster  than  the  railways  and  steamers  can  handle  it. 
What  is  wanted  is  a  steady  flow,  to  feed  the  various  ships 
and  railways  steadily  through  the  fall  and  winter  months. 
By  such  regulation,  the  farmer  would  secure  better  prices 
than  with  all  the  harvest  dumped  in  England  during  a 
short  time. 

He  appreciated  the  fact  that  cheaper  transport- 
ation is  necessary,  but  the  benefit  would  be  nullified  if 
all  the  grain  were  fed  at  once.  This  development  scheme 
would  involve  many  millions  of  dollars,  and  this  country 
has  all  the  debt  it  can  handle,  and  we  should  therefore 
keep  clear  of  further  commitments  until  we  got  some  of 
our  debts  paid  off.  Mr.  Reford  said  the  farmers,  when 
advocating  such  projects  as  the  Hudson  Bay  route,  and 
the  St.  Lawrence  waterway,  lost  sight  of  the  special  ship- 
ping problems  involved.  For  the  Chicago  traffic,  to  do 
it  right,  a  special  type  of  ship  would  be  required,  and  it 
could  only  make  a  limited  number  of  voyages,  so  that 
the  cost  of  handling  the  business  would  be  excessive. 

Discussion  by  Thomas  Harling 

Mr.  Harling  thought  a  discussion  of  this  kind  very 
important  for  the  interests  involved,  because  we  were 
told  that  Ontario  is  using  about  all  the  power  now  under 
development.  The  question  appeared  to  be  whether  the 
St.  Lawrence  power  should  be  developed  or  that  on  other 
rivers. 

Years  ago,  it  was  said  that  the  grain  business  could 
not  be  done  through  the  St.  Lawrence,  but  we  had  been 
building  elevators,  and  are  now  doubling  the  elevator 
capacity  in  the  port  of  Montreal,  and  that  is  a  step  in 
the  right  direction,  because  we  all  wanted  to  see  the  grain 
from  the  northwest  come  through  Canadian  ports. 

In  regard  to  the  grain  coming  through  all  at  once, 
nature  produces  the  crop  all  at  one  time  and  the  farmer 
wants  to  get  it  out  of  his  hands  as  soon  as  possible. 
Fort  William  and  Port  Arthur  has  a  capacity  of  sixty-five 
million  bushels;  the  Georgian  Bay  and  Montreal  added 
further  capacity  of  twenty  million  bushels,  but  still  there 
is  a  demand  for  more  capacity  for  holding  grain  until  it 
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could  be  removed.  The  grain  could  not  be  removed  until 
sold,  and  consequently  it  accumulated.  There  is  an 
accumulation  of  unsold  grain  in  Montreal  at  the  moment. 
It  is  in  the  interests  of  Canada  to  have  storage  capacity 
in  Montreal;  the  more  capacity  the  better  despatch  can 
be  given  to  the  steamers. 

There  is  in  view  150  million  bushels  of  grain  before 
the  close  of  navigation,  and  Montreal  can  only  handle 
25  million  per  month  or  about  50  million  before  the  close 
of  navigation.  The  other  hundred  million  will  probably 
go  through  Buffalo  and  other  United  States  ports.  When 
it  reached  Buffalo  it  is  lost  to  Canada. 

The  distance  from  the  wheat  producing  districts  of 
Canada  or  the  United  States  to  seaboard  was  about 
2,500  miles;  much  more  than  in  the  case  of  several  other 
wheat-growing  countries.  The  burden  of  inland  tran- 
sportation is  a  very  heavy  one,  and  it  reflected  back 
on  the  farmer.  The  present  cost  of  transporting  grain 
from  Port  Arthur  to  Montreal  is  ten  cents  a  bushel, 
while  it  is  being  carried  from  Montreal  to  Liverpool, 
three  times  as  far,  for  eight  cents  a  bushel. 

The  lake  rates  are  high  partly  on  account  of  shortage 
of  ships  and  lack  of  competition,  but  still  more  as  a 
result  of  the  expense  incident  to  delays  in  unloading. 
It  is  no  uncommon  thing  for  a  lake  steamer  to  be  in  Montreal 
a  week,  at  a  cost  of  several  hundred  dollars  a  day.  Any- 
thing that  could  be  done  to  reduce  the  cost  of  getting 
grain  from  the  farmer  to  the  consumer,  would  undoubtedly 
benefit  the  farmer  as  well  as  the  consumer. 

Alternative  routes  were  suggested.  The  western 
farmers  looked  to  the  Hudson  Bay  routes.  This  was 
due  to  lack  of  knowledge,  as  conditions  of  navigation 
make  that  route  impracticable  and  the  money  spent  on 
it  was  absolutely  wasted. 

The  Vancouver  route  is  now  being  developed. 
Vancouver  is  open  365  days  in  the  year.  The  farmer 
in  the  west  could  ship  his  grain  to  advantage  by  that 
route,  provided  storage  capacity  and  ships  were  available. 
He  believed  Vancouver  would  be  developed  because  cost 
of  water  transportation  was  one-tenth  that  of  rail,  con- 
sequently shortening  the  rail  haul  meant  cheapening 
transportation.  The  fact  that  the  present  rate  from 
Vancouver  to  Antwerp  is  twenty-five  shillings  per  ton 
indicates  the  possibilities. 

Referring  to  the  diversion  of  water  by  the  Chicago 
drainage  canal,  he  remarked  that  they  had  a  steamer 
in  the  port  of  Montreal  that  day,  that  would  have  to 
sail  with  cargo  one  thousand  tons  short  of  her  capacity, 
on  account  of  the  depth  of  water,  there  being  only  25 
feet  1 1  inches  as  against  26  feet  6  inches  last  year.  This 
meant  a  heavy  loss,  and  the  port  of  Montreal  was  vitally 
interested  in  seeing  that  we  have  enough  water  flowing 
down  the  St.  Lawrence  for  navigation  purposes. 

Mr.  Harling  later  added  some  further  remarks  on 
the  subject  of  transfer  of  grain  from  one  class  of  ship  to 
another.  When  the  completion  of  the  new  Welland  canal 
permitted  the  entrance  of  the  large  upper  lake  steamers 
to  lake  Ontario,  he  suggested  the  use  of  pneumatic 
elevators  to  transfer  the  grain  to  smaller  vessels,  to  pass 
through  the  canals  to  Montreal.  This  was  the  practice 
at  the  port  of  Rotterdam,  where  grain  was  handled  very 
rapidly. 

Discussion  by  Dr.  Milton  Hersey 

Dr.  Milton  Hersey,  as  one  of  the  government  trustees 
of  the  port  of  Montreal,  had  a  very  great  interest  in  the 
success  of  the  port;  and  the  shortage  of  water  not  only 
concerned  the  selfish  interests  of  our  shippers,  but  the 


general  interests  of  Canada.  The  water  in  the  channel 
was  to-day  a  good  deal  lower  than  for  some  years  at 
this  period,  notwithstanding  good  rains,  and  he  believed 
that  too  much  water  was  being  diverted  through  the 
Mississippi  canal. 

When  the  Harbour  Commissioners  of  Montreal  con- 
sidered any  question,  it  was  first  in  its  general  effect  on 
Canada,  second,  in  its  effect  on  the  province  of  Quebec, 
and  third  and  only  third,  its  bearing  on  the  city  of 
Montreal.  In  Chicago  and  Duluth  he  had  found  visions 
of  ocean  steamers  loading  at  those  ports,  and  trading 
direct  with  European  and  other  ports:  but  he  agreed 
with  the  views  of  Mr.  Reford  and  Mr.  Harling,  that  it 
would  never  be  profitable  for  ocean  steamers  to  extend 
their  trips  to  the  head  of  the  lakes. 

He  was  in  favour  of  the  St.  Lawrence  deep  waterways, 
and  also  of  the  development  of  water  powers  as  soon  as 
we  are  able,  but  it  would  be  foolery  to  undertake  such 
immense  expenditures,  in  view  of  financial  conditions  in 
our  country.  We  have  not  the  money,  and  if  there  was 
no  other  reason,  that  would  decide  the  question  for  a 
long  time  to  come.  The  money  question  would  not  be 
so  serious  to  our  American  friends,  with  their  greater 
population,  but  we  should  go  very  carefully. 

He  drew  attention  to  a  possible  result  of  the  com- 
pletion of  the  Welland  canal  if  the  St.  Lawrence  deep 
waterways  are  not  completed.  There  was  the  Oswego 
canal,  and  the  deepening  of  that  canal  to  form  a  route 
to  the  Hudson  river  is  being  strongly  pressed. 

He  questioned  the  wisdom  of  completing  the  Welland 
canal,  lest  the  traffic  be  diverted  from  lake  Ontario 
through  New  York,  and  it  become  difficult  to  recapture 
the  trade  for  the  St.  Lawrence  route. 

He  hoped  a  committee  would  be  appointed  to  study 
this  question,  and  that  Canada  would  not  too  quickly 
commit  itself  to  any  arrangement  with  the  United  States, 
and  certainly  not  to  any  greater  financial  obligations. 
to  go  on  with  the  work  just  now.  Dr.  Hersey  alluded 
to  the  question  of  freight  rates.  He  had  found  ten  days 
before,  the  rate  from  Duluth  to  Buffalo  was  2%  cents 
per  bushel,  while  on  the  same  day  the  rate  from  Port 
Arthur  to  Port  Colborne  was  41^  cents. 

Discussion  by  A.  O.  Dawson 

Mr.  Dawson,  representing  the  Council  of  the  Board 
of  Trade,  said  that  this  question  was  a  very  live  one  in 
the  United  States,  and  would  have  to  be  faced,  and  he 
approved  the  suggestion  that  we  should  study  the 
matter.  He  said  American  interests  had  appointed  a 
man  to  give  his  whole  time  to  the  advancement  of  this 
project,  and  he  had  been  assured  that  three  quarters  of 
the  states  of  the  union  had  endorsed  the  scheme. 

He  know  that  neither  Canada  nor  the  United  States 
would  consent  to  put  their  waterways  in  the  hands  of 
any  private  interests;  but  it  might  be  possible  to  lease 
water  power  rights  to  these  private  interests,  leavinu 
navigation  strictly  in  the  hands  of  the  government.  He 
believed  there  were  private  interests  ready  to  finance 
the  whole  scheme  under  some  such  arrangement. 

The  farmers  in  both  countries  have  great  power  at 
the  present  time,  and  they  are  terribly  dissatisfied  with 
existing  conditions.  They  seem  prepared  to  try  am 
experiment,  and  we  might  find  ourselves  in  an  awkward 
position  if  the  Americans  come  to  the  conclusion  that 
this  work  should  be  proceeded  with  at  once,  and  wi 
could  not  see  it  from  the  same  point  of  view.  The  3p<  aker 
urged  keeping  an  open  mind,  and  studying  the  question 
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from  all  angles,  without  not  refusing  sympathetic  consider- 
ation to  any  proposals  compatible  with  our  fair  share 
of  control  of  the  waterways,  and  not  prohibitive  as 
regards  financial  liability.  He  deprecated  making  it  a 
matter  of  consideration  of  purely  local  interests,  as 
opposed  to  those  of  the  country  as  a  whole. 

He  recognized  many  incidental  features  of  the 
scheme  which  would  be  beneficial;  at  the  same  time  he 
admitted  the  difficulty  arising  from  the  production  of 
excess  power,  as  regards  reclaiming  it  for  home  use  if 
once  allowed  to  be  exported. 

He  thought  the  lowness  of  the  water  in  Montreal 
harbour  was  perhaps  not  so  much  due  to  the  Chicago 
drainage  canal,  as  to  the  general  widespread  condition  of 
low  water. 

Other  Speakers 
Geo.    MacLeod,    m.e.i.c,     J.    Chalmers,    m.e.i.c, 
and  S.  F.  Rutherford,   a.m.e.i.c,   each  spoke  briefly  on 
the  subject  and  each  urged  that  the  Institute  should  study 
the  question. 

The  matter  covered  so  many  points  that  following 
Mr.  Chalmers'  suggestion  Mr.  Rutherford  moved  a  resolu- 
tion, which  was  seconded  by  Mr.  Chalmers  and  carried 
after  some  discussion  by  various  members.  The  terms 
of  the  resolution  were  as  follows: 

"That  the  Montreal  Branch  refer  the  matter 
of  the  St.  Lawrence  waterways  to  the  Council 
of  The  Institute  to  take  such  action  as  they 
may  see  fit  to  the  end  that  all  information 
possible  be  available  for  the  members,  and 
that  the  Montreal  Branch  recommend  to  the 
Council  that  it  consider  appointing  a  committee 
to  further  study  the  matter  in  the  general 
interests." 

Reply  by  E.  A.  Forward,  M.E.I.C. 

Mr.  Forward,  called  upon  to  reply  to  the  discussion, 
said  he  wished  to  refer  only  to  one  or  two  points.  He 
had  said  the  St.  Lawrence  was  a  Canadian  river.  Mem- 
bers clearly  understood  the  international  relations,  as 
pointed  out  in  Mr.  Holgate's  discussion.  What  he  meant 
was  that  sentimentally  it  was  a  Canadian  river;  for 
Canada,  it  was  the  river  of  Champlain  and  Jacques  Cartier ; 
for  Americans,  it  was  a  river  where  700,000  h.p.,  could  be 
obtained. 

He  disclaimed  any  intention  of  speaking  slightingly 
of  department  estimates.  He  was  on  the  whole  satis- 
fied with  those  estimates.  What  he  felt  was,  that  the 
proposition  put  before  us  might  undergo  changes,  and 
the  estimates  be  greatly  increased.  He  said  the  depart- 
ment of  railways  and  canals  had  been  asked  to  do  three 
years  work  in  one  year,  and  no  one  appreciated  more 
than  himself  the  work  they  had  done. 

The  construction  of  the  Welland  canal  means  that 
the  St.  Lawrence  waterway  was  on  its  way.  Its  develop- 
ment presupposed  its  completion  when  we  are  able  to 


carry  it  out  as  a  country  in  a  manner  favourable  to 
Canada  and  fair  to  its  name.  We  could  not  go  to  our 
American  friends  as  beggars  and  ask  them  to  assist  us. 

The  Ontario  Hydro-Electric  Power  Commission's 
estimate  B.,  covered  the  proposition  of  a  dam  at  Morris- 
burg,  as  outlined  in  the  paper.  The  expected  head  was 
the  same,  about  27  feet. 

The  location  of  the  other  dam  placed  both  power 
houses  in  American  territory  which  was  a  thing  to  which 
exception  might  be  taken.  As  to  the  ice  question,  by 
beginning  at  the  upper  end,  to  develop  down,  we  would 
develop  always  under  the  direct  conditions. 

The  aim  should  be  to  secure  the  first  development 
free  of  any  international  complications,  and  the  best  way 
to  continue  friendly  with  our  neighbours  would  be  that 
we  and  they  should  be  independent.  We  should  avoid 
anything  in  the  way  of  leaving  to  our  successors  any- 
thing that  might  be  a  source  of  possible  discord. 

Mr.  Forward  concluded  by  expressing  his  apprecia- 
tion of  the  discussion  accorded  his  paper. 

Summary  by  Chairman,  John  T.  Farmer,  M.E.I.C. 

The  chairman  in  summing  up  said  that  we  felt  we 
had  only  touched  the  fringe  of  this  great  question.  It 
was  one  of  the  large  questions  confronting  us  to-day, 
the  development  of  our  transportation  routes  coincident- 
ally  with  our  water  powers. 

The  question  is  in  a  large  degree  an  engineering  one; 
more  than  that  it  is  an  industrial  one,  and  it  has  its 
political  phases.  There  was  room  for  considerable  diff- 
erence of  opinion  on  the  engineering  question  and  there 
was  evidently  room  for  further  investigation  to  bring  us 
nearer  the  truth  which  we  ultimately  hoped  to  reach. 

On  the  industrial  side,  the  contributions  of  various 
gentlemen  connected  with  the  shipping  industry  had 
certainly  broadened  our  discussion  of  the  subject. 
The  question  has  tended  to  become  a  controversial 
one.  There  was  a  danger  that  people  ran  away  with 
some  particular  view  of  such  a  question.  Such  a  dis- 
cussion as  had  taken  place  should  tend  to  correct  extra- 
vagant views.  In  a  question  that  contained  so  much  of 
engineering  in  its  fundamentals,  it  seemed  that  the 
engineers  were  the  body  of  men  best  qualified  to  guide 
and  mould  public  opinion.  The  project  was  one  that 
would  have  to  be  put  through  by  co-operation  on  a  large 
scale,  and  public  opinion  would  be  called  upon  to  decide 
on  the  nature  of  that  co-operation. 

As  regards  the  political  questions  arising  from 
necessary  co-operation  between  Canada  and  the  United 
States,  the  speaker  did  not  think  there  was  cause  for 
pessimism.  We  had  lived  on  friendly  terms  with  our 
neighbours  for  a  century,  and  given  time  for  public 
opinion  to  ripen,  guided  in  the  right  way,  there  was 
every  prospect  that  Anglo-Saxon  common  sense  would 
find  a  solution. 
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Annual  General  Meeting, 

Montreal,  January  22nd,  1924, 

Ottawa,  January  23rd,  and  24th,  1924. 

The  Annual  General  Meeting  will  be  held,   as 

provided  in  the  By-laws,  in  Montreal  on  Tuesday 

January  22nd,  1924,  and  will  be  adjourned  to  Ottawa, 

Wednesday  and  Thurdsay,  January  23rd,  and  24th, 

1924.     Details  of  the  programme  will  appear  in  the 

December  Journal. 

Nominations  for  Officers'  Ballot 

Within  seven  days  after  the  first  meeting  of  the  Council 
in  October,  the  Secretary  shall  mail  to  each  corporate  member 
of  The  Institute  the  officers'  ballot,  as  prepared  by  the 
Nominating  Committee  and  the  Council. 

Notices  shall  be  deemed  to  have  been  mailed  to  members 
as  prescribed  by  the  by-laws  if  such  notices  are  printed  in 
The  Journal  of  The  Institute  and  mailed  by  the  date 
prescribed  in  the  by-laws. 

The  following  is  a  list  of  the  nominees  submitted  by 
the  Nominating  Committee,  as  required  by  the  by-laws 
before  the  first  day  of  October,  and  as  approved  by 


Council  at  the  regular  meeting  of  Council  held  on  October 
twenty-ninth,  additions  being  made  by  Council  in  cases 
of  non-acceptance  or  of  no  nomination  being  made: — 
President:  Walter  J.   Francis,  m.e.i.c.,  Montreal,  Que., 

(proposed  by  Council.) 
Vice-Presidents:  Zoneb — J.  B.  Challies,  m.e.i.c,  Ottawa; 

H.  J.  Lamb,  m.e.i.c,  Toronto. 

Zone  c  (two  vacancies)  —  A.  E.  Doucet,  m.e.i.c, 

Quebec;  F.  P.  Shearwood,  m.e.i.c,  Montreal;  Arthur 

Surveyer,    m.e.i.c,    Montreal;    K.    B.    Thornton, 

m.e.i.c,  Montreal. 

Zone   d  —  F.    A.    Bowman,    m.e.i.c,    Halifax; 

Alex.  Gray,  m.e.i.c,  St.  John;  C.  C.  Kirby,  m.e.i.c, 

St.  John;  Geo.  D.  Macdougall,  m.e.i.c,  Sydney. 
Councillors :Victoria  Branch:  H.  M.  Bigwood,  m.e.i.c, 

Victoria;  J.  P.  Forde,  m.e.i.c,  Victoria. 
Lethbridge  Branch:  G.  N.  Houston,  m.e.i.c,  Lethbridge; 

H.  W.  Meech,  a.m.e.i.c,  Lethbridge. 
Lakehead  Branch:  F.  Y.  Harcourt,  m.e.i.c,  Fort  William; 

W.  T.  Moodie,  m.e.i.c,  Port  Arthur. 
Niagara  Peninsula  Branch:  F.  E.  Sterns,  a.m.e.i.c,  St. 

Catharines;  (proposed   by  Bouncilj,   F.    W.    Clark, 

a.m.e.i.c,  Niagara  Falls;  (proposed  by  Council.) 
Hamilton  Branch:  R.  K.  Palmer,  a.m.e.i.c,  Hamilton, 

(proposed  by  Nominating   Committee);    James  J. 

MacKay,  m.e.i.c,  Hamilton,  (proposed  by  Council). 
Toronto  Branch:  Wm.  Storrie,  m.e.i.c,  Tor  onto,  (proposed 

by  Nominating  Committee);  E.  G.  Hewson,  m.e.i.c, 

Toronto,  (proposed  by  Council.) 
Ottawa  Branch:  K.  M.  Cameron,  m.e.i.c,  Ottawa;  O.  S. 

Finnie,  m.e.i.c,  Ottawa. 
St.  John  Branch:  C.  McN.  Steeves,  m.e.i.c,  St.  John; 

F.  P.  Vaughan,  m.e.i.c,  St.  John. 
Halifax  Branch:  F.  R.  Faulkner,  m.e.i.c,  Halifax;  C.  H. 

Wright,  m.e.i.c,  Halifax. 

The  branches  of  The  Institute  not  included  in  the 
above  list  are  provided  with  Council  representation  by 
election  under  the  previous  by-laws. 

Award  of  Leonard  Medal 

The  Leonard  Medal  for  the  year  nineteen  twenty-twa 
has  been  awarded  for  the  paper  on  "Coal  Measures  of 
Cumberland  and  Vicinity,  Vancouver  Island",  by  J.  D. 
M?cKcnzie,  M.c,  B.S.,  Ph.D.,  published  on  page  six 
hundred  and  sixty-seven  of  the  bulletin  of  the  Canadian 
Institute  of  Mining  and  Metallurgy,  June  nineteen 
twenty-two. 

In  his  letter  to  the  President  and  Council  announcing 
the  decision  of  the  Committee,  Professor  H.  E.  T. 
Haultain,  m.e.i.c,  states: — 

"We  regret  exceedingly  the  delay  in  making  this 
report,  but  I  assure  you  that  it  has  not  been  due  to 
negligence;  rather  the  reverse  is  true.  It  is  because 
we  have  taken  the  matter  so  seriously  that  we  have 
found  it  difficult  to  come  to  a  conclusion.  The 
papers  to  be  considered  cover  such  a  wide  range  of 
subjects  and  of  treatment  that  there  is  no  measuring 
stick  available  for  satisfactory  comparison. 

There  were  several  excellent  papers  but  the 
committee  is  finally  unanimous  in  the  decision 
indicated  above." 

There  is  an  element  of  sadness  in  the  award,  as  the 
winner  of  the  medal,  Doctor  J.  D.  MacKenzie,  m.c,  died 
on  Friday,  December  fifteenth,  nineteen  twenty-two.  in 
the  hospital  of  the  Department  of  Soldiers'  Civil  Re- 
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establishment  at  Ste.  Anne  de  Bellevue,  Que.  Death 
was  due  to  a  wound  in  the  right  lung  received  on  August 
thirty-first,  nineteen  eighteen.  Referring  to  his  death 
the  bulletin  of  the  Canadian  Institute  of  Mining  and 
Metallurgy  says  in  part: — 

"Doctor  MacKenzie  was  born  at  Baddeck,  Cape 
Breton,  on  June  1st,  1888.  From  his  earliest  youth 
it  was  evident  that  he  possessed  the  ambition  to 
succeed,  and  with  it  the  energy  and  bull-dog  courage 
to  achieve  his  ambition.  These  characteristics  are 
well  illustrated  in  the  short  biography  of  Doctor 
MacKenzie  which  appeared  in  the  June  1922  Bulletin. 
Putting  himself  through  college,  he  graduated  as 
P.S.  from  the  Massachusetts  Institute  of  Technology 
in  1911.  Then,  after  one  year  as  instructor  in 
economic  geology  at  Cornell  University,  he  took  a 
post-graduate  course  in  geology  at  the  Massachusetts 
Institute  and  obtained  the  degree  of  Ph.D.  in  1916. 
Meanwhile  he  had  been  appointed  assistant  geologist 
on  the  Canadian  Geological  Survey  in  1912,  and 
this  position  he  continued  to  hold  until  he  went 
overseas. 

After  his  discharge  from  hospital  in  June  1920, 
Doctor  MacKenzie  was  appointed  associate  geologist 
on  the  Geological  Survey,  and  was  placed  in  charge 
of  the  British  Columbian  office,  in  succession  to 
Doctor  Camsell." 


Some  Thought  on  Engineering  Purpose 

A  notable  address  was  delivered  before  the  Toronto 
branch  on  October  twelfth  by  E.  J.  Mehren,  editor, 
Engineering  News-Record,  of  New  York.  In  his  official 
capacity  as  editor  of  a  great  engineering  publication  he 
is  in  an  authoritative  position  to  discuss  the  problems 
and  purposes  of  the  engineering  profession.  It  is  regretted 
that  Mr.  Mehren's  address  was  received  too  late  to  be 
published  in  this  issue  of  The  Journal. 

In  his  address  Mr.  Mehren  discussed  first,  the  problem 
of  research  and  the  part  the  engineer  should  play  therein, 
and  second,  the  engineer's  professional  relation  to  certain 
of  the  outstanding  industrial  problems  of  the  day.  He 
emphasized  the  great  possibilities  of  engineering  research, 
and  asserted  that  this  instrument  should  not  be  accepted 
passively  by  the  engineer,  but  that  he  should  be  an  active 
propagandist  for  its  general  acceptance  by  industry.  As 
only  a  few  industries  are  imbued  with  the  research  idea 
it  is  necessary  that  the  engineer  carry  to  industry  the 
conviction  that  this  new  tool  deserves  to  replace  the  old 
tool  of  rule-of-thumb  experimentation  by  rule-of-thumb 
men,  and  advocate  it  as  a  modern  tool  productive  of 
greater  economies.  He  suggested  for  Canada  researches 
into  the  use  of  timber  and  the  recovery  of  metals  from  ore. 
He  advocated  the  establishment  of  strong  research  com- 
mittees, oftentimes  represented  by  sub-committees  in 
important  local  branches,  to  further  the  work  of  the 
Research  Council,  and  he  believed  that  with  the  proper 
research  idea  in  our  universities,  and  research  committees 
in  our  engineering  societies,  that  we  would  succeed  in 
carrying  our  message  to  industrial  leaders  and  securing 
for  engineering  enquiry  the  resources  in  money  and 
personnel  which  are  necessary  to  deepen  our  knowledge 
of  engineering  laws  and  to  convert  this  knowledge  to  the 
convenience  and  comfort  of  man. 

Referring  to  the  industrial  difficulties  of  the  clay, 
Mr.  Mehren  stated  that  the  engineer  has  not  merely  the 


concern  which  is  that  of  every  well-informed  member  of 
the  community,  but  a  professional  responsibility  as  well. 
Being  responsible  for  the  basic  industrial  order  of  the 
day,  he  believed  the  public  rightly  looks  to  the  engineer 
for  special  activity  in  finding  a  solution.  One  problem 
was  to  devise  new  and  better  production  methods,  new 
processes,  simpler  and  cheaper  products,  and  the  other, 
to  work  towards  a  more  sympathetic  understanding 
between  worker,  management  and  investor  of  their 
mutuality  of  interest.  If  the  engineer  cannot  shoulder 
the  whole  responsibility  his  intimate  contact  with  indus- 
trial functioning  and  his  trained  method  of  inquiry  should 
enable  him  to  bring  a  larger  influence  to  bear  upon  the 
solutions  of  these  problems  than  that  of  any  other  class 
in  the  community.  There  should  be  developed  a  greater 
community  of  interest  between  the  three  elements  of  our 
industrial  fabric,  the  worker,  the  management  and  the 
investors,  and  in  the  development  of  such  a  community 
of  interest  the  engineer,  trained  to  take  a  judicial  attitude, 
should  bear  an  important  part. 

The  outline  plan  now  in  its  experimental  stages  in 
the  United  States,  might  also  apply  to  Canada.  In  the 
United  States  the  building  construction  industry  functions 
badly;  wages,  according  to  the  man  in  the  street  being 
exorbitant,  and  in  consequence  the  cost  of  building  high. 
A  group  of  men  in  New  York  were  responsible  for  the 
establishment  of  a  conference  group  that  would  face  the 
difficulties  affecting  the  industry  and  attempt  to  work 
out  their  solution.  As  a  result  of  this  there  was  formed 
a  New  York  Building  Congress  in  which  is  represented 
every  branch  of  the  building  industry,  the  owning  interests, 
represented  by  the  real  estate  men,  the  architects,  the 
engineers,  the  general  contractors,  the  sub-contractors, 
the  material  dealers  and  building  labour. 

While  specific  accomplishments  to  date  are  relatively 
few,  there  is  a  valuable  base  for  further  work  in  the 
confidence  developed  between  all  parties.  A  notable 
accomplishment  has  been  the  organization  of  the 
apprenticeship  work  by  the  New  York  Apprenticeship 
Commission,  under  the  New  York  Building  Congress, 
consisting  of  the  representatives  of  the  contractors,  the 
engineers,  the  architects  and  of  building  labour.  It  was 
found  that  the  labour  organizations  were  anxious  to 
establish  proper  apprenticeship  schools  and  to  develop  a 
thoroughgoing  apprenticeship  system.  Studies  indicated 
that  the  labour  unions  were  not  at  fault  for  the  small 
number  of  apprentices,  but  the  employers.  It  was  found 
that  the  reason  for  the  shortage  was  almost  entirely  that 
the  contractors  were  unwilling  to  take  the  trouble  to  train 
young  men.  This  commission  has  become  a  clearing 
house  for  all  young  men  wanting  to  enter  the  building 
trade,  and  makes  it  its  business  to  find  assignments  for 
them.  In  two  years  the  number  of  apprentices  has  risen 
from  two  hundred  to  twenty-one  hundred.  Committees 
are  at  work  to  overcome  seasonal  employment,  and  to 
enforce  the  Code  of  Ethics  adopted  by  the  Congress,  and 
to  gather  statistics  regarding  the  functioning  of  tin 
building  industry  in  New  York.  Similar  work  is  being 
started  in  Boston,  Philadelphia,  Seattle,  and  Portland, 
Oregon. 

In  concluding  Mr.  Mehren  referred  to  the  engineer's 
obligation  towards  research   which  would  bring  greater 
material  comforts  to  mankind,  and  also  to  the  uniqui 
position  occupied  by  the  engineer  in  tin-  industrial  fabrii 
and  the  opportunities  presented  in  working   !oi   an  im- 
proved order,  a  more  harmonious  industrial  functioning 
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Past  President  Leonard's  Gift  to  Empire 

Colonel  and  Mrs.  Leonard,  the  donors  of  the  historic 
mansion  No.  10  St.  James  square,  London,  wish  it  to  be 
understood  that  they  have  presented  the  property  to  the 
British  Empire,  and  not  to  Great  Britain  alone.  St.  James 
square,  which  dates  from  the  reign  of  Charles  II,  has  a 
history  more  Hanoverian  than  Jacobean,  and  it  was 
therein  that  George  III,  who  lost  England  her  American 
colonies,  was  born.  When  Pitt  was  raised  to  the  House 
of  Lords  as  Earl  Chatham,  and  who  foresaw  the  separation 
of  the  American  colonies,  recommended  the  abandon- 
ment of  coercive  measures,  the  celebrated  statesman 
repaired  from  his  house  No.  10  St.  James  square  to  the 
House  to  attack  the  unjust  and  impolitic  proceedings  of 
the  Ministry.  It  was  at  the  close  of  that  famous  speech 
that  he  fainted,  and  a  month  later  was  dead.  If  that 
self-same  spirit  of  Pitt  still  resides  within  10  St.  James  as 
formerly,  the  British  Institute  of  International  Affairs 
that  in  future  will  be  housed  therein,  could  have  no  more 
acceptable  and  notable  gift  than  that  given  by  Colonel 
and  Mrs.  R.  W.  Leonard.  Associations  such  as  these 
make  the  history  of  the  British  Empire  more  and  more 
glorious.  ■ —  Montreal  Gazette,  October  25th,  1923. 
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Joseph  Emile  Carbonneau,  S.E.I.C. 

Regret  is  expressed  at  the  death  of  Joseph  Emile 
Carbonneau,  S.E.I.C,  which  occurred  on  June  17th,  1923. 
The  late  Mr.  Carbonneau  was  in  his  twenty-seventh  year 
at  the  time  of  his  death.  He  was  born  at  Yamachiche, 
Que.,  on  August  17th,  1896,  and  when  admitted  to  The 
Institute  as  Student  on  November  11th,  1913,  he  was 
attending  the  Ecole  Polytechnique,  Montreal,  from  which 
he  graduated  in  civil  engineering  in  1916. 

Norbert  Goodman,  A.M.E.I.C. 

Norbert  Goodman,  a.m.e.i.c,  died  of  pneumonia  at 
Shawinigan  Falls,  Que.,  in  February  1921.  Born  at 
Czernowitz,  Austria,  on  August  15th,  1885,  he  received 
his  high  school  education  at  the  same  place,  later  attending 
the  University  of  Vienna  from  which  he  graduated  in 
March  1910.  After  spending  two  years  .on  draughting 
and  railway  work  in  Austria,  the  late  Mr.  Goodman 
came  to  Canada.  His  earliest  work  in  this  country  was 
on  the  Quebec  bridge  and  later  surveying  in  connection 
with  the  Lauzon  drydock,  and  subsequently  in  the 
draughting  office  at  the  Angus  Shops  of  the  Canadian 
Pacific  Railway.  Mr.  Goodman  was  elected  Associate 
Member  of  The  Institute  on  June  19th,  1914. 

William  George  Bligh 

The  engineering  profession  has  sustained  a  distinct 
loss  in  the  person  of  William  George  Bligh  who  passed 
away  at  the  General  Hospital  in  Calgary  on  the  October 
16th,  1923,  in  his  seventy-ninth  year.  Few  irrigation  engin- 
eers have  attained  such  a  high  standard  as  did  Mr.  Bligh. 
His  books  in  particular  have  been  recognized  standards 
in  themselves  for  many  years  as  everyone  connected  with 
irrigation  engineering  will  fully  realize. 

Mr.  Bligh  came  west  recently  on  a  visit  to  his  daughter 
and  son-in-law  at  Cheadle,  Alberta,  and  it  was  here  that 
he  was  taken  ill.  He  has  visited  the  west  on  several 
occasions  in  the  past  as  expert  in  connection  with  C.P.R., 
and  other  large  irrigation  projects.  He  was  in  the  public 
works  department  of  India  for  thirty-five  years  and  for 
the  last  fifteen  years  has  resided  in  this  country. 

Mr.  Bligh  was  a  Member  of  The  Institute  until  1920. 


M.  F.  Wilson, 

A.M.E.I.C. 


v— f 

THIS  MONTH'S  CONTRIBUTORS 

Electric  Arc  Welding 

In  this  month's  Journal,  there 
appears  an  article  on  "Electric 
Arc  Welding",  a  subject  which 
has  claimed  a  great  deal  of 
attention  during  the  last  few 
years.  This  paper  was  presented 
by  the  author,  J.  M.  F.  Wilson, 
a.m.e.i.c,  instructor  in  electrical 
engineering  at  Kelvin  Technical 
High  School,  Winnipeg,  Manitoba, 
before  the  Winnipeg  Branch  of 
The  Institute  on  February  2nd, 
1922. 

Mr.  Wilson  was  born  at  Stirling, 
Scotland,  on  February  14th,  1880, 
and  received  his  early  education 
at  Stirling  High  School  and  the  Heriot-Watt  College, 
Edinburgh,  obtaining  the  degree  of  B.Sc,  in  engineering 
from  London  University  in  1906.  Mr.  Wilson  was  on 
the  staff  of  Messrs.  Bruce-Peebles,  Edinburgh,  where  he 
secured  his  training  in  electrical  work.  Subsequently  he 
became  assistant  engineer  at  Smithfield  Mkts.,  Electric 
Station,  London,  returning  to  the  works  as  chief  electrical 
tester  to  Messrs.  Vickers,  Limited,  Sheffield,  where  he 
remained  from  1903-1905.  For  the  next  seven  years 
Mr.  Wilson  was  lecturer  and  assistant  professor  in  elec- 
trical engineering  at  the  Belfast  Municipal  Technical 
Institute  and  in  July  1912  came  to  Canada,  accepting 
the  position  as  Instructor  in  Electrical  Engineering  at 
the  Kelvin  Technical  High  School,  Winnipeg,  Manitoba, 
which  position  he  still  holds. 

Mr.  Wilson  was  admitted  Associate  Member  of  The 
Institute  on  April  27th,  1920. 

Central  Heating  Plant  of  Queen's  University 
and  Kingston  General  Hospital 

The  necessity  of  conserving  the 
fuel  supply  of  Canada  has  been 
made  apparent  to  all,  and  every 
practical  suggestion  to  this  end  is 
receiving  the  careful  consideration 
of  engineers  throughout  the  coun- 
try. Recently  there  have  been  a 
number  of  investigations  made 
regarding  the  possibilities  of  effect- 
ing economy  in  the  use  of  fuel  by 
the  establishment  of  central  heat- 
ing plants.  The  paper  entitled, 
"The  Central  Heating  Plant  of 
Queen's  University  and  Kingston 
L.  M.  Arkley,  General    Hospital,"    which    was 

m.e.i.c.  prepared  jointly  by  Professor  L. 

M.  Arkley,  m.e.i.c,  and  Lt.-Col.  W.  P.  Wilgar,  m.e.i.c, 
and  which  appears  in  this  issue  of  The  Journal,  therefore, 
deals  with  a  subject  of  timely  interest. 

Professor  Arkley  was  born  at  Leeds,  Quebec,  in  1875, 
and  graduated  from  McGill  University  with  the  degree 
of  B.Sc,  in  1900,  receiving  the  degree  of  M.Sc,  in  1910. 
He  spent  two  years  with  the  Harbour  Commissioners  of 
Montreal  as  assistant  mechanical  superintendent  and  had 
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five  years  engineering  experience  with  such  firms  as  E.  I. 
Dupont  Company,  Wellington  Delaware,  and  Westing- 
house,  Church  Kerr  and  Company,  New  York.  Professor 
Arkley  was  assistant  professor  of  mechanical  engineering 
at  Swarthmore  College,  Pa.,  for  five  years  and  for  the 
same  length  of  time  was  director  of  the  night  school  of 
machine  design  of  the  Franklin  Institute,  Philadelphia. 
The  next  nine  years  were  spent  at  the  University  of 
Toronto  from  lecturer  to  associate  professor  of  mechanical 
engineering.  For  the  past  three  years  he  has  been 
professor  of  mechanical  engineering  and  director  of  the 
central  heating  plant  at  Queen's  University,  in  which 
capacity  he  is  still  engaged.  He  has  also  done  consider- 
able work  as  consulting  engineer  in  heating  and  ventilat- 
ing and  power  plant  design  and  operation,  having  written 
a  number  of  papers  on  heating  and  ventilating  problems. 
Professor  Arkley  was  admitted  to  The  Institute  as  a 
Student  on  March  16th,  1899,  transferred  to  Associate 
Member,  October  11th,  1906,  and  to  full  Member  May 
19th,  1914.  He  is  also  a  member  of  the  American  Society 
of  Heating  and  Ventilating  Engineers  and  of  the  Society 
for  the  Promotion  of  Engineering  Education. 

The  St.  Lawrence  Waterway 

The  widely  discussed  problem 
of  the  development  of  the  St. 
Lawrence  river  as  a  deep  waterway 
and  power  project,  was  introduced 
for  open  discussion  by  members 
of  The  Institute,  on  the  occasion 
of  the  presentation  of  a  paper 
entitled  "The  St.  Lawrence  Water- 
way", by  E.  A.  Forward,  m.e.i.c, 
a^/^^ jmL  before   the   Montreal   Branch  on 

AK      A  October  4th,  1923. 

\^M  Mr.  Forward  was  born  at  Iro- 

J^J  auois  in  the  county  of  Dundas, 

Ont.,  and  took  up  his  engineering 
studies  at  the  School  of  Practical 
Science,  University  of  Toronto, 
graduating  with  honours  in  1897.  From  1898  to  1904 
he  was  engaged  on  construction  of  the  14-foot  enlargement 
of  the  St.  Lawrence  canals,  at  the  Galops,  Morrisburg, 
Farrans  Point  and  Cornwall  sections. 

In  1905-1906  he  took  part  in  the  preparation  of  survey 
and  estimates  for  the  Georgian  Bay  ship  canal  and  then 
took  charge  of  construction  of  a  lock  and  curtain  dam 
on  the  Red  river,  Manitoba,  until  1909.  Subsequently,  a 
report  was  made  to  Public  Works  Department  on  naviga- 
tion project  for  the  Lower  Saskatchewan  river. 

In  1910,  Mr.  Forward  associated  himself  with  Messrs. 
Quinlan  and  Robertson  of  Montreal,  general  contractors, 
and  for  ten  years  was  connected  with  construction  works 
of  importance  including,  Transcona  railway  shops,  Trent 
and  Welland  canals,  power  dam  at  High  Falls  on  the 
Du  Lievrc,  St.  Charles  river  and  harbour  improvements 
at  Quebec,  the  building  and  outfitting  of  vessels  for  the 
Imperial  Munition  Board,  etc. 

From  1919  to  1921  he  was  engaged  on  various  valua- 
tion cases  including  the  Grand  Trunk  arbitration  case, 
and  in  the  later  year  established  a  consulting  practice 
covering  hydraulic  works,  foundations  and  general 
construction. 

Mr.  Forward  was  elected  Associate  Member  of  The 
Institute  on  April  12th,  1900  and  transferred  to  Member, 
December  9th,  1911. 
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E.  A.  Forward, 
M.E.I.C. 


H.  J.  G.  McLean,  a. m.e.i.c,  formerly  of  Brantford, 
Ont.,  is  now  associated  with  Chas.  Walmsley  Company 
(Canada),  Limited,  Montreal. 

Hector  MacNeil,  Jr.E.l.c.,  has  been  transferred  by 
the  Canadian  National  Railways  from  Toronto,  Ont.,  to 
Longlac  Cutoff  near  Longlac,  Ont. 

W.  M.  Reynolds,  S.E.I.C.,  formerly  of  Aurora,  Ont., 
has  accepted  a  position  with  Morrow  and  Beatty,  of 
North  Tenvskaming,  Que. 

G.  W.  Coward,  a.m.e.i.c,  has  been  appointed  assist- 
ant divisional  engineer  with  the  Entre  Rios  Railway 
Company  at  Basanilbasco,  E.R.,  Argentina. 

C.  S.  Macdonald,  a.m.e.i.c,  who  has  been  surveying 
a  portion  of  Churchill  river  and  connecting  waterways 
has  returned  to  Ottawa. 

L.  Brenot,  a.m.e.i.c,  has  returned  to  Ottawa  upon 
the  completion  of  land  classification  surveys  west  of 
Red  Deer. 

J.  R.  Akins,  m.e.i.c,  chief  of  the  topographic  division, 
Topographical  Surveys  Branch,  Departement  of  Interior, 
is  at  present  visiting  the  topographic  survey  parties  in 
the  provinces  of  Quebec,  New  Brunswick,  and  Nova  Scotia. 

W.  P.  Dale,  b.a.Sc,  (Toronto  '20),  a.m.e.i.c,  until 
recently  on  the  inspection  staff  of  the  Hydro-Electric 
Power  Commission  at  Chippawa,  has  been  transferred  to 
the  designing  staff  of  the  Toronto  office. 

F.  W.  S.  Kennedy,  a.m.e.i.c,  recently  with  Braas 
Bros.,  contractors,  Niagara  Falls,  N.Y.,  is  at  present  at 
Powassin,  Ont.,  on  survey  work  for  the  Hydro-Electric 
Power  Commission. 

Horace  L.  Seymour,  m.e.i.c,  has  been  appointed 
to  the  position  of  special  lecturer  in  town  planning  in 
the  Department  of  Civil  Engineering,  Faculty  of  Applied 
Science,  University  of  Toronto. 

Edwin  E.  Hugh,  a.m.e.i.c,  has  severed  his  connection 
with  the  Hydro-Electric  Power  Commission  of  Ontario 
and  has  opened  an  office  at  1002  Kingston  Road,  Toronto, 
where  he  will  be  engaged  in  engineering  and  contracting. 

J.  N.  Anderson,  a.m.e.i.c,  is  manager  for  the  Victoria 
branch  of  the  firm  of  Wm.  N.  O'Neil  Company  (Victoria) 
Limited.  Mr.  Anderson  was  for  a  time  connected  with 
the  city  engineer's  office  of  the  city  of  Vancouver,  B.C. 

W.  D.  Proctor,  jr.E.l.c,  has  resigned  from  the  staff 
of  McGregor  and  Mclntyre,  Limited,  to  accept  a  position 
with  the  firm  of  James  Proctor  and  Redfern  Limited, 
consulting  engineers  of  Toronto. 

L.  S.  Tuck,  a.m.e.i.c,  has  accepted  a  position  on 
the  staff  of  the  St.  Lawrence  Paper  Mills,  Limited.  Three 
Rivers,  Que.  Mr.  Tuck  was  for  a  time  mill  engineer 
with  the  Pejcpscot  Paper  Company  of  Brunswick,  Maine. 

Jas.  L.  Wilson,  a.m.e.i.c,  is  resident  engineer  on 
electrical  development  for  the  Puebla  Tramway,  Light 

and  Power  Company,  Orizaba.  Yer.,  Mexico.    Mr.  Wilson 
is  a  graduate  of  Dalhousie  University. 

R.  J.  Askin,  s.k.i.c,  who  graduated  this  year  in 
mechanical  engineering  from  Queen's  University  lias 
accepted  a  position  with  the  Fori  William  Papei  Company, 
Limited,  at  Fort  William,  Ontario. 
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G.  B.  Dodge,  m.e.i.c,  chief  of  the  special  surveys 
division,  Topographical  Surveys  Branch,  Department  of 
Interior,  has  returned  to  Ottawa  after  making  a  control 
traverse  survey  of  some  of  the  main  waterways  northeast 
of  The  Pas. 

R.  L.  Weldon,  M.Sc,  A. m.e.i.c,  who  has  been  mechan- 
ical engineer  for  the  St.  Lawrence  Paper  Mills,  Limited, 
for  the  past  three  years,  recently  resigned  from  that 
company  to  become  designing  engineer  for  the  Newfound- 
land Power  and  Paper  Company,  Limited. 

A.  D.  Huether,  b.a.Sc,  (Toronto  '09),  A.M.E.I.C., 
of  the  engineering  staff  of  the  Chippawa-Queenston 
development,  is  at  present  employed  on  the  construction 
of  the  addition  to  the  Eugenia  Falls  plant  of  the  Hydro- 
Electric  Power  Commission. 

C.  B.  R.  MacDonald,  a.m.e.i.c,  has  received  the 
appointment  of  assistant  engineer  for  the  Chilian  Transan- 
dine  Railway  Company,  Limited,  Los  Andes,  Chile,  S.A. 
Mr.  MacDonald  is  a  graduate  from  the  Royal  Military 
College  of  Kingston,  Ont. 

R.  A.  Fairbairn,  s.e.i.c,  is  now  with  the  engineering 
department  of  The  Bell  Telephone  Company  of  Canada, 
Montreal.  Mr.  Fairbairn  received  his  B.Sc,  degree  in 
mechanical  engineering  from  the  University  of  Toronto, 
this  spring. 

C.  C.  Curtis,  m.e.i.c,  formerly  manager  of  the 
Cape  Breton  Electric  Company  Limited  of  Sydney, 
N.S.,  is  now  vice-president  of  the  Fall  River  Gas  Works, 
Company,  Fall  River,  Mass.  Mr.  Curtis  received  the 
degree  of  B.S.  in  mechanical  engineering  in  1907  from 
the  University  of  Michigan. 

W.  H.  Hunt,  a.m.e.i.c,  is  resident  engineer  at  Gold 
Coast  Harbours,  Seccondee,  British  West  Africa.  Mr. 
Hunt  was  for  a  time  connected  with  the  Grand  Trunk 
Railway  as  assistant  engineer  at  Edmonton,  Alta.  He 
expects  to  spend  some  time  during  the  next  few  months 
in  England  and  while  there  his  address  will  be  Bank  of 
Montreal,  9  Waterloo  Place,  London,  S.W.  1. 

W.  A.  McLean,  m.e.i.c,  has  resigned  as  deputy 
minister  of  the  department  of  highways,  of  the  proviuce 
of  Ontario.  In  1898,  Mr.  McLean  was  appointed  asistant 
to  the  provincial  instructor  in  roadmaking,  and  since  that 
time  he  has  been  constantly  in  the  service  of  the  highways 
department,  his  appointment  as  deputy  minister  taking 
place  when  that  post  was  created  in  1917. 

W.  H.  Abbott,  a.m.e.i.c,  is  principal  assistant  engin- 
eer for  the  firm  of  Beaubien,  Busfield  and  Company  of 
Montreal.  On  returning  from  overseas  after  a  service 
of  almost  five  years,  Mr.  Abbott  was  appointed  resident 
engineer  with  the  Hull  Electric  Company,  Hull,  Que., 
where  he  gained  valuable  experience  on  design  and 
construction  work. 

G.  H.  Blanchet,  a.m.e.i.c,  has  recently  returned  to 
Ottawa  after  carrying  on  the  survey  of  the  northern 
shore  of  Great  Slave  lake.  During  the  course  of  the 
summer,  Mr.  Blanchet  made  a  rapid  exploration  of  the 
waterways  extending  northeasterly  from  the  eastern  end 
of  Great  Slave  lake  for  a  distance  of  over  200  miles,  his 
trip  taking  him  well  into  the  Barren  Lands. 

Murray  F.  Cossitt,  jr.E.i.c,  is  located  in  Newfound- 
land with  the  Sir  W.  G.  Armstrong  Whitworth  and  Com- 
pany, Limited,  on  the  layout  and  construction  of  the  new 
town  of  Corner  Brook,  Bay  of  Islands,  Newfoundland. 
Mr.  Cossitt  has  had  considerable  engineering  experience 
in  the  province  of  Nova  Scotia,  including  the  surveys 
and  preparation  of  plans  for  the  St.  Margarets  Bay  power 
development  for  the  Nova  Scotia  Power  Commission. 


E.  S.  Mattice,  m.e.i.c,  late  of  the  Phoenix  Bridge 
and  Iron  Works,  Ltd.  is  now  chief  engineer  for  Canadian 
Vickers,  Limited.  News  of  this  appointment  is  contained 
in  a  public  announcement  of  the  purchase  by  Canadian 
Vickers,  Limited,  of  the  stock,  plant  and  business  of  the 
Phoenix  Bridge  and  Iron  Works,  Ltd.  A.  W.  K.  Massey, 
a.m.e.i.c,  is  designing  engineer  on  the  staff  of  the  struc- 
tural steel  organization  of  the  company. 

R.  O.  Wynne-Roberts,  m.e.i.c,  consulting  engineer, 
Toronto,  has  been  nominated  by  the  Nominating  Com- 
mittee as  one  of  the  members  of  the  Executive  Committee 
of  the  Sanitary  Engineering  Division  of  the  American 
Society  of  Civil  Engineers  for  the  year  1924.  The  other 
nominated  members  are:  Harrison  P.  Eddy,  of  Boston, 
Kenneth  Allen  of  New  York,  Wesley  W.  Horner  of  St. 
Louis,  and  Langdon  Pearse  of  Chicago,  all  well  known 
American  engineers. 

Gavin  N.  Houston,  m.e.i.c,  has  opened  an  office 
in  the  Oliver  Block,  Lethbridge,  Alta.,  as  a  consulting 
engineer  and  is  prepared  to  make  reports  on  or  design, 
and  supervise  the  construction  of  irrigation  and  water 
power,  water  supply,  sewage,  highways  and  highway 
bridges.  Mr.  Houston  is  a  graduate  of  Princeton  Uni- 
versity and  has  been  engaged  in  th2  practice  of  engineering 
for  the  past  twenty-five  years  and  was  formerly  acting 
commissioner  of  irrigation  for  the  Dominion  and  was  a 
member  of  the  Irrigation  Council  of  Alberta. 

B.  H.  Segre,  a.m.e.i.c,  and  C.  B.  C.  Donnelly. 
a.m.e.i.c,  his  assistant,  are  home  from  a  two-year  survey 
on  Mackenzie  river  and  delta.  Mr.  Segre's  survey  party 
went  down  the  Mackenzie  river  early  in  1922  going  over- 
land from  Fort  St.  John  on  Peace  river  to  the  headwaters 
of  Nelson  river,  a  tributary  of  the  Liard,  which  in  turn 
empties  into  the  Mackenzie.  The  survey  of  Mackenzie 
river  was  extended  from  Fort  Norman  to  the  Arctic  ocean 
and  in  addition  several  channels  of  the  delta  as  well  as 
portions  of  Peel  river  were  surveyed. 


Survey  Party  on  the  Gold  Coast  engaged  on  Takoradi 
Harbour   Scheme 

Tribes  to  which  the  boys  belong,  reading  from  left  to  right: 


Yow 

Ashanti 

(Orderly) 

Thompson 

Fantee 

(Head  Chainman) 

Koomson 

Fantee 

(Instrumentman) 

Buta 

Kroo 

(Cutter) 

Galee 

Kroo 

(Stake  Artist) 

Benjeman 

Fantee 

(Rear  Chainman) 

Sokoyah 

Hausa 

(Rodman) 

November,  1923 


THE    ENGINEERING    JOURNAL 


505 


Receives  Appointment  in  England 

W.  Hamilton  Munro,  m.e.i.c,  University  of  Toronto 
'04,  of  Vickers  Limited,  London,  England,  has  recently- 
been  appointed  chief  of  that  company's  hydro-electric 
department.  He  was  born  in  Peterborough  in  1882  and 
was  well  known  in  hydro-electric  circles  in  Ontario 
before  the  war.  After  four  years'  service  overseas  he 
joined  Vickers,  and  has  been  engaged  in  developing  their 
water  turbine  business.  His  department  is  now  carrying 
out  substantial  orders  in  India  and  New  Zealand,  and 
have  a  good  foundation  of  minor  work.  Turbines  for 
Canada  are  also  under  construction,  and  for  its  water 
turbine  work  the  company  is  building  up  a  staff  of 
engineers  of  unquestioned  experience  largely  recruited 
from  Canada. 

Mr.  Munro  will  make  his  headquarters  at  the  Naval 
Construction  Works  at  Barrow-in-Furness,  where,  with 
the  assistance  of  its  forges  at  Sheffield,  the  company 
can  in  its  own  shops  produce  all  parts  of  the  heaviest 
water  turbines  so  far  put  into  use,  or  likely  to  be  called 


W.  HAMILTON  MUNRO,  M.E.I.C. 

for,  and  assemble  them  with  high  class  British  workman- 
ship trained  in  Admiralty  work.  A  turbine  testing  and 
research  laboratory  is  also  being  installed. 

Canadian  Engineers  in  Africa 

In  a  letter  received  from  Major  A.  G.  Graham, 
a.m.e.i.c,  resident  engineer,  Gold  Coast  Harbours, 
Seccondee,  Gold  Coast  Colony,  formerly  of  Victoria,  B.C., 
he  extends  kind  regards  from  himself  and  on  behalf  of  the 
following  members  of  The  Institute:  —  Major  J.  McGregor, 
m.e.i.c,  Major  W.  H.  Hunt,  a.m.e.i.c,  Major  L.  E.  Silcox, 
m.e.i.c,  Lieut.  J.  R.  S.  Sutherland,  a.m.e.i.c,  Major  E.  G. 
Richards,  a.m.e.i.c,  Major  M.  Polet,  a.m.e.i.c,  and  Major 
A.  L.  Wilson,  S.E.I. C. 

He  also  forwarded  a  photograph  of  a  survey  party 
employed  by  him  in  the  Takoradi  Harbour  Scheme. 
It  gives  a  vivid  impression  of  conditions  under  which 
our  members  are  working  in  Africa. 

Assistant  Chief  Engineer  of  Public  Works 

R.  deB.  Corriveau,  m.e.i.c,  has  been  appointed  to 
the  position  of  assistant  chief  engineer  of   the  public 


works  department,  succeeding  K.  M.  Cameron,  m.e.i.c, 
who  has  recently  been  made  chief  engineer  of  that 
department. 

Mr.  Corriveau  was  born  at  West  Hoboken,  N.J.,  on 
January  24th,  1877.  He  is  a  graduate  of  McGill  Univer- 
sity, having  received  his  degree  of  B.Sc,  from  that 
institution  in  1900.  During  the  summers  of  his  univer- 
sity course,  he  was  engaged  on  railway  location  and 
harbour  surveys.  Following  graduation,  he  entered  the 
Federal  services  in  the  Public  Works  Department,  with 
which  he  has  been  ever  since. 

A.  L.  Harkness,  A.M.E.I.C,  Appointed  Chief  Engineer. 

A.  L.  Harkness,  b.a.Sc,  a.m.e.i.c,  has  been  appointed 
chief  engineer,  of  the  Robert  W.  Hunt  and  Company, 
Limited,  eng  ineers,  with  headquarters  at  Montreal. 
Mr.  Harkness  graduated  in  civil  engineering  from 
the  School  of  Practical  Science,  Toronto,  in  1906,  and 
received  the  degree  of  B.A.Sc,  University  of  Toronto, 
in  1908. 


A.  L.  HARKNESS,  A.M.E.I.C. 

After  a  number  of  years  engagement  with  the 
Dominion  Bridge  Company,  Montreal,  as  draughtsman, 
structural  designer  and  estimator,  he  was  in  1911  transfer- 
red to  the  designing  staff  of  the  St.  Lawrence  Bridge 
Company,  Montreal,  on  the  design  of  the  Quebec  bridge, 
and  in  August  1914  was  promoted  to  assistant  engineer 
which  position  he  successfully  held  until  the  completion 
of  that  contract.  More  recently  he  has  been  connected 
with  the  building  industry  on  the  design  of  the  structural 
framework  on  several  large  buildings  in  both  reinforced 
concrete  and  structural  steel.  Mr.  Harkness  is  also  a 
Member  of  the  Corporation  of  Professional  Engineers 
of  Quebec. 

Appointed  Assistant  Professor 

A.  E.  Macdonald,  jr.E.i.c,  has  been  appointed  assist- 
ant professor  in  civil  engineering  at  the  University  of 
Manitoba  and  is  in  charge  of  the  lecture  courses  in  found- 
ations and  structural  design,  and  problems  in  strength  of 
materials  of  the  third  year,  as  well  as  classes  of  the  second 
year. 

Mr.  Macdonald  received  his  degree  of  M.Sc,  in  civil 
engineering  from  McGill  University  in  the  spring  of  1922, 
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after  which  he  was  connected  with  the  city  engineer's 
department  at  Halifax  for  that  summer,  in  the  fall  joining 
the  staff  of  C.  D.  Howe  and  Company,  consulting 
engineers,  of  Port  Arthur.  During  the  present  summer 
he  was  engaged  on  the  drawing  of  the  plans  for  the  new 
Bawlf  and  Stewart  grain  elevators  and  Saskatchewan 
Co-Operative  Elevator  Annex,  erected  this  summer  at 
Port  Arthur.  During  the  erection  of  the  Bawlf  and 
Stewart  elevators,  Mr.  Macdonald  spent  some  time 
with  the  Carter  Halls  Aldinger  Company  of  Winnipeg, 
(the  contractors),  as  field  engineer,  having  charge  of  the 
design  of  machinery  foundation  details  for  both  elevators. 

Chairman  of  the  Institute  Fuel  Committee 
Receives  Appointment. 

F.  A.  Combe,  m.e.i.c,  consulting  steam  and  com- 
bustion engineer  of  Montreal,  and  chairman  of  the  Fuel 
Committee  of  The  Engineering  Institute  of  Canada,  has 
been  engaged  to  make  an  exhaustive  report  on  the  feasib- 
ility of  establishing  central  heating  plants  in  Canada,  as 
announced  by  the  Hon.  Charles  Stewart,  Minister  of  the 


F.  A.  COMBE,  M.E.I.C. 

Interior  and  of  Mines.  This  is  in  accordance  with  the 
policy  of  the  Dominion  government  to  do  everything 
possible  towards  a  permanent  solution  of  the  fuel  problem, 
leaving  to  local  administrative  bodies  the  task  of  dealing 
with  emergency  and  concrete  local  problems  affecting 
their  own  districts. 

Mr.  Combe's  investigation  will  be  conducted  under 
the  supervision  of  the  Dominion  Fuel  Board  and  it  is 
stipulated  in  the  agreement  with  him  that  his  report 
must  be  completed  within  six  months.  He  will  deal  not 
only  with  the  history  of  central  heating  wherever  it  has 
been  tried  out  and  give  descriptions  of  existing  plants  in 
the  United  States  and  Canada,  but  will  also  pay  particular 
attention  to  the  saving  that  can  be  effected  by  using 
low  grades  fuels  in  these  plants.  Other  phases  of  the 
subject  to  be  dealt  with  will  be  reasons  for  failure  in 
unsuccessful  central  heating  enterprises,  possibility  of 
combining  electric  generating  and  heating  service  and  of 
using  plants  for  making  ice  in  summer,  diagrams  and 
plans  of  plants,  rates,  regulations,  approximate  costs, 
capital  required  and  probable  profits. 

Mr.  Combe  has  specialized  in  central  heating  work 
and  has  been  connected  with  the  establishment  of  several 
central  heating  plants  including  that  at  McGill  University. 


Kenneth   \I.  Cimcron.   M.E.I.C,  Appointed  Chief  Engineer 

of  Public  Works  Department, Ottawa. 

An  important  appointment  in  the  civil  service  was 
announced  on  October  17th,  1923,  by  the  Civil  Service 
Commission  in  the  promotion  of  Kenneth  M.  Cameron, 
m.e.i.c,  as  chief  engineer  of  the  public  works  department 
in  succession  to  the  late  Arthur  St.  Laurent,  m.e.i.c. 

Mr.  Cameron  was  moved  up  from  the  position  of 
assistant  chief  engineer  and  assumed  his  duties  im- 
mediately. Mr.  Cameron  is  a  native  of  western  Ontario 
and  received  his  early  education  at  the  Strathroy  Colle- 
giate Institute  and  at  London. 

After  matriculating,  Mr.  Cameron  went  to  the  Royal 
Military  College  at  Kingston,  from  which  he  graduated 
in  June,  1931,  with  honours,  and  with  the  silver  medal 
for  general  proficiency.  In  April  of  the  following  year, 
he  graduated  from  McGill  University,  Montreal,  with  the 
degree  of  B.Scin  civil  engineering.  He  took  up  post- 
graduate work  at  the  same  university  in  hydraulics,  was 
granted  the  degree  of  Master  of  Science,  and  at  the^same- 


K.  M.  CAMERON,  M.E.I.C. 

time  was  demonstrator  in  hydraulics  and  in  testing  of 
materials. 

From  April  to  December  of  1903,  Mr.  Cameron  was 
in  the  office  of  the  chief  engineer  of  the  C.P.R.,  and  then 
for  two  years  was  office  and  inspecting  engineer  of  the 
Canadian  Niagara  Power  Company  at  Niagara  Falls. 
After  a  term  of  lecturing,  during  the  seasons  of  1905-1906, 
at  McGill  University  on  surveying  and  geodesy,  Mr. 
Cameron  went  to  the  United  States,  where  he  received 
some  valuable  experience,  and  was  engaged  on  the 
following  works:  April  1906-07.  transitman  Pennsylvania 
R.R.  main  line  tunnels  under  Hudson  river,  New  York; 
April  to  December  1907,  inspecting  engineer,  reinforced 
concrete  dam  and  power  station  for  liar  Harbour  and 
Union  River  Power  Company,  Ellsworth.  Me.;  January 
to  May,  1908,  resident  engineer  for  Ambursen  Hydraulic 
Construction  Co.,  on  hydro-power  and  irrigation  dams, 
at  Shoshoni  and  Douglas,  Wyoming.  On  his  return  in 
1908  he  did  work  for  Smith.  Kerry  and  Chace.  consulting 
engineers  of  Toronto,  and  then  joined  the  public  works 
department,  first  in  the  offices  at  London,  later  at  Sher- 
brooke,  and  coming  to  Ottawa  in  1912  as  senior  assistant 
in  the  dredging  branch  of  the  department.   From  Septem- 
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ber,  1918,  up  to  the  present,  he  has  been  assistant  chief 
engineer. 

Mr.  Cameron  was  admitted  to  The  Institute  as 
Student  on  November  21st,  1901,  transferred  to  Associate 
Member  February  12th,  1907,  and  to  full  membership 
December  21st,  1920,  and  was  chairman  of  the  Ottawa 
Branch  for  the  year  1922. 
* . — * 

ELECTIONS  AND  TRANSFERS 

p — . « — — * 

At  the  meeting  of  Council  held  on  October  29th, 
1923,  the  following  elections  and  transfers  were  effected:— 

Members. 

KAY,  Harry,  vice-president  and  general  manager,  Charles  Walms- 
ley  &  Co.  (Canada),  Limited,  Longueuil,  Que. 

MOULTON,  Arthur  Garland,  vice-president  and  general  manager, 
Thompson-Starrett  Company,  Limited,  Montreal. 

Associate  Members. 

BEVAN,  Alexander  Braithwaite  Bevan,  (Ass.  City  &  Guilds  of 
London  Inst.),  of  Outremont,  Que. 

CUNNINGHAM,  Leonard,  managing  director,  Scotia  Double 
Wall  Company,  Limited,  Sydney,  N.S. 

FREEMAN,  John  Pelham,  drawing  office,  Dominion  Coal  Compa- 
ny, Glace  Bay,  N.S. 

HERMANS,  Samuel,  sales  engr.,  Griswold  &  Company,  Montreal. 

RIPLEY,  Wilfred  Jamieson,  B.Sc.  (McGill  Univ.),  squad  foreman, 
dfting  office,  Dominion  Coal  Company,  Glace  Bay,  N.S. 

Junior. 

JOYAL,  Jules,  B.A.,  B.S.A.,  C.E,  (Univ.  of  Montreal),  Price 
Bros.  &  Co.  Ltd.,  Chicoutini,  Que. 

Transferred  from  the  Class  of  Junior  to  that 
of  Associate  Member. 

GREENE,  Leslie  Kirk,  B.Sc.  (C.E.),  (McGill  Univ.),  (Grad.  with 
Honours,  R.M.C.),  asst.  to  Messrs.  Mac  Donald  &  MacCorquodale, 
consltg.  engrs.,  London,  England. 

McCAGHEY,  Norman  Fraser,  asst.  engr.,  Price  Bros.  &  Co.  Ltd., 
Kenogami,  Que. 

McRAE,  Joseph  Percy,  B.Sc.  (Mech.),  (McGill  Univ.),  manager  of 
engrg.  and  waterworks  dept.,  General  Supply  Co.  of  Canada,  Ottawa. 

Transferred  from  the  Class  of  Student  to  that 
of  Associate  Member. 

PELLETIER,  Henri  Burroughs,  B.Sc.  (McGill  Univ.),  field  and 
office  work,  Chicoutimi  Pulp  Company,  Chicoutimi,  Que. 

The  following  Students  were  admitted: — 

BOULTON,   Beverly  Knight,   823  University  Street,  Montreal. 

BURCHILL,  George  Herbert,  S.B.  (N.S.  Tech.  Coll.),  test  dept., 
Canadian  General  Electric  Company,  Peterborough,  Ont. 

BURTT,  James  H.,  B.Sc.  (Univ.  of  N.B.),  students  engineering 
course,  Canadian  General  Fleet ric  Company,  Peterborough,  Ont. 

FARRAR,  Norman,  151  Ash  Avenue,  Point  St.  Charles,  Que. 

FORBES,  Robert  Clarence,  423  Lansdowne  Avenue,  Westmount 
Que. 

GARWOOD,  John  Ronald,  98  Scarborough  Road,  Toronto,  Ont. 

GRAHAM,  Walter  W'.,  593  Seventh  Avenue,  Rosemount,  Que. 

GRAVEL,  Louis  Philippe,  173  St.  Joseph  Boulevard  West,  Montreal. 

HAYES,  St.  Clair  Joseph,  B.Sc.  (N.S.  Tech.  Coll.),  student  appren- 
tice, Canadian  General  Electric  Company,  Peterborough,  Ont. 

HAMILTON,  Robert  McLean  Prior,  825  University  Street, 
Montreal. 

MacDONALD,  William  Dollard,  B.Sc.  (E.E.)  (Univ  of  N.B.). 
student  apprentice,  Canadian  Genoa]  Electric  Company,  Peterborough, 
Ont. 

MARTIN,  William  Leonard,  switchman,  Sask.  Govt.  Telephones, 
Regina,  Sask. 

McNALLY,  James  Osborne,  318  Brunswick  Street,  Fredericton. 
N.B. 

MILLER,  John  James  Hutchison,  11  Sunnyside  Avenue.  Wei 
mount.  Que. 

MILNE,    John    Williams,    B.A.Sc.    (Univ.    of   Tor.  i,    test    e< 

Canadian  General  Electric  Company,  Peterborough,  ()nt. 

PHILLIPS,  Richard  Darrell,  B.Sc.  I  tiiv.  of  N.B.),  test  depl  . 
Canadian  General  Electric  Company,  Peterborough,  Ont. 

SMITH,  Donald  Flannery,  322  St.  Antoine  Street,  Montreal. 

STEPHENSON,  John  Gordon  engrg.  dept.,  Canadian  General 
Electrii   Company,  Peterborough,  Ont. 

'ii  i  HEM,  John  Eric  Holt,  832  Dorchester  Street,  West,  Montreal. 

WEISBURGH,  Casper,  1063  St  Urbain  Street,  Montreal. 


i 

j 

*» — 


ANNOUNCEMENT  OF  MEETINGS 


i 


Calgary  Branch: — Secretary    J.  A.  Spreckley,  A.M.E.I.C., 

513-Sth  Avenue,  W.,  Calgary,  Alta. 

Nov.  26th.  Address  on  "Financial  Difficulties  in  Irrigation  Develop- 
ment", by  D.  W.  Hays,  m.e.i.c. 

Dec.  10th.  Address  on  "Notes  on  Deterioration  and  Preservative 
Treatment  of  Wood",  by  A.  S.  Dawson,  m.e.i.c. 

Niagara  Peninsula  Branch: — 

Secretary-Treasurer,    R.  W.  Doivnie,  A. M.E.I.C. 
P.O.  Box  1163,  Thorold,  Ont. 

Dec.  Mtg.      "Symposium  on  Fuel,"  at  Niagara  Falls,  Ont. 

Ottawa  Branch:—  Secretary-Treasurer,  F.  C.  C.  Lynch,  Affiliate  E.I. C, 

Motor  Building,  Ottawa,  Ont. 
Nov.  15th.     Evening  Lecture  on  "Operation  of  the  Quebec  Streams 

Commission",  by  O.  O.  Lefebvre,  b.a.Sc,  m.e.i.c,  Chief 

Engineer,  Quebec  Streams  Commission. 

Peterborough  Branch:  -—Secretary,  R.  C.  Flitton,  A.M.E.l.C, 

The  William  Hamilton  Company,  Peterborough,  Ont. 
Nov.  20th.     Annual  Banquet. 
Dec.  13th.     Details  to  be  announced  later. 

Saskatchewan  Branch: — 

Secretary-Treasurer,  D.   A.  R.  McCannel,  A.M.E.l.C, 
City  Engineer's  Department,  Regina,  Sask. 

Nov.    8th.     Ladies'  Night  and  Social  Evening. 

Nov.  22nd.    Short  Addresses  by  several  members. 

Dec.  13th.  Address  on  "International  Finance",  by  Professor  W.  W. 
Swanson,  University  of  Saskatchewan. 

Sault  Ste.  Marie  Branch: — 

Secretary-Treasurer,  C.  H.  E.  Rotmthivaite,  A.M.E.l.C, 
Algoma  Central  and  Hudson  Bay  Railway,  Sault  Ste.  Marie,  Ontario. 
Nov.  22nd.    General  Discussion  on  "Central  Heating". 

Toronto  Branch:  — Secretary-Treasurer,  J.  A.  Knight,   A.M.E.l.C, 
Hydro-Electric  Power  Commission, 
190  University  Avenue,  Toronto,  Ont. 

Nov.  1st.  Address  on  "Expert  Evidence",  by  Hon.  Mr.  Justice 
Wm.  Renwick  Riddell, — Joint  meeting  with  Toronto 
Section  A.I.E.E.,  Toronto  Section  A.S.M.E.,  Toronto 
Branch  of  Canadian  Institute  of  Chemistry  and  the 
Society  of  Chemical  Industry. 

Nov.  8th.  Address  on  "A  Proper  Freight  Rate  for  Coal",  by  M.  J. 
Butler,  c.m.g.,  m.e.i.c,  Past  President,  E.I.C. 

Nov.  15th.  Smoker  in  East  Common  Room,  Hart  House — •  Stunts 
and  good  fellowship.  Address  by  General  Secretary, 
Fraser  S.  Keith,  m.e.i.c 

Nov.  22nd.  Address  on  "Patents"  by  Herbert  J.  S.  Dennison,  Patent 
Attorney. 

Nov.  29th.  Address  on  "Recent  Development  of  the  T.  &  NO. 
Railway",  by  S.  B.  Clement,  m.e.i.c,  Chief  Engineer, 
Temiskaming  and  Northern  Ontario  Railway. 

All  meetings  at  8.15  p.m.  in  Mining  Building,  1  niveiMty  of  Toronto. 

Vancouver  Branch:      Sccrctary-Trcasurn,  P.  II.  Buchan,  A.M.E.l.C, 

930  Birks  Building,  \  'ancouver,  B.C. 
Nov.  15th.     Address  on  "Notes  on  Recent  Developments  in  Municipal 

Engineering",    by   W.    B.    Greig,    a.m.e.i.c,    Municipal 

Engineer,  Point  Grey. 

Winnipeg  Branch: — Secretary-Treasurer,  P.  Burh  Gaffney,  1  M.E.I.C, 

406  Fashion  Craft  Building,  Winnipeg,  Man. 
Nov.     1st.     Address   on    "Combustion    ol    Canadian    Coals",    by   a 
representative  of  the  Combustion  Engineering  Corpora- 
tion, Limited. 
Nov.  15th.  1  Address   on    "The    Economics   of   Transportation",    by 
and       ,    Messrs.  .1.  (..  Sullivan,  m.e.1  c,  H.   V  Dixon,   \\i.i  ii  . 
I  v. ,    6th  I   .1.  Sanford  Evans,  J.  W.  Portei  .m.e.i.c,  and  I  )r.  Wallace 
Dei    20th.    Address  on  "Concrete  Mixtures",  by  W.Walkden,  A.M.1  i> 


The  Link  Hilt  Company  has  just  issued  a  bulletin  No  542)  Mi.it 

will  he  (,i  interest  to  consulting  and  sanitary  engineers.  This  bulletin 
describes  and  illustrates  the  Tark  -Mien.  .<  new  type  "t  drum  screen 

lor  the  clarification  <>f  municipal  and  industria  \  cop; 

the  illustrated  bulletin  describing   the    l.ui,   i  ■.  can  be 

..hi. em  ii   bj    addn  a  ing   the  CI                 Philadel   I  ce  ol    the 
Link-Bell  <■  ompanj 
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The  Rise  of  The  Engineer 

Inaugural   Address  of  Professor  C.   R.   Young,    M.E.I.C.,   Chairman,  Toronto   Hranch, 
The  Engineering  Institute  of  Canada,  Thursday,  October  18th.,  1923. 


Potiphar  Gubbins,  C.E., 

Stand*  at  the  top  of  the  tree; 

And  I  muse  on  my  bed  on  the  reasons  thai  led 

To  the  hoisting  of  Potiphar  G. 

If  it  be  granted  that  the  engineering  profession  is  faithfully 
represented  in  the  person  of  Potiphar  Gubbins,  there  should  be  no 
purpose  other  than  an  historical  one  served  in  considering  the  forces 
that  have  directed  the  engineer  thus  far  in  his  rising  course.  But 
I  am  disposed  to  differ  with  the  literary  progenitor  of  Potiphar  G. ; 
at  least  if  he  would  set  up  his  hero  as  an  all-comprehensive  type. 
The  engineer  is  not  yet  at  the  top  of  the  tree,  and  hence  musings  on 
the  forces  that  have  hoisted  him  thus  far,  and  that  may  serve  to  lift 
him  farther,  are  more  purposeful  than  on  the  career  of  our  distinguished 
colleague,  Potiphar  Gubbins. 

There  does  not  appear  in  the  published  views  of  present-day 
spokesmen  of  the  engineering  profession  any  indication  that  the  long- 
hoped  for  status  has"  been  fully  attained.  On  the  other  hand,  many 
symptoms  of  unrest  and  many  expressions  of  dissatisfaction  at  the 
rate  of  upward  progress  are  to  be  discerned.  For  the  struggle  that 
yet  lies  before  us  there  should  be  much  that  is  inspiring  in  a  review 
of  what  engineers  have  already  achieved.  It  is  that  belief  that  has 
shaped  the  present  address. 

Beginnings  of  Civilian  Engineering 

Prior  to  about  the  middle  of  the  eighteenth  century  skilled  civil 
practitioners  in  engineering  of  professional  grade  did  not  exist  in 
English-speaking  countries.  Works  of  great  import  to  the  civilian 
population  had,  however,  been  carried  out  in  Great  Britain  and  Europe 
by  military  engineers  where  defence  or  communications  were  involved. 
This  practice  of  carrying  out  civil  undertakings  by  army  engineers  still 
persists  in  the  United  States  where  that  fine  body  of  technical  men, 
the  corps  of  engineers  of  the  United  States  army,  has  under  its  charge 
the  improvement  of  rivers,  harbours  and  related  works. 

Before  the  advent  of  what  might  be  properly  termed  the  civilian 
engineer,  constructional  enterprises  of  primarily  civil  purport  were 
often  undertaken  by  untrained  and  unskilled  layman.  They  were 
known  in  those  days  as  "undertakers".  It  is  a  matter  of  record  that 
they  often  performed,  in  a  business  sense,  for  their  backers  the  service 
usually  rendered  by  the  persons  upon  whom  this  solemn  designation 
now  exclusively  rests.  They  were  the  unhappy  prototype  of  the 
engineering-contractor. 

In  spite  of  the  lack  of  technical  training  possessed  by  these 
pioneers  in  the  constructive  field,  many  notable  and  successful  works 
were  carried  out  by  them.  Sir  Hugh  Myddelton,  projector  and 
builder  of  the  famous  New  River,  which  early  in  the  17th  century 
solved  the  existing  problem  of  water  supply  for  the  city  of  London, 
was  a  goldsmith  without  experience  in  engineering  or  construction. 
He  was  a  product  of  the  necessities  of  the  times.  Winstanley  and 
Rudyerd,  who  erected  on  the  Eddystone  Rock  the  wooden  lighthouses 
which  in  their  short  service  paved  the  way  for  the  magnificent  achieve- 
ment of  Smeaton,  were  both  mercers,  with  no  constructional  experience 
or  training.  Riquet,  a  French  tax-gatherer,  projected  and  built  the 
Grand  Canal  of  Languedoc  across  the  Iberian  Isthmus  between  the 
Mediterranean  and  the  Bay  of  Biscay. 

Engineer  Quickens  Commerce 

The  foundation  of  the  power  of  the  British  Empire  has  been  trade. 
For  centuries  England  fought  valiantly  and  displayed  impressive  virility 
in  dynastic  wars,  but  did  not  become  a  dominating  world  power  until 
commerce  quickened  under  the  stimulus  of  a  group  of  remarkably 
inventive  technicians  about  the  middle  of  the  18th  century. 

Before  that  time  it  was  impossible  to  travel  with  comfort  in  any 
direction  in  the  United  Kingdom.  Travellers  made  their  journeys  on 
horseback  and  commodities  were  transported,  where  such  was  deemed 
practicable  at  all,  on  the  backs  of  horses  or  bullocks.  There  were  only 
tracks  and  even  they  were  deep  in  muck.  Domestic  commerce  was 
impossible  and  consequently  the  trade  of  the  kingdom  was  for  the 
most  pari  foreign  The  early  roads  when  they  did  come  were  ill- 
built  and  ill-maintained,  and  one  traveller  of  eminence  remarked  thai 
in  wintei  H  would  have  cost  no  more  to  make  the  roads  navigable 
than  to  make  them  hard.  Without  the  possibility  oi  distrib 
products,  manufacturing  could  not  develop.  How  little  opportunity 
there  was  for  internal  commerce  may  be  judged  from  the  fact  that 
the  cost  of  conveying  a  ton  of  goods  from  Birmingham  to  London 
was  from  £7  to  £9.    Even  this  did  not  express  the  hopelessness  of  the 


situation.  In  winter  so  bad  were  the  transport  facilities  from  rural 
districts  that  the  food  supply  of  large  cities  was  imperilled,  and  the 
inhabitants  were  often  in  danger  of  starvation. 

Internal  water  communications  were  nearly  as  bad.  Although 
there  were  many  streams  that  might  have  been  utilized,  they  were 
up  to  that  time  largely  useless  for  want  of  simple  improvements  and 
the  carrying  out  of  necessary  connecting  canals.  On  the  one  hand 
the  technical  ability  to  improve  the  situation  had  not  yet  appeared, 
and  on  the  other,  the  ignorance  and  incredulity  of  the  populace 
discouraged  the  operations  of  those  who  performed  engineering  tasks. 
People  had  not  yet  been  shown  the  possibilities  of  engineering  develop- 
ment or  the  advantages  likely  to  accrue  therefrom.  The  inhabitants 
of  the  fens,  for  example,  though  shaken  with  ague,  prematurely  bowed 
and  twisted  with  rheumatism,  ill-fed  and  ill-clothed,  violently  opposed 
the  efforts  of  enlightened  men  to  drain  and  make  wholesome  the 
noxious  areas  which  had  long  been  their  home. 

With  the  middle  of  the  18th  century,  however,  a  stupendous 
change  came  about.  There  was  then  ushered  in  what  might  well  be 
called  the  Golden  Age  of  the  Engineer,  extending  to  perhaps  the 
middle  of  the  19th  century.  The  first  quickening  of  industry  and 
commerce  through  the  labours  of  the  modern  engineer  came  through 
the  notable  improvements  in  internal  water  transportation  brought 
about  by  the  genius  of  James  Brindley.  This  unlettered  millwright 
had  been  consulted  by  the  young  Duke  of  Bridgewater  with  respect 
to  a  water  route  for  the  transport  of  coal  from  his  estate  at  Worsley 
to  Manchester.  Under  Brindley  the  original  Bridgewater  canal 
between  Worsley  and  Manchester  was  built  and  later  extended  to 
link  up  with  Liverpool.  An  extensive  network  of  canals  followed, 
and  it  may  well  be  said  that  modern  industrial  England  was  born 
with  the  great  works  of  Brindley.  The  resulting  improvement  of 
transport  may  be  gauged  from  the  fact  that  with  the  opening  of  the 
canal  between  Worsley  and  Manchester  the  price  of  coal  at  Manchester 
suddenly  dropped  50  per  cent  and  a  similar  reduction  of  water  carriage 
charges  was  experienced  with  the  opening  of  the  Liverpool-Manchester 
link.  With  the  completion  of  the  Grand  Trunk  canal,  the  lot  of  the 
poor  people  of  Cheshire  and  Staffordshire  was  enormously  bettered. 
Whereas  formerly  they  had  been  isolated  for  a  large  part  of  the  year 
and  it  was  difficult  to  obtain  coal  enough  to  keep  them  warm,  and 
even  necessaries  for  decent  living,  the  navigation  created  by  Brindley 
forced  carriage  charges  down  to  one-quarter  of  what  they  had  formerly 
been  and  created  an  enormous  stimulus  to  the  pottery  and  related 
industries.  It  may  well  be  said  that  the  navigation  works  of  Brindley 
did  a  great  deal  to  make  many  cities  and  towns,  including  Liverpool 
and  Manchester,  what  they  are  now.  During  the  thirty  years  following 
the  completion  of  the  first  Bridgewater  canal,  the  tonnage  of  English 
ships  trebled  and  the  sailors  employed  doubled  in  number.  British 
maritime  predominance  owes  much  to  the  uneducated  millwright, 
James  Brindley. 

Services  oLEngineer  Enlarged 

A  great  incentive  to  the  material  progress  and  development  of 
England  grew  out  of  the  work  of  Brindley.  By  strange  good  fortune 
there  followed  him  a  number  of  men  of  extraordinary  genius  for  con- 
structive enterprise  and  modern  engineering  born  with  Brindley  grew 
and  thrived. 

John  Smeaton,  the  greatest  engineering  philosopher  of  his  time, 
an  instrument  maker  with  but  little  experience  in  engineering,  removed 
for  all  time  through  his  splendid  courage  and  sound  judgment  the  terror 
to  mariners  that  surged  about  the  Eddystone  rock.  The  great  lighthouse 
completed  by  him  in  the  year  that  Wolfe  captured  Quebec  continued 
in  service  until  1882,  when  it  was  replaced  by  a  larger  structure,  and 
only  then  by  reason  of  erosion  of  the  rock  upon  which  the  original 
column  of  masonry  rested.  Following  Smeaton 's  demonstration  of 
the  practicability  of  constructing  stone  lighthouses  on  wave-swept 
reefs,  the  coasts  of  the  British  Isles  were  in  the  next  century  made  as 
safe  for  navigation  as  in  the  nature  of  the  case  they  are  ever  likely  to  be. 

James  Wratt,  one  of  the  most  brilliant  inventive  geniuses  that  have 
ever  distinguished  the  engineering  profession  redeemed  for  the  mine 
owners  of  Cornwall  many  properties  that  had  been,  or  were  on  the 
point  of  being,  abandoned  by  reason  of  flooding.  Frantic  efforts  had 
been  made  to  keep  tiie  water  level  down  through  the  use  of  the  New- 
eon  nn  engine,  but  in  spite  of  these  the  water  continued  to  rise.  Watt's 
engine  brought  new  life  to  main  mining  enterprises.  It  "forked 
water"  as  no  engine  had  ever  done  before,  and  this  with  only  one-third 
of  the  consumption  of  coal  that  had  been  required  by  the  Newcomen 
engine.     The  levels  were  cleared  and  the  miners  resumed  their  opera- 
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tions  to  the  great  advantage  of  the  district  and  of  all  England.  The 
engine  thus  dramatically  established  as  a  great  instrument  of  mechanical 
labour  was  shortly  applied  to  drive  corn  and  cotton  mills,  roll  and  ham- 
mer iron  and  to  perform  the  multifarious  kinds  of  labour  for  which  the 
power  of  man,  horses,  wind  and  water  had  hitherto  been  employed. 
The  stupendous  industrial  developments  growing  out  of  the  genius 
of  Watt  are  beyond  the  power  of  the  human  mind  to  calculate. 

In  spite  of  the  voluble  opposition  of  the  prominent  men  of  the 
time,  William  Murdoch,  an  assistant  of  Watt  succeeded  in  what  Sir 
Walter  Scott  had  characterized  as  the  absurd  course  of  trying  to 
light  the  streets  of  London  with  smoke.  Sir  Humphrey  Davy  asked 
whether  the  dome  of  St.  Paul's  was  to  be  used  as  a  gas  holder.  The 
enormous  benefits  conferred  upon  civilization  by  the  utilization  of 
this  natural  resource  came  through  the  pioneering  instinct  and  the 
ceaseless  perseverance  of  the  engineer,  Murdoch. 

Up  to  the  time  of  the  quickening  of  constructional  enterprise 
brought  about  by  the  work  of  Brindley,  the  state  of  transportation 
in  the  rural  parts  of  the  United  Kingdom  was  extraordinarily  bad. 
For  example,  in  the  Highlands  of  Scotland  at  the  close  of  the  18th 
century,  poverty  and  indolence  were  rampant.  Emigration  threatened 
to  depopulate  the  country,  and  it  became  a  matter  of  national  concern 
as  to  what  might  be  done  to  develop  and  open  the  district  to  industry. 
Thomas  Telford,  through  a  masterly  survey  of  the  district  furnished 
the  starting  point  for  a  policy  of  constructional  improvement  that 
conferred  incalculable  benefits  on  the  Highlands.  In  eighteen  years 
he  constructed  no  less  than  1,130  miles  of  new  or  improve  roads  and 
built  1,200  bridges.  These  and  related  improvements  advanced  the 
country  a  century.  According  to  Smiles,  "Agriculture  made  rapid 
progress.  The  use  of  carts  became  practicable,  and  manure  was  no 
longer  carried  to  the  field  on  women's  backs.  Sloth  and  idleness 
gradually  disappeared  before  the  energy,  activity  and  industry  which 
were  called  into  life  by  the  improved  communications.  Better  built 
cottages  took  the  place  of  the  old  mud  biggins  with  holes  in  their  roofs 
to  let  out  the  smoke.  The  pigs  and  cattle  were  treated  to  a  separate 
table.  The  dunghill  was  turned  to  the  outside  of  the  house.  Tartan 
tatters  gave  place  to  the  produce  of  Manchester  and  Glasgow  looms; 
and  very  soon  few  young  persons  were  to  be  found  who  could  not  both 
read  and  write  English." 

The  contributions  to  the  material  development  of  the  country 
were  continued  by  John  Rennie,  the  creator  of  the  present  London 
bridge.  Following  the  many  futile  efforts  that  had  been  made  since 
the  17th  century  to  solve  the  problem  of  drainage  of  the  fens  of  Lincoln 
and  Cambridge,  and  against  the  unenlightened  obstruction  of  the  fen 
men  who  clung  to  their  foul  and  drowned  acres,  Rennie  by  the  applica- 
tion of  sound  engineering  principles  made  finally  available  for  healthy 
habitation  the  last  of  the  great  area  of  2,000  square  miles  that  had 
baffled  the  inexperience  of  early  undertakers.  Commerce  was  further 
quickened  through  the  invaluable  labours  of  Rennie  in  improving  the 
harbours  and  docks  of  many  English  ports.  It  may  truly  be  said  that 
John  Rennie  extended  in  no  small  degree  the  sweep  of  British  commerce. 

No  single  engineering  achievement  transcends  that  of  George 
Stephenson  in  applying  the  power  of  the  steam  engine  to  the  haulage 
of  trains.  In  these  days  we  have  no  conception  of  the  extraordinary 
violence  of  opposition  that  was  set  up  against  Stephenson.  It  was 
represented  by  men,  often  of  the  highest  station  and  presumably  of 
great  intelligence,  that  railways,  if  they  were  constructed  would  prevent 
cows  from  grazing  and  hens  from  laying;  that  the  poisonous  smoke 
emitted  from  the  stacks  would  kill  the  birds  as  they  flew  overhead 
and  the  preservation  of  pheasants  and  foxes  would  be  impossible; 
that  houses  would  be  burnt  by  the  sparks  from  locomotives;  that 
horses  would  become  useless  and  finally  extinct;  that  hay  and  oats 
would  be  unsaleable;  that  coach  makers  and  harness  makers  would 
be  ruined  and  that  coachmen  would  be  without  employment;  that 
travel  by  rail  would  be  dangerous,  since  the  locomotive  boilers  would 
burst  and  blow  the  passengers  to  atoms;  that  the  country  inns  would 
be  ruined;  that  finally,  and  strangely  at  variance  with  the  foregoing 
pictured  terrors,  a  locomotive  could  never  be  got  going  because  of 
its  own  weight,  and  most  certainly  could  never  start  up  against  the 
wind.  However,  Stephenson  persisted  that  the  locomotive  was 
practicable  and  that  the  time  would  come  when  it  would  be  cheaper 
for  a  workman  to  ride  than  to  walk.  This  has  become  more  than 
literally  true,  for  in  our  economic  age  it  is  three  times  as  cheap  for  the 
workman  to  rifle  by  rail  as  it  is  to  spend  his  time  walking.  "Let  the 
country  but  make  the  railways  and  the  railways  will  make  the  country", 
said  Stephenson. 

With  tin-  application  of  locomotive  to  the  haulage  of  vehicles  the 
most  undreamt  of  things  came  about.  Not  only  did  the  employment 
of  horses  and  men  increase  by  reason  of  intensified  comri  l  the 

prices  of  commodities  and  manufactures  fell  to  ;i  level  within  i 
of  poor  people.    Marvellously  enough,  the  oi 
found  that   with  the  railroads  an  accomplished  lad,  their  own  i 
did  not  lessen,  but  actually  inert 

What.  Stephenson  had  done  foi  land  transport  was  done  in  part 
by  the  vounga  Brunei  for  ocean  traffic  This  hold  pionea  demon 
strand  beyond  doubl   the  practicability  ol  regulai   Bteamship  ocean 


traffic.  A  scientific  publicist  of  the  time  had  demonstrated  to  his 
own  satisfaction,  if  not  to  the  satisfaction  of  Brunei,  that  an  ocean 
steamship  could  not  hope  to  carry  enough  coal  to  propel  itself  across 
the  Atlantic.  Brunei,  however,  was  not  deterred  by  the  fallacious 
doctrine  and  proceeded  with  the  construction  of  the  greatest  vessel 
of  the  time,  the  Great  Eastern,  which  for  41  years  held  the  world's 
record  for  size.  He  it  was  that  proved  the  soundness  of  the  principle 
that  there  is  no  upward  limit  of  size  for  ocean  vessels,  except  that 
dictated  by  the  possibility  of  obtaining  profitable  cargo  and  the  restric- 
tions of  harbour  facilities.  He  demonstrated  the  proposition  that 
while  the  power  required  to  propel  vessels  increased  as  the  square 
of  the  dimensions,  their  carrying  capacity  increased  as  the  cube,  and 
on  this  principle  increase  in  the  size  of  steamships  has  since  proceeded. 

Modern  cities  owe  to  Sir  John  Fowler,  joint  engineer  with  Sir 
Benjamin  Baker  of  the  great  Forth  bridge,  the  application  of  rapid 
transit  to  the  solution  of  traffic  problems.  He  was  the  engineer  of 
the  first  tube  railway  in  London,  the  City  and  South  London  line, 
and  demonstrated  the  practicability  of  a  system  of  underground 
transit  that  has  made  great  cities  possible. 

To  Sir  Benjamin  Baker  and  to  Sir  William  Willcocks,  modern 
Egypt  may  in  great  part  credit  its  prosperity.  Although  for  7,000 
years  the  valley  of  the  Nile  had  economically  been  largely  dependent 
upon  the  vagaries  of  nature,  Sir  Benjamin  Baker  through  the  con- 
struction of  the  great  Assuan  dam  gave  to  Egypt  in  a  few  years  one 
and  one-half  million  acres  of  fertile  lands.  The  economic  benefit 
conferred  upon  this  country  by  the  works  of  Baker  and  those  who 
followed  in  his  steps  has  been  incalculable. 

In  America  there  have  been  striking  economic  services  performed 
by  the  engineer.  James  B.  Eads,  though  his  intimate  studies  of  the 
behaviour  of  the  Mississippi,  in  effect  created  the  Mississippi  navigation 
and  made  possible  the  attainment  by  the  port  of  New  Orleans  of  the 
second  place  in  the  United  States.  To  A.  M.  Wellington  the  soundness 
of  the  location  of  the  railways  built  in  the  last  generation  is  chiefly  due. 
To  Alfred  Noble  the  American  public  owes  much.  Against  an  over- 
whelming majority  of  opinion  he  framed  the  celebrated  minority  report 
of  the  International  Commission  of  Engineers  on  the  construction  of 
the  Panama  Canal.  He  believed  firmly  that  a  sea-level  canal  was 
impracticable,  and  so  great  was  the  confidence  in  his  opinion  that 
the  waterway  was  actually  built  as  a  lock  canal  against  the  recom- 
mendation of  the  majority  report.  To  George  Westinghouse  much 
of  the  safety  and  comfort  in  rail  travel  and  much  of  the  efficiency  of 
utilization  of  power  is  due. 

There  have  been  great  contributions  to  the  development  of  Canada 
through  the  labours  and  foresight  of  her  engineers.  One  needs  only 
to  mention  two  such  outstanding  figures  as  the  late  Sir  Sandford 
Fleming  and  the  late  Sir  John  Kennedy.  The  soundness  of  Sir  Sand- 
ford's  views  and  the  value  of  his  advice  to  this  country  might  well  be 
crystallized  in  the  characteristic  incident  of  the  selection  of  a  passage 
through  the  Rocky  Mountains  for  the  Canadian  Pacific  Railway. 
In  his  famous  report  on  the  surveys  for  the  C.P.R.,  he  recommended 
the  Yellowhead  Pass  on  the  ground  of  easy  grades  and  the  avoidance 
of  a  corner  of  the  great  American  desert  jutting  up  into  Canada. 
When  the  Canadian  Pacific  Railway  Company  took  over  the  enterprise 
from  the  government  of  Canada  it  selected  the  Kicking  Horse  Pass, 
partly  with  desire  to  keep  the  American  railroads  from  crossing  the 
border.  The  grades,  however,  necessitated  on  this  route,  which  might 
be  considered  as  politically  located,  were  such  that  the  government 
refused  to  grant  the  subsidy  on  eight  miles  of  the  line  between  Hector 
and  Field.  To  this  day  the  handicap  on  Canadian  transport  thus 
imposed  persists,  in  that  basic  freight  rates  are  founded  on  the  haulage 
costs  over  the  C.P.R.,  rather  than  on  the  easier  grades  of  the  Canadian 
National  through  the  Yellowhead  Pass. 

An  instance  of  sterling  labours  of  a  technical  character  in  the 
development  of  this  country  is  that  of  the  long  service  of  Sir  John 
Kennedy  as  chief  engineer  of  the  port  of  Montreal.  Against  openly 
expressed  doubts  he  advocated  the  construction  of  1, 000-foot  piers 
for  that  port  and  lime  justified  his  views.  The  enormous  traffic  now 
passing  down  the  St.  Lawrence  and  through  the  port  of  Montreal  is 
in  very  considerable  measure  based  upon  the  sound  judgment  and 
enlightened  views  of  that  distinguished  engineei  who  so  long  guided 
the  construction.il  policies  of  the  Montreal  port  authorities. 

Continuing   the  successful  labours  of  the  early  engineers  there 

are  now army  of  soundly  trained  technical  men  contributing 

to  the  economic  and  material  ol  the  country-     Whereas 

formerly  it  was  necessary  for  people  in  the  rural  district  to  be  tied 
to  the  hind,  the  free  movemenl  oi  tin  ne  as  .i  matte 

of  course,    Communication  through  the  movemenl  ol  passengers  and 
commodities  and  tbe  on  ol  messages  has  brought  about  a 

world,  and,  what,  on  the  material  side,  is  doubtless  a  higher 
civilization.     '"I  h  ibridge  di 

much  for  the  civilization  ol  out  peoples,"  -  rid  Mat  lulay.     Indeed  in 
some  in  Itisrecoun 

thai  in  1865-66  during  the  famine  in  the  •  I 
.a  m  t  he  othei 
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sibility  ol  transporting  it  into  the  b( 

or  one-quarter  of  the  total  population  ol  the  p  1  from 

starvation. 

Due  to  the  labours  ol  a  greal  army  of  ingenious  engineers,  travel 
has  become  relatively  safe  both  by  highway  and  by  railway.  Not 
many  general  ions  ago  the  passage  of  the  Alps  was  a  perilous  enterprise; 
and  what  required  of  Hannibal  and  Napoleon  the  most  extraordinary 
expenditure  of  energy  and  treasure,  now  scarcely  requires  a  thought. 
Passengers  and  commodities  pass  through  the  great  Alpine  tunnels 
with  perfect  security  and  ease.  So  ureat  has  been  the  multiplication 
of  safety  devices  on  the  better  class  railroads  of  the  world  that  in  one 
year  not  so  long  ago  in  Great  Britain,  there  were  less  people  killed  on 
the  steam  railways  than  were  hanged  for  murder. 

The  health  and  longevity  of  our  people  have  been  matters  vitally 
associated  with  engineering  achievement.  While  20  years  ago  in 
America  typhoid  death  rates  ranged  from  15  to  50  per  100,000  and  in 
a  number  of  large  and  well-known  cities  this  ran  as  high  as  75  to  100, 
the  rate  has  dropped  in  recent  years  to  but  a  small  fraction  of  these 
ligures.  In  Ontario  the  rate  in  cities  for  1918  was  4.3  and  in  1920 
it  was  f>..r>.  It  cannot  be  claimed,  of  course,  that  all  of  this  remarkable 
benefit  to  the  race  has  been  brought  about  by  engineers,  but  it  cannot 
be  contraverted  that  very  much  of  it  is  due  to  them. 

Safety  of  life  and  property  against  destruction  by  flood  has  been 
in  many  cases  dramatically  established  by  the  labours  and  far-sighted 
engineers.  Ten  years  ago  the  most  disastrous  flood  in  its  history 
swept  down  the  Miami  river  in  the  state  of  Ohio  and  wiped  out  400 
Lives  and  property  to  the  value  of  $100,000,000.  There  are  to-day 
in  readiness  for  such  a  contingency,  flood  prevention  works  extending 
81 >  miles  up  and  down  the  valley  which  secures  for  all  time  immunity 
f.om  the  recurrence  of  such  a  disaster. 

There  have  been  given  to  the  inhabitants  of  the  earth  countless 
acres  of  fertile  land  through  the  labours  of  the  irrigation  engineer. 
What  has  been  done  for  Egypt  by  British  engineers  has  already  been 
recounted.  In  India,  at  the  present  time  there  are  no  less  than  28 
million  acres  of  land  irrigated.  In  the  United  States,  due  to  the  labours 
of  the  Reclamation  Service,  there  are  3,200,000  acres  comprised  in 
57  projects.  In  Canada  there  are  completed,  or  are  approaching 
completion,  projects  involving  1,202,000  acres,  and  additional  works 
completely  or  partially  surveyed  would  add  2,407,000  acres  to  this 
area. 

How  great  the  contributions  of  engineers  to  the  power  assets  of 
the  country  really  are  may  be  seen  in  the  striking  development  of 
efficiency  in  power  plants  in  the  past  few  decades.  Less  than  25 
years  ago  the  efficiency  of  a  complete  hydro-electric  installation  was 
not  over  80  per  cent,  whereas  now  more  than  90  per  cent  may  be 
realized  over  a  wide  range  of  capacity.  How  great  the  development 
of  transmission  has  been  may  be  gauged  from  the  fact  that  thirty  years 
rgo  when  the  Niagara  Falls  Power  Company  constructed  its  first 
plant,  it  was  doubted  whether  the  power  could  be  actually  transmitted 
to  Buffalo,  28  miles  away,  for  utilization.  At  the  present  time  delivery 
of  power  over  a  distance  of  250  miles  from  Niagara  Falls  to  Windsor 
is  a  matter  of  course  and  transmissions  of  many  hundred  miles  are 
by  no  means  impracticable. 

In  recent  years  the  labours  of  engineers  have  constituted  a  steady 
exemplification  of  what  the  biographer  of  Sir  John  Fowler  calls  the 
"domestication  of  science  for  the  public  service". 

Early  Status  of  the  Engineer 

The  modern  professional  engineer  had  an  origin  amongst  the 
humble  millwrights  of  England.  Upon  these  skilled  workers  the 
responsibility  for  constructional  enterprises  devolved  prior  to  the 
days  when  something  like  a  profession  of  engineering  came  into  being. 
Brindley,  whose  notable  achievement  ushered  in  a  new  era  in  material 
development  in  the  British  Isles,  was  scarcely  able  to  read  or  write. 
He  taught  himself  these  arts  when  he  was  employed  as  an  apprent  ice, 
and  was  never  able  to  spell  correctly  or  to  write  better  than  a  half- 
intelligible  letter  or  report.  Books  were  practically  a  closed  world 
to  him  and  he  lived  and  died  essentially  in  the  world  of  mechanics. 
Both  Watt  and  Smeaton  were  mathematical  instrument  makers,  and 
by  reason  of  their  superior  education  were  able  to  transcend  Brindley 
in  the  breadth  of  their  professional  achievements.  Telford  began  his 
constructional  career  as  a  stonemason  and  John  Rennie  entered  upon 
his  life  work  through  the  obscure  portal  of  the  millwright. 

It  was  to  be  expected  that  coming  from  such  lowly  origins  the 
engineer  would  be  poorly  paid.  Brindley  through  all  his  long  and 
exacting  employment  with  the  Duke  of  Bridgewater  did  not  receive 
at  any  time  more  than  3s.  6d.  a  day,  and  most  of  the  time  his  com- 
pensation did  not  exceed  2s.  6d.  These  were  days  when  the  engineer 
must  of  necessity  remain  in  a  low  rank  of  society,  and  when  his  scale 
of  living  must  be  adjusted  thereto.  Thus,  we  find  that  Brindley, 
in  a  lit  of  disappointment  over  his  troubles  with  an  engine,  records 
in  his  diary  the  illuminating  entry  "run  about  a  drinking  Is.  6d." 
Even  Smeaton  whose  intellectual  gifts  and  attainments  made  him  an 
honoured  member  of  the  Royal  Society,  did  not  receive  at  any  time 
more  than  two  guineas  a  day  for  his  professional  services. 


It  was  t  i  be  expected  that  the  attitude  of  cultured  and  polite 
circles  an  I  of  literary  men  generally  would  scarcely  be  cordial  to  the 

engineer.      Thus,  Shakespean  ink  slaves  with  gre- 

aprons,  rules  and  hammers",  and  Dr.  Samuel  Johnson  defined  mechan- 
ical as  "mean,  Bervile".  Although  Johnson  was  the  most  active 
rary  man  of  his  time  and  expressed  opinions  on  almost  every  cou- 
rt, he  did  not  once  comment  on  the  splendid  works  of 
Brindley,  ah  hough  they  were  all  completed  in  Johnson's  day.  Andrew 
Meil.le,  inventor  of  the  threshing  machine,  a  piece  of  mechanism  that 
has  revolutionized  agricultural  industry  was  not  even  mentioned  in 
Scottish   biographies  of  the  time.    Smeaton    .  rely  criticized 

by  his  friends  of  the  Royal  Society  for  undertaking  the  navvy  work 
of  making  a  road  across  the  valley  of  the  Trent. 

Growth  of  Confidence  in  the  Engineer 

With  the  splendid  achievements  of  the  pioneers  in  modern  engin- 
eering, it  gradually  came  to  be  appreciated  that  there  was  advantage 
in  securing  the  services  of  skilled  technical  men.  It  was  seen  that 
mishaps  of  a  serious  character  often  came  about  when  the  work  was 
entrusted  to  unskilled  persons,  and  that  generally  such  were  avoided 
when  trained  men  were  employed.  A  notable  and  classical  instance 
of  this  was  the  collapse  of  St.  Chad's  church  after  it  had  been  con- 
demned by  Telford,  much  to  the  disgust  of  the  church  authorities, 
who  turned  it  over  for  repair  to  an  incompetent  and  unskilled  person 
who  represented  that  there  was  very  little  at   fault  with  the  structure. 

It  was  not  long  before  it  was  seen  that  the  forecasts  of  the  leaders 
in  engineering  were  generally  sound  and  that  proceeding  against  the 
advice  of  trained  and  ingenious  engineers  was  unprofitable.  James 
Nasmyth  recounts  the  extraordinary  and  futile  efforts  which  he  made 
to  convince  the  British  Admiralty  of  the  virtue  of  his  steam  hammer. 
Meeting  only  passivity,  he  proceeded  to  instal  his  hammers  in  the 
furnaces  and  principal  foundries  of  England  and  sent  them  abroad 
to  foreign  countries,  even  to  Russia.  At  last,  after  three  years,  the 
Admiralty  finally  awoke  to  the  fact  that  a  device  known  as  the  steam 
hammer  was  already  in  successful  operation  and  that  perhaps  they 
should  enquire  into  the  matter.  On  investigation  they  found  that 
Nasmyth  had  been  telling  the  truth.  John  Rennie  records  a  similar 
experience  with  the  Navy  Board  in  attempting  to  convince  that  body 
of  the  desirability  of  steam  propulsion  for  ships  of  war.  His  attitude 
to  the  official  density  of  this  body  may  be  gathered  from  his  comment 
that  "of  all  the  ignorant,  obstinate  and  stupid  boards  under  the  crown, 
the  Navy  Board  is  the  worst.  I  am  so  disgusted  with  them  that 
could  I  at  the  present  moment  with  decency  relinquish  the  works 
under  them  which  I  have  in  hand  I  would  do  so  at  once".  Later,  the 
soundness  of  Rennie's  views  was  conceded. 

It  was  soon  found  that  while  formerly  those  who  imperilled  their 
fortunes  in  engineering  enterprises  in  the  hope  of  gain  were  proceeding 
upon  a  perilous  adventure,  there  was  now  a  high  probability  of  profiting 
by  following  the  advice  of  skilled  engineers.  Those  who  had  formerly 
been  known  as  "adventurers"  now  became  known  as  "investors". 
The  respect  to  which  engineers  gradually  attained  through  the  successful 
carrying  out  of  great  works  is  well  indicated  by  the  attitude  of  that 
distinguished  British  administrator,  Lord  Cromer,  when  speaking  of 
the  work  carried  out  in  Egypt  by  British  engineers.  Said  he,  "The 
British  engineer,  in  fact,  unconsciously  accomplished  a  feat,  which, 
in  the  eyes  of  a  politician,  is  perhaps  even  more  remarkable  than 
that  of  controlling  the  refractory  waters  of  the  Nile.  He  justified 
Western  methods  to  Eastern  minds". 

Increased  confidence  in  the  engineer  arose  through  repeated 
demonstrations  of  high  integrity  in  the  professional  careers  of  the 
great  leaders.  George  Stephenson,  in  recommending  a  type  of  rail 
for  the  Stockton  and  Darlington  Railway,  definitely  specified  a  rail 
other  than  the  cast  iron  one  on  which  he  held  a  patent,  although  he 
might  have  profited  to  the  extent  of  a  very  considerable  sum  had  he 
cared  to  use  his  own  rail.  When  Sir  Benjamin  Baker  was  appointed 
consulting  engineer  on  the  Asyut  barrage,  he  found  that  unforeseen 
conditions  made  it  necessary  to  alter  very  materially  the  design  of 
the  structure.  No  prices  having  been  named  in  the  original  contract 
for  much  of  the  new  work  involved,  Baker  told  Lord  Cromer  that 
the  contract  ought  in  fairness  to  be  cancelled,  and.  at  the  same  time 
in  the  interests  of  Egypt  an  arrangement  entered  into  by  which  the 
work  would  be  hastened  to  completion  at  the  earliest  possible  moment, 
leaving  the  question  of  contractor's  profit  to  him.  Without  any 
hesitation,  Sir  John  Aird,  the  contractor,  agreed  to  leave  the  matter 
entirely  in  Baker's  hands,  proceeded  vigourously  with  the  work  and 
finished  it  a  year  ahead  of  time,  with  a  gain  to  the  country  due  to  the 
extra  year's  supply  of  water  of  $3,000,000.  Thus  did  high  integrity 
on  both  sides  enormously  enhance  the  reputation  of  both  engineer 
and  contractor  and  greatly  benefit  the  client  of  both. 

Thomas  Telford,  when  appointed  engineer  of  the  Ellesmere  canal, 
was  well  aware  of  the  fact  that  he  had  not  that  extended  experience 
in  earthwork,  however  skilled  he  might  be  in  masonry,  which  he  ought 
to  have  to  undertake  such  an  important  enterprise  without  support. 
He  consequently  retained  William  Jessop  to  advise  him  in  this  regard. 
Some  engineers  would  have  attempted  the  work  entirely  on  their 
own  responsibility. 
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Alfred  Noble  was  characterized  by  J.  Walso  Smith  as  the  most 
conscientious  engineer  that  he  had  ever  known.  Noble  never  rendered 
a  snap  judgment,  even  on  matters  of  small  importance.  He  was  more 
anxious  to  be  correct  than  to  appear  brilliant.  Any  advice  given  or 
judgment  pronounced  was  always  the  result  of  the  most  careful  con- 
sideration. He  repeatedly  refused  lucrative  engagements  for  the  sole 
reason  that  he  felt  he  could  not  give  them  the  study  and  attention 
which  they  demanded.  Compared  with  this  attitude  the  practice  of 
some  immature  and  irresponsible  engineers  in  undertaking  work  for 
which  they  are  not  sufficiently  experienced  is  as  playing  the  market 
with  trust  funds. 

Influence  of  Engineering  Societies 

Much  of  the  high  prestige  now  appertaining  to  the  engineer  has 
come  through  the  steady  and  strong  upward  guidance  of  the  great 
engineering  societies.  The  first  of  these  was  the  Society  of  Civil 
Engineers  (now  known  as  the  Smeatonian  Society  of  Civil  Engineers) 
founded  in  1771.  It  was,  however,  an  exclusive  organization  composed 
of  the  most  notable  engineers  of  the  time.  Initially,  it  consisted  of 
only  seven  members  and  at  the  end  of  21  years  of  only  65. 

Believing  that  a  more  comprehensive  organization  would  do 
much  in  training  and  guiding  the  younger  engineers,  certain  leaders 
of  the  profession  brought  about  the  foundation  in  1818  of  that  fine 
organization.  The  Institution  of  Civil  Engineers  of  Great  Britain. 
This  came  upon  the  profession  at  a  time  when  there  was  tremendous 
activity  in  the  constructional  world.  It  was  launched  at  an  opportune 
moment  and  exerted  a  tremendous  influence  in  shaping  the  young 
engineers  of  the  time,  and  in  developing  standards  of  professional 
practice. 

In  Canada  a  parallel  work  has  been  done  by  The  Engineering 
Institute.  Although  founded  as  the  Canadian  Society  of  Civil  Engineers 
as  late  as  1887,  it  has  in  its  36  years  attained  a  membership  as  great 
as  that  which  it  took  the  Institution  of  Civil  Engineers  70  years  to 
reach. 

Profession  Versus  Business 

There  is  perhaps  no  question  more  frequently  asked  than  the 
time-worn  one  as  to  whether  engineering  is  really  a  profession  or  not. 
It  has  been  the  ideal  of  many  leading  engineers  to  place  engineering 
on  a  purely  professional  basis  and  to  divest  it  of  the  characteristics 
of  a  business  which  it  has  taken  on  in  recent  years.  One  must  frankly 
admit  that  the  results  achieved  have  not  been  gratifying  and  that 
engineering  is,  if  anything,  farther  from  the  status  of  a  pure  profession 
than  it  was  a  generation  ago. 

If  one  were  asked  to  define  the  essentials  of  a  profession,  one 
might  say  that  properly  the  professional  man  should  make  his  services 
available  to  such  clients  as  care  to  consult  him,  and  generally 
for  stipulated  fees  rather  than  for  a  salary.  Relations  with  the  client 
should  be  on  the  highest  possible  ethical  basis  and  no  measures  should 
be  adopted  for  the  securing  of  commissions  which  would  not  be  acceptable 
in  type  to  those  prevailing  in  the  professions  of  law  and  medicine. 
One  might  enumerate  as  some  specific  essentials  of  an  engineering 
profession,  the  possession  of  skill  and  learning  by  the  practitioner,  the 
maintenance  of  high  ethical  relations  with  the  client,  and  the  observance 
of  altruistic  motives  in  his  relations  with  the  public. 

So  basic  is  the  idea  of  learning  in  a  true  profession  that  one  often 
hears  mention  of  the  "learned  professions".  It  is  inadmissible  for 
the  engineering  practitioner  to  be  an  ignorant  or  unlettered  man. 
Although  the  proprietor  of  a  barber  shop  or  of  a  shoe  shining  stand 
may  be  operating  for  the  benefit  of  such  customers  as  may  care  to 
patronize  him,  and  for  a  fixed  fee,  it  cannot  be  maintained  that  these 
callings  are  in  the  category  of  professions,  in  spite  of  the  recent  effort 
to  incorporate  barbering  in  British  Columbia  as  a  skilled  profession. 
But  on  the  basis  of  learning  as  a  requisite,  however,  one  might  very 
properly  include  in  the  ranks  of  the  "learned  professions",  the  work 
of  the  skilled  accountant  or  auditor,  who  in  his  field  maintains  towards 
clients  relations  that  are  comparable  with  those  maintained  by  the 
professional  engineer. 

A  basic  essential  of  professional  life  is  that  the  relations  of  the 
professional  man  to  his  client  should  be  those  of  the  most  exalted 
trust  and  of  the  most  circumspect  solicitude  for  the  interests  of  his 
employer.  Telford,  for  example,  while  acting  as  an  engineer  for  sevei  al 
canal  companies  dec  lined  an  appointment  as  engineer  to  the  Liverpool 
and  Manchester  Railway  on  the  ground  that  it  would  prejudicially 
effect  the  interests  of  his  existing  employers.  Sir  John  Fowler  was 
i hi  eminently  a  shareholder's  engineer.  He  restrained  his  natural 
impulse  to  create  great  and  enduring  works  for  monumental  purposes 
and  made  sure  that  the  interests  oi  the  persons  who  were  furnishing 
the  money  were  primarily  observed  l  he  publit  very  properly  expects 
of  a  professional  man  a  high  attitude  with  regard  to  public  obligations. 
It  expects  him  not  only  to  further  tin  interests  of  the  people  ;it  La 
but  to  prepare  himself  for  the  better  performance  of  sueh  seivire. 
The  appropriate  attitude  to  his  profession  mighl  very  well  be  pul 
in  the  words  of  Francis  Bacon  "I  hold  eva  y  man  a  debtor  to  ins  pi 
sion;  from  the  which  ;is  men  oi  course  do  seek  to  i.  intenance 


and  profit,  so  ought  they  of  duty  to  endeavour  themselves  by  way  of 
amends  to  be  a  help  and  ornament  thereto". 

Smeaton's  attitude  in  this  regard  would  have  fully  satisfied  Bacon. 
He  held  that  "the  abilities  of  the  individual  were  a  debt  due  to  the 
common  stock  of  public  well-being".  Having  this  in  mind,  he  limited 
his  professional  employment  so  that  he  might  devote  a  certain  portion 
of  his  time  to  self  improvement  and  scientific  investigation.  He 
systematically  resisted  tempting  offers  to  attract  him  from  this  settled 
course. 

One  must  admit  that  the  present  status  of  engineering  is  that  of 
part  profession  and  part  business.  The  methods  of  solicitation  of 
new  work  in  engineering  are  by  no  means  in  conformity  with  those 
observed  by  the  leaders  in  the  professions  of  law  and  medicine. 
Intensive  canvassing  and  lobbying  which  characterize  the  conduct  of 
some  engineers  in  the  consulting  field  at  the  present  time  do  not  well 
comport  with  the  high  ethics  of  Smeaton  and  Telford.  They  are  of 
one  and  the  same  type  as  the  methods  employed  to  secure  orders  for 
bacon  or  boots. 

The  competition  that  is  sometimes  introduced  by  engineers  with 
others  who  have  to  all  intents  and  purposes  secured  a  given  piece 
of  work,  is  not  that  characteristic  of  a  pure  profession.  Thus,  when 
the  plans  of  an  engineer  have  been  accepted  and  tenders  are  called 
thereupon,  it  may  be  questioned  as  to  whether  alternative  designs 
are  properly  tolerable  without  the  full  prior  knowledge  and  consent 
of  the  client's  engineer.  It  is,  of  course,  a  common  procedure  for 
engineering  contractors  to  submit  their  own  designs  in  competition 
with  those  of  the  engineer  in  charge  of  the  work,  and  the  practice  is 
so  firmly  established  that  it  is  not  likely  to  be  given  up.  In  essence 
it  is  an  embarrassing  procedure.  It  in  effect  proclaims  that  the  client's 
engineer  has  insufficiently  studied  the  situation  and  that  he  has  over- 
looked the  merits  of  another  scheme  which  might  prove  cheaper  than 
the  one  which  he  recommended.  Anything  which  lessens  the  confi- 
dence of  the  client  in  his  engineer's  complete  mastery  of  the  subject 
may  well  be  considered  as  questionable  ethically,  but  so  far  have  we 
proceeded  from  pure  ethics  in  the  practice  of  engineering  that  this 
procedure  often  excites  no  comment.  Under  such  conditions  it  becomes 
very  difficult  to  frame  a  comprehensive  code  of  ethics  for  engineers. 
When  they  are  operating  in  part  as  professional  men  and  in  part  as 
men  of  business  it  does  not  seem  practicable  to  establish  a  purely 
professional  code  of  ethics  that  will  procure  uniform  observance  by 
the  engineers  of  the  country. 

Future  of  Engineering 

We  are,  therefore,  constrained  to  ask  whence  is  the  engineer 
bound  and  what  is  the  future  of  engineering?  One  may  find  in  the 
public  statements  of  leaders  of  the  profession  for  many  years  back 
expressions  of  doubt  as  to  whether  society  could  absorb  all  of  the 
engineers  who  were  offering  their  services.  Thus,  James  Walker, 
one  of  the  early  presidents  of  the  Institution  of  Civil  Engineers  said 
in  his  presidential  address  in  1841,  as  follows: — 

"While  I  congratulate  the  Institution  on  the  increase  of  its 
members,  I  ought  at  the  same  time  to  express  my  opinion  that,  from 
the  number  of  young  gentlemen  who  within  the  last  ten  years  have 
studied  for,  or  have  entered,  the  profession,  the  supply  is  likely  to  be 
at  the  least  equal  to  the  demand,  and  to  caution  those  who  intend 
entering,  or  are  now  studying  for  it,  against  confining  themselves 
to  the  strictly  professional  part  of  the  usual  routine  of  education. 
The  railways,  both  during  the  preliminary  surveys  and  in  their  subse- 
quent construction  and  management,  in  addition  to  other  works  of 
engineering,  have  given  employment  to  many.  But  the  principal 
towns  are  already  connected  by  railways,  or  engineers  and  surveyors 
are  now  employed  in  projecting  or  executing  lines  where  they  are 
wanted.  Is  then  the  demand  for  professional  gentlemen  likely  to 
increase?     Is  it  not  likely  rather  to  decrease?" 

At  that  time  the  total  membership  of  the  Institution  was  475. 

There  had  arisen  in  the  early  days  of  railways  in  Englandia 
phenomenal  demand  for  the  services  of  men  with  any  experience  n 
engineering  or  surveying.  Surveyors  and  levellers  were  paid  as  much 
as  from  six  to  fifteen  guineas  a  day.  although  many  were  highly  incom- 
petent and  had  secured  what  knowledge  they  knew  of  tin-  subject 
from  very  brief  courses  of  instruction.  It  is  recounted  thai  ;i  peddle) 
of  stationery  earned  live  guineas  a  day  and  his  expenses  as  an  assistant 

surveyor.  A  fat  and  wheezy  fellow,  long  unaccustomed  to  Work, 
received  three  guineas  a  day  for  work  on  surveys,  and  could  have  li.nl 
lu  e  had  he  been  willing  to  attempt   the  lulls  m  a  hold  piet  e  ol  COUntl  J 

lie  preferred  three  and  a  level  line 

The  <nies]ions  ihat  were  raised  in  the  <ia>s  ,,i  James  Walker  with 
respect  to  the  absorptive  powei  ol  Great  Britain  i"i  engineers  might 

well    In     i.n.'d   m  Canada   al    the   pn    <  nl    moment         I'heie   .it  c  m   this 

i". hi  in  engihi  ei  -  in  all  i  rades  and  departments 
\i   the  same  tune  there  are  in  attendano  inadian  engineering 

Colleges  alum!    "Jon    and.  nl-.   <>i    about    one-sixth   as  mam    as  all   the 

email'  ers  in  the  country.    One  maj  well  ask  ii  emploj  men!  on  Btricth 
■I  i  is  to  be  found  foi  sui  h  a  large  output      In  th 
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States  the  situation  Is  still  more  Btriking,  for  although  the  population 
of  thai  country  is  onlj  aboul   fourteen  times  greater  than  that 
Canada,  there  are  alien  ngineering  Btudents  in  the  engineering 

colleges. 

Change  in  tin-  character  of  employment  will  constitute  the  solution 
ol  the  problem.  Whereas  fifteen  or  twenty  years  ago,  construction 
of  railways  at  a  terrific  rate  afforded  employment  for  large  numbers 
of  young  engineers,  that  source  has  largely  dried  up  and  railway  employ- 
ment has  to  do  principally  with  maintenance  and  operation.  Any 
group  of  engineers  relying  wholly  on  original  construction  for  employ- 
ment may  be  embarrassed  during  periods  of  hard  times.  With  a 
commercial  depression,  the  first  thing  that  is  done  is  to  curtail  con- 
struction and  extensions.  If,  however,  the  engineer  is  trained  and 
experienced  in  problems  of  operation  and  management,  he  may  easily 
pass  into  executive  and  administrative  positions  with  perhaps  financial 
advantage  to  himself.  One  interesting  source  of  employment  of  this 
character  now  opening  up  is  city  managerships.  There  are  in  America 
over  three  hundred  cities  and  towns  governed  in  this  manner  and  of 
the  managers  in  charge  a  substantial  portion  are  trained  engineers. 

So  frequent  have  been  the  instance  of  graduate  engineers  under- 
taking work  involving  a  combination  of  engineering  and  business  that 
engineering  colleges  in  America  have  for  some  years  past  been  under- 
taking to  prepare  men  for  this  combined  field.  Harvard  University 
offers  a  five-year  course  in  business  administration  and  engineering 
combined,  options  being  granted  in  accordance  with  the  department 
of  engineering  elected  by  the  student.  Yale  offers  a  four-year  course 
in  administrative  engineering  devised  for  students  who  expect  to  fill 
executive  positions  in  which  a  knowledge  of  engineering  is  required 
equivalent  to  that  ordinarily  gained  in  any  one  of  the  regular  courses. 
The  University  of  Kansas  offers  a  course  in  engineering  and  administra- 
tive science  with  two  technical  options.  Pennsylvania  State  College 
has  regular  graduating  courses  in  industrial  engineering.  New  York 
University  has  established  a  four-year  course  in  business  and  engineer- 
ing. The  University  of  North  Dakota  has  a  four-year  course  in 
general  industrial  engineering  with  sixty  per  cent  of  the  time  devoted 
to  fundamental  subjects  in  science,  mathematics  and  technical  engin- 
eering and  forty  per  cent  in  subjects  pertaining  to  business  management, 
administration  and  allied  topics.  Union  College  offers  a  combined 
four-year  course  in  which  business  and  cultural  subjects  form  thirty- 
five  per  cent  of  the  total.  The  Universities  of  Illinois,  Wisconsin, 
Ohio  and  Cincinnati  maintain  co-operative  courses  in  which  engineering 
is  combined  with  economics  in  the  schools  of  commerce.  Although  no 
special  department  in  administrative  engineering  has  so  far  been 
established  in  the  University  of  Toronto,  the  inclusion  of  many  business 
subjects  in  the  curriculum  has  been  brought  about  in  recent  years. 
Graduates  in  every  department  now  have  a  useful  general  conception 
of  the  commercial  field  and  are  deriving  therefrom  the  advantage  of 
increased  employability. 

Thus,  there  is  undoubtedly  a  strong  trend  towards  the  broadening 
of  employment  of  the  engineer.  If  it  be  conceded  that  a  departure 
from  strictly  technical  lines  is  legitimate,  an  immense  new  field  of 
activity  opens  out  for  the  young  man  with  a  combined  training. 
Experience  is  showing  that  a  larger  and  larger  proportion  of  engineering 
graduates  are  taking  positions  in  which  a  combination  of  business  and 
technology  is  desirable,  and  without  doubt  the  time  is  coming  when 
the  technically  trained  man  will  make  his  influence  as  strongly  felt  in 
business  as  in  the  specialized  fields  of  engineering  enterprise. 


Members'  Exchange 


Great  Falls  Power  Development,  Winnipeg  River.     Upper 

cofferdam  showing  holes  for  loading  and  placing 

of  dynamite  and  powder. 


EMPLOYMENT  BUREAU 


— * 


Engineering  Instruments,  Gurley  transit  and  level  chains  and 
rods,  all  in  good  condition.  Will  accept  $259.  for  the  outfit.  Apply 
Box  No.  4-E 


Situations  Wanted 

Mechanical  Engineer 

Mechanical  engineer,  s.e.i.c,  1923  graduate,  six  years  tool  room 
experience  desires  position  preferably  with  a  manufacturing  concern. 
Salary  not  a  governing  feature  provided  there  is  an  opportunity  for 
advancement.  Location  immaterial.  Available  November  first.  Apply 
Box  No.  125- W. 

Mechanical  Engineer 

Mechanical  engineer,  a.m.e.i.c,  Registered  Professional  Engineer 
of  the  province  of  Ontario,  with  18  years  varied  experience,  covering 
design  and  construction  of  machinery,  tools  and  special  equipment 
for  quantity  production,  industrial  plant  and  material-handling  equip- 
ment layouts,  structural  steel-work,  appraisal,  purchasing  and  selling. 
Desires  connection  in  an  engineering  or  representative  capacity.  Apply 
Box  No.  126- W. 

Engineer  or  Master  Mechanic 

Desires  permanent  position;  experienced  on  the  installation  and 
maintenance  of  machinery  and  equipment  including  Diesel  engines, 
and  the  economical  operation  of  power  plants,  construction  and  upkeep 
of  buildings,  capable  executive,  location  immaterial;  single.  Had  years 
of  experience  with  mining  and  oil  industries  in  Southern  States.  Open 
for  immediate  engagement.  Graduate  of  McGill  in  mechanical 
engineering.     Address:  P.O.  Box  305,  Ottawa,  Ont. 

Land  Surveyor 

A.M.E.I.C,  and  qualified  Ontario  Land  Surveyor.  Twelve 
years  experience  in  construction,  location,  township  and  city  surveyor 
and  development,  desires  connecton  with  engineering  firm  or 
contractors,  at  home  or  abroad.  Knowledge  of  foreign  languages. 
Apply    Box  No.  127-W 

Recent  Graduate 

McGill  man  desires  engagement.  Would  prefer  manufacturing 
plant  or  other  work  not  confined  to  laboratory;  preferably,  but  not  nec- 
essarily, in  Montreal  district.  University  course  in  chemical  engineering, 
and  short  term  experience  with  number  of  companies.    Box  No.  128-W. 


.r>-r7%:.  -^     '." 


Great  Falls  Power  Development,  Winnipeg  River.     Channel  excavation  below  power  house,  looking  from  upper  cofferdam. 
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Demolition  of  Cofferdams  below  Great  Falls  Power 
Development  on  Winnipeg  River 

Removal  of  Upper  and  Lower  Cofferdams  used  in  Construction  of  Channel  at  Whitemud  Falls 


The  development  of  the  Great  Falls,  (Grand  du  Bonnet)  power 
site  on  the  Winnipeg  river  by  the  Manitoba  Power  Company  provides  for 
the  installation  of  six  28,000  h.p.  units  operating  under  a  head  of  56  feet. 

In  order  to  secure  the  head  of  56  feet  it  was  necessary  to  reduce 
the  tailwater  elevation  10  feet  by  cutting  a  channel  through  the  rock 
ridge  forming  Whitemud  falls,  some  two  miles  below  the  power  house. 
This  is  in  accordance  with  the  scheme  of  development  of  the  entire 
river  in  Manitoba  as  formulated  by  the  Dominion  Water  Power  Branch, 
Department  of  the  Interior,  under  which  scheme  it  was  decided  that 
the  most  economical  concentrations  of  the  lower  stretch  of  the  river 
could  best  be  obtained  by  including  the  drop  at  Whitemud  falls  with 
those  at  Great  falls. 

Investigations  showed  that  the  south  side  of  the  river  at  Whitemud 
falls  provided  the  best  site  for  the  channel  and  it  was  finally  decided 
to  cut  a  channel  200  feet  wide  with  bottom  at  elevation  735.  This 
channel  is  about  2,000  feet  long  and  involved  the  excavation  of  approx- 


used  to  demolish  the  lower  cofferdam,  which  contained  thirty-five 
hundred  cubic  yards  of  crib  and  filling.  The  upper  cofferdam,  with  a 
maximum  depth  of  forty  feet  and  containing  18,000  cubic  yards  of 
crib  and  filling,  was  completely  demolished  with  35,000  pounds  of 
dynamite  and  4,000  pounds  of  black  powder. 

The  channel  was  designed  to  lower  the  tailwater  level  at  the 
power  house  10  feet  with  the  river  discharging  20,000  second-feet. 
After  blowing  the  cofferdams  the  tailwater  was  lowered  9.55  feet  with 
a  river  discharge  of  25,000  second-feet. 

The  general  contractors  for  the  power  development  are  the 
Northern  Construction  Company,  Limited.  — ■  Fraser  Brace  Limited. 
F.  H.  Martin,  m.e.i.c,  is  chief  engineer  and  Messrs.  Julian  C.  Smith, 
m.e.i.c,  R.  S.  Lea,  m.e.i.c,  and  L.  J.  Hirt,  the  consulting  engineers. 

Note:  —  For  further  details  of  the  complete  development  see 
The  Engineering  Journal,  September  and  October,  1922. 


Lower  cofferdam  just  before  demolition. 


Lower  cofferdam  after  demolition. 


imately  200,000  cubic  yards  of  rock,  and  the  construction  of  3,000 
lineal  feet  of  rock-filled  timber-crib  cofferdam,  varying  from  10  to 
40  feet  in  depth.  Work  on  the  cofferdams  was  commenced  in  March, 
1922.  The  first  well  was  unwatered  and  excavation  actively  proceeded 
with  in  June.  From  this  date  excavation  continued  at  a  steady  rate 
until  the  completion  of  the  channel  in  October,  1923. 

To  place  the  channel  in  operation  it  was  only  necessary  to  remove 
those  portions  of  the  cofferdams  across  the  upper  and  lower  ends  of 
the  channel,  and  as  blasting  was  the  method  decided  upon,  these  were 
heavily  loaded  with  dynamite  and  black  powder.  Water  was  let  into 
the  channel  on  October  13th  in  order  to  equalize  to  some  extent  the 
pressure  on  the  upper  cofferdam,  which  was  loaded  with  the  object 
of  blowing  the  materials  upstream  and  away  from  the  entrance  to 
the  channel.  On  October  15th  both  cofferdams  were  demolished,  the 
lower  being  blown  first.     Fourteen  thousand  pounds  of  dynamite  was 


Recent  Visitors  to  Headquarters 

C.  J.  MacKenzie,  m.e.i.c,  Saskatoon,  Sask.,  H.  E.  T.  Haultain, 
m.e.i.c,  Toronto,  Ont,  J.  G.  W.  Campbell,  A.M.E.I.C,  Truro,  N.S., 
S.  O.  Roberts,  a.m.e.i.c,  Ottawa,  Ont.,  Miles  Walker,  m.e.i.c,  St. 
John,  N.B.,  C.  A.  D'Abbadic,  a.m.e.i.c,  Paris,  France,  F.  S.  Kuhns, 
a.m.e.i.c,  Ottawa,  Ont.,  Duncan  MacPherson,  m.e.i.c,  Toronto,  Ont., 
George  A.  Mountain,  M.E.I.C,  Ottawa,  Ont.,  F.  H.  Emra,  M.E.I.C, 
Ottawa,  Ont.,  James  Adams,  a.m.e.i.c,  Ottawa,  Ont.,  R.  L.  Haycock, 
M.E.I.C.,  Ottawa,  Ont.,  C.  II.  Wright,  M.E.I.C,  Halifax,  R.  B.  Young, 
m.e.i.c,  Toronto,  Ont.,  W.  Ray  MacCelland,  jr.E.i.c,  Dragon,  Que., 
A.  A.  Outram,  jr.E.i.c,  Port  I  lope,  Ont  .  C.  E.  Hogarth,  a.m.e.i.c. 
Hamilton.  Ont.,  Geo.  Kvdd.  a.m.e.i.c,  Orillia,  Ont.,  Geoffrey  Stead. 
M.E.I.C.,  St.  John,  N.B. 
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BRANCH  NEWS 


Niagara  Peninsula 
R.  II.  Doumie,  A.M.E.I.C.,  Secretary  Treasurer. 
The  branch  opened  the  fall  season  on  September  15th,  with  a  trip 
through  the  various  industrial  plants  al  Port  Colbome.  A  very  inl 
ing  and  instructive  hour  was  spent  in  the  plant  of  the  International 
Nickel  Company.  Mr.  Thompson,  assistanl  managt  r,  cordially  welcomed 
the  party.  The  \  isitors,  in  groups  of  ten  or  twelve,  were  guided  through 
the  plant  by  members  of  the  Staff  who  explained  the  various  operations 
being  carried  on.  The  party  then  proceeded  to  the  government  elevator 
and  were  fortunate  in  arriving  at  a  time  when  one  of  the  large  lake 
freighters  was  trans-shipping  a  cargo  of  grain  to  a  canal  boat  on  the 
<>t her  side  of  the  elevator.  The  party  arrived  at  the  plant  of  the  Canada 
Furnace  Company  as  a  charge  was  being  run  off.  Mr.  Higgon,  the 
manager,  had  held  the  charge  as  long  as  possible  for  the  benefit  of  the 
party.  Much  interest  was  shown  in  the  new  pigging  machine  recently 
installed. 

An  excellent  dinner  was  served  at  seven  o'clock  in  the  Guild 
1  fall,  followed  by  a  sing  song.  The  branch  is  indebted  to  the  manage- 
ment and  the  staffs  of  the  various  industries  for  their  assistance  in  making 
this  a  successful  outing. 

Branch  Members  Enjoy  Clam  Bake 

On  October  6th,  a  number  of  the  members  of  the  branch  attended 
a  clam-bake  at  the  summer  residence  of  David  Dick  Jr.  Ideal  weather 
music,  sports  and  an  abundant  supply  of  refreshments  all  combined  to 
make  the  occasion  one  to  be  remembered. 

Future  Meetings 

There  will  be  no  meeting  in  November. 

The  December  meeting  at  Niagara  Falls  will  be  a  "Symposium  on 
Fuel".  A  number  of  members,  each  of  whom  has  made  a  particular 
study  of  one  class  of  fuel,  will  lead  the  discussion.  Anthracite,  bitum- 
inuous,  Alberta,  Welsh  and  Nova  Scotia  coals,  coke,  oil  and  electricity 
will  all  be  discussed.  The  committee  on  the  revision  of  the  branch 
by-laws  will  report  at  this  meeting. 

The  January  meeting  at  Welland  will  cover  some  phase  of  electrical 
development. 

The  February  meeting  at  St.  Catharines  will  be  addressed  by 
G.  P.  Graham  of  the  Asphalt  Association  on  "Asphalt  and  its  Uses". 

St.  John  Branch 

W.  J.  Johnston,  A.M.E.I.C,  Secretary-Treasurer. 

A  meeting  of  the  St.  John  Branch  was  held  in  the  Orange  Hall 
on  October  18th,  with  G.  N.  Hatfield,  A.M.E.I.C,  presiding.  At  a 
short  business  meeting  a  report  was  read  by  F.  G.  Goodspeed,  M.E.I. c, 
chairman  of  the  Maritime  General  Professional  Meeting  Committee, 
on  this  meeting  held  recently  in  St.  John. 

The  speaker  of  the  evening,  A.  F.  Blake,  refinery  manager,  Atlantic 
Sugar  Refinery,  St.  John,  gave  an  address  on  "Coal  Testing  and  Its 
Significance".  Mr.  Blake  treated  this  question  from  the  standpoint 
of  chemistry  and  showed  the  importance  of  a  chemical  analysis  of 
coal  before  its  purchase. 

Coal  Testing  and  its  Significance 

The  two  common  tests  for  coal  were  the  boiler  and  chemical  tests. 
A  boiler  test  requires  a  carload  of  coal,  takes  twenty-four  hours  of 
continuous  stoking  and  can  only  be  made  after  the  coal  is  purchased; 
all  coals  must  be  burned  in  the  same  boiler  to  give  comparative  results. 
For  a  chemical  analysis  the  usual  sample  varies  from  ten  to  thirty 
pounds,  and  may  be  properly  selected  from  mine  or  stock  piles  at 
proper  intervals;  the  advantage  lies  in  the  fact  that  by  this  method 
the  coal  may  be  tested  before  purchase.  For  a  chemical  analysis  the 
sample  is  first  crushed  mechanically  and  passed  through  sieves  until 
finally  the  sample  will  pass  an  80-mesh  sieve. 

Coal  was  found  on  analysis  to  consist  generally  of,  carbon  60  per 
cent  to  95  per  cent,  hydrogen  2  per  cent  to  6  per  cent,  oxygen,  2  per 
cent  to  20  per  cent,  nitrogen  0.4  per  cent  to  2.5  per  cent,  sulphur  0.2 
per  cent  to  7  per  cent,  and  mineral  matter  or  ash  1  per  cent  to  3  per 
cent.  The  water  content  was  important  and  the  necessity  of  immediate 
tests  oi  sample  before  this  water  has  evaporated  was  mentioned. 
The  water  content  was  shown  to  be  so  much  water  bought  as  coal 
on  winch  freighl  charges  had  been  paid,  and  also  that  additional  coal 
was  required  to  evaporate  this  water.  The  price  of  all  coal  purchased 
should  be  corrected  to  price  of  dry  coal. 

The  hydro-carbons  were  the  most  important  elements  in  the  coal. 
The  volatile  matter  although  not  essential  from  a  fuel  standpoint, 
was  most  importanl  foi  its  bj  products,  coal  tar  from  which  dyes 
are  derived,  and  gas  used  foi  commercial  lighting  and  heating.  On 
the  volatile  matter  presenl  depends  whether  a  coal  will  or  will  not 


smoke  or  coke,  and  also  on  its  length  of  flame  which  is  a  factor  in 
lx>iler  design. 

The  sulphur  is  undesirable  in  coal.  The  ash  resulting  from  burning 
be  inherent  in  the  coal  or  may  be  rock  and  slate  from  faulty 
mining  practice.  Coal  with  over  40  per  cent  ash  would  not  burn, 
with  over  30  per  cent  would  only  smoulder,  containing  20  per  cent  to 
30  per  cent  ''.ill  burn  quite  readily,  while  the  best  coal  has  from  '.', 
per  cent  to  6  per  cent  ash.  Clinker  is  partly  melted  coal  ash  due 
to  tin  ash  fluxing  and  depends  on  the  presence  of  lime  in  the  coal. 
Clinker  forms  on  side  walls  and  grates  of  furnaces  so  that  in  extreme 
cases  with  poor  coal  the  boilers  become  plugged.  Chemists  run  fusing 
to  determine  this  quality  in  a  coal  sample. 

The  laboratory  test  required  to  find  the  heat  value  of  coal  by 
determining  its  British  thermal  units  was  explained  in  detail.  By  the 
use  of  formula  it  was  Bhown  that  in  the  case  of  two  coals  offered  for  sale 
at  different  prices  the  lower  priced  coal,  by  containing  less  British 
Thermal  Units,  might  prove  more  expensive  than  the  higher  priced 
coal.  Tests  showed  that  some  coals  being  used  for  steam  purposes 
were  better  suited  for  domestic  use  and  vice  versa.  The  results  of  all 
tests  are  used  to  determine  the  cost  per  million  British  thermal  units 
which  is  the  basis  for  determining  the  quality  of  coal  samples.  Water, 
ash  and  British  thermal  units  are  usually  the  important  contents 
specified  when  buying  on  specification. 

After  a  general  discussion  a  vote  of  thanks  was  moved  by  Geoffrey 
Stead,  m.e.i. c,  and  seconded  by  A.  Gray,  M.E.I. c. 

Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 
Mount  Allison  Appreciates  President's  Visit 

The  Engineering  Society  of  Mount  Allison  University,  Sackville, 
N.B.,  was  favoured  by  a  visit  from  President  Francis  of  The  Engineering 
Institute  of  Canada,  on  Friday,  September  28th.  At  an  afternoon 
meeting,  Mr.  Francis,  after  complimenting  the  society  on  its  proportion- 
ally large  number  of  student  members  in  The  Institute,  spoke  on  the 
essentials  of  an  engineering  training,  advising  all  engineering  students 
to  pay  special  attention  to  their  English,  both  written  and  spoken, 
and  to  their  simple  mathematics,  while  at  the  same  time  acquiring  a 
thorough  grounding  in  the  fundamentals  of  their  profession.  He 
gave  some  excellent  practical  advice  to  the  man  entering  engineering 
and  also  to  the  man  who,  after  commencing  an  engineering  course, 
finds  himself  unsuited  to  that  profession.  To  the  latter  he  commended 
the  course  as  an  excellent  preparation  for  any  calling.  After  the 
meeting  Mr.  Francis  spent  some  time  in  an  informal  chat  with  different 
members  of  the  society. 

Mr.  Francis  was  the  guest  of  the  faculty  at  dinner  in  the  university 
residence,  after  which  he  spoke  briefly  to  the  whole  male  student  body 
on  the  necessity  of  each  individual  rendering  service  to  his  fellow  men, 
and  the  reward  of  such  service,  both  in  happiness  and  substance. 

The  honour  done  the  Engineering  Society  by  a  visit  from  the 
President  of  The  Engineering  Institute  of  Canada,  was  greatly  appre- 
ciated, and  certainly  Mr.  Francis,  both  officially  and  personally,  will 
always  be  very  welcome  at  Mount  Allison. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Affiliate  E.I.C.,  Secretary-Treasurer. 
The  Ottawa  Branch  opened  their  season's  activities  with  a  luncheon 
meeting  on  October  18th.  The  speaker  for  the  occasion  was  the  Hon. 
J.  H.  King,  m.d.,  cm.,  f.a.c.s.,  minister  of  public  works,  his  subject 
being  "Public  Service  Rendered  by  the  Engineering  Profession" 
Dr.  King  was  minister  of  public  works  in  the  British  Columbia  govern- 
ment before  assuming  control  of  the  similar  department  in  the  federal 
government  and  is  consequently  thoroughly  familiar  with  engineering 
problems  and  their  relation  to  the  government  service. 

Investigation  by  Dominion  Fuel  Board 

During  the  past  summer  investigations  were  carried  on  under 
the  Dominion  Fuel  Board  regarding  the  feasibility  of  producing  a  high- 
grade  domestic  fuel  in  Canada  from  by-product  coke  ovens.  The 
survey  was  confined  to  the  acute  fuel  area  of  Ontario  and  Quebec 
and  a  detailed  investigation  was  made  of  the  possibilities  at  Port 
Colbome,  Toronto,  Ottawa.  Montreal  and  Quebec.  It  has  been 
shown  that  an  extensive  field  exists  in  these  two  provinces  for  the 
introduction  of  by-product  recovery  coke  ovens.  These  ovens  produce 
a  coke  much  harder  than  the  ordinary  gas  house  coke  and  equivalent 
to  anthracite  in  heating  value. 

By-product  coke  possesses  an  important  advantage  over  anthracite 
in  that  soft  coal,  the  raw  material  from  which  it  is  made,  is  in  plentiful 
supply.  Not  only  are  there  large  reserves  of  it  in  Nova  Scotia,  but 
the  United  States  has  a  surplus  production  of  from  300  million  to  450 
million  tons  yearly  from  which  Canada  can  draw. 

Chairman  of  Proceedings  Committee  resigns 

\  B.  Lambe,  A.M.E.I.C,  has  resigned  as  chairman  of  the  Proceed- 
ings Committee  of  the  Ottawa  Branch.  J.  L  Rannie,  m.e.i. c.  is 
acting  as  chairman  ot  this  committee  for  the  balance  of  the  year. 
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Calgary  Branch 

/.  A.  Spreckley  A.M.E.I.C,  Secretary. 
W.  St.  J.  Miller,  A.M.E.I.C,  Branch  Neivs  Editor. 

The  following  programme  has  been  outlined  for  the  first  part  of 
the  coming  winter  season. 

On  November  26th,  D.W.  Hays,  m.e.i.c,  will  present  a  paper  on 
"Financial  difficulties  in  irrigation  development".  This  promises  to 
be  a  most  acceptable  and  opportune  subject  for  consideration,  especially 
as  Mr.  Hays  is  an  up-to-date  specialist  in  matters  pertaining  to  irrigation 
engineering  in  particular. 

A.  S.  Dawson,  m.e.i.c,  is  to  speak  on  December  10th,  his  subject 
being  one  of  considerable  importance,  i.e.  "Notes  on  deterioration 
and  preservative  treatment  of  wood".  An  account  of  Mr.  Dawson's 
lengthy  observations  of  and  experiences  with  wooden  structures,  in 
connection  with  irrigation  works  in  particular,  will  be  invaluable  infor- 
mation not  only  to  the  irrigationist  but  to  every  branch  of  engineering. 

Later  on  announcements  will  appear  concerning  the  papers  to  be 
prepared  and  read  by  Junior  members  of  The  Institute.  These  papers 
are  in  connection  with  a  competition  announced  this  year  for  a  prize 
to  be  presented  by  W.  J.  Dick,  m.e.i.c. 

It  is  hoped  that  all  members  of  this  branch  will  bear  in  mind  the 
fact  that  it  is  such  gatherings  as  these  that  assist  in  keeping  the  branch 
together.  Apart  from  the  benefit  derived  from  the  papers  read  and 
subsequent  discussion,  we  must  all  realize  that  each  individual  member 
receives  a  very  profitable  benefit  from  associating  with  his  fellow 
members.  Let  us  therefore  make  special  efforts  to  attend  these  meetings, 
not  only  as  an  encouragement  to  those  who  take  so  much  pains  in  prepar- 
ing lecture  matter,  but  also  as  a  mark  of  appreciation  in  being  associated 
with  an  Institute  of  which  we  are  all  proud. 

Reconnaissance  Survey  by  Aeroplane 

The  utility  of  the  aeroplane  in  connection  with  survey  reconnaissance 
work  was  clearly  illustrated  recently  by  B.  Russell,  a. m.e.i.c,  of  the 
irrigation  staff,  Department  of  Interior,  when  he  flew  as  a  passenger  from 
the  High  River  Air  Force  Station  west  to  the  Rockies  and  covered 
the  country  as  far  south  as  Macleod.  Mr  Russell's  trip  was  made  with 
the  intention  of  locating  possible  reservoir  sites  in  connection  with 
certain  irrigation  projects. 

He  reports  that  it  is  quite  impossible  to  judge  elevations  from  a 
height  of  4,000  feet,  except  perhaps  in  the  mountains  where  canyons 
and  slopes  impress  the  eye.  However,  being  armed  with  a  map  which 
he  had  carefully  studied  beforehand  the  results  of  his  observations 
proved  of  considerable  value  in  defining  the  futility  of  certain  sites 
and  the  suitability  of  others.  One  site  in  particular  had  not  been 
suggested  on  the  map  which  was  discovered  from  the  air. 

This  use  of  the  aeroplane  is  of  considerable  advantage  to  the  Depart- 
ment in  the  tremendous  saving  of  time  occasioned.  The  whole  trip 
of  250  miles  took  about  three  and  a  half  hours  instead  of  possibly  as 
many  weeks  by  other  means. 

Omit  Flowers 

It  is  a  sorry  state  of  affairs  when  an  associate-editor  breaks  the 
barriers  of  his  associate-editorship  and  blossoms  forth  into  verse,  but 
good  news  is  scarce.  I  make  bold  to  present  the  following  as  a  proof 
that  the  spirit  is  willing  but  the  flesh  is  weak  indeed.  I  make  no 
further  apology.  The  most  I  can  expect  is  commutation  from  the 
death  penalty. 

The  Live  Wire  Engineer 

This  engineer,  from  what  we  hear, 

Is  a  level  headed  chap. 
You  can  "give  him  socks"  but  he  takes  the  knocks, 

And  doesn't  give  a  rap. 
But  get  his  furioso  wrath 

Worked  up,  and  then  you'll  find 
I  [e's  a  battling,  rattling,  roaring,  goring 

Bull  that  speaks  his  mind. 

When  things  go  right  he's  a  charming  sight, 

As  calm  as  Mary's  lamb. 
He'll  make  a  show,  and  look  as  though 

He  didn't  care  a  d n. 

But  woebetide  il  things  are  wrong 

Or  crooked,  I  hen  bedad, 
He's  an  upright,  downright,  inside,  outside 

Terror  when  he's  mad. 

He'll  play  the  game,  and  take  the  blame 

In  ten  times  out  of  ten. 
II*  'g  a  jocund  Bport  with  never  a  thought 

of  doing  down  hia  men- 
Just  watch  his  keen  jujil  u  frame, 
rlis  pertinacious  chin. 
He's  a  hustling,  bustling,  get  there,  stay  there 

Cuss  that's  bound  to  win. 


From  head  to  feet  he  can't  be  beat. 

He's  generally  "fine". 
He's  all  alive  from  nine  to  five. 

And  mostly  five  to  nine. 
In  field,  mine,  forest,  factory, 

He  makes  himself  at  home. 
He's  an  active,  festive,  jestive,  restive 

Guy  with  a  level  dome. 

This  sounds  a  dream,  for  it  would  seem 

Such  men  as  these  don't  live. 
Bear  this  in  mind,  and  I  think  you'll  find 

You've  surely  got  to  give 
A  lot  of  credit  to  the  boys 

Who  help  you  to  live  de  luxe. 
They're  a  chivalrous,  corteous,  generous,  prosperous  ( ?) 

Bunch  of  dependable  bucks! 

From  day  to  day  in  every  way, 

He's  bettering  our  needs. 
With  comforts  here,  and  improvements  there, 

Accomplishing  great  deeds. 
Despite  each  fault  he's  worth  his  salt; 

Let's  raise  our  hats  and  cheer 
To  the  civil,  mechanical,  electrical,  chemical, 

Etcetera    ENGINEER. 

Next  Please! 

W.  St.  J.  M. 

Edmonton  Branch 

W.  R.  Mount,  A.M.E.I.C,  Secretary-Treasurer. 
At  an  Executive  meeting,  held  in  the  Board  of  Trade  rooms  on  Octo- 
ber 11th,  1923,  the  following  officers  were  elected  to  carry  on  the  affairs 
of  the  Edmonton  Branch  for  the  season  1923-1924. 

Chairman R.  S.  L.  Wilson,  A.M.E.I.C. 

Vice-Chairman E.  Kells  Hall,  A.M.E.I.C. 

Secretary-Treasurer W.  R.  Mount,  A.M.E.I.C. 

Executive C.  A.  Robb,  M.E.I.C. 

C.  C.  Sutherland,  A.M.E.I.C. 
H.  G.  Dimsdale,  M.E.I.C. 
A.  G.  Stewart,  A.M.E.I.C. 

Ex-Officio E.  Stansfields,  M.E.I.C. 

R.  H.  Douglas,  A.M.E.I.C. 

Halifax  Branch 

K.  L.  Dawson,  A.M.E.I.C,  Secretary-Treasurer. 

The  meeting  of  the  Halifax  Branch  held  in  Halifax  on  the  eighteenth 
of  May,  was  called  to  order  by  the  chairman  who  asked  R.  W.  Mc- 
Colough,  a.m.e.i.c,  chief  inspecting  engineer  of  the  Provincial  Highway 
Board  to  act  as  chairman  for  the  evening.  Mr.  McColough  spoke 
briefly  of  the  efforts  of  the  board  to  improve  the  roads  of  Nova  Scotia. 
Then,  after  referring  to  the  occasions  on  which  the  speaker  of  the 
evening  had  been  present  with  us  in  the  past,  and  to  the  fact  that 
he  was  so  well  known  to  the  engineering  fraternity  at  large  and  to 
most  of  us  in  a  more  or  less  personal  way,  that  he  needed  no  introduction, 
he  gave  Colonel  Boyden  the  floor. 

In  introducing  his  subject  "Concrete  specifications  in  Highway 
Construction",  Colonel  Boyden  called  our  attention  to  the  fact  that 
highway  construction  is  now  very  attractive  to  the  engineer  because 
of  the  problems  it  presents.  Motor-driven  trucks  and  passenger 
vehicles  with  their  vast  tonnage  and  large  number  of  passengers  are 
making  great  demands  on  highways.  Many  existing  roads  are  unsuit- 
able for  this  class  of  traffic  and  have  to  be  rebuilt  or  remodelled.  To 
maintain  them  as  they  require  large  expenditures  for  repairs. 
Colonel  Boyden  has  addressed  a  large  number  of  the  branches  of 
The  Institute  and  his  interesting  and  instructive  remarks  on  the  subject 
of  concrete  highways  have  given  rise  to  much  favourable  comment. 
From  time  to  time  during  the  past  year,  abstracts  and  in  some  instances 
detailed  reports  of  these  addresses  have  been  published  in  The  Engin- 
eering Journal,  so  that  the  valuable  information  picsented  by  Colonel 
Boyden  on  this  subject  has  been  made  available  to  the  entire 
membership. 

H.  W.  L.  Doane,  a.m.e.i.c,  raised  some  arguments  against  the 
use  of  concrete  surfaces  in  cold  climates,  where  it  spalls  or  disintegrates 
from  repeated  freezing  and  thawing.  Mr.  Doane  also  told  of  the 
wrecking  of  the  alignment  of  curbing  at  the  ends  of  the  transverse 
walks  on  boulevarded  streets,  which  was  apparently  due  to  the  expan 
sion  of  the  concrete  in  the  walk.  In  addition  Mr.  Doane  asked 
an  expression  of  opinion  concerning  the  strength  of  concrete  which 
had  been   placed   m   freezing   weather. 

\\ '.  A.  Winfield,  m.e.i.c,  spoke  briefly  d<  the  difference 

of  the  concrete  suiia.es  winch  were  in  use  m  tin"  vicinity  >l  Stellarton 
and  Trenton.    He  presumed  i ii.it  the  bettei  quality  of  the  surface 

I  Km. .n  w.is  due  to  the  greats  i  trui  tion 

He  told  hOW  in  this  climate  when-  the  an  le  often 
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becomes  quickly  covered  with  a  film  of  water  which  in  winter  fj 

and  makes  the  surface  very  treacherous  for  pedestrians  and   hi 
This  docs  not  happen  on  bituminous  surfaces.     Concrete  presents  a 
smooth  hard  surface,  perhaps  the  hardest  which  can  be  put  on  a  road. 
Because  of  its  smoothness  it   may  be  slippery  in  wet  weather  and 
because  of  its  hardness  it  is  hard  on  the  feet  of  horses. 

O.  S.  Cox,  A. M.E.I. a,  described  some  experiments  to  prevent  the 
deterioration  of  concrete  in  salt  water  and  asked  for  an  opinion  from 
the  speaker  concerning  the  best  method  for  its  protection. 

In  answering  these  questions  Colonel  Boyden  said  the  failure  of 
concrete  in  cold  climates  was  usually  due  to  some  error  on  the  part 
of  the  constructors,  probably  an  error  which  would  make  the  surface 
lack  imperviousness.  A  transverse  walk  might  push  out  the  curbing 
but  the  reason  would  be  traceable  probably  to  shrinkage  rather  than 
to  expansion.  As  the  concrete  shrank  the  joints  between  slabs  would 
open  allowing  non-compressible  sand  or  dust  to  enter.  When  the 
slabs  returned  to  normal  size  the  length  of  the  walk  would  be  slightly 
increased  by  the  thickness  of  the  non-compressible  sand  between 
the  slabs. 

Centre  joints  are  not  necessary.  Any  hard  road  is  hard  on  a  horse. 
In  cases  where  a  horse  has  his  choice  on  a  hill  between  concrete  and 
brick  he  will  choose  the  concrete.  Even  when  wet  concrete  is  the 
most  skidproof  of  all  pavements  and  its  upkeep  is  much  the  lowest. 

Concrete  may  freeze  when  plastic  and  be  all  right  when  it  thaws 
and  obtains  its  final  set.  If  any  hydration  takes  place  when  it  is 
frozen  the  amount  will  be  very  small.  When  the  thaw  comes  chemical 
action  will  begin  again.  Repeated  freezing  and  thawing  will  certainly 
spoil  it. 

The  placing  and  curing  of  concrete  in  salt  water  is  receiving  a 
great  deal  of  attention.  The  best  way  to  make  sure  that  it  will  stand 
is  to  make  it  as  impervious  as  is  possible  even  to  the  extent  of  providing 
mass  concrete  with  a  specially  mixed  skin  of  thickness  equal  to  two 
or  three  inches. 

Professor  Faulkner,  m.e.i.c.,  referred  appreciatively  to  the  address 
which  Colonel  Boyden  had  given  us  last  year.  Following  the  lines  of 
this  address  some  interesting  experiments  had  been  performed  in  the 
testing  laboratories  of  the  technical  college  by  the  fourth  year  students 
which  were  described  to  the  members  of  this  branch  by  H.  Humphrey, 
S.E.I.C.,  at  the  previous  meeting.  He  thanked  Colonel  Boyden  for  the 
personal  pleasure  he  was  getting  from  listening  to  his  lectures. 

On  motion  of  C.  St.J.  Wilson,  a.m.e.i.c,  seconded  by  H.  W.  L. 
Doane,  a.m.e.i.c,  a  hearty  vote  of  thanks  from  the  Halifax  Branch 
was  extended  to  Colonel  Boyden. 

During  the  short  business  meeting  which  followed  the  lecture 
the  papers  committee  of  the  past  year  consisting  of  C.  A.  Fowler, 
a.m.e.i.c,  C.  H.  Wright,  m.e.i. c,  and  G.  S.  Stairs,  a.m.e.i.c,  was 
re-elected  for  the  ensuing  year.    Mr.  Fowler  continues  as  chairman. 

Reminiscences  of  the  Maritime  General  Professional  Meeting 
St.  John,  N.B.,  September  26th,  and  27th,  1923. 

The  St.  John  Branch  possesses  engineering  skill  so  complete, 
provides  entertainment  so  enjoyable,  and  dispenses  hospitality  so 
liberal  as  to  beggar  description. 

Seventeen  members  of  the  Halifax  Branch,  fifteen  from  Halifax 
and  two  from  Amherst,  were  present  and  are  loudly  unanimous  in 
declaiming  that  the  only  ones  who  can  possibly  feel  disappointment 
of  any  kind  or  degree  concerning  any  part  of  the  meeting  are  those 
who  could  not  attend  or  neglected  to  do  so. 

The  chairman  of  the  Halifax  Branch  got  a  chance  to  give  his 
"Impersonation  of  Robert  Norwood"  which  some  thought  he  had 
been  persuaded  to  reserve  for  students'  dinners  and  alumni  banquets. 
A  couple  of  engineers  recently  graduated  from  Nova  Scotia  Tech., 
could  hardly  be  restrained  from  throwing  at  him  nearby  pieces  of 
crockery  when  he  began  "He's  a  chap  in  spotless  Khaki".  Never- 
theless the  old  saying  "what's  one  man's  poison  is  another  man's 
meat"  was  again  proven  .correct.  Though  the  repetition  of  "The 
Civil  Engineer"  nearly  made  nervous  wrecks  of  Bayne  and  Turnbull 
it  raised  the  general  secretary  to  the  seventh  heaven  of  poetic  delight 
in  which  he  asked  for  a  copy  and  from  which  he  did  not  recover  before 
he  had  printed  it  in  the  October  number  of  The  Journal. 

At  the  big  banquet  with  which  the  festivities  were  brought  to 
a  close,  Bill  Chace,  the  leader  of  the  singing  in  the  main  dining  salon 
(just  one  "o"  please)  brought  to  our  mind  the  words  used  by  a  garage 
man  in  recommending  a  well  known,  Canadian-made  automobile. 
He  said,  "the  older  she  grows  and  the  noisier  she  gets,  the  more  power 
she  has  and  the  better  she  runs;  and,  oh,  boy!  she  has  some  swell  system 
of  lubrication". 

Around  the  two  tables  in  the  sun  parlor  from  which  the  head 
table  was  visible  through  the  folding  doors  were  gathered  a  group 
of  young  bloods  under  the  chaperonage  of  Bill  Johnson  and  a  well- 
known  Baptist  Deacon  from  Halifax  who  had  the  best  self-starter  on 
his  vocal  organs  which  ever  bore  the  trademark  of  the  Canadian 
General  Electric  Company.     After  he  had  started  and  sung  the  chorus 


of  "Yet,  we  have  no  bananas"  for  the  ninety-ninth  time  his  voice 
was  just  as  Btrong,  clear  and  musical  as  ever,  and  lie  was  bitterly 
-  anted  when  he  could  not  tat  the  orchestra  to  play  "Alouette" 
the  way  he  was  used  to  smging  it.  Nevertheless  he  created  a  di\  i 
when  he  led  the  occupants  of  the  two  tables  under  his  direct  direction 
in  a  lock-step  chain  around  the  tables  in  the  main  salon. 

Yes,  we  shall  have  very  pleasant  recollections  lingering  in  our 
minds  and  occurring  at  odd  times  of  a  happy  gathering  of  which  the 
most  unpleasant  thing  was  that  it  had  to  end.  As  usual  after  such 
a  function  there  are  number  of  inquiries  which  were  left  unanswered 
when  our  party  broke  up  at  the  depot  in  Halifax. 

What  kept  Bill  Chisholm  up  till  2  a.m.  every  morning? 

Why  did  Tom  Locke  get  up  before  six  o'clock  and  leave  the 
sleeping-car  immediately  after  it  arrived  in  St.  John  while  the  rest 
of  us  slept  until  eight-thirty? 

Who  were  the  four  who  played  bridge  in  the  smoking  room  until 
three  o'clock  in  the  morning?  and  why  did  Freddie  Faulkner  put  all 
the  winnings  into  his  own  pocket  to  the  absolute  neglect  of  his  partner 
who  did  all  the  bidding  and  provided  all  the  tricks  that  counted  ? 

Why  did  Billy  McKnight  want  company  when  he  walked  on  the 
streets  of  St.  John  at  night  ? 

What  man,  of  all  those  persuaded  by  F.  A.  Bowman  that  they 
should  go  has  called  up  F.  A.  Bowman  to  thank  him  for  importuning 
to  accept  a  good  time? 

The  thanks  of  all  are  due  to  the  authorities  of  the  Canadian 
National  Railways  who  did  all  in  their  power  to  make  us  comfortable 
while  we  were  travelling. 

Toronto   Branch 

/.  A.  Knight,  A.M.E.I.C,  Secretary-Treasurer. 
L.  W.  Wynne-Roberts,  A.M.E.I.C,  Branch  Xews  Editor. 

The  fall  session  of  the  Toronto  Branch  was  opened  most 
auspiciously  on  Friday  October  12th,  by  a  luncheon  meeting  at  the 
King  Edward  hotel,  attended  by  more  than  one  hundred  engineers 
representative  of  all  branches  of  the  profession,  who  gathered  to  hear 
a  very  able  and  inspiring  address  by  E.  J.  Mehren,  vice-president 
of  the  McGraw  Hill  Publishing  Company,  and  editor-in-chief  of  the 
Engineering  News-Record. 

Seated  at  the  head  table  with  the  chairman,  Prof.  C.  R.  Young, 
m.e.i. c,  were  E.  J.  Mehren  and  J.  Clark  Keith,  a.m.e.i.c,  secretary 
of  the  Border  Cities  Branch,  the  councillors  of  Tlie  Institute,  resident 
in  Toronto,  and  members  of  the  Toronto  executive.  A  welcome  was 
extended  to  J.  Clark  Keith,  a.m.e.i.c,  who  as  secretary  of  the  Border 
Cities  Branch  brought  their  greetings. 

In  introducing  the  speaker,  the  chairman  paid  tribute  to  the 
Canadian  publishers  of  technical  literature  and  referred  to  the  stupend- 
ous developments  in  other  lands  where  much  has  been  accomplished. 
Fifty  years  ago  there  were  no  journals  and  treatises  were  scanty  and 
imperfect.  Engineering  literature  consisted  of  the  transactions  of 
various  societies,  but  now  there  existed  a  vast  field  of  technical  literature. 
In  its  own  distinct  field  of  engineering,  said  Prof.  Young,  the  Engineering 
News-Record  has  no  peer  in  any  country  or  any  tongue. 

Random  Thoughts  on  Engineering  Progress 

Mr.  Mehren,  who  took  as  his  subject  "Random  Thoughts  on 
Engineering  Purpose"  dealing  more  particularly  with  engineering  or 
industrial  research,  and  the  professional  relation  and  responsibility  of 
the  engineer  to  industrial  problems,  said  that  he  might  take  as  his 
thesis  that  there  is  no  finality  to  engineering  development,  that  there 
still  remain  unchartered  eddies  of  engineering  knowledge,  and  that 
only  by  constant  advance,  expression  and  study,  can  engineers  fulfill 
their  purpose  of  making  forces  and  materials  useful  to  man. 

Chairman's  Inaugural  Address 

Despite  counter  attractions,  there  was  a  very  good  attendance 
at  the  mining  building,  University  of  Toronto,  on  Thursday  October 
18th,  to  hear  the  inaugural  address  of  the  chairman.  Professor  C.  R. 
Young,  m.e.i.c,  who,  taking  as  his  subject,  "The  Rise  of  the  Engineer," 
reviewed  the  great  achievements  of  engineers  from  the  eighteenth 
century  to  the  present  day.  Professor  Young's  address  is  published 
in  full  in  this  issue  of  Tlie  Journal. 

Following  the  address,  Walter  J.  Francis,  m.e.i.c,  president  of 
The  Institute,  spoke  of  the  progress  of  the  work  of  The  Institute  during 
the  past  two  months,  and  mentioned  the  activities  of  the  Fuel  Com- 
mittee which  is  co-operating  with  Ottawa.  He  congratulated  Professor 
Young  upon  a  very  remarkable  address.  He  asserted  that  the  welfare 
of  a  community  was  dependent  more  upon  the  engineer  than  any  other 
citizen,  and  thought  that  the  engineer  should  not  only  educate  the 
public  but  should  tell  them  on  every  occasion  how  good  a  citizen 
he  was.  Mr.  Francis  agreed  with  the  chairman  that  the  Golden  Rule 
was  the  maxim  to  follow  and  strongly  advocated  the  elimination  of 
competition  among  engineers. 
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J.  M.  Oxley,  m.e.i.c,  vice-chairman  of  the  branch  referred  to  the 
fact  that  the  young  engineer  is  now  largely  engaged  in  business  or 
industrial  lines  and  that  this  tended  to  change  or  modify  the  professional 
tone.  J.  G.  Dalzell.  M.E.I.C,  regretted  that  the  public  has  been  so  often 
guided  on  engineering  matters  by  men  without  engineering  qualifica- 
tions and  thought  that  the  members  of  the  profession  should  take 
more  part  in  civic  affairs. 

A  hearty  vote  of  thanks  to  Professor  Young  was  moved  by  R.  O. 
Wynne-Roberts,  M.E.I.C,  who  deprecated  the  combination  of  com- 
mercialism and  professionalism  prevalent  to-day  and  considered  that 
The  Institute  should  adopt  a  pronounced  policy  in  this  regard. 
W.  Storrie,  M.E.I.C,  seconded  the  motion  and  expressed  to  the  speaker 
the  appreciation  of  all  present. 

Montreal  Branch 

E.  A.  Ryan,  A. M.E.I.C,  Secretary-Treasurer. 

The  first  regular  fall  meeting  of  the  branch  was  held  on  October 
4th,  when  a  most  important  paper  dealing  with  the  subject  of  the 
"St.  Lawrence  Waterway"  was  read  by  E.  A.  Forward,  B.Sc,  M.E.I.C 
This  is  a  subject  that  has  occupied  public  attention  for  some  years 
past,  and  at  the  moment  is  perhaps  one  of  the  most  timely  questions 
of  national  and  international  import.  The  branch  was  particularly 
fortunate  in  securing  the  author  for  the  presentation  of  this  subject 
as  he  is  a  man  who  has  devoted  many  years  of  his  life  to  the  study 
of  it.  There  was  an  unusually  large  and  enthusiastic  audience  and 
the  paper  was  so  well  received  and  deemed  of  such  consequence  that 
a  motion  was  unanimously  passed  at  the  meeting  to  allot  another 
evening  for  the  discussion  of  it. 

The  three  basic  principles  emphasized  by  the  speaker  were: 
National  ownership  from  the  lakes  to  the  sea;  development  as  and 
when  the  occasion  demands  it,  in  the  interest  of  Canadian  trade  and 
commerce;  and  the  paramount  importance  of  navigation  interests 
over  all  others  in  the  St.  Lawrence. 

Prior  to  the  above  meeting  the  membership  was  advised  of  the 
programme  for  the  coming  session  of  which  a  record  for  the  month 
of  October  was  recently  issued.  It  is  the  intention  —  in  compliance 
with  the  expressed  wish  of  a  number  of  the  members  —  to  print,  if 
possible,  advance  copies  of  papers  that  will  be  read  before  the  branch 
in  future. 

The  attention  of  the  members  was  also  drawn  to  a  letter  of  appre- 
ciation and  motion  of  thanks  forwarded  by  the  American  Society  of 
Mechanical  Engineers  in  connection  with  their  convention  held  in 
this  city  last  spring. 

Executive  Committee  Meeting 

The  Executive  Committee  ot  the  branch  held  their  first  meeting 
early  in  September  and  dealt  with  a  number  of  matters  relative  to  the 
conduct  of  branch  affairs.  This  meeting  was  interested  to  learn 
that  the  membership  of  the  branch  had  increased  from  965  to  1458 
as  a  result  of  the  re-allocation  of  territory  to  the  various  branches. 
This  increase  in  membership  is  for  the  purpose  of  voting  only.  It  was 
decided  at  the  meeting  of  this  committee  to  re-organize  a  reception 
committee  which  would  interest  itself  in  the  formal  introduction  of 
new  members  to  the  existing  ones  and  render  aid  in  the  conduct  of  the 
various  meetings  and  activities  of  the  branch. 

The  Fuel  Committee  of  the  Montreal  Branch  is  continuing  its 
activities  and  will  supply  the  local  papers  this  month  with  two  articles 
relative  to  the  use  of  different  classes  of  coal  and  other  fuels  together 
with  the  precautions  required  to  be  taken  and  the  relative  merits  of 
the  obtainable  fuels  on  the  market  to-day.  Warm  praise  has  been 
received  from  all  quarters  on  the  commendable  services  they  have 
undertaken  to  furnish  the  general  public  in  the  period  of  fuel  shortage. 

Work  on  Suburban  Roads  around  Ottawa 

Within  the  past  four  years  over  one  million  dollars  has  been 
expended  by  the  Ottawa  Suburban  Roads  Commission  on  their  system 
of  suburban  roads  entering  Ottawa.  These  roads  were  formerly  old 
toll  roads,  and  are  quite  distinct  from  the  provincial  highways  leading 
from  the  city. 

The  commission  is  an  appointed  body  consisting  of  five  prominent 
business  men,  the  work  being  carried  out  under  the  direction  of  Alan 
K.  Hay,  A.M.E.I.C,  chief  engineer.  Funds  are  derived  jointly  from 
the  city,  county  and  provincial  government. 

About  eighteen  miles  of  high  class  payed  surface  has  been  laid 
under  contracts:  largely  made  up  of  a  modified  type  of  sheet  asphalt 
on  heavy  macadam  base,  and  eighteen  to  twenty-two  feet  in  width. 
Outlying  stretches  are  surfaced  with  penetration  or  surface-treated 
macadam,  maintained  by  day  labour  gangs  operating  with  light  motor 
trucks.  A  very  large  number  of  reinforced  concrete  culverts  and 
short-span  bridges  have  been  built.  These  are  designed  for  a  twenty- 
ton  truck  live  load,  and  a  minimum  width  across  the  roadway  of 
thirty  feet  to  take  care  of  future  expansion  of  traffic. 

While  the  larger  part  of  the  heavy  construction   work  is  done 
by  contract,  the  commission  handles  all  maintenance  work  including 
bituminous  surface  treatment  by  day  labour,  and  has  recently  o 
structed  a  new   one-story   fireproof  building   to   house   its   exten 
road  building  plant,  tools  and  machinery. 


CORRESPONDENCE 

Chilian  Transandine  Railway  Company,  Limited 
Los  Andes,  Chile,  S.  A. 

Sept.  10th,  1923. 
The  General  Secretary, 
The  Engineering  Institute  of  Canada, 
Dear  Sir, — 

I  should  have  written  you  before  leaving  Canada,  to  tell  you  that 
I  had  left  for  South  America  and  trust  that  my  neglect  to 
do  so  has  not  inconvenienced  you.  I  received  a  cable  offering  me  a 
post  with  this  company  as  assistant  engineer,  and  left  in  a  very  great 
hurry. 

You  have  doubtless  read  of  this  railway.  It  is  one  of  the  mast 
interesting  in  the  world,  and  an  engineer's  work  on  it  is  of  a  varied 
and  interesting  nature.  This  summer  (May  to  Sept.  winter)  there 
will  be  a  lot  of  snowshed  and  avalanche  construction,  and  also  the 
construction  of  some  diversions  which  will  be  cheaper  than  putting  up 
sheds.  In  the  Andes  the  mountains  are  so  much  barer  than  in  North 
America,  and  as  a  result  avalanches  are  much  more  frequent  than  at 
home.     The  ruling  dimensions  of  the  line  are:— 

Gauge 1  metre. 

Max.  adhesive  grade 2?-^  per  cent. 

Max.  rack  grade 8  per  cent. 

Max.  curve  adhesive 100  metres  radius. 

Max.  curve  rack 200  metres  radius. 

Length 240  kilometres. 

Length  of  summit  tunnel 3,200  metres. 

Height  of  summit  tunnel 3,188  metres. 

I  am  delighted  to  have  got  down  here  for  I  feel  there  is  a  big  future 
in  South  America,  particularly  for  railways. 

Would  you  kindly  change  my  address  as  above  for  the  despatch 
<  >f  The  Journal,  etc. 

With  all  good  wishes  to  yourself  and  The  Institute. 
Yours  faithfully, 

C.  B.  R.  Macdonald,  A.M.E.I.C 


American  Society  of  Mechanical  Engineers  Officers 

The  report  of  the  tellers  of  the  results  of  the  election  for  officers 
of  the  A.S.M.E.  for  1924  shows:— 

President:  (One  year)  Fred.  R.  Low,  Editor,  Power,  New  York  City. 

Vice-Presidents:  George  I.  Rockwood,  President  and  Treasurer, 

(Two-year  term)  Rockwood    Sprinkler    Company,    Worcester, 

Mass. 

W.  J.  Sando,  Consulting  Engineer,  Milwaukee, 

Wis. 
H.    Birch ard    Taylor,    Vice-President,    Wm. 
Cramp  &  Sons  Ship  &  Engine  Building  Co., 
Philadelphia,  Pa. 
M.  L.  Cooke,  Consulting  Engineer  in  Manage- 
ment, Philadelphia,  Pa. 
Managers:  E.    O.    Eastwood,    Professor    of    Mechanical 

(Three-year  term)        Engineering,  University  of  Washington,  Seattle, 
Wash. 
F.  A.  Scott,  President,  The  Warner  and  Svvasey 

Company,  Cleveland,  Ohio. 
E.   R.  Fish,  Vice-President,  The  Heine  Boiler 
Company,  St.  Louis,  Mo. 
Treasurer:  W.  H.  Wiley,  President,  John  Wiley  &  Sons, 

(One  year)  Inc.,  New  York  City. 


C.G.S.  Arctic  Returns  to  Quebec 

The  C.G.S.  "Arctic",  with  Captain  J.  E.  Bernier,  the  veteran 
navigator,  at  the  helm,  recently  docked  at  Quebec  after  completing 
her  second  successful  trip  to  Canada's  Arctic  islands.  The  expedition, 
which  was  again  under  the  capable  supervision  of  Mr.  J.  D.  Craig, 
B.A.,  use,  m.e.i.c,  advisory  engineer  of  the  N  nth  West  Territories 
and  Yukon  Branch,  supplemented  the  work  inaugurated  last  year. 

i  he  "Arctic"  covered  a  distance  of  about  7.5J0  miles,  the  only 
breaks  in  the  routine  being  an  exchange  of  courtesies  with  the  Danes 
at  Godhavn  and  Donald  B.  MacMillan's  party  at  Etah,  Greenland, 
the  latter  being  the  farthest  n  irthern  p  iini  al  w  Such  the  vessel  stop] 
A  feature  of  the  trip  was  the  trial  of  three  Eskimos  for  murder,  a 
judicial  party  havin  aken  north  for  this  purp 

Mr  (  i  ii  i  optimistic  with  regard  to  the  p  >-<ibilities  of  the 
flxctic  archipelago,   where  there  are  said  to  be  rich  mineral  depo 

■i her  with  bound!  ealth  in  furs,  it  was  hoped  to  establish 
a  polios  post  at  Cape  Sabine  on  the  Ca  la  lian  si  le  a  few  miles  fai  ther 
north    than    Etah,    bul    io    conditi  red    this   undertal 

impracticable. 
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Engineering  of  Excavation 

By  Geo.  B.  Masses  • 
Reviewed  by  Professor  K.  deL.  French,  M.K.I.C. 

In  readin  i  •  1. 

the  reviewer  has  concluded   thai    the  aui  rier 

"excavation"  or  "engini  iance  with  hi    own. 

Mi.  Massey  does  not  mention  at  all  many  of  the  commonest 
appliances  used  in  handling  earth  and  rock,  such  as,  pick-and-shovel, 
ploughs,  horse  or  tractor-drawn  scrapers  of  various  type--,  trench 
machines  like  the  Carson,  etc.  Possibly  he  does  not  consider  that 
any  engineering  skill  is  required  in  cl  tie  proper  one  of  these 

appliances  to  use  in  a  |  .  or  he  may  not  consider  the  moving 

of  earth  and  rock  in  relatively  small  quantities  as  "excavation'. 
Furthermore,  it  impresses  the  reviewer  that  t<x)  large  a  proportion  of 
this  book  is  padded  with  detail  descriptions  of  the  equipmenl  discussed 
a  great  deal  of  which  might  have  been  taken  bodily  from  trade 
catalogues. 

Fifteen  chapters  cover  the  design,  and  to  a  lesser  extent  the 
operation,  of  large  and  small  shovels,  drag  line  excavators,  trench 
diggers,  buckets,  the  hydraulic  giant,  hydraulic  dipper,  bucket  and 
clam  shell  dredges,  scows  and  barges.  Two  chapters  are  devoted  to 
the  design  and  construction  of  dredge  hulls;  one  to  transportation; 
one  to  drilling  and  blasting,  and  one  to  boilers,  fuel,  etc. 

The  exceedingly  interesting  and  logical  treatment  of  some  excava- 
tion problems,  such  as  the  use  of  large  shovels  for  stripping  work, 
lead  one  to  believe  that  Mr.  Massey  might  have  improved  his  book 
to  a  great  extent  had  he  employed  the  same  methods  throughout. 

In  spite  of  what  appear  to  the  reviewer  to  be  defects,  "Engineering 
of  Excavation"  is  well  worth  a  place  in  any  engineer's  library,  as  it 
brings  together  between  two  covers  a  mass  of  information,  which, 
so  far  as  the  reviewer  is  aware,  is  not  elsewhere  available  in  one  place. 
Very  liberal  use  has  been  made  throughout  the  book  of  halftone 
illustrations,  and  numerous  folding  plates  show  the  details  of  certain 
types  of  equipment. 

The  book  is  published  by  John  Wiley  and  Sons,  Inc.,  New  York. 

Publications  Received  During  the  Month. 

Transactions,  Proceedings,  etc, 

Presented  by  the  Societies 

American  Society  for  Testing  Materials,  Year  Book,  August  1823. 
A.S.T.M.  Standards  Adopted  in  1923. 

Proceedings  of  the  Institution  of  Mechanical  Engineers,  January  - 
April,  1923,  Volume  1. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders 
(Incorporated  Volume  XXXIX,  39th,  session,  1922-1923. 

The  Institution  of  Aeronautical  Engineers,  Minutes  of  Proceedings 
No.  5. 

The  South  Wales  Institute  of  Engineers,  Proceedings,  Volume 
XXXVIII,  65th  session,  Jan.  27,  1922-Nov.  25,  1922.  (Em- 
bracing the  Coal-fields  of  South  Wales  and  Monmouthshire, 
the  Forest  of  Dean,  Gloucestershire  and  Somersetshire). 

The  South  Wales  Institute  of  Engineers,  Proceedings,  Volume 

XXXVIII,  Issued  Septenber  26th.  1923.  Special  Engineer- 
ing Exhibition  Number,  Part  1,  —  Engineering  Conference, 
Nov.  20-24,  1922;  Part  II,  —  Engineering  Exhibition,  Nov. 
20-29,  1922.  (Embracing  the  Coal-Fields  of  South  Wales 
and  Monmouthshire,  The  Forest  of  Dean,  Gloucestershire, 
and  Somersetshire). 

The  South  Wales  Institute  of  Engineers,  Proceedings,  Volume 

XXXIX,  Issued  October  9th.  1923.  Ordinary  General 
Meeting,  Cardiff,  March  22nd,  1923  and  Swansea,  April 
27th.  1923.  (Embracing  the  Coal-Fields  of  South  Wales 
and  Monmouthshire,  The  Forest  of  Dean,  Gloucestershire, 
and  Somersetshire). 

The  South  Wales  Institute  of  Engineers,  Proceedings,  Volume 
XXXIX,  Issued  October  9th.  1923.  Institute  Summer 
Meeting,  Edinburgh,  June  16-23,  1923.  (Embracing  the 
Coal-Fields  of  South  Wales  and  Monmouthshire,  The  Forest 
of  Dean,  Gloucestershire,  and  Somersetshire). 

Technical  Books 

Presented  by  Gauthier-Villars  et  Cie,  Editeurs,  Paris. 

Discours  de  la  Nature  de  l'Airde  la  Vegetation  DesPIantes.  Nouvelle 
Decouverte  Touchant  La  Vue,  par  Edme.  Mariotte. 

Presented  by  E.  &  E.  N.  Spon,  Limited. 

Sexton's  Boiler  Makers'  Pocket  Hook.     7th  Edition. 

The    Engineers'    Pocket    Technical    Dictionary,    French-English 

by  Mark  Lvoff. 
Mechanical  I  ormulai .  bj   E.  W.  Huddy. 


Presented  by  John  Wiley  &  Sons.  Inc., 
e,  by  Folwell.    9th  edition. 

Elements  of  Machine  Design,  by  Kimball  and  Barr.   2nd.  edition. 

nanism  of  die  Steam  Engine,  by  James  and  Dole.     YoIut 
Automatic  Sprinkler  Protection,  by  Dana.     With  supplement  III. 
Acoustics  of  Building,  by  Watson. 
Presented  by  McGraw-Hill  Book  Company,   Inc. 

The  Electric  Furnace  for  Iron  and  Steel,  by  Stansfield. 
Presented  by  I  larvard  University  Press. 

Manual  of  Information  on  City  Planning  and  Zoning,  Including 
References  on  Regional,  Rural,  and  National  Planning,  by 
Theodora  Kimball. 

Reports 

Presented  by  State  of  New  York,  U.S.A. 

Report  of  the  New  York  State  Bridge  and  Tunnel  Commission 

to  the  Governor  and  Legislature  of  the  State  of  New  York, 

1923.     Legislative  Document  (1923)  No.  108. 
Presented   by  Department  of  Railways   and   Canals,   Highway 
Branch  Dominion  of  Canada. 

Highway  Maintenance  Methods  and  Costs  Bulletin  No.  3. 
Presented  by  Canada,  Dominion  Water  Power  Branch,  Depart- 
ment of  the  Interior. 
Surface  Water  Supply  of  Canada,   St.   Lawrence  and  Southern 

Hudson   Bay    Drainage    (Ontario)    Climatic    Year   1921-22. 

Water  Resources  Paper  No.  38 
Presented  by  Department  of  the  Interior,  Canada. 

Manitoba,  Canada,   Its  Development  and  Opportunities  by  F. 

H.  Kitto,  F.R.G.S. 
Presented  by  Tidal  and  Current  Survey,  Department  of  Marine 
and  Fisheries,  Canada. 
Tide  Tables  for  the  Pacific  Coast  of  Canada  for  the  Year  1924. 

Including  Fuca  Strait,  the  Strait  of  Georgia,  and  the  Northern 

Coast,    With  data  for  Slack  Water  in  the  navigable  Passes 

and  Narrows  and  Information  on  Currents. 
Tide  Tables  for  the  Eastern  Coasts  of  Canada  for  the  Year   1924. 

Including  the  River  and  Gulf  of  St.  Lawrence,  the  Atlantic 

Coast,  the  Bay  of  Fundy,  Northumberland  and  Cabot  Straits; 

and  Information  on  Currents. 
Presented  by  Department  of  Mines,  Province  of  Ontario. 

Thirty-First  Annual  Report  of  the  Ontario  Department  of  Mines, 

being   Volume    XXXI,    Part    VII,    1922.     Geology    of    the 

Watabeag  Area,  by  Douglas  G.  H.  Wright. 
Thirty-First  Annual  Report  of  the  Ontario  Department  of  Mines, 

being  Volume  XXXI,  Part  VIII,  1922.     Iron  Formation  of 

Lake  St.  Joseph,  by  E.  L.  Bruce,  Eastern  Part  of  Lake  St. 

Joseph,  by  E.  L.  Bruce,  Area  South  of  the  West  End  of  Lake 

St.  Joseph,  by  E.  L.  Bruce. 
Presented  by  Department  of  the   Interior,   Bureau   of  Mines, 
Washington,  U.S.A. 
Progress  of  Investigations  on  Liquid-Oxygen  Explosives,  by  S. 

P.  Howell,  J.  W.  Paul,  and  J.L.  Sherrick.    Techincal  Paper 

No.  294. 
Comparative  Tests  of  By-Product  Coke  and  Other  Fuels  for 

House-Heating  Boilers,  by  Henry  Kreisinger,  John  Blizard, 

1 1.  W.  Jarrett  and  J.J.  McKitterick.     Technical  Paper  No.  315. 
Anhydrous  Aluminum  Chloride,  by  Oliver  C.  Ralston.     Technical 

Paper  No.  321. 
Presented  by  Department  of  the  Interior,  U.S.  Geological  Survey. 
Arsenic  in  1922,  by  V.  C.  Heikes  and  G.  F.  Loughlin.  1 :6. 
Quicksilver  in  1922,  by  F.  L.  Ransome  with  a  Supplementary 

Bibliography  by  Isabel  P.  Evans.     1:11. 
Magnesium  and  its  Compounds  in  1922,  bv  J.  M.  Hill  and  G.  F. 

Loughlin.     11:8. 
Strontium  in  1922,  by  George  W.  Stose.     11:9. 
Fuller's  Earth  in  1922,  by  Jefferson  Middleton.     11:11. 
Presented  by  Officials  of  the  Sanitary  District  of  Chicago. 

Statements  by  Officials  of  the  Sanitary  District  of  Chicago  respect- 
ing the  Diversion  of  Water  from  the  Great  Lakes,  Exposed 

and  Refuted,  by  Sir  Adam  Beck. 
Presented  bv  Canadian  Manufacturers  Association,  Incorporated. 
Canadian  Trade  Index  Issue  of  1923-1924,  Comprising   four  parts. 


Trade  Publication 

The  I  'nda-Feed  Stoker  Company  of  Canada,  Limited,  have  issued 
two  bulletins  on  new  equipment;  one  illustrating  the  Arrowood  system 
of  Pulverized  Fuel  burning  and  the  other  a  Lateral  Retort  Under- 
Feed  Stoker.  In  addition  a  small  booklet  entitled  "Coal  —  The 
Basic  Fuel"  has  also  been  prepared  for  distribution.  These  bulletins 
will  be  supplied  upon  request. 
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Preliminary     Notice 

of  Applications  for  Admission  and  for  Transfer 


October  22nd,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  the  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictlv  confidential. 


The  Council  will  consider  the  applications  herein    described  in 

November,  1923. 

Fraser  S.  Keith,  Secretary. 

•The  professional  requirements  are  as  follows: — 

A  Member  shall  be  at  least  thirty-five  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  twelve  years,  which  period  may  include 
apprenticeship  or  pupilage  in  a  qualified  engineer's  office,  or  a  term  of  instruction  in 
a  school  of  engineering  recognized  by  the  council.  The  term  of  twelve  years  may, 
at  the  discretion  of  the  council,  be  reduced  to  ten  years  in  the  case  of  a  candidate  for 
election  who  has  graduated  from  a  school  of  engineering  recognized  by  the  council. 
In  every  case  the  candidate  shall  have  held  a  position  in  which  he  had  responsible 
charge  for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
engineering  projects.  The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of  applied 
science  or  engineering,  after  the  candidate  has  attained  the  age  of  thirty  years,  shall 
be  considered  as  responsible  charge. 

An  Associate  Member  shall  be  at  least  twenty-seven  years  of  age,  and  shall 
have  been  engaged  in  some  branch  of  engineering  for  at  least  six  years,  which  period 
may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office  or  a  term  of 
instruction  in  a  school  of  engineering  recognized  by  the  council.  In  every  case  a 
candidate  for  election  shall  have  held  a  position  of  professional  responsibility,  in  charge 
of  work  as  principal  or  assistant,  for  at  least  two  years.  The  occupancy  of  a  chair 
as  an  assistant  professor  or  associate  professor  in  a  faculty  of  applied  science  of  engin- 
eering, after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con- 
sidered as  professional  responsibility. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  shall  he  required  to  pass  an  examination  before  a  board  of  examiners 
appointed  by  the  council.  The  candidate  shall  be  examined  on  the  theory  and  practice 
of  engineering  with  special  reference  to  the  branch  of  engineering  in  which  he  has  been 
engaged.  This  examination  may  be  waived  at  the  discretion  of  the  council  if  the 
candidate  has  held  a  position  of  professional  responsibility  for  five  or  more  years. 

A  Junior  shall  be  at  least  twenty-one  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  four  years.  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  council,  if  the  candidate  for  election  has  graduated 
from  a  school  of  engineering  recognized  by  the  council.  He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects:  geography,  history 
(that  of  Canada  in  particular),  arithmetic,  geometry,  euclid  (books  I,  IV  and  VI), 
trigonometry,  algebra  up  to  and  including  quadratic  equations. 

A  Student  shall  be  at  least  seventeen  years  of  age,  and  shall  present  a  certificate 
of  having  passed  successfully  an  examination  equivalent  to  the  final  examination  of  a 
high  school  or  the  matriculation  of  an  arts  or  science  course.  He  shall  either  be 
pursuing  a  course  of  instruction  in  a  school  of  engineering  recognized  by  the  council, 
in  which  case  he  shall  not  remain  in  the  class  of  student  for  more  than  two  years  after 
graduation:  or  he  shall  be  receiving  a  practical  training  in  the  profession,  in  which 
case  he  shall  pass  an  examination  equal  to  that  prescribed  for  admission  to  the  grade 
of  Junior  in  the  foregoing  section  and  he  shall  not  remain  in  the  class  of  Student  after 
he  has  attained  the  age  of  twenty-seven 

An  Affiliate  shall  be  one  who  is  not  an  engineer  by  profession  but  whose  pursuits. 
scientific  attainments  or  practical  experience,  qualify  him  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The    fact  that  candidates  give  the  nanus  of   certain    members  as   references  does 
not,   necessarily  mean  that    their  applications  are  endorsed  by  such  members 


FOB    ADMISSION 

BEAVERS     QEORG1    ROBERT,  of  106  Webei   Street   I   tat,   Kitchenei    0n< 
Born  at  Qosforth,  North'd.,  England,  July  11th.  1  * •• » l ,  Edu 

Tynernouth  Municipal  High  School    1917  21,  ap'tio  grg.,   Wall  end  Slipwaj 

and  Engrg  Co   Ltd.,  Wallsend-on-Tyne    England      During  ap'ticeship  attended  i 
mg  session',  the  Marine  School  ol  South  Shields       Uso  private  tuiti 

tune),  on  sales  staff ,  Mi  &  Greig,  Montreal;  At  present,  dftsman    

Blower  <v  Forge  Co.  Ltd  .  Kitchener,  Ont. 

References:  \    II    Ro    .  «    .1  Turntrull,  8,  Shupe, 


BROWN— THOMAS  ALAN,  Jr..  of  529  Gilmour  Street,  Ottawa.  Out  Born 
at  Stratford,  Ont.,  March  10th,  1898:  Educ,  B.Sc.  (Civil),  Queen's  ITniv.,  1923:  1921- 
22  (summers),  on  primary  triangulation.  Geodetic  Survey  of  Canada;  May  1923  to 
date,  asst.  engr.,  The  Hull  Electric  Co.,  Ottawa,  Ont. 

References:  G.  G.  Gale,  W.  P.  Wilgar,  A.  Macphail,  W.  L.  Malcolm,  .1.  E.  R.  Ross. 

BURGESS— BERT  IRA,  of  337  Downie  Street,  Peterborough.  Ont.  Born 
at  Fairville,  N.  B.,  July  18th,  1898;  Educ,  B.  Sc.  Univ.  of  N.  B„  1921;  1916  (summer), 
res.  engr's.  party,  St.  John  &  Quebec  Rly.;  1917-19,  overseas.  Can.  Engrs.;  1920 
(summer),  with  New-  Brunswick  Constrn.  Co.;  July  1923  to  date,  junior  asst.  switch- 
board engr.,  Can  Gen.  Elec.  Co.,  Peterborough,  Ont. 

References:  E.  R.  Shirley,  W.  M.  Cruthers,  T.  E.  Gilchrist,  G.  R.  Langley 
P.    Manning. 

CANNING— DOW  VERNON,  of  337  Downie  Street.  Peterborough.  Ont.   Born 
at  Brockville,  <>nt.  June  29th.  1899;  Educ.  B.  Sc.  McGill  Univ.  1921;  1919  (2  mos 
with    Belgo-C'anadian   Pulp  and   Paper  Co.,   Shawinigan  Falls;   1920   (4  mos.),  with 
Bailey  Meter  Co.,  Cleveland,  Ohio;  1921-22,  test  course,  Can.  Gen.  Elec.  Co.,  Peter- 
borough, and  from  Jan.  1922  to  date,  junior  asst.  switchboard  engr.  with  same  company. 

References:  E.  R.  Shirley,  T.  E.  Gilchrist,  W.  M.  Cruthers,  P.  Manning,  G.  R. 
Langley. 

GORDON— HAROLD   COWAN    MORTON,   ol    Glace    Bay,    V    S.     Born  at 
Leven,  Scotland,  Oct.  9th,  1899;  Educ,  B.  Sc.  (mining),  McGill  Univ.  192:;,  Prov. 
"A"   Nova  Scotia.      War  certificate,   R.M.C.;     During  vacations  for  past   five  years, 
and  at  present,  underground  and  surface  surveying,  and  underground  constrn.,  Domi 
nion  Coal  Company,  Glaee  Bay.  N.  S 

References:  J.  H.  Porter.  A.  L.  Hay,  J.  R.  Morrison,  S.  C.  MilTlen,  J.  A.   I 
C.  M.  McKergow,  H.  M.  MacKay. 

GRANT— ELMER  GORDON,  of  St.  John,  N.B.  Horn  at  Port  Morien,  V  S. 
Nov.  20th.  1891;  Educ,  Common  Sch.  Even'g  tech.  schools,  correspondence  instr'n, 
one  term  in  N.  S.  Tech.  Coll.  as  special  student;  six  years  with  Dominion  Coal  Co., 
Ltd.,  on  power  plant;  two  years  watch  engr  with  Cape  Breton  Electric  Co.,  Sydney, 
(first,  class  competency  certificate);  four  years  sale-,  engr  Can  Gen  Elec.  Co  ;  at 
present  apparatus  salesman  .-it   St.  John  office  of  above  company. 

Reference:  C.  II.  Wright,  J.  B.  Hayes.  S.  ('.  Webb,  C.  C.  Curtis,  P.  A.  1  . 

HAGERMAN— BERNARD  HARRISON,  of  Fredericton,  X.  B.  Born  at  Fre- 
dericton,  N.B.,  Oct.  19th,  1901;  Educ,  B.  Sc,  Univ.  of  N.  B.,  1923; during univ.  course 
summers  With  prov.  highway  dept.;  1922  (summer),  and  since  graduation,  instr'mau. 
and  asst.  to  res.  engr.  on  highway  work  in  prov.  of  New  Brunswick. 

References:  B.  M.  Hill,  E.  O.  Turner.  M  \\    Black.A    F    Baird,  C,  McN. St 

HE  WARD— FRANCIS  STEPHEN  BEVERLEY,  of  186  Mansfield  Sinn 
Montreal,  Que.  Bom  at  Montreal,  August  28th,  1891;  Educ,  B.  Se.(Mech  I, 
McGill  Univ.  1912;  1907-08,  survey-irrigation  dept.,  <  I.P.R.,  Calgary;  1910-11,  ap'tice  . 
machine  shop,  Robb  Engre,  Wotks,  Gmherst,  N.S.J  1911-12,  ap'tice  machine  simp 
and  testing  Boor,  .lames  Howden  a  Co.  Ltd.,  Glasgow,  Scotland;  1912-10,  manager 
for  Canada  and  United  States  for  .lames  Howden  A  Co.  Ltd  :  1918-23,  director  and 
works  manager,  for  the  above  company,  also  directoi  "i  the  Combustion  Engrg. 
Corpn.   Ltd. 

References:  J.  T.  Fanner,  ('.  M.  McKergow,  K.  B.  Thornton,  I!.  J.  Durley,  J.  C. 

Kemp.  A.    Wilson. 

[NGLIS     THOMAS    McFARLANE,    ol     1400    Robinson    St.    Regina, 

Born  at  Glasgow,  Scotland,  Aug.  1st.  1865;  Ipticc'ship  as  marine  engr  with  Wm 
King  A-  Co.  Glasgow  ,  later  as  journeyman  for  9  mos:  served  as  3rd.  2nd.  and  1st.  engr, 
With  Messrs.  T.  Wilson  Sons  <\;  Co.,  steamship  owners.  Hull.  Kim.  for  20  years,  ten 
years  oi  this  time  being  firs!  engr;  came  to  Canada  in  1905;  from  1906-23,  sti  im 
boiler  insp'r,  for  Prov.  Govt,  ol  Saskatchewan 

References: H.  S. Carpenter,  R.  N. Blackburn   1     V  rhornton.D    \  I!  Mc( 
J.  N.  De  Stein,  .1    M    MacKaj 

KEMPTON— JOHN,    of    Montreal,    Que      Born    at    Sheffield,    I  

Hh.  1890;  Educ,  grammar  school;  asst    gen    mgi    ol  coal  sales    British  Empire  Steel 

I    mi  porat  ion,    Montreal,    Que. 

References:  F,  W.  Gray,  G.  D  Macdougall,  D  H.  McDougall  \  P  Then.  rkau._- 
I       M.  Odell,  II.   B.  Cillis,  K.  I..    Wanklyn. 

LEGRIS     CHARLES   ERNEST,  of  Si    Joseph  d' Alms     Laki    SI     Johi 
Born  .it    \i.tic  R.  I.,  U.S.A     \pnl  1 2th,  1886;  Educ  ,  B.Sc.(C.E.),  McGill  Unh     1914; 
1910  <  Mimim  1 1.  red  man  with  Chester  Thin  el   C,  I      Providence,  It   I  :  191  I 
rodman,  1912  (summer),  instr'man.,  Boston  Elevated  Rlj  ;  1913    summer),   Btruct'l, 
dftsman.,  Monks  A  Johnston,  engre    and  archts     Boston;  1913  (Sep!    i  icl  I,  demons- 
r r .it.it  in  astronomy,   McGill  I  im  ;   1914  (summer),  struct'l    and  concrete  dftsman., 
Stone  &  Webster,  Boston;  1914-15,  private  practire,  civil  engrg   and  surveying,  \  n 
I;    L;  1915-16,  town  engr.,  Vi     Warwick,  R.  1       Uso  private  practici     1916-17,  private 
practice,   Vrctic;  1917-20,  instr'man.,  Western  Carolina    Powei  Company,  hydron 
tnc  development,    Bridgewater,    \  C.;    I!   10  m'.r.,   with     j 

i with  Catawba  Mfg    <8  Elei    Powei  Co  \   <       i  oi 

of  city  of  Charlotte  pi elle  Ferry  Bridge;  At  present  i 

with  Quebec  Development  Co.,  Si    Joseph  d'Alma,  Laki   SI     Fohn    Qui 

Reference!  u  S  Lee,  H  G  Cocbrani  II  M.  MacKaj  I:  Del  Frcncl  W.G 
Mitchell,  (  '    n    Shanl)  ,   \    DesRosii  rs 

I  l  l<  IHTON     '  HESTER    \I'\M.     ol    1639 

Born  at  Portland,  Me.,  1   8.A.,  Ool     !5th  1886    Edm      \    B.,  Bowdoin  Coll 

1908-11,  rodman,  transitman  and  inapt  New   York  Central  and  II 

River  R.  R.  office,  and  field  work  ii  ;  1911-14, 

I I  ii i  in  and  field  engi    for  J   Q    White  A  Co.,  New  York  City;  1914-16,  assl    supt. 
i.. i    Wm    ll    Ellis  a  Bona,  Boston,   Ma  191  -  16,  b    I     i|  t.  I                   Engrg,  l 
New  Haven  Conn;  1916-18,  s  r  Stoni    a  Webstei    Boston    M 
[918-19,  im  Co.,  New  Yo 

Philadi  [phi  i,  Pa     1921  tod     i 
i  ■■   ( 

,     eri  net  a:  W.  Smnill,  A.  D  I     Mcrrylci      I     n     farm      ' 
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MARTHELETJR     EL1E    LOUIS,  of  Sydney,  N.  8      Born  at  M  Igium, 

.  1 1 , .  188/     l  due  .  minini  in  i  mi  .  Inns.  Scientific  work 

[gium  III    I   cell'  '  I'.i  ii".  ]->.   l'.IIKI-lll;    l'.ll  1    I 

on,  N.  8.;  191  i  da  Tramway 

Chii  all  coal  opera 

British  Empire  Steel  Corpn.,  Sydney,  N   S. 

D    ii    MoDougall,  J   8.  Wbyte,  8.  C    Mifflen,  J.  J.  MoDougall.  A. 

1  II    ...  i:    B.  Kelsch,   \    1!.  I 

MORRISON     GEORGE    of  200  Mr et,  Sydney,    v  S.     H'.rn  at 

otland,  Sep!    30th,  1879;  Educ,  dip! a,  depl    ofeleo  engrg.,  City  and 

( iuilda  ol  I  ondon  Tech   <  'oil  .  London,  1897;  isu:  1902,  ap'tice  engr  .  fm,  MoKinnon 
.v  s.m,  in,-,  ii .  cnurs  .   Aberdeen,  Scotland;   1902-03    engr.  in  charge,  erection  <>f  elec. 
binary  and switchgear,  Witting Broe.,  London,  England; 
etc.,   Win  "i".  I  Iborall  i    Co.,    I  ondon;  1906-10, 
supt   ■■•  p1  ,  Brown,  Boveri  ft  Co   Ltd.,  London;  1910-12,  with  same  compa- 

ny in  charge  of  contract  dept.|  1913-23,  special  engr.  with  the  <  lanadian  Crocker  Wheel- 
later  the  English  Electric  Co.  of  Canada   Ltd.,  St.  Catharines,  Ont.;    At 
iii>-tri(-t  manager  maritime  provinces,  English  Electric  Co.  of  Canada,  Ltd. 
References     II-  \    Moore,  J.  S.  Wbyte,  W.  B.  Macdonald,  E.  G.  Cameron,  S.  C. 
Mifflen. 

Ml  NR0   -WILLIAM   CATJLDWELL,  of  Thorold,  Ont.    Rom  at  Toronto,  Ont. 

March  20th.  1900;  Educ  .  B,  Sc.  MoGill  1  niv.,  1923;  1919  (summer)  with  Price  Bros. 

Kenogami,  working  directly  under  Dr.  J.  S.  Bates;  1920-22  (summer),  worked 

rarioua  depts.  in  the  mills,  and  since  graduation,  asst.  engr.,  Ontario  Paper 

Co.   Ltd.,  working  on   Manieouagan  development,   75,000  h.p.   hydraulic  and   pulp 

mill  constrn. 

References:  .1.  S.  Bates,  C.  M.  MoKergow,  11.  M.  MacKay,  J.  B.  Porter,  E. 
I'.r ,,«  n,  J.  R.  Donald. 

REID— GEORGE   GRAHAM,    of    34    Victoria    Street,    Toronto.     Ont.     Rorn 

a(  Palmerston,  Ont.,  April  28th,  1895;  Educ,  2  vears,  faculty  of  science,  Univ.  of  Toron- 

to,  1917-18.  1919-20;  1915-17,  1920-21,  part  1922.  contractor  on  structural  work;  for 

the  past  three  years   and  at  present  engineer  with  A.   W.Connor,  M.E.I.C.,  Toronto. 

last  year  in  partnership.) 

References:  \.  W.  Connor,  F.  W.  Thorold,  R.  C.  Muir,  C.  W.  Cornell.  P.  Gillespie. 

RIDDELL  -JOHN  MORRISON,  of  55  Fairmont  Avenue.  Ottawa,  Ont.  Rorn 
at  Toronto.  Ont.,  March  9th,  1892;  Educ,  R.  A.Sc.  Univ  of  Tor.,  1913;  1912.  asst. 
to  R.  W.  E.  Loucks,  D.L.S.  subdivision;  1913,  asst.  to  las.  Dobie.  D.  &  O.  L.  S.  gen. 
BUTveys;  1914,  inspr.,  waterworks  dept.,  city  of  Toronto;  1914  (Aug. -Nov.),  in  charge 
primary'  triangulation  in  prov.  of  Quebec  for  Geodetic  Survey  of  Canada;  1915,  in 
charge  of  reconnaissance  for  primary  triangulation  connection  between  Quebec  and 
New  Brunswick;  1916-19,  overseas'.  Lieut.  &  Capt.,  Can.  Engrs.;  1920,  on  city  trian- 
gualtion,  London,  Ont..  Geodetic  Survey  of  Canada;  1921,  in  charge  of  precise  tra- 
verse work  in  Ontario  for  Geodetic  Survey  of  Canada,  and  at  present,  junior  geodetic 
engr..  Geodetic  Survey  of  Canada.  Ottawa. 

References:  N".  J.  Ogilvie,  J.  L.  Rannie,  W.  M.  Tobey,  A.  M.  Grant.  J.  W.  Menzies. 

RISLEY— WILFRED  CARY,  of  154  Whitney  Avenue,  Sydney,  N.  S.  Born 
at  Piermont.  N.H.,  U.S.A.  Dec.  29th,  1877.  Educ.,  R.  S.  Dartmouth  College,  1900; 
1905-20,  field  engr.  and  supt.  of  constrn.,  Dominion  Iron  &  Steel  Co.;  1920-23,  supt. 
of  mtee.  railway  and  shipping  terminals,  British  Empire  Steel  Corpn.,  Sydney,  N.S. 

References:  D.  H.  McDougall,  G.  D.  Maedougall,  C.  M.  Odell,  A.  P.  Theuerkauf, 
J.  S,  Whyte. 

SHARON— MAURICE  WILLIAM,  of  Regina.  Sask.  Rorn  at  St.  Thomas. 
Ont.  Nov.  1st.  INT.",;  Educ.  Collegiate  Institute,  St.  Thomas,  Ont.;  1894-97,  with  John 
R.  Long  &  Son.  architects,  St.  Thomas;  1897-98,  mech.  dept.,  Michigan  Central 
Rly.;  1898-99,  C.P.R.;  1899-1900,  Moran  Rros.,  engrs.  and  shipbuilders,  Seattle,  Wash.; 
1900-05,  topog'l  branch,  Dept.  of  the  Interior,  Ottawa;  1905-09,  dept.  public  works, 
Regina;  1909-13.  practising  architect,  Regina;  1913-23,  chief  arcbiteet,  dept.  of  public 
works,  prov.  of  Sask.,  Regina. 

References:  D.  A.  R.  McCannel,  J.  M.  Patton,  R.  N.  Rlackburn,  H.  S.  Carpenter, 
A.  P.  Linton,  L.  A.  Thornton,  S.  S.  Kennedy. 

HILL— SHERWOOD  NORMAN,  of  Ottawa,  Ont.  Rorn  at  London,  Ont.., 
March  22nd.  1881;  Educ,  grad.,  mining  engrg.,  school  of  practical  scicrjee,  1904,  C.  E, 
Univ.  of  Toronto,  1914;  1901-02,  (summers),  railroad  constrn.  work.  Ont.  land  surveys 
1903  (summer),  roadways'  dept.,  city  engrs'  staff,  Toronto;  1904  to  date,  with  topogra- 
phical  surveys.  Dept.  of  the  Interior,  asst.  office  engr.,  asst.  to  T.  S.  Nash.  D.  L.  S., 
M.  E.  I.  C,  Ottawa. 

References:  T.  Shanks.  A.  M.  Narraway,  T.  S.  Nash,  G.  H.  Rlanchet,  E.  S.  Martin- 
dali    G.  H.  Herriot. 

STEVENS— FREDERICK,  of  Walkerville.  Ont.     Rorn  at   Watford.    Hertford- 
Eng.  May  2nd.  1885;  Educ,  I.C.S.  course  in  structural  engr'g.  and  pvte.  study; 

2  years  in  shop  of  Hamilton  Bridge  Works  Co.,  Hamilton.  Ont;  1902-09,  general  shop 
Work  on  structural  steel,  bridge,  steam  shovel  and  locomotive  constrn.  Canada  Foundry 
Co.,  Toronto;  18  mos.  in  office  and  G  mos.  resident  on  constr'n  of  C.P.R.  Company's 
elevator  at  Port  McNicol,  Ont.  for  Can.  Rridge  Co.,  Ltd.,  Walkerville  Out.  and  3 
mos  «  ith  Structural  Steel  Co.,  Ltd.,  of  Montreal  in  charge  of  erection  of  G.  T.  Central 
station  train  shed  at  Ottawa  and  building  for  Canada  Cement  Co.,  at  Hull.  Que.  as 
resident  engr.  and  in  general  charge  of  work  (19111;  1912.  made  model  of  Quebec 
Bridge  for  St.  Law  rence  Bridge  Co.  .Ltd.;  3!4  yrs.with  St.  Lawrence  Rridge  Co.,  Montreal 
organized  ten-plate  dept..  assisted  in  operation  of  plant  as  a  foreman  and  was  respons- 
ible for  co-operation  of  depts.  until  June  1915;  June  1915-March  1919,  overseas  with 

'verscas  Rly  Constrn.  Corps,  promoted  to  Corporal  in  charge  of  steel  bridge 
section,  arrived  in  France,  Aug.  2(ith.  1915,  awarded  Military  Medal,  promoted  to 
•  '.S.M.  served  eontinously  in  France  until  Jan.  1919,  discharged  in  Canada,  March 
27th  1919;  1919  to  elate  checker  on  bridge  and  structural  steel  work,  Can.  Rridge 
Co     1  td.,  Walkerville.  Ont. 

References:  G.  F.  Porter,  C    M    Goodrich,  S    E    Met  iprman,  II .  W.  McMillan. 
A.  B    Richardson,  A.  I,.  Harkness,  J.  W.  Seens.  LeRoy  Wilson. 


THOMAS     EDWARD    IRNOLD    ol  I     St.  John.   N  R.     Born 

Born,  Cheek  d,  June  21st,  1886:  Ed  College,  Wakefield. 

Vorka.      1902-03,    Man- tester  Technil  (-04,    ordnance   mrvi-v,    British 

1906-08,   rodman,  including  instrument  works,  dfting,  cost 

analysis.  St.  John  Water  Work'-,  Loch  Lomond  i-xt-n  ;  1908-12,  last,  engr  .  dept  public 

work  office  ol  '   and  River;  1912 

:  H .;   1920-22,  ant. 
rch  1922  toi  Lin  charge 

taff,  under  the  engr.  public  work-.  St.  John  Harbour. 

Does:  II    G.  Hunter,  G   G.  Murdoch,  < '■  McN.  Steeves.  H.  F.  Bennett.  A. 
Gray. 

WALL     EDWARD    WALTER,  of  10*8  Sherbroolo  '     t real.  Que. 

Horn  at  Easthamnton,  Mass.,    '  i'.rown  Univ.. 

19111;  19IO, :"  •  ■  i:  lor  town  a  lence,  J{    I  .  and  with  Frank T.  West- 

.  oi i  (  I.  ,  North  Attleborough,  Man  .  on  survey  work;  1910-11,  rntoe.  of  way  dept., 
New  York,  New  Haven  and  Hartford  Railroad,  Providence,  HI.,  on  location  and  plot- 
ting of  public  and  private  siding-:  1911  Oct.-Nov  .with  same  I;  R  ;,w  inspr.  on  con- 
strn. of  new  abutments  to  the  Boston  and  New  York  main  line  bridge  at  Westerley. 
R.  I.  1911-12.  constm.  engr.,  ID  charge  of  all  lines  and  levels  and  quantities  upon  the 
erection  of  the  Vim  berg  bldg  .  for  the  Atlas  Constrn.  Co.  Ltd.,  Montreal:  1912-14, 
constrn.  supt.,  and  from  1914  to  present  date,  gen.  supt.  in  charge  of  all  constrn. 
work  for  same  company. 

References:  C.  M.  Morssen.  C.  J.  Desbaillets.  F.  E.  Field,  V.  Y.  Dorrance.  W.  H 
Wardw  11,  L.  A.  Amos. 

WOOTTON— ALLEN  .SHAKESPEARE,  of  975  Park  Road.  Vancouver.  B.C. 
Rorn  at  Rrackley.  Northants,  England.  July  26th,  1873;  Educ,  Magdalen  College 
School(Oxon). Associate  in  Arts,  Univ.  of  Oxford;  1  V.il-9'j.  pupil  and  asst.  to  late  Joseph 
Newman.  C.E.,  England.  Design  and  constrn.  of  waterworks,  sewers,  highways,  brid- 
ges and  bldgs.;  1890-1900,  engr.  and  surveyor  to  several  large  estate-  in  England; 
1900-04,  borough  surveyor  and  waterworks  engr.,  South  Molton,  England;  1904-10. 
town  surveyor  and  waterworks  engr.,  Rradford-on-Avon,  Eng. ;  1911-13,  supt.  of 
waterworks.  New  Westminster,  B.  C.J  1913  to  date,  chief  engr.  to  Board  of  Park 
Commissioners,    Vancouver. 

References:  G.  A.  Walkern,  C.  Brakenridge,  A.  E.  Foreman.  W.  Smaill.  N.  J. 
Ker,  P.  Philip,  A.  G.  Dalzell. 


FOR  TRANSFER  FROM  GLASS  OF  JUNIOR  TO  HIGHER  GRADE 

DA NAIS— PIERRE,  of  Baie  Saint  Paul,  Charlevoix.  Que.  Rorn  at  Raie  Saint 
Paul,  Apr  25th.  1890;  Educ,  B.  Sc,  Queen's  Univ.,  1917  and  graduate  of  Lavel  Univ; 
during  course,  summers  were  spent  working  with  land  surveyors:  1917.  leveller  on  water 
power  development  at  Chicoutimi  under  Edouard  I.avoie:  1918-1920,  pvte.  practice 
and  worked  with  land  surveyors;  1920-1921,  engaged  in  railroad  preliminaries  as  dfte- 
man,  topographer  and  transitman,  under  J.  F.  Grenon  A.M.E.I.C.;  1921-23.  erecting 
engr.  for  Quebec  Highway  on  Montreal-Sherbrooke  road,  for  five  mos.  directing  the 
concrete  work,  later  appointed  divisional  engr  for  counties  of  Rouville.  Iberville 
and  Missisquoi,  during  summer  engaged  at  the  works  and  during  winter  dfting.  in  the 
office,  under  A.  Paradis,  Dist.  Engr.  and  Gabriel  Henry,  A.M.E  1  C,  at  present  general 
supervisor  of  the  works  above  mentioned. 

References:  G.  Henry,  J.  F.  Grenon,  J.  Tremblay,  St.  G.  Harvey.  H.  Warren. 

NEILSON— STANLEY  ALEXANDER,  of  353  Westhill  Ave..  Montreal,  Que. 
Rorn  at  St.  Thomas.  Ont  Sept.  6th,  1895;  Educ,  B.Sc.  McGill  Univ.  May  1916;  1912 
(summer)  timekeeper  Alberta  Central  Rly.;  1913,  (summer)  rodman  Central  Rly.  of 
Canada;  191G  (summer)  dftsman.  with  CD.  Howe,  Grain  Elevator  Engineer,  Regina. 
Sask.;  Sept.  1916-Apr.  1917,  demonstrator,  engrg.  subjects.  McGill  Univ.;  Apr.  1917- 
May  1918,  res  engr.  Hull  Electric  Co.  Hull.,  Que.,  in  charge  track  and  paving  constrn. 
m'tce.,  etc.;  May  1918-Feb.  1919.  Lieut.  Can.  Engrs.  at  St.  Johns.  Que  and  Seaford, 
Sussex,  Eng.;  Feb.  1919-May  1920,  asst.  to  outside  plant  engr.  Bell  Telephone  Co., 
of  Canada,  working  on  standardization  of  outside  plant  materials,  constrn.  methods, 
foreign  wire  relations,  etc.;  May  1920-March  1921.  advtg  solicitor  for  Engineering 
Journal;  Mar.  1921-Mar.  1922,  dftsman,  Canadian  Laco  Lamps,  Ltd.  Montreal.  Que. 
working  on  design  and  constrn.  of  machinery  for  manufacture  of  tungsten  lamps: 
Apr.  1922,  to  date  with  Walter  J.  Francis  &  Co.,  consltg.  engrs  ,  Montreal  Que.  as 
asst.  engr.  on  hydro-elec.  power  development  surveys,  plans,  estimates,  investigations, 
reports,  etc. 

Reference:  W.  J.  Francis,  F.  R.  Rrown,  G.  G.  Gale,  G.  M.  Hudson.  E.  Klein,  L. 
B.    Kingston,  F.  S.    Keith. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

KIRBY— GUY  HURLSTON,  oi  Kenogami.  Que.  Born  at  Cooksbire.  Que.. 
March  31st,  1895;  Educ.  B.Sc.(elec),  McGill  Univ.  1922;  1915-19,  overseas,  C.E.F.. 
1919-2H.  elec.  mtee  and  repairs,  experiments  in  electro-chemistry,  etc.  Price  Bros. A' 
i  .I  I  id  ,  1922.  divn.  plant  engr's.  office,  eastern  divn..  Bell  Tel.  Co.  of  Can.,  asst.  field 
engr.,  acting  toll  Line  engr  :  At  present,  charge  of  high  voltage  transmission  line  eontrn.. 
supt  of  transmission  line  dept..  Price  Bros.  ,fc  Co  Ltd.,  pulp  and  paper  mills.  Kenoga- 
mi, Que. 

References:  C.  V  Christie,  G.  M  Hudson.  S.  E.  Oliver.  E.  Vinet.  H.  V.  Bignell. 
G.  ]      I  ayne.  W    G.  Mitchell.  F.  L.  Darrcll. 


Trade  Publication 
Portland  Cement  Association,  arc  distributing  a  pamphlet  entitled 

rete  Data  for  Engineers  and  Architects"  which  is  prepared  as 
an  aid  in  the  making  of  gotxl  concrete.  The  principles  set  forth  in 
i  In-   booklet  are  based  on  data  compiled    from   many   tb 

made  at  the  Structural  Materials  Research  Laboratory,  which 
is  maintained  jointlj  bj  the  co-operation  of  the  Lewis  Institute  and 
the  Portland  Cement  Association.  The  subject  matter  is  well  illustrat- 
ed and  contains  a  number  of  interesting  tallies  which,  with  the  other 
data  given,  should  prove  most  valuable  to  those  interested  in  principles 

Mite  making  as  developed  In  Professor  I>.  A.  Abrams,  mi  i  < 
This  b  ired  upon  application  to  the  Publicity  Depart- 

ment of  the  t  anada  Cement  Company,  Limited.  Montreal.  Que. 


Oil  Burner  Manufacturers  Form  Association 

The  American  Association  of  Oil  Burner  Manufacturers,  a  national 
organization  ol  both  home  and  industrial  oil  burner  manufacturers. 
•  'i<!\  formed  in  Chicago.  Broadcasting  accurate  data  conoern- 
burning  and  the  oil  burner  industry  is  one  of  the  Association's 
principal  aim-  Wallace  C.  Capen,  Home  Appliance  Corporation. 
Si  1  ouis,  wa>  elected  president,  and  Leod  D.  Becker,  Editor  of  Fuel 
<)il  lor  Heat  and  Power.  Galesburg,  111.,  was  made  acting  secretary. 
Temporary  headquarters  will  be  maintained  at  518  Bank  of  Galesburc; 
Building,  Galesburg,  Illinois,  and  Room  80S,  20  I-;.  Jackson  Blvd.. 
Chicago.  'The  Association  will  gladly  answer  inquiries  from  interested 
individuals  or  firms  concerning  all  kinds  of  oil  burning. 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  in  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  in.  sire-)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  in.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
is  invited.  Information  concerning  the  charge  for  any  specific  service  wil' 
be  given  those  interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library. 
29  West  Thirty-ninth  Street.  New  York,  N.Y. 


AERODYNAMICS 
Plane  Tables.     The  Aerodynamic  Plane  Table,  A.  F.  Zahm.     Nat  Advisory  Com- 
mittee for  Aeronautics,  Report  No.  1G0,  1923,  10  pp.  11  figs.     Describes  plane 
table  for  accurate  and  expeditions  geometriral  measurement  of  models  in  an 
aerodynamic  laboratory,  and  for  miscellaneous  truing  operations. 

AERONAUTICAL  INSTRUMENTS 

Contkoi^Surface-I'osition  Recorder.  An  Instrument  for  Recording  the  Position 
of  Airplane  Control  Surfaces,  K.  M.  Ronan.  Nat.  Advisory  Committee  for 
Aeronautics — Technical  Notes,  no.  154,  Aug.  1923,  4  pp.,  3  figs,  on  supp.  plate. 
Describes  instrument  which  makes  a  continuous  record  of  angular  position  of 
an  airplane  in  steady  flight  and  during  acrobatics;  has  proven  useful  in  researches 
into  stability  and  controllability. 

!.'|"|(Ning  Tachometer.  The  N.  A.  C.  A.  Recording  Tachometer  and  Angle  of 
Attack  Recorder,  H.J.E.Reid.  Nat.  Advisory  Committee  for  Aeronautics — 
Technical  Notes,  no.  15(1,  Aug.  1923,  3  pp.,  4  figs,  on  supp.  plate.  Description 
of  airplane-flight  apparatus  for  use  in  conjunction  with  a  recording  galvanometer 
employed  for  obtaining  contimious  records  of  angle  of  attack  and  engine  speeds. 

AERONAUTICS 
Research.  Making  America  Independent,  in  the  Air.  Mech.  Eng.,  vol.  45,  no.  9, 
Sept  1923,  pp  513-520,  17  figs.  Inception  of  National  Advisory  Committee 
for  Aeronautics,  its  organization  for  research  and  results  it  has  aehived  at  Lang- 
ley  Field  laboratory.  Wind-tunnel  testing;  instruments  for  determining  mag- 
nitude and  distribution  of  stresses  in  aircraft;  flight  testing  of  airplanes;  test 
airplanes;  oil-engine  design. 

Relation  between  Aeronautic  Research  and  Aircraft  Design,  Joseph  S. 
Ames.  Roy  Aero  Boc.-  .11  ,  vol.  27,  no.  152,  Aug.  1923,  pp.  381-404,  23  figs. 
Wilbur  Wright,  lecture,  delivered  May  31,   1923, 

Standardization  of  Methods  of  Research,  Richard  (ilazebrook.  Flight,  vol. 
15,  no.  2li,  June  2K,  1923,  pp.  347-350,  2  figs  Progress  of  research  in  various 
countries,  especially  on  models  carried  out  in  wind  tunnels  of  different  designs. 

\II!   COMPRESSORS 
Losses      Wastage  in  Compressed-air  Systems,  F.  Johnstone  Taylor,     Eng.   &  Min. 
.11  -Press,  vol    116,  no   8.  Aug.  25.  1923,  pp.  331-332,  0  figs.     Meter  an  effective 
aid  in  checking  power  losses;  describes  different  types. 

AIR  PUMPS 
•  m' ovde.nmim;  Plants      Development   of  Air  Pumps  f..r  Steam  Condensing 
Plants.  W,  A.  Dexter,  I r ■  ■- f    Mai   Engrs.-Trans.,  vol.  35,  July  1923,  pp  77-120 
and   (discussion)   120-130,  27  figs      Description  of  different  types  of  pumps 

ind  their  uses. 

ORPLANE   ENGINES 
Hsavt-Oxl.    The  Heavy-Oil  Aero  Engin,  J    I    Chalonei      Qas  &  Oil  Power,  vol.  18, 
no.  21.".,  Aug.  2.   1923,  pp.   181-183,  2  figs       Mi  .  ■ 
<J  heavj  ml  airplane  engine. 
owrra-TTPi       The   Revolver  Type   Engine       Autocar,  vol,  51,   no    1450,    Vug 
I,  (023,  p    189,  2  lit--        \  design  which  was  tried  In  France  ten  yean  ago   and 
which  has  no*  been  produced  bj  I  douard  Laage  in  form  ol  a  300  np  aero  engine 
with   18  cylinders  arranged  in  t«"    horisontall)   opposed  rini 
of  eight  each;  principles  upon  which  it  worl     embodyingi 
inert  I  i  fill  H  n.  \ 

VIRPLANES 
■■ii  -      The  Effect  ol  Virfoil  Thickness  and  Plan  Form  on  Lateral  Control  n    I 
Hod      Vit    \.i        .     i  ommittee  f"r    Aeronautics,   Report    No    189 
pp  .  23  figs      Desci  iption  o 

net  tits  obtained 

.",21 


Mall.  The  Aeromarine  Night  Mail  Plane.  Aviation,  vol.  15,  no.  10,  Sept  3,  1923, 
pp.  274-275,  2  figs.  All-metal  fuselage,  high-lift  wings,  and  Liberty  engine  are 
distinguishing  features  of  new  airplane. 

The  Curtiss  Night  Mail  Plane.  Aviation,  vol.  15,  no.  10,  Sept  3,  1923, 
272-273,  2  figs.  Powered  with  C6  163-hp.  engine;  performance  and  weights; 
characteristics  and  special  features. 

Wings.  Thrust  Centres  and  Maximum  Load  of  Wings  ((Les  centres  de  poussfi  et 
les  portances  maxima  des  ailes),)  W.  Margoulis.  Aeronautique,  vol.  5,  nos. 
49  and  50,  June  and  July  1923,  pp.  254-259  and  292-300,  15  figs.  Effect  of  pro- 
file of  carrying  surfaces  on  longitudinal  stability;  recent  Gottingen  experiments 
on  wing  profiles;  Joukowski  profile;  transformation  of  Joukowski  formula; 
wing  profiles  proposed  by  Mises  and  Tchapliguine;  thrust  centres;  effect  of  num- 
ber and  disposition  of  wings. 

AIRSHIPS 

Rigid.  New  Type  of  Rigid  Airship,  H.  K.  Ihrig.  Aviation,  vol.  15,  no.  10,  Sept. 
Sept.  3,  1923,  p.  283,  1  fig.  Proposed  type  with  external  helium  chambers  and 
internal  hydrogen  chambers. 

ALCOHOL 

Denatured.  Denatured  Alcohol  in  Canada,  Ross  E.  Gilmore.  Can.  Chem.  &  Metal- 
lurgy, vol.  7,  nos.  5  and  6,  May  and  June  1923,  pp.  116-118  and  155-158.  Abo 
Chem.  &  Industiy,  vol.  42,  no.  34,  Aug.  24,  1923,  pp.  802-808.  Complete 
summary  of  composition,  use  and  consumption  of  denatured  alcohol  with  review 
of  regulations  in  United  States  and  Great  Britain;  recoverability  and  toxicity; 
denatured  alcohol  in  Great  Britain  and  United  States;  industrial  alcohol  for 
motor  fuel;  quality  and  price. 

ALIGNMENT  CHARTS 
Practical  Construction.     Practical   Construction     of    Alignment   Charts,  R.  T. 
Livingston.     Power  Plant  Eng.,  vol.  27,  no.  18,  Sept  15,  1923,  pp.  933-935,  5 
figs.     Study  of  various  types  of  charts  for  various  purposes 

ALLOYS 

Brass.     See  Brass. 

Bronze.     See  Bronze. 

Research.  Research  and  Control  Methods  in  Metallurgy  (Methodes  de  recherche 
et  de  controle  dans  hi  mc-talhirgie  de  precision),  Pierre  Chevenard.  Soeiete  des 
Ingenieurs  Civils  de  France — Procrs- Verbal,  no.  13.  June  22,  1923,  pp.  451^457. 
Deals  with  a  series  of  alloys  of  special  physical  and  chemical  properties  produced 
at  Imphy  works  of  Commentry-Fourchambault  Co.,  including  invar,  clinvar, 
platinite — which  can  be  welded  to  glass  etc.,  and  describes  methods  of  testing. 

AMMONIA  COMPRESSORS 
Sinole-Aotino.     Performance  of  Single  Acting  Simple  Ammonia  Compressor,  and 
Tubular  Condensers,  Refrig.  Eng.,  vol.  10,  no.  1,  July  1923,  pp.  14-21.     Dis- 
cussion of  paper  by  George  A.   Home,  printed   in  same  journal,  Nov.   1922. 
(See  reference  in  Eng.  Index  1922,  p.  35.) 

ANEMOMETERS 
Recording.     A  Component  Anemometer,  Kyotoku  Fuji.     Japanese    Jl.  Physics- 
Trans.,  Abstracts,  vol.  1,  nos.  9-10,   1923,  pp.   101-106,  5  figs,  partly  on  supp. 
plates  Construction  and  operation    of   an   anemometer   recording  continuously 
two  rectangular  components  of  wind  velocity. 

APPRENTICES,  TRAINING  OF 
Foundry.     Training  Foundry  Apprentices,  II.  A.  Frommell      Foundry,  vol.  61.  nos, 

17  and  is.  Sept  1  and  15,  1923,  pp  689-691  and  737-739.  2  figs.  Educational 
system  with  both  practical  and  theoretical  branches  established  by  Falk  Corpo- 
ration, Milwaukee,  Wis. 

Training  Foundry  Apprentices  in  France,  II  \i  Lane.  Iron  Age,  vol. 
112,  no.  12,  Sept.  20.  1923,  pp.  733-734,  1  fig.  Making  directors  of  molding- 
machine  operators  and  foremen;  much  of  work  done  in  green  sand  rather  dry. 

ASBESTOS 
Quebec,  Canada.     The  Quebec  Asbestos  Industry,  Norman  R.    fisher.      Can.   Min. 
.11.,  vol.  44,  no    33,  Aug    17.   1923.  pp,  649-655,  9  figs      Describes  John 
mine:  production  record;  occurrence .  characteristii  mining  methods; 

milling  methods;  crushing,  drying,  grading  etc 

ASPHALT 
Mixtures.     Factors  Controlling  Behavior  of   Asphalt   Mixtures    Jacques  C    Morrell 
and  Lester  Kirschbraun      Chem    A    Mel    Ei  9,  Aug   27.  1923, 

pp  362-364,  5  fin*      Physioal  properties  ol  mixtures  ol  solid  and  liquid  nj 

carbonc  widely  used  iii  industry 

\i   TOMOBI]  I     ENGINl  - 
Carburetors,     -  itors. 

Lubrication      Dilution  ol  Crankcase  Oil  is  Serious  Factot  Even  in  Summer,  A.  Lud- 
low Clayden       Automotive  Industries    vo\    19,  no.  9,  Aug.  30,  1923,  pp.  415 
417,  3  figs      Average  of  10  to  15  per  i  hot  weather 

i  iscosits      i  'nidation  which  striki  i  li    ol  hoi   i 

head  ei aged  by  i Kei 

Testing      Hoti   One   British   Laboratoi  I  Automotive  I'nginna. 

Mm  i  i  do      \nt il  "  e  fndu  tries,   (  ol     19,   no     1 1,   Sepl 

pp    i 

rly  desi|  e  to  detonn- 

tion,  incompleti    burning  "I  fuel  and  to  ei  lulty 

i  in  1 1      i  Automobili  i 

17''  in red  and  e  ■ 
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u   ["OMOBILE   I  l  II- 
Al  ■  ..Mm       \!.  ohol  ' be  Motor  I  hi  m    Age    I 

vol  9,  no  215,  July  28,  1923,  pp  84-85      Description  ol 
tin.-  ■■!  gili  ol  alcohol,  petrol  and 

benzol,  with  deductions  drawn  therefrom;  results  from  prai  tical  exix  rieni  i 
use  of  an  alcohol  mixturi  in  modern  motor  oar 

Lignite  i\n  Pi  u  Pbo -      Substitute   Automotive  fuels  Obtained  from  Lignite 

and  Peat,  P   M    Heidi       Automotive  Industries,  vol    iv.no   11,  8epl    13,  Ifl 

pp    536-357      Low  temperature-distillation  Bysl ipplioable  '"  these  as  well 

as  coal;  i>"t)i  osed  extensive]}   i"   Europe;  Lubricating  oils  an    obtained,  but 
qualitj  has  been   unc  experiments   made   in   German}    and    ol 

countries 

U   TOMOBIl  I     MAN1  FACT!  RING    PLANTS 

(iiiiuiN,  Paris,  Franci       Features  of  a  French   \ui obile  Plant,     fron   Ace,  voL 

112,  no.  11,  Sepl    13    1923   ,2-673,   I  figs      Citroen  plant  in  Parisinstalls 

tube  and  lnll.i  nulls,  rapid  handling  ol  cars  b}   painl  drying  -■ 

Conveying    Bodies    i"    Abbeubli      Conveying    Automobile    Bodies   to    Assembly. 

Iron  Age,  vol    112,  m>  7,  Vug   16,  1923,  pp    106-407,  3  fift      Efficient  handling 

through  tunnel  undet  (  lleveland  street;  both  vertical  and  horizon!    I  n  ovi  mi  nt. 

I  Sim  i.i    l'i  w  i       Ford  Principles  and  Practice  at  River  Rouge      John 

II    Van  Deventer      Indus   Management  (N.  1   l,  vol   66,  t,  Sepl    1923,  pp 

151-159,  26  tigs      Manufacturing  and  assembling  bod}   parts. 

Quality  Engineering  Departmeni  Standards  of  Quality  Are  Maintened  by  Spe- 
cial Department,  W.  I.  Carver  Automotive  Industries,  vol.  19,  no  8,  Aug 
23,  1923,  pp.  376-378.  Details  ol  quality  engineering  departmeni  inaugurated 
:it  plant  of  Packard  Motor  Car  Co  for  maintenance  of  uniform  standard 
quality  throughout  entire  production  and  constant  stud}  and  investigation 
from  every  ;int'!i-  toward  ans  improvement  consistent  with  standards  of 
engineering,  manufacturing  and  service  departments;  how  it  operate  and  ■ 
it  accomplishes. 

AU  rOMOBILES 

Brakes.  Four-Wheel  Brake  Developments  Auto-car,  vol.  51,  no  1452,  \ug  17. 
1923,  pp.  296-298,  5  figs.  Magneticall}  operated  Drakes  for  front  or  reai  wheels; 
improved  methods  ol  four-wheel  I ir.-ik,-  application. 

Proper  Study  of  Weight  Distribution  Essential  to  Correct  Brake  Design, 
P  M  Hi  -li  it.  Automotive  Industries,  vol  19,  nos  6,  7, 8,  and  9,  Aug.  9, 16,  23 
and  30,  1923,  pp.  258-260,  322-324,  370-373  and  124-426,  2  figs.  Discussion  of 
important  phases  oi  brake  design.  Aug.  '.):  Inaccuracies  in  calculating  efficiency 
of  various  brake  elements.  Auk.  Hi,  Advantages  and  disadvantages  of  trans- 
mission '.Makes.  Aug.  23:  Major  problems  involved  in  four-wheel  brake  design. 
Aug.  30:  Pressure  is  inure  evenly  disrtibuted  over  surface  of  band  brakes. 

Quality  of  Brakes  Has  Marked  Effect  on  Capacity  of  Highways,  W.  S. 
James.  Automotive  Industries,  vol.  49,  no.  9,  Aug.  30,  1923,  pp.  412-414,  4  figs. 
Minimum  stopping  distance  is  usually  controlled  by  friction  between  tires 
ami  road  anil  proportion  of  weight  on  wheels  which  are  braked.  Slippery  road 
surfaces  and  unsafe  brakes  reduce  number  of  vehicles  per  hour  arteries  can 
handle. 

PaBTS  MANUFACTURE.  Addition  of  Simple  Fixtures  Lowers  Manufacturing  Costs. 
Automotive  Industries,  vol.  49,  no.  8.  Aug.  23,  1923,  pp.  380-382,  8  figs.  Ec- 
onomic problems  of  parts  manufacturing  plant;  considerable  flexibility  in  equip- 
ment often  necessary;  efficiency  can  be  increased  without  raising  overhead 
expense;  special  grinding  process  simplifies  work  on  horns;  describes  methods 
found  useful. 

Signal  and  Tail  Lights.  Electric  Signal  and  Tail  Lights  for  Cars.  Elec.  Rv.  .11  , 
vol.  (>2,  no.  9,  Sept.  1,  1923,  pp.  333-334,  I  figs  I  fse  of  an  inside  shell,  fitted  with 
glass  of  different  colors,  which  can  be  rotated  between  lamps  and  lens,  permits 
a  variety  of  indications  to  be  given. 

Suspension.  Suspension  of  Vehicles  (Quelques  remarques  sur  la  suspension  des  velii- 
eules),  P.  Leinaire.  Technique  Modernc,  vol.  15,  nos.  8,  9,  10  and  11.  Apr  15, 
May  1,  15  and  June  1,  1923,  pp.  241-243,  265-273,  300-307  and  327-331.  24  figs 
Dynamic  and  geometric  laws  of  motion;  formulas  and  calculations;  characteris- 
tics of  springs;  movement  of  axles  and  parts  suspended;  movement  of  chassis 
during  running;  definition  of  comfortable  riding;  amplitude  of  oscillations  and 
their  absorption;  experimental  verification;  measuring  coefficient  "comfor- 
table"; etc. 

Wheels.  Comparative  Merits  of  Steel  Dies  and  Wood  Wheels  for  Automobiles, 
J.  W.  White.  Soc,  Automotive  Engrs. — .11.,  vol.  13,  no.  8,  Sept.  1923,  pp. 
207-241  and  (discussion)  211-212,  3  figs.  Problem  of  whether,  in  coinnect  ion 
with  disc  wheel,  a  five  or  four-wheel  set  will  be  preferred  generally;  disk-wheel- 
tire  inflation;  disk  and  wood-wheel  comparisons;  essential  technical  features 
of  disk  wheel  that  require  careful  study;  resiliency  and  fatigue;  energy  for  acce- 
leration; noise;  steel  for  disk  wheels;  finish. 

Wire  Wheels,  \V .  \V .  Davison  Soc.  Automotive  Engrs. — Jl.,  vol.  13, 
no.  3,  Sept.  1923,  pp.  201-204  and  233,  o  figs.  Discusses  spoke  breakage,  chief 
difficulty  in  use  of  wire  wheels  for  heavy  cars  during  pioneer  days;  spoke  design; 
triple-spoke  system;  greater  tire  mileage,  easy  tire  change,  and  quicker  get-away 
obtained  with  wire-wheel-equipped  car;  driving  parts. 

AVI  ATION 
Aerial  Transportation.     Air  Transport,  \V.  Sefton  Brancker.     Inst,  of  Transport 

.11.,  vol.  4,  no   9,  July  1923,  pp.  357-366  and  (discussi 367-384.     Value  ol 

air  transport;  its  relation  to  other  forms  of  transportation;  economic,  safety, 

and  other  factors. 
Lighting  for  Night  Flying     Artificial  Illumination  for  Landing  Fields.  Charles 

StahJ       Aviation,  vol.   15,  no.   11.  Sept.   10,  1923,  pp    302-304,  7  figs.     Notes 

on   lighting   requirements   for   night    landing;    airplane   searchlights;    long-range 

beacon  light;  illuminating  the  fields. 


B 


BAGASSE 
Fuel  Valve.     Inei  i  Value  ol  Bagasse,  II    Sornay.     La    Planter  i  Sugai 

Mfr  ,  vol.  71,  no.  6,  Aug    11,  1923,  pp.  113  and  111      Bow  to  avoid  use  ol   an- 
other fuel  than  bagasse;  improving  qualitj  of  bagasse;  bagasse  dr\  nig,  etc 

BALANCING 
Rotating    Machines!       Mechanical    Balance   ol    Rotating    Machinery,    Philip   G 
Bernholz      Power  Plant  I  rig  .  vol   27,  no    17.  Sept.  l.  1923,  pp   891  892,  l  fig 
i  ■■  tl    wit!    medium  size  and  medium-speed  machines;  taking  running  balance 

BEARINGS 

A\!  i-l  an  i  ion      Tracing  Anti-Friction  Hearings  to  tlnir  Origin,  Philip  C.  Gunion 
Belting,  vol  23,  nos   1  and  2,  July  and  Aug   1923,  pp  36,38,  10,  12,  and  30  and 

32,  i  Sj  Principles  ol  dun  bearings  used  bj  ancients;  wheels  and 

pulleys;  babbitt  metal    (unction  of  lubricant,     Aug     Development  of  ball  and 
roll,  i 


BEARINGS,  BALL 

■    it\  .   II    '  .     I  ii  •  land        Anton 

pp.  368  ',*>'*      Metallurgist  claims  inner  race  is  Dart 
impossible  to  procure  iteel  which  ■-  entire!}   free  from 

for' 

by  anncalii 

BEAMS 

'  o\i  hi  ii.     I  on-nis  U.   Si  io  KG  'i'         I 

Concrete,  Plain  and  Reinforced   '     R    x~oung      Ai 
Ret  .  vol    124,  no    2425,    Aug    1,  1923,  pp    121-12 
anal}  lis;  tor-ion  of  reinfoi 
tests  on  o  raity  of  Ton 

conclu 
Ki.im mo  i.n-t 'on>  km i.      \.  «    1  >.  u<   oi  Pre-Cast  Concrt 

McCullough.     Lug   and  Conti  July  2">,  : 

pp.  175-178,  4  fii  -      Reprii 

from  Carnegie  Te<  h.  Jl. 

BE  ARINGS    I  HR1  -I 
.Mo  mi  i       Michel!  Bi  ting,  Engini 

Aug    -i.   1923.  !•    157,  Motes  on  application  ol   Michell  principl 

lubrication  of  tunnel  Bhafting  ol  8   9    PI 

BELT    DIMM. 
Fundamentals       Fundamentals     of       Transmission      ol      Power      by      Heh 

Louis     w.     Amy      Indus.     Management      Lond        vol      10 

9,  1923,  pp   73-84,  -'  tigs      Pulley  grip  and  ■. 

belt;  large  influence  of  arc  of  contact 
Li  mhi  a  Mill.     Typical  Bell  Drives  in  Lumber  Mill  of  I 

Belting,  vol.  23,  no    2,  Aug    1923,  pp    21-23.  S  figs.     Practice  of  Sugar  J 

Lumber  Co.',  Pinedale,  Cal.;  large  number  of  big  and  In  I 

while  rubber  conveyor  belt-  ;,rc  also  in  sen 

BELTING 

Leather,  Tests  of.  How  a  Leather  Belt  Transmits  Powei  I  Edgar  Rhoads  and 
li.   H    Tatnall.      Iron  Age.  vol     112,  no  -  44-485,4   figs. 

Considerations  ol  tension  on  two  Bidet  ed  and  fri  • 

to  power. 

BLAST-FURNACE  G  AS 

Burners.  Blast-Furnace  Gas  Burners.  Practical  Engr.,  vol.  68,  no  1901,  Aug.  2. 
1923,  pp.  61-62,  ■")  figs      Describes  burners  made  by  Powi  inomy  Co, 

( ilasgon 

Utilization.     Utilization  ol  Blast-Furnace  and  Coke-Oven  Gas    Sur  I'utilisatior. 

gaz  de  hauts  foiirneau\  et  de  tons  n  coke    .  Lucien  Mange      Metallurgie.  vol 
55,  nos   23,  and  24,  June  7  and  1  1.  1923    pp   823-825  and  359-360.  Chanel 
tics  of  these  gases;  use  for  boiler  firing    firing  of  Martin  furnaces:  use  of  mil' 
Of  both  gases;  coke-oven  gas  for  Bynthetic  ammonia  by  Claude  proa 

BLAST   II  1S\  A(  ES 

Charging      Variation  of  Ratio  of  Coke  and  Determination  of  Trice  of  Raw  Mati  i 

in  the  T! mis  Tig  Iron  Blast  Furnaces  (Variation  de  la  mise  au  mille  de  coke 

it  determination  du  pnx  des  matieres  premieres  dans  les  hauts-fourneau- 
fonte  Thomas..     P    Presles       Revue  de  Metallurgie.  vol.  20,  no.  7.  July   I 
pp     157-468     Calculations  of  quantity  of  coke  for  ores  of  different  character 
and  for  different  composition  of  coke,  cost  per  ton  ol  smelting  under  varying 
conditions. 

Operation,  The  Use  of  Hot.  Dry,  Humid  or  Superoxidized  Air  in  Gas  Producer- , 
Cupolas  and  Blast  Furnaces  Remarques  diverses  au  sujet  de  Lemploi  de  l'air 
cliaud.  de  Pair  sec  on  humide  et  de  lair  suroxyg*ne  dans  les  gazogen.  - 
et  hauts  fourneaux),  I  Seigle  Re>  lie  de  Metallurgie.  vol.  20,  no.  7,  July  1923. 
pp.  481-489.  1  fig  Varj  ing  conditions  des' red  in  each  case;  gas  producers  and 
furnaces 

BOILEB    1T.LDW  ATEB 

De-gassing.     The   Kestner  System   of     Purification.   Evaporation  and  D. 

Power  Engr  .  vol.  18,  no-  208  and  209,  July  and  Aug.  1923,  pp.  262-264  and 
309-311,  9  tig-  In  Paul  Kestner's  system  of  boiler  Feedwater  purification 
a  small  percentage  of  boiler  contents  is  continuously  blown  down,  living  carrn-d 
to  softening  at  nia  rat  us.  thus  heating  up  raw  water  and  shortening,  time  required 
for  elimination  of  salts       Kestner  evaporator. 

Salt  Elimination.     Concentration  Salinity  Indicators  for  Measurement  of  Surface- 
Condenser    Leakage  and    Distilling    Plant    Operation.   C     A     Jones.      Am.   B 
Naval  Engrs.     .11  .  vol    35,  no   3,   Aug    1923.  pp.  526-538,  12  figs      Apparatus 
and  methods  developed  to  eliminate  salt  from  boiler  feedwater. 

BOILER   FIRING 

rsMPERiNG  Coal     The  Tempering  of  Coal,    Thomas  v    Marsh      \ssn   Iron  ft  & 

Elec.  Engrs.,  vol.  5,  no.  9,  Sent  1923,  pp  369-379,  t  figs  Conclusions  drawn 
from  investigations,  reports  to  questionnaires,  and  discussion. 

BOILER   II  RNACES 
\ie  Prehi  \  i  i\<;       Air  Preheater  Types  and   Apolication,  Johnstone  Taylor.     Power 
Plant  Kng.  vol  27,  no   18,  Sept    15,  1923.  p*p  928-930.  5  figs.     Review  of  British 

attitude  towards  benefits  derived    from  use  of  prelnater  air  for  boiler  furna 

Ljungstrom  Air  Preheater.    Chem.  A  Met.  Engr.,  vol.  29,  no   B,  Aug.  20, 
1923,  pp.  326-327,  3  figs      Carries  heat   continual!}    i"  mechanical  way  from 
flue  gases  to  incoming  air;  compact  in  design,  simple  in  operation  and  per: 
ready  application  to  existing  plants  or  new   installations 

General  Factors  Governing  Design  of  Arches.  Zuce  Kogan      Power  Plant 
Eng.,  vol.  27,  no    18.  Sept    15    19!  :  action  of 

arches  : i ii, l  factors  involved  in  their  dee 
Forced  Draft     Should  Draft  Over  the  Fire  Be  Controlled  ?     E    M.Eliot.     Steam 
Power,   vol     2,    no.   .">.   June    1923,    p.    10,    1    fig       Outline  of   conditions  which 
must  be  met  in  determining  most  economical  draft  ..\cr  tire  for  any  boiler  i. 
forced  draft. 
< ;  \s  Explosions  in      Gas  Explosions  in  Boiler  Furnaces  and  Flues  fLes  explosions 
ga/  dans  les   foyers  et   carneaux  de  chaudieres      \  ietor    Kai 
Industnelle  de  Mulhouse     Bui.,  vol  89,  no  5,  Ma}  1923,  pp.  317-325    Presence 
ol  explosive  mixtures  in  boiler  furnaces  and  rules  to  follow  for  avoiding;  explo- 

ions  and  consequent  damage 

BOILEB   OPER  \  HON 

('■•Mm  ~i  m\-Cii\  i  uni  Apparatus  Present  State  of  Combustion  Control  (Latecnica 
del  controUo  dells  combustione  alio  statu  preeente  tndustria,  vol.  37.  nos. 
5,  6  and  8,  Mar  15,  31  and  \pr  30,  1923,  pp  94-96,  113-114  and  149-180, 
IS  figs.  Deals  with  manometers;  water.  steam,  and  gas  meters,  thermometers; 
pyrometers;  pj roscopes;  apparatus  for  analysis  ..t  products  of  combustion;  etc 

Graphic  Controi  i  Iraphic  Control  Applied  to  steam  Generators  >  Le  controle  cia- 
pbique  individuel  applique  aux  generateurs  de  vapour  .  II  Oarra  and  F.  Rey- 
moiid      Chaleur  A  Industrie.  \,.l    I.  no    >s.  Juni    1923,  pp.  511-513,  4  rig- 

Supp     plat..      Charts   showing   avoidable    losses    in   steam   generators,   and   their 

applical  ion, 

52! 


November,  1923 


THE    ENGINEERING    JOURNAL 


143 


Oii.-Fireo,  Automatic  Control  for.  Automatic  Control  for  Oil  Fired  Boilers,  S. 
B.  Derby.  Power  Plant  Eng.,  vol.  27,  no.  17,  Sept.  1.  11123,  pp.  875-87G.  2  figs. 
Scheme  used  in  plant  of  John  B.  Stetson  Co. which  has  given  satisfactory  results. 

Temperatuke   Control.     Temperature  Control   for   Boilers.   F.   D.   Potter.     Com- 
bustion,  vol.   8,  no.   5,  June   1923,  pp.  374-376,  3  figs.     Presents  chart  and 
table  showing  relation  between  temperature  and  CO2. 

Trottbi.es.  Boiler  Troubles  from  the  Operating  Man's  Standpoint.  Carl  J.  Smith. 
Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923,  pp.  349-353.  Deals 
with  troubles  encountered  in  operation  and  maintenance  of  steel-mill  boilers. 

Water-Tube  Boilers.  Recent  Water  Tube  Boiler  Practice  A.  G.  Pratt.  Steam 
Power,  vol.  2,  no.  7,  Aug.  1923,  pp.  5,  10.  and  12.  Improvements  in  design 
enabling  more  efficient  operation;  use  of  pulverized  coal  for  boiler  firing. 

BOILER  PLANTS 
Heat  wd  Power  LOSSES.  Power  Problems  of  Vital  Interest  to  Executives,  James 
T.  Beard.  Indus.  Management  (N.  V),  vol.  66,  no.  3,  Sept.  1923,  pp.  170-176, 
7  tigs.  Heat  and  power  losses,  and  how  to  prevent  them 
1  Code  for.  Test  Code  for  Stationary  Steam-Generating  Units.  Mech.  Eng., 
vol  4."..  no.  9.  Sept  1923,  pp.  548-558  and  565.  Preliminary  draft  of  another 
code  in  series  of  19  being  formulated  by  AS. ME.  Committee  on  power  test 
codes. 

BOILERS 

DESIGN.  Boiler  Design  and  Furnace  Maintenance.  William  Sidney  Corner.  Indus. 
Australian  &  Min  Standard,  vol.  70,  nos.  1805  and  1800,  July.  5  and  12,  1923, 
pp.  17-19  and  56-58,  .">  figs.  Particulars  of  some  boiler  installations;  boiler 
settings;  arch  maintenance;  side  walls,  etc.;  baffles;  secondary  combustion; 
water-cooled  backs;  firebricks.  Abstract  of  paper  read  befoer  Instn.  Engrs., 
Australia. 

Heating,  Fuels  for  Comparative  Tests  of  By-Product  Coke  and  Other  Fuels  for 
House-Heating  Boilers.  Henry  Kreisingcr.  John  Blizard,  H.  WT.  Jarrett,  and 
J.  J.  McKitteriek.  (J.  S.  Bur.  Mines,  Technical  Paper  315,  1923.  21  pp.,  10  figs. 
Results  of  tests  made  to  compare  by-product  coke,  bituminous  coal  and  anthra- 
cite as  fuels  for  small  boilers.  One  of  series  of  reports  disseminating  information 
regarding  fuels  best  adapted  for  heating  houses.      Bibliography. 

High-Pressure.  High  Pressure-Steam  Boilers,  D.  S.  Jacobus.  Assn.  Iron  &  Steel 
Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923.  pp.  335-347,  3  figs.  Describes  develop- 
ment and  operation  of  series  boilers;  in  latest  boilers  for  high-pressure  and 
high-temperature  superheated  steam  built  by  Babcock  <fc  Wilcox  Co.  super- 
heater is  placed  above  series  of  tubes  in  drop-leg  and  below  main  body  of 
tubes  of  boiler. 

Joints  STANDARDS.  Standards  for  Tongue  and  Groove  Joints.  Power  Plant  Eng., 
vol.  27.  no.  17,  Sept  1.  1923,  pp.  877-878,  1  fig.  Recommendations  by  Olaf 
E.  Oleson  for  standardization  of  flanges  and  bolting  for  steam  service. 

Oil  Burking,  Convention  to.  War  Department  Turns  to  Fuel  <  hi,  W.  W.  Bowman. 
Power,  vol.  58,  110.  9,  Aug  28,  1923,  pp.  327-329.  3  figs.  A  high  record  of  gross 
and  net  combined  boiler  and  furnace  (  fficieney  test  with  varying  loads. 

BRAKES 
An;  Electric  Road  Operation  and  Maintenance  of  Air  Brakes.  F.  A.  Miller.  Pacific 
liy.  Club — Jl.,  vol.  7.  no .3.  June  1923.  pp  28-32  and  (discussion)  33-36,  History 
of  development,  applications  to  different  types  cars;  maintenance  and  handling. 
The  Development  of  the  Air  Brake  for  Steam  Road  and  Traction  Uses, 
V.  Villette.  Pacific  Ry.  Club— .11.,  vol.  7,  no.  3,  June  1923,  pp.  3,5,  7,9,  11,  13. 
15,  17,  19-24,  6  figs  Historic  paper  outlining  air-brake  development;  rela- 
tion to  steam  railroads  and  traction  service;  many  different   types;  locomotive 

equipment;  traction  brake  equipment 
Freight-Train.     Continuous  Brakes  for  Goods  Trains   Engineer,  vol.  136,  no.  3530, 
Aug.  24.   1923.  pp.    192-194,  3  figs.      Position  it  occupies  in  different  countries 
other  than  United  States.      Table  showing  capital  spent  on  automatic-vncuum- 
brake-fitted  goods  stock,  and  anticipated  savings  if  fully  operated. 

BRASS 
EXTRUSION.  Swaging  Brass  Articles — Role  of  Extrusion  I  I.'emboutissage  des  pieces 
en  laiton  —  Hole  ile  I'eerouissagci.  Albert  Portevin.  Revue  de  Metallurgie. 
vol.  20.  no.  5,  May  1923.  pp.  320-329,  25  figs.  Successive  stages  of  swaging; 
effect  of  manufacturing  methods  on  miscrostructure;  calculating  tools  for 
cartridge  eases;  etc'. 

BREAKWATERS 
TORONTO,  CANADA.      Rapid  Progress  on  Toronto  Breakwater.     Contract  lice,  it  Eng. 
Rev.,  vol.  37,  no.  32,  Aug.  N,  1923,  pp.  763-767,  14  figs.      Further  details  of  piece 
of  marine  construction  protect  ing  3'  .  miles  of  shore;  consists  of  pre-cast  concrete 
-   on  rock  filled  cribs,  capped   with  mass  concrete. 

BRIDGES,  CONCRETE 

I)i-i..-.  Standard  Bridge  Practice  of  the  Michigan  State  Highway  Department. 
1  \  Meli.k  Concrete,  vol  23,  nos.  1  and  2.  July  and  Aug  1923,  pp.  3-10  and 
69-74,  15  figs  July:  Standard  abutments;  standardization  of  designs;  type  ol 
structure.  Aug  ;  Width  of  roadway;  unit  Btrcsses  used;  provision  for  wider 
roadwaj  - 

BRIDGES,  HIGHWAY 
omii  Problems  Economic  Highwav  Bridge  Problems,  Lewis  M  Gram  Eng. 
a  Contracting  (Roads  &  Streets),  vol.  60,  no  2.  Aug  1, 1923,  pp  238-243,  Life 
of  structure  and  initial  cost ;  capacity  and  life  period  of  bridge;  difliciltv  of  mak- 
ing roadway  ht  traffic;  economic  position;  permanency  of  bridges  from  material 
standpoint      Paper  presented  before  Mich   Conference  on  Highway  Eng. 

Loading  Proposed  Loading  for  Highwaj  Bridges,  Harold  I)  Russe}  Vm  Soc.  Civ. 
Engrs      Prpc,  vol    19,  no   6,   \ug    1923.  pp.  1031.1037.  1  figs.     Discussion  ol 

highwav -bridge   loads   with    proposed    new    loading   system    for   use   in    highway 
bridge  design. 

BRIDGES,    LIFT 
BaSCI  m         \   Bascule  Bridge  of  New  Type  and  Its  Construction.  Thomas  I.    Brown. 
ir_  and  William  G   Grove   Eng    News-Rcc,  vol   91,  no    10,  Sept    6,  1923.  pp. 
177,  7  figs.     Features  of  highwaj  bridge  at  Mystic,  Conn.,  in  which  countei 
freight  rotates  through  a  considerably  smaller  angle  than  spun;  varying  effect 
ngth  ol   hanger  link  maintains  balance;  toe  locks  eliminated 

BRIDGES,    i:  Ml  A\  u 

Concbj  1 1  .  I'i  1  .  \- 1    !  no  Precast (  oncrett  Bridi Lackawanna  J)  1!  ,\l   Hirschthal, 

News  1:.  '■  .  vol  91,  no    10.  Sept  6,  1923,  pp  384-388,  9  figs      One  carrying 
railroad  at  Millburn,  \   .1  .  made  up  ol  heai  \  slabs  replaced  under  traffic  light.  1 
'•■I    tructure;  othei   18-ft    footbridge  over  three-track  right-of-way. 
Gtrdehs      Rod    I  land  1    1     Long  Girders  in  \<  vv  Bridge      Ry.  Age,  vol    76,  no   9 

Bept    I,  1923,  pp.  389-392,  7  fig        Probl intered  in  renewing    tructuri 

without  interference  with  train  movement        Ten  hue    through  plati    girdei 
•    placed  in  double-track  bridge  ol  Chicago,   Rock   Island   a    Pacific  ovei 

8j  lv  :m  Slough 

Vibbatiom      The  Vibration  of  Bridges,  C   W    Lloyd  Jonea      India  Rj    Board      Fech 

Paper  no  233,  1923, 10  pp      Fourth  report  of  Indian  Bad  way  Bridge  C01 ttee 

11  Vppendix  6  B  of  report      Not<    of  author's  interviews  with  engineei 
1  '  ited  ing  thsii  o] ona  on  impact  allowanci     in  rail* 
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BRIDGES,  SUSPENSION 
Venezuela,  Suspension  Bridges  in  Venezuela  (Algunas  anotaciones  sobre  los 
puentes  colgantes  de  Venezuela  )M.  Silveira.  Revista  del  Colegio  de  Ingenie- 
ros  de  Venezuela,  Vol.  1,  no.  3,  Mar.  1923.  pp.  40-47,  2  figs.  Mathematical 
details  and  calculations  of  the  new  highway  bridges  in  course  of  construction 
according  to  the  system  of  Luis  Velez. 

BRONZE 
Casting.  Effect  of  Heat  Treatment  on  Release  of  Stress  in  Bronze  Castings,  Robert 
.1.  Anderson  and  Charles  H.  Eldridge.  Am.  Inst.  Min.  &  Met.  Engrs. — Trans., 
no.  1259-N,Aug.  1923,  13,  pp.  8  figs,  and  (abstract)  Min.  &  Metallurgy,  vol. 
4,  no.  200.  Aug.  1923,  p.  428.  Results  of  experiments  carried  out  in  Bur.  of 
Mines  in  studying  effect  of  heat  treatment  on  release  of  internal  stresses  in  bronze 
eastings;  experiments  on  cast,  bronze  rings  of  nominal  composition  87:7:5:  1 
copper-tin-zinc-lead  showed  that  heating  for  1  hr.  at  550  deg.  cent,  was  sufficient 
for  removal  of  internal  stresses  up  to  11,  200  lb.  per  sq.  in. 

BUILDING  CONSTRUCTION 
Japav.     Special  Stiffening  of  Tokio  Buildings.     Iron  Age,  vol.  112.  no.  11,  Sept.  13, 
1923,  pp.   685-686,    1    fig.      Much   more  bracing  steel  used  than  in   American 
buildings  of  same  type;  all  parts  tied  together  to  resist  distortion. 


CABLES,  ELECTRIC 
Aerial.     Installation  of  Aerial  Cables,    F.  A.  Westbrook.     Elee.  World,  vol.  S2,  no. 
Sept.  15.  1923,  pp.  534-536,  10  figs.     Methods  of  placing  cable  in  position;   con- 
struction   equipment    used;    special   installation    for    corners,    dead-ends   and 

crossings;  protection  of  cable  and  provision  for  future  extensions. 

CAISSONS 
Sinking.     Concrete  Caissons  Sunk  in  Place  for  Wharf  and  Seawall,  Frank  G.  White. 
Eng.    News-Rec,  vol.  91,  no.    7,  Aug.   16,   1923,  pp.  252-254,  7  figs.      Seawall 
for  China  Basin  terminal   no  San   Francisco  Bay  consists  of  caissons  57  ft. 
deep  connected  by  concrete  arches  placed  in  precast  sections. 

CAR  LIGHTING 
Batteries,     Repair  of.     Battery  Repair  Methods  on  the  C.  B.  &  O.  Ry.  Age,  vol. 
75,  no.  9,  Sept.  1,  1923,  pp.  379-381,  7  figs.     New  system  results  in  more  efficient 
service  and  marked  economy  of  operation;  overway   track  system  expedites 
handling  of  batteries. 

CARBURETORS 
Kerosene.  Self-Contained  Kerosene  Carburetor  Developed  in  England.  Auto- 
motive Industries,  vol.  49,  no.  9.  Aug.  30,  1923.  pp.  436-437,  2  figs.  Exhaust- 
heated  manifold  not  needed'  with  new  product  which  is  smaller  than  other  units 
of  this  type  and  is  similar  in  some  respects  to  Packard  fuelizer.  Engines  fitted 
with  self-contained  kerosene  carburetor  claimed  to  consume  less  fuel  and 
produce  more  power.  Abstract  from  Engineering. 
Sec   also    Motor    Trucks. 

CARGO    HANDLING 

British  and  American  Methods.  "Cargo  Handling  at  Ports.  British  and  American 
Methods  Compared,  Bryson  Cunningham.  Indus.  Management  1 1.ond.), 
vol.  10,  nos.  2  and  3,  July  26  and  Aug  9.  1923,  pp.  48-50  and  81-82.  Tidal  in- 
fluence; burtoning;  quay  crane;  overside  delivery;  conveyors;  coal  handling; 
grain  handling.  See  also  Inst.  Transport  -Jl. ,  vol.  4,  no  '. ' . . I u t \  1923,  pp.  105- 
414  and  (discussion   111-122,  5  figs.) 

CAST   IRON 

Graphite  Flakes  in.  Graphite  Form  in  Grav  Iron,  J.  W.  Bolton.  Foundry,  vol. 
51,  nos.  16  and  17,  Aug.  15  and  Sept.  1,  1923.  pp.  658-664  and  699-703,  39  figs. 
Author  offers  proof  that  forms  of  combined  carbon  determine  first  arrangement 
«  of  graphite  flakes;  distinguishes  between  two  forms  of  graphite  Hakes  and  names 

these  "primary"  and  "secondary."  Points  out  some  of  simpler  foundry  appli- 
cationsof  microscopic  stud]  based  on  actual  problems;  effects  of  operating 
conditions  must  be  considered  when  draw  ing  conclusions  from  metallography. 

Synthetic.  Manufacture  of  Pearlitic  <  Irev  Cast  Iron  in  the  Electric  Furnace. 
Foundry  Trade  .11.,  vol.  28.  no.  363.  Aug.  2,  1923,  pp,  95-96,  4  figs.  Synthetic 
production  of   cast  iron,   and   especially   pearlitic   iron,  in   electric  furnace 

at  Brown,  Boveri  &  Co.'s  works  m  Baden  Translated  from  article  by  Dr. 
II.  Frei  in  Die  Giesserei  for  July  12.  1923. 


CASTINGS 
Repair,      Repairing  Broken  Castings,  Walter  . I    Mav.     English  Mechanic  &  World 

ol  Sci  ,  vol  lis.  ,,o  3046,  tag  Ml.  1923.  pp.  35-36,  5  figs  Welding,  brazing, 
soldering,  riveting,  and  other  methods. 

CEMEN  1 

sun  v  Silica  ('(in.  ni.  1  \  McGee.  \m.  Ceramic  Soc  Jl.,  vol  0,  no  8,  Aug. 
1923,  fin  896-903,  1  fig  Discusses  composition,  re. |uirenieni s  and  specifi- 
cations for  first-qualitj  silica  cement,  and  describes  adequate  control  tests  for 
determining  its  suitability;  investigati ■!  bonding  quahtii 

CEMENT   MILLS 
I»n\   Process      Phoenix  Company's  Birmingham  Plant  Completed  in  Record   1 

Rock  Products,  vol  26,  no  17,  Aug.  25, 1923,  pp  19-25,  25  figs  \. ■«  1,500,000 
bbl.  plant  completed  in  seven  months;  proximitj   to  fuel  and  raw  materials, 

cheap  power,  small  ai mt  ol  labor  required,  and  Ion  machinerj  maintenance 

costs  will  make  possible  an  iiiiu-iialh   low  production  cost. 

i  i:\  11:11  1  1 .1 

Developments,     Centrifugal  Separation,     Chem    a   Met    Eni  II,  Sept 

10, 1923,  pp  159  164,  7  figs.  Contains  following  articles  is  There  a  Centrifugal 
Solution  for  Your  Production  Problem  ?  Lee  H  Clark;  \  New  Field  for  the  Cen- 
trifuge?    Oliver  C.  Ralston. 

CHAIN    DRIVE 
Vpplii  vims-  <M       Field  ol   the  Silent   '  bain   Drive  in    1  ion,   I'    1 

\\  heelei      Belt  ini       dI     '  '    no    6,   funi    1923    pp     16   18    1   fig  foul 

.lasses  oi  application,  tic  line  shaft,  individual  ma. 'Inn.  auxiliary  unit  and 
miscellani  oua  I  > 

..I    Chain    pravbi       Direct  ion  ol  I  ha  in    ["ravel  in  Sil 111 

11   1    w  heeh  1       Beltii  right 

vi rami  on  botton   prefei  able  vv  hi  n  .  ond  itio  uu- 

iiou.v  er,  will  n  quire  '  ight  Bide  on  top 

(    IIIMM 
1.  VI  loss         (    I, urn"  V      I  mm. I  ,1  loll  I,     N        ' 

pt.  18' 1923    pp     159  160      D proportioning  ol  foundation 

1 
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Sun,     The  Determination  of  Chimney  Biies,  Alfred  Cotton  Mecfa    Bog.,  rol    15, 

do   ''.  Bi  pi    L923,  pp   63 1  mple  and  ordi 

r.  in  (or  determining  sixes  ol  chimneys,  and  pi  rts  giving 

draft  and  maximun  capacity  ol  chimneys  up  to  600  fl  I  igh  and  25  ft   diam., 

from  which  working  draft  and  i  ol  fundamei 

owe;  "it  i.  .  |    i atun     for  alti- 
tudes, and  for  approximate  work  based  on  boiler  horsepowi  i      i  Ibridi 

CHROME-NICKEL     STJ  II. 

Cham.i    Points  is      The  Change   Points  in  Borne  Nickel  Chromium  Steels,   \\ 
i'    Griffiths      Irnii  .V;  Steel  in-t      Vdvance  Paper,  no.  7,  for  Meeting,  Sept. 
1023,  34  pp.  19  figs   parity  on  supp   plates,     Investigation  to  ascertain  effect 
on  position  of  point   of  varying  relative  proportions  of    carbon,    nickel    and 
chromium  in  these  steels,  other  variables  being  kept  as  constant  as  possible. 

CLA-i 
Hi  htonixh  The  Properties  of  Sum,'  Clay-Like  Materials  of  the  Benton itc  Type, 
H.  G.  Schurecht  and  H.  W.  Douda.  Am.  Ceramic  Soc. — Jl.,  vol.  6,  no.  8.  Aug. 
L928,  pp  940-948,  3  lips.  Evidence  indicates  that  bentonites  are  mixtures  of 
two  or  iiinrr  materials  rather  than  one;  properties. 
Bhiquettino.  Manufacturing  Fuel  by  the  Pure  Coal  Briquette  Process,  C.  H. 
S,  Tupholme.  Chem.  £  Met.  Eng.,  vol.  29,  no.  10,  Sept  3.  1923,  pp.  401-403. 
2  figs.  Method  of  low-temperature  carbonization  which  depends  for  success 
on  preparation  of  coal  prior  to  carbonizing;  results  of  tests  on  coke  thus  obtained 
and  figures  on  producing  costs. 
Comi  arino  Heat  Value.  Effective  B.t.u.  and  Cost  Determine  Value  of  Coal  A. 
Berment.  Power,  vol.  58,  no.  12,  Sept.  18,  1923,  pp.  448-450.  New  method 
proposed  for  comparing  heat  values  effective  to  furnace  of  different  coals;  cost 
delivered  and  effects  of  moisture  and  ash  are  considered;  using  best  coal  as 
standard,  other  grades  of  coal  arc  compared,  and  their  relative  values  as  fuel 
determined. 

COAL 
Distillation.     Potentialities  of  Low-Temperature  Distillation  in  the  Conservation 
of  Out  Fuel  Resources,  V.  Z.  Caracristi.     Chem.  Age  (N.  Y.),  vol.  31,  no.  8, 
Aug.  1923,  pp.  361-365,  3  figs.     Economics  and  applications  of  low-temperature 
distillation;  low-temperature  coke;  applications  in  central  power  plants  and  fac- 
tory power  plants. 
Microscopy.     A  Preliminarv  Report  on  the  Microscopy  of  Anthracite  Coal,  Homer 
G.  Turner  and  H.  R.  Randall.     Jl.  of  Geology,  vol.  31,  vol  4,  May-June  1923, 
pp.  306-313,  11  figs.     Results  of  investigation  which    had  as  its  purpose  treat- 
ment of  anthracite  so  that  its  microscopic  features  could  be  easily  discerned. 
Screening.     Screening  and  Washing  of  Coal  (Le  classement  et  le  lavage  des  charbons 
Leur  interet  pratique,  leur  technique),  M.  Berthelot.       Metallurgie.  vol.  55,  no. 
31,  Aug.  2,  1923,  pp.  1107-1108.    Coal  treating  plants  and  their  operation;  wash- 
ing apparatus,  recovery  of  fines,  etc. 

COAL  HANDLING 

Bridge  Control.  A  System  of  Coal  and  Ore  Bridge  Traverse  Control  for  Protection 
Against  Wind  and  Skewage  Hazards  of  Skew  Type  Direct  Current  Bridges, 
P.  R.  Canney.  Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923,  pp. 
425-447,  12  figs.  Points  out  common  and  special  hazards  resulting  from  travers- 
ing operation,  and  describes  system  of  control  designed  to  afford  protection 
against  such  hazards. 

Conveyors  for  Power  Plants.  Coal  Conveyors  for  Modern  Power  Plants,  J.  E. 
Borland.  Power  Plant  Eng.,  vol.  27,  no.  18,  Sept.  15,  1923,  pp.  917-921,  6 
figs.  Coal-handling  equipment  for  storing,  reclaiming  and  distribution  to 
boilers. 

Loading  Machines.  Good  Results  Secured  with  Loading  Machines.  Coal  Industry, 
vol.  6,  no.  8,  Aug.  1923,  pp.  351-353,  4  figs.  West  Virginia  mine  secures  large 
tonnage  with  loading  machines;  iron  pipe  and  conveyors  used  to  transport  coal 
down  mountain  side. 

COAL  MINING 

Electric  Power.  The  Purchase  and  Use  of  Electric  Power  in  Coal  Mining,  Clifford 
L.  Harrod.  Coal  Mine  Management,  vol.  2,  no.  7,  July  1923,  pp.  43-50  and 
56,  8  figs.  Account  of  organization  of  Indiana  Coal  Operators  Power  Assn., 
purpose  of  which  is  to  represent  mines  in  their  relation  with  central  stations; 
prepare  and  present  matter  before  Public  Service  Commission*  and  to  check 
measuring  purchased  power  and  audit  power  bills;  work  of  association. 

COAL  WASHING 
Cleaning  and  Classifying  Tank.     Factors  Which  Influence  the  Operation  of  Clean- 
ing and  Classifying  Tank,  J.  F.  Hardecker.     Coal  Industry,  vol.  6,  no.  8,  Aug. 
1923,  pp.  358-359,  1  fig.     Describes  tank  which  cleans,  classifies  and  concen- 
trates fine  coal  in  one  operation;  discussion  of  physical  phenomena. 

COILS 
Self  Inductance  of.  On  the  Calculation  of  Self  Inductance  of  Coils  Wound  on 
Square  Forms,  Yasujiro  Niwa.  Researches  of  Electrotechnioal  Laboratory, 
Tokyo,  Japan,  No.  126,  June  1923,  19  pp.  8  figs,  partly  on  supp.  plates.  Range 
of  application  in  which  formula  for  calculation  of  self  inductance  of  coils  with 
square  cross  section  can  be  used  with  allowable  error;  Esau's  criterion  on  author's 
formula;  formula  for  self  inductance  of  solenoid  with  similar  concentrated 
windings  at  equal  intervals. 

COMBUSTION 

Gabeous.  Gaseous  Combustion  at  High  Pressures  \< m  Experiments. William  A.  Bone 
Gas  Jl.,  vol.  163,  nos  3141,  3142  and  3143,  July  25.  Aug.  1  and  8,  1923,  pp.  363- 
365,  415-416  and  475-477,  14  figs.  Features  of  combustion  of  hydrogen  and 
carbon  monoxide  in  air;  high-pressure  experiments;  carbon-monoxidc-air  and 
hydrogen-air  pressure  curves;  combustion  of  carbon  monoxide. 

Surface.  Surface  Combustion  and  Its  Application  W  M.  Hepburn.  \ssn.  Iron 
&  Steel  Elec.  Engrs.,  vol.  5.  no  9,  Sept.  1923,  pp  197-512,  11  lies.  Exposition 
of  particular  principles  and  applications  employed  by  Surface  Combustion     Co. 

CONCRETE 

Aggregates.  Pit-Run  Aggregate  for  Concrete,  G.  M.  Williams  Can.  Engr.,  vol. 
45,  no.  9.  Aug.  28,  1923.  pp  26S  269,  2  figs,  I'se  of  pit-run  for  aggregate  now 
permitted  in  many  localities;  characteristics  of  aggregate  used  in  Saskatchewan. 
Are  Stone  Screenings  Suitable  for  Concrete?,  Duff  A.  Abrams.  Contract 
Rec.  «t  Eng.  Rev.,  vol  37,  no.  32,  Aug.  8,  1923.  pp.  772-775.  Characteristics 
of  aggregate;  details  of  tests.  Good  concrete  can  be  made  with  screenings  as 
fine  aggregate,  provided  material  is  graded  so  as  to  be  free  of  excess  dust  ano 
extremely  coarse  particles  and  that  too  much  w  ater  is  not  used. 

Variaiilkh  in.  Variables  in  Concrete  from  the  Construction  Standpoint,  Walter 
P.  Bloodier.  Highway  Engr.  &  Contractor,  vol.  9,  no.  2,  Aug.  1923,  pp.  45-48, 
4  figs.     Discusses  variables  in  concrete,  and  gives  some  results  of  job  testing. 

rCRETINQ 

Cold  Weather.  Building  Lake  Placid  Club  at  50  deg  Below  Zero.  Concrete,  vol. 
23,  no.  2,  Aug.  1923,  pp.  59-60,  8  figs  Entire  work  enclosed  by  shed  bind  with 
tar  paper  in  win  el  tire  was  kept  at  a  temperature  of  40  to  58  dcg.  above 

zero. 
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mood  C    Reese    Eng    News-Sec.,  vol   91.  no   S.Aug   23,  1923.  pp 

figs      Construction  ol  new  group  ol  reinfoi  Hupp 

Motor  Co.,  at  Detroit,  Mich  .  showed  that  use  ol  steel  Conns  for  co:.  i 

;  columns  made  foi  inomy  and  meat  apj«-arance. 

CONCRETE   MIXERS 

si  wo ikkization      Standardization    of    Horizontal    Non-Tilting    Drum    Concrete 

Mixers.     Good  Roads,  vol    85,  BO   5,  Auk    1,  1923,  pp.  43-44.     Provisions  for 

ndardisation  approved  by  joint  committee  on  construction  equipment  in 

ion  with  members  of  Asso   Gen   '  onto     toi    and  representatives  of  mixer 

manufacturers 

CONDENSERS,   BTEAM 
St/BVaCI      Determining  Efficient  Operation  and  Cauw-s  of  Low  Vacuum  in  Surface 
Condensers,  B.  Thomas.  Power,  vol.  58.  no.  11,  Sept.  11.  1923,  pp.  416-417,  1 

tic,.  Excessive  air  leakage  quickly  found  by  applying  opearliug  readings  to 
accompanying  chart;  discusses  clicking  proper  amount  of  cooling  water  and 
conditions  of  tubes. 

CONVEYORS 
mi.i.i.-Hi.i.t      New  Wisconsin   Pulverizing  Plant  .nveyor  Belt.  George 

M.  Earnshaw.  Rock  Product*,  vol  26,  no  17,  Aug.  25,  1923,  pp.  37-40,  11  figs. 
Description  of  new  pulverizing  plant  of  Waukesha  Lime  <k  Stone  Co..  which 
is  connected  with  crushing  plant  by  steel-belt  conveyors. 

COPPER  METALLURGY 

Leaching.     The  2000-Ton  Leaching  Plant  at  Anaconda.  Mont.,  Frank  Cole.  Anode. 
vol.  9,  no.  8,  Aug.  1923,  pp.  1-5      Description  of  plant  constructed  in  1914  to 
recover    copper   and   silver   values    from    accumulated    copper   coneentr 
tailings. 

CORROSION 

Aluminum.  The  Effect  of  Water  Glass  on  the  Corrosion  of  Aluminum  by  Alkalis. 
Metal  Ind.  (Lond),  vol.  23.  no.  7,  Aug.  17.  1923,  pp.  125-126.  Experiniens 
carried  out  to  determine  effect  of  water  glass  on  corrosion  of  aluminum  by 
alkalis;  action  of  potassium  sulphide;  effect  of  heat  on  protective  coating  of 
water  glass. 

COST  ACCOUNTING 

Industrial.  Industrial  Cost  Accounting  for  Executives.  Paul  M.  Atkins.  Am. 
Mach  ,  vol.  57,  nos.  19,  20,  22  and  26,  Nov.  9,  16,  3D  and  Dec  26,  1922.  pp. 
727-729.  733-755.  833-835  and  991-996  and  vol.  58.  nos  1,  7,  9,  11,  15.  19,  21 
and  25.  Jan.  4,  Feb.  15,  Mar.  1,  15,  29.  Apr.  12,  May  10.24  and  June  21.  1923,  pp. 
39-41,  257-261,  337-341,  407-410,  481-484.  541-455.  097-699,765-768  and  897-- 
44  figs.  Nov.  9:  Outline  of  problem.  Nov.  16  :Setting  selling  prices;  control- 
ling methods  of  manufacture  and  expense;  determining  profitable  lines.  Nov. 
30:  Elements  of  manufacture  costs;  direct  material,  labor  and  charges;  burden. 
Dec.  28:  Business  functions  and  their  organization;  designation  by  economic 
symbols;  organization  chart.  Jan.  4:  Organization  manual:  contracts  and 
duties  of  cost  department.  Feb.  15:  Production  control.  Mar  1:  Material 
records  and  control;  determining  maximum  and  minimum  quantities:  purchas- 
ing, receiving  and  issueing  material.  Mar.  15:  Pricing  of  material;  simplifying 
inventory  problem;  methods  of  pricing.  Mar.  29:  Recording  value  of  material: 
voucher  register  for  stores  purchased;  accounts  to  be  operated  for  materials 
withdrawn.  Apr.  12:  Calculation  and  distribution  of  payroll;  systems  of  rating 
piecework;  recording  time  elapsed  on  job  May  1U:  Classification  of  expen- 
expense  manual  and  its  operation.  May  24:  Depreciation  and  other  fixed  char- 
ges; controlling  and  subsidiary  accounts;  preparation  of  journal  entries.  June 
21"  Manufacturing  expenses;  recording  wages  and  salaries.  Continued  in  vol. 
59'  nos  1,  2,  4,  5,  7,  8,  10  and  12.  July  5,  12.  26,  Aug.  2.  16,  23.  Sept.  6.  1923. 
pp.  15-17,  53-55,  143-145,  175-177.  259-262,  297-299,  377-379  and  449-4".  - 
figs.  July  5:  Composition  and  disposition  of  administrative  and  selling  expenses: 
outside  service  costs;  analysis  of  advertising.  July  12:  Classification,  recording 
and  controlling  of  expense  accounts;  use  of  expense  ledger.  July  26:  Budgeting 
of  expenses;  uses  and  development  of  expense  schedules;  scheduling  of  mainte- 
nance, power,  supply,  wage  and  salary  costs.  Aug  2:  Interest  as  element  of 
cost;  influence  of  attidude  of  executive.  Aug.  16,  Expense  distribution:  step- 
ladder  and  direct  distribution  methods  of  allocating  expense.  Aug  23:  Earned 
and  unearned  burdens.  Sept.  6:  Direct  labor  charge  and  hour  methods  of  al- 
locating burden.     Sept  20:  Machine  rate  method  of  allocating  burden 

Uniform.  Value  of  Uniform  Cost  Accounting  S  I.  Whitestone.  Elec.  Times,  vol. 
64,  no.  1660,  Aug.  9,  1923,  pp.  143-144.  Establishing  cost-accounting  service 
for  trade  associations. 

CRANES 

Girders  For.  Geometric  Study  of  Rigid  Supporting  Girders  (Contribution  a  l'etude 
geometrique  du  portique  rigide),  D.  Wolkowitsch.  Technique  Moderne,  vol. 
15,  no.  15,  Aug.  1,  1923,  pp.  462-468,  8  figs.  Methods  of  calculation  of  rigid 
supporting  girders  for  cranes  and  hoisting  machinery. 

CRYSTALLIZATION 

Methods.  Crystallization.  Chem.  and  Met.  Eng..  vol.  29.  no.  11.  Sept  10,  1'.'23. 
pp.  495-499,  2  figs.  Contains  following  articles:  Survey  of  Methods,  (.••orge 
T.  Walker;  Vacuum  Pan  Evaporation  in  the  Sugar  Industry,  Carl  F.  Huttlinge,. 

CYLINDERS 
Thin,  Wall  Stresses  in.  Stress  Induced  by  Increasing  Load — Specially  in  a 
Cylinder  Wall  Subjected  to  Internal  Explosion.  Teteuji  Surgihara.  Tohoku 
Imperial  Univ.— Technology  Reports,  vol.  3.  no.  3.  1923,  pp.  57-65,  4  figs 
Thin  cylinder  subjected  to  sudden  explosion  of  gases  in  it  is  treated;  numerical 
examples  show  that  in  case  of  aero-engine  cylinder  effect  of  increased  pressure  on 
stress  induced  in  cylinder  wall  is  very  small. 

D 

DAMS 

EaRTB  l'ui.i  Eta  OF.  Failure  of  ApishapS  Earth  Dam  in  Southern  Colorado.  Eng. 
News-Rec,  vol.  91,  no.  9,  Aug.  30,  1923.  pp.  357-358,  5  lies  Dam  nearrowler. 
Colo.,  1 15  ft.  high  above  ri\  er  bed  goes  out  after  stream  of  water  breaks  diago- 
nally through  upper  portion.  .«_..#-       «m.  _i       ,, 

Earth-Fill.  Rapid  Construction  of  Earth-Fill  Dam  in  California.  C  harles  H. 
Richards.  Eng.  News-Rec  .  v.,1.  91.  no  9,  Aug  80,  1923.  pp  340-343,  ;>  figs. 
Description  and  construction  data  of  lleiishaw  Dam  on  Ban  I.  IS  Roy  River. 
San  Diego  Count v,  CaL,  which  was  designed  and  built  111  eight  months;  built 
for  San  Diego  County  Water  Co.  to  impound  water  for  domestic  and  irrigation 

Multiple-Arch.  Improved  Type  of  Multiple-Arch  Darns,  Fred  A  Nootili  Am. 
Soc.  Civ.  Engrs.— Proc.,  vol.  49,  no.  6,  Aug.  1928,  pp.  1065-1002.  13  figs. 
I  (escribes  dam  in  winch  each  buttress  pier  consists  of  double  walls  stiffened  by 
cross-walls,  purpose  of  which  is  to  eliminate  tendency  of  high  buttresses  to 
buckle;  example  is  given  which  shows  that  inultipl.-arch  dams  of  improved  tj  pe 
may  be  built  with  safety  to  heights  much  greater  than  heretofore  has  been 
considered  feasible. 
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Stresses  in  Multiple-Arch  Dams,  B.  F.  .Takobsen.  Am.  Soc.  Civ.  Engrs. 
Proc,  vol.  49,  no.  6,  Aug.  1923,  pp.  1093-1131,  42  figs.  Present  methods  of 
determining  stresses  are  said  to  be  too  approximate  and  show  compression  at 
places  where  considerable  tension  actually  exists;  correct  analytical  and  gra- 
phical methods  of  determining  point  of  application  of  water  pressure  and  centroid 
of  arch  given;  stresses  resulting  from  shrinkage  of  buttresses  and  swelling  of 
arches. 

DIE   CASTING 

Aluminum.  Producing  Aluminum  Die-Castings  at  Hamilton,  L.  J.  Robinson.  Can. 
Foundryman,  vol.  14,  no.  8,  Aug.  1923,  pp.  20-21,  4  figs.  Data  on  operations 
and  processes  involved  in  making  of  aluminum  die  castings  at  plant  of  Tallman 
Brass  and  Metal  Ltd.,  Ontario. 

DIES 

Fan  Bases.  Drawing  and  Perforating  Dies  for  Fan  Bases,  Robert  Barry  Hickey. 
Machy.  (N.  Y.),  vol.  30,  no.  1,  Sept,  1923,  pp.  7-11,9  figs.  Procedure  in  design- 
ing dies  for  electric  fan  base. 

Self-Opening.  Evolution  of  the  Self-Opening  Die.  O.  S.  Marshall.  Am.  Mach., 
vol.  59,  no.  8,  Aug.  23,  1923,  pp.  301-303,  9  figs.  Four  stages  of  evolution; 
early  experiments  with  split  dies;  Sellers  bolt-threading  machine;  modern  self- 
opening  diehead. 

DIESEL  ENGINES 

Comtbessorless.  Investigation  on  the  Diesel  Engine  (Untersuchungen  an  der  Diesel- 
maschine),  Kurt  Neumann.  Zeit.  des  Vereines  deutscher  Ingenieure,  vol. 
67,  no.  25,  June  23,  1923,  pp.  755-761,  12  figs.  Comparative  tests  on  atomizing 
by  compressed  air  for  compressorless  operation. 

Four-Stroke.  Increasing  the  Efficiency  of  the  Four-Stroke  Diesel  Engine  (Leistung- 
serhfhung  der  Viertakt-Dieselmotoren),  W.  Riehm.  Zeit.  des  Vereines  deuts- 
cher Ingenieure,  vol.  67,  no.  31,  Aug.  4,  1923,  pp.  763-766,  11  figs.  Details 
of  experiments  and  results  obtained;  by  pre-compressing  air  efficiency  may 
be  increased  30  to  35  per  cent  with  suitable  fuel  connsumption;  exhaust  gases 
may  be  used  for  pre-compressing. 

Power-Costs  Reduction  with.  Oil  Engines  Reduce  Power-Plant  Costs,  L.  H.  Mor- 
rison. Power  vol.  58,  no.  12.  Sept.  18,  1923,  pp.  455-457,  5  figs.  Additions 
of  two  Diesels  at  1600-kw.  municipal  plant.  Freeport.  N.  Y.,  effected  saving  of 
$19,000  a  year,  based  on  costs  with  existing  steam  units. 

DIRECTION   FINDING 
Reception,  by.     Radio-Telegraphic  Direction-Finding  by  Reception.     Engineering, 
vol.  116,  no.  3010,  Sept.  7,  1923,  pp.  305-307.     Review  of  discussion  of  practical 
systems  of  direction  finding  by  reception,  by  R.  S.  Smith-Rose  and  R.  H.  Barfield 
based  on  observations  made  on  three  practical  types  of  systems. 

DRAWINGS 

Checking.  Checking  Outline  for  Tool  Drawing,  Herbert  W.  Cable.  Am.  Mach., 
vol.  59,  no.  8,  Aug.  23,  1923,  p.  300.  Presents  suggestive  outline  for  checking 
drawings  developed  by  author. 

DRILLING    MACHINES 

Multiple-Spindle.  Straight  Line  Multiple  Spindle  Drill  Heads.  Eng.  Production, 
vol.  6,  no.  131,  Aug.  1923,  pp.  350-353,  8  figs.  Details  of  entirely  new  range 
of  appliances  designed  by  George  Hey  of  Adamant  Eng.  Co.  Luton. 

Portable.  3-Ft.  9-In.  Portable  Universal  Drilling  Machine.  Engineering,  vol.  116. 
no.  3009,  Aug.  31,  1923,  p.  266, 1  fig.  Is  of  wide  adaptability  and  a  very  service- 
able tool;  constructed  by  William  Asquith,  Ltd.,  Halifax, 

DRYING 
Methods.     Drying.  Chem.  &  Met.  Eng.,  vol.  29,  no.  11,  Sept.  10,  1923,  pp.  488-494, 
7  figs.     Contains  following  articles:     Applications  of  Drying  Equipment,  L.  R. 
Christie:  Drying  at  Atmospheric  Pressure  through  Use  of  Fans,  J.  M.  Matthews; 
Vacuum   Drying,   Graham   Devine. 

DRYDOCKS 
Floating.     The  Southampton  Floating  Dock.     Shipbldr.,  vol.  29,  no.  150,  Aug.  1923, 
pp.  69-74,  7  figs.     Is  of  sectional  box  type,  consisting  of  seven  sections,  which 
together  are  capable  of  lifting  and  accommodating  vessel  of  60,000  tons,  dis- 
placement. 

DYNAMOMETERS 

Campbell-Twamley.  Campbell-Twamley  Dyanmometer,  William  A.  Twamley. 
Army  Ordnance,  vol.  3,  no.  19.  July-Aug.  1923,  pp.  47-48,  2  figs.  Self-contained 
unit  of  hydraulic-cylinder  type,  in  which  oil  is  used  as  the  medium;  comprises 
four  principal  parts,  the  chassis,  the  hydraulic  cylinder,  the  measuring  device, 
and  the  recording  instrument. 
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EDUCATION,  ENGINEERING 
Practical  Training.  Training  of  Engineers  (Zur  Ingenieurerziehung),  G.  M. 
Strobl.  Zeit.  ilis  Vereines  deutscher  Ingenieure,  vol  67,  no.  32.  Aug.  11, 
1923,  pp.  785-7HS  Importance  of  training  manufacturers;  proposes  central- 
ization of  manufacturing  at  individual  points  in  Germany;  cites  examples  of 
American;   amelioration   of  Btudent's  distress. 

MM   ran     1  i  RNACES 

Arc.     An-  Furnace  Operation  Flexible,  I    L.  McK.  Yardsley      Foundry,  vol.  51,  ai 
17,  Sept.  I.  1923,  pp  604  698  and  709,  6  figs      So  ti  a  I  udlum  electric  furnace 
installed  for  production   of  Steel   and  iron   '  1    melting  down    nickel- 

steel  Mrr.'in;  problems  in  locating,  equipping,  and  operating  the  furnace 

Controlling  Power  l\n  >  Controlling  the  Power  Input  to  Furnaoes,  I  B 
Dawson  Forging  Stamping  Heal  treating,  vol.  9,  no.  8,  Aug.  1923, 
pp  310-312,  6  fig        D  r  ion .  methods  used  for  controlling  power  input 

to  resistance  furnai  oi    mi  I'  ing,  mell  ing,  refining  and  heat  treating. 

Development,  The  Electric  Furnace  (Le  Four  Electrique),  Maurice  IVrrin.  I'onde- 
n<-  Moderns  vol  17,  Feb  1923,  pp  88-40  Historical  review  of  development 
of  various  types  of  arc  furnaces. 

Economy.  Electrical  Heating  for  Industrial  Purposes,  Sarnlyn  Drake.  Practical 
Engrs  .  vol.  68,  no  1902,  Aug,  9,  1923,  pp  xi-K2.  Sums  up  advantages  of  eleo 
trie  furnace  which,  it  is  claimed,  more  than  compensate  for  greater  fuel  cost  per 
B  i  u 

Industrial  Applications     The  Industrial  Applications  of  the   I  rnaoe, 

i     \s     Lewis.     Engineering,  vol,  1111,  no.  3009,  Aug.  31,  1928,  pp.  2.r>7-2.Vi 

Design;  iron-ore  smelting,  steel  manufacture,  fixation  of  atmospheric  nitrogen 
and  ammonia  oxidation,   automobile   industry,  calcium-carbide   manufacture, 
glass  annealing  and  silica  industries,  etc 
[ntbbnaij/i    Heated.     Internally    Heated     Electric    Furnaoes.     Electricity,    vol 
87,  no    1707,  .inly  27.  1923.  pp   389-890,  2  figs,     n.  oribt     ni  ■■ 
Automatic  <V  Eleo.  Furnact      Ltd     Eng  .  built  on  unit  principle  with  I 
or  exposed  heating  coils,  designed  to  permit  construction  of  electric  furnaces 

of   unlimited    si/. 
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Iron-Ore  Reduction.  The  Direct  Reduction  of  Iron  Ores  in  the  Electric  Furnace, 
William  Mason.  Elec.  Rev.,  vol.  93,  no.  2384,  Aug.  3,  1923,  pp.  190-191,  1  fig. 
Details  of  Chaplet  Neo-Metallurgic  arc  furnace,  which  works  similarly  to  small 
blast  furnace. 

Melting.  Capacities  of  Electric  Melting  Furnace,  Frank  W.  Brooke.  Fuels  &  Fur- 
naces, vol.  1,  no.  5,  Sept.  1923,  pp.  355-357.  Factors  affecting  capacity;  choos- 
ing electrical  capacity. 

Phenomena  of.  Electric  Furnace  Phenomena,  Edward  T.  Moore.  Assn.  Iron  &  Steel 
Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923,  pp.  529-582,  33  figs,  partly  on  supp.  plates 
Account  of  investigations  on  standard  6-ton  counterweight-type  Heroult  furna- 
ce; tests  were  conducted  at  works  of  Halcomb  Steel  Co..,  Syracuse  N.  Y. 
Includes  appendices  on  oscillograph,  high-speed  photography,  measurement  of 
rectified  current,  temperature  around  electric  furnaces  and  electrodes,  cooling 
water,  resistance  of  electrodes  and  electrode  joints,  etc. 

Size  and  Operating  Costs.  Size  of  Furnace  Affects  Costs,  Larry  J.  Barton.  Foun- 
dry, vol.  51,  no.  18,  Sept.  15,  1923,  pp.  742-743.  Conditions  which  govern  selec- 
tion of  size  of  furnace;  operating  costs  for  large  and  small  installations,  based 
on  output;  little  difference  is  found  in  costs  per  ton. 

Steel.  Electric  Furnace  Demonstrates  Flexibility  in  Steel  Foundrv,  J.  L.  McK. 
Yardley.  Elec  World,  vol.  82,  no.  10,  Sept.  8, 1923,  pp.  479-484,  4  figs.  Succes- 
ful  results  obtained  during  good  and  bad  operating,  conditions;  location  of  fur- 
nace, selection  of  auxiliaries,  acid  vs.  basic  linings  and  detailes  operating 
results 

ELECTRIC  DISTRIBUTION  SYSTEMS 

Overload  Protection.  Selective  Overload  Protection,  E.  Vedovelli.  Elec.  World, 
vol.  82,  no.  7,  Aug.  18,  1923,  p.  326,  2  figs.  Extensive  study  made  of  European 
practice  in  regard  to  protection  of  lines  and  apparatus;  formula  for  oil-circuit- 
breaker  design.     Abstracted  from  Revue  Generale  de  l'Electrieite. 

ELECTRONS 
Emission  Theory.     Theory  of  Electron  Emission,  Saul  Dushamn.     Am.  Electrochem. 
Soc,  Advance  Copy  no.  12,  for  metg.  Sept.  27-29,  1923,  pp.  125-140,  3  figs. 
Nernst  heat  theorem  applied  to  evaporation  of  electrons;  discusses  problem  of 
efficiency  of  elcetron  emission,  and  effect  of  field  strength  on  emission. 

ELEMENTS 
Hafnium.     Notes  on  the  Chemistry  of  Hafnium,  G.  Hevesy.  Chem.  News,  vol.  127, 
no.  3301,  July  20,  1923,  pp.  33-34.     Results  of  investigation  confirming,  near 
relation  between  chemical  properties  of  hafnium  and  zirconium. 

ELECTRIC  LOCOMOTIVES 

Direct-Current.  New  Express  Electric  Locomotive  for  the  Paris-Lyons-Mediter- 
ranean Railway.  Ry.  Gaz.  vol.  39,  no.  6,  Aug.  10,  1923,  pp.  192-193,  2  figs. 
Data  on  1500-volt  d.c.  locomotive  designed  to  be  capable  of  hauling  heavy  trains 
on  grades  of  1  in  33,  and  on  curves  minimum  radius  of  395  ft. 

European.  Mechanical  Parts  of  European  Electric  Locomotives,  II.  A.  Kjelsberg. 
Ry.  Elec.  Engr.,  vol.  14,  no.  8,  Aug.  1923,  pp.  243-244,  2  figs.  Clearances  and 
other  physical  limitations  said  to  greatly  affect  design  of  motive  power;  details 
of  frames,  brakes,  drive,  equalization;  general  features. 

Maintenance.  Electric  Locomotive  Maintenacce  on  the  New  Haven,  H.  Y.  Morris. 
Ry.  Elec.  Engr.,  vol.  14,  no.  8,  Aug.  1923,  pp.  245-248,  6  figs.  Inspections  made 
at  Stamford  on  basis  of  2500-mile  service;  heavy  repairs  ma.li  at  Van  Xest 
shops. 

ELECTRIC  MOTORS  A.C. 

Air  Gap.  Notes  on  the  Air  Gap  of  induction  Motors,  H.  Waddicor  Elec  Rev., 
vol.  93,  no.  2384,  Aug.  3,  1923,  pp.  189-190,  1  fig.  Notes  on  dimensions  of 
gap;  causes  of  ununiformity;  equalization  of  air  gap  when  rotor  is  oecentricand 
when  stator  is  eccentric;  periodical  measurement  of  machines. 

Winding  Diagrams.  Checking  up  winding  Diagrams,  A.C  Roe  Indus.  Lngr., 
vol.  81,  no.  9,  Sept.  1923,  pp.  439-446  and  467-468,  II)  tigs.  Tells  how  to- 
lay  out  and  to  check  winding  diagrams  for  lap-wound  induction  motors. 

ELECTRIC  RAILWAYS 

BATTERY-CHAnnivo  I'i.wt.  Boston  &  Maim-  Installs  Batten  Charging  Plant. 
Ry.  Elec.  Engr.,  vol.  14,  no.  S,  Aug.  1923,  pp.  239-212.  10  tigs.  New  plant 
has  capacity  to  take  care  of  charging  of  ten  ears  at  one  time 

Concrete,  Uses  on.  Concrete  on  Kleetne  Hallways.  1)  \.  Tomlinson,  Elec  Trac- 
tion, vol.  19,  no.  8,  Aug.  1923,  pp    388^393,   11   lies      Methods,  designs  and 

uses  of  concrete  on  modern  traction  Bystems;  track  i Btruction;  paving  base; 

types  of  tracks;  etd. 

Current  Collection  nv  Contact  System,  Contact  System  for  Collecting  Large 
Currents  Ry.  Elec  Engr.,  vol.  14,  no.  8,  Aug.  L923,  pp.  229-231.  (i  figs. 
Single  pantagraph  used  to  collect  5400  amperes  at  .'A  mi.  per  hr.  without 
sparkinc. 

Energy  Consiiiition  Hum  .  rms  in  Energj  Consumption  Reduced  in  St.  Louis, 
Benjamin  F.  Thomas,  Ji  Elet  Rj  Jl.,vol  62,  no.  9,  Sept.  1, 1923,  pp.  321-324, 
6  tics.      Tests  made  on  United  Elys    of  St.  Tunis  result,  in  installation  of  meters 

on  11211  ears;  del  i  -  found  for  traffic  and  temperature  t  ariation;  com- 

pleted  nisi  a  Hat  urn  has  resulted  in  peak  loads  as  «ell  as  overall  energj  reduction. 

Ill  <   i  i:n      I  i;  V.NSMISSIONS   LIN1 

Cons u.i  ,  mm  Studj  oi  Most  Economic  Conditions  for  Construction  ol  an  I  Lectria 
l  in.  (Etude  .lis  conditions  lis  pin-  economiques  poui  Tdtablissemenf  .rune 
ligne  electrique)  I  Mager  Revue  Generale  di  l'Electrieite,  vol  14,  no  j  July 
28,  1923,  pp.  125-129,  I  fig       Method  foi  determining  minimum  cost  for  in 

i  transmission  line  onlj  taking  height  of  poles  and  of  poles  per  km. 
as  variables  ami  assuming  all  ..il<.  i   variables  as  i 

Mm  rials      Noteworthy    Progress  in  thi    Preparat and  Put  ling  in  <  toerat  ion  of 

Transmission   I  ine   Mate)  iah  (Pri 

sione  i   me*  a  in  opei  a  dei  materiali  di  lines     G    B 

vol.  1.  nos.  l  and  2,  Jan    I  eb   and  Mai     ^pi    1923,  pp 

Telegraph  and  telephone  lines      Mechanicalai   I  [derations  of  li 

effect  of  ati spheric  agents  and  chimnej  tors; 

diameter  ol  win  -    in  ulatore;  fixing  "I  wire  to  insul 

ELECT  RIl     «i  i  i'i\c 
Rails      Elect  ric  Rail  Welding  (Eli 

■■her  taseiger,  vol    10,  nos    102,  103,  104,  105  and  106,  Jum  lulv 

3  and    i.   1923,  pp    715  716,  721-'  -  18,  739  740 

Development  ol  new  mi  thod  of  elei  its  welding 

mulatoi  W  "i  is  (  orp  ,  Bei  lin 

welding,  or  direct  welding  of  rails  togethi  il  teste  of  wcl 

lOOpil     •  I   imiiiatioli    of   strn.  tun 

ELECT  Mi     WELDING    UR< 

Cast  Iron        Are  Welding  < 'ast   1 1 . ....  <     I    IT. Mar        V  \ug. 

1923  ....I  29      Various  methods  of  making  aro  welds 

out  studdii 

■  I.   Process     Cyc-Aro  Weldini  Dbile  Engr.,  vol.  13 

[litres  of  pro 
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-   >    ■.>::>  ■.:       Are  \\ .  ipj*  ,  Ram       \    M  ( Sand]      I 

ing     Stamping     Heal    i  ol    D,  do    8,  Aug    1023,  pp    351-332,  l   fig 

roken  off  3  ft.  from  lowi  i 
.  ml 

Pi  im   Km      Rail  Bonding      lt>    Gax.j  vol.  39,    no     7,    Aug     17,    1923, 
i  fig      Describee  porl  driven  planl  manufactured  bj   AUoj 

weldit      I  Ltd.,  L Ii       i  or  Union  of  So    African  Rys.,  primarj 

purpose  Hi  which  Ui  l bul  which  can  In-  used  for  any 

other  electrii  arc-welding  repa onstruction  work. 

ELEVA  TORS 
Elevator  <  abli  b,  C     \\     w  illits      Power,   \  ol 
12,  Sep!     is.   1923,  pp.    151-154,  S  figs      Results  ol  ovei    150  b 
worn  cables  and  13  tests  made  on  n  from  these  cables 

EMPLOi  EES'    REPRESENTATION 
National  Economic  Li  loot    Report      Employees  Participation  In  Manag< 

K>    Age,  vol  75,  no  8,  Aug  25, 1923,  pp.  333-334.     Report  of  sp I  committer 

imployee  represental 

ENGINEERING 
OPMENTfi  i\  Great  Huii  m\.   British  Engineering  Developmi  ate  and  Practice, 
Murk  Meredith.  Nat.  Engr.,  vol   27.  no  9,  Sept.  1923,  pp.  120-422.      Utiliza- 
tion ui  waste  heat;  water-tube  boilers;  pulverized  fuel;  developments  in  coal- 
gas  manufacture. 

ENGINEERS 
Licensing.  Licensing  of  Engineers  Declared  Unconstitutional  in  Pennsylvania. 
.Mm.  A:  Metallurgy,  vol.  i.  no  200,  Aug  1923,  pp  H3-414.  Judge  Samuel 
E.  Schull,  in  Court  of  Quarter  Sessions  of  Monroe  County,  Pa  .  banded  down 
a  decision  on  July  2.  declaring  Pennsylvania  law  for  licensing  of  professional 
engineers  and  land  surveyors  to  be  in  violation  of  Constitution  of  State  of 
Pennsylvania  and  also  of  14th  amendment  of  Constitution  of  United  States; 
quotes  in  full  part  of  decision  referring  to  unconstitutionality  of  act. 

ENGINEHOUSES 
Turntables      The  Development  of  the  Continuous  Turntable.  OtisE.  Hovey.     Ry. 
Age,  vol.  75,  no.  7.  Aug.  18,  1923.  pp.  295-298,  7  figs.     American  Bridge  Co.'s 
newest  design  and  comparison  with  earlier  types. 

I  A  APORATORS 

<  r i < > n .  Study  nt  Evaporating  Apparatus  (Etude  sur  quelques  appareils 
d'evaporation),  Association  des  Chimistes — Bul.,  vol.  60,  no.  10,  Apr.  1923. 
pp.  400-422,  1  fig.  Describes  experiments  with  tubular  evaporators,  includ- 
ing boilers;  evaporating  110.000  kg.  per  day;  develops  for  mulas  to  express 
mathematically  velocity  of  liquid  and  steam  in  ascending;  volume  of  liquid 
displaced  in  forced  circulation;  speed  necessary  for  heat  transmission  to  give 
a  good  evaporation  at  minimum  cost  of  power. 
Vaci  dm.  Low  Pressure  Vacuum  Evaporators,  C.  A.  Jones  and  A.  M.  Charlton. 
Am.  Sue.  Naval  Engrs. — Jl.,  vol.  35,  nos.  2  and  3.  May  and  August.,  1923,  pp. 
329-356  and  539-544,  14  figs.,  partly  on  Bupp.  plates.  Modified  Lillie  evapora- 
tor, which  uses  "film"  or  "rain"  evaporation.  Description  of  system  and  its 
advantages. 


I   ANS 
Centrifugal.     Centrifugal  Fan  Types  ("Typification"  des  ventilateurs  centrifuges), 
A.  Lambrette.     Technique  Moderne,  vol.  15,  nos.  12  and  13,  June  15  and 

July.  1,  1923,  pp.  364-308  and  397-405,  34  figs.  Classification  of  fans;  charac- 
teristics, properties,  advantages  and  drawbacks  of  each  type;  selection  of  proper 
type  for  given  purpose;  design  and  construction. 
Mine.  The  Design  of  Mine  Fans.  1).  W.  Recs.  Colliery  Guardian,  vol.  120,  no. 
3267,  Aug.  10,  1923,  pp.  333-331.  Attempt  is  made  to  summarize  principles 
of  fan  design,  which  can  be  further  amplified  by  further  testing;  outline  of 
proposed  method  of  testing. 

FILTERS 
Water,  Concrete  Bottom  for.     Concrete  Bottom  for  Mechanical  Water  Kilters. 
A.  L.  Gammage.     Eng.  News-Rec,  vol.  91,  no.  11,  Sept.  13,  1923,  pp.  130-431, 

1  tig.     Metal  strainer  and  air  wash  replaced  bj  concrete  channels,  hail  cj  tinders 
:niil  sphi  res  gi<  ing  bigh-velocity  wash 

FIRECLAY  S 
Hi  \t  Effects  in  The  Heat  Effects  on  Fire  Clays  and  Their  Minerals.  Shinjo 
satch.  Tohoku  Imperial  Univ  Science  Reports,  vol.  I.  no.  3,  June  1923. 
pp.  157-201,  122  figs,  partly  on  supp.  plates  Results  of  investigation  carried 
nut  with  object  oi  improving  glass  melting  pot  and  tank  block  used  for  melting 
glass,  as  well  as  fire  brick  of  which  glass  melting  kiln  is  constructed  Thermal 
expansion  and  contraction;  endothermal  and  exothermal  reaction  of  raw  clay; 
determination  oi  dehydration  point  of  clay  with  thermo-balanci  change  oi 
microstructure  of  clay  by  heating;  erosion  of  clay  substance  in  contact  with 
molten  L-lass,  microstructure  of  stone;  string  or  i-m-t\. 

FIRE   FIGHTING 
I  \<  i.mv   Brioadi       The    Advantages  and  Organization  of  a  Works  Fire  Brigade, 

n    Simons.     Indus    Manage] I    (Lond  I,  \  ..I    in.  mi    5  Sept,  6,  1923J 

pp-  121  123      I  tnphasizes  advisability  of  modern  works  oi  factor}   possessing 
■  i.  trained  lire  brigade  for  dealing  with  outbreak  of  lire  in  its  earlj 

FLOORS 
eti        Analj   is  ol     ["wo-Way"  Flat  Slabs,  E    I     Rocku I    Eng    &  Contract- 
ing (Building         -I    60    no    i..b;l.\  25,  1923,  pp    155-157,  3  figs      Method 

lowi lo  foin!  Coi ttei    i   port  and  Chics rdi 

FLOTATION 

Coai       '        Expel  Water  from  Wet  Slack  by  Oils  and  Pressure;  Much  ash  Leaves  the 
Coal  with  thi   Water,  C    II    S    rupholmi      Coal   Age,  vol.  24,  no   8.    I 
1923.  i ip   277-278      Describes  tw thod    ol  separatio Ip 

ociated   water,   in   rendi  i nt 

trashing  suitable  for  industrial  purr* 

VIA  E-GAS     W  ALYSIS 

opments      Recent    Developments   in    Flue-Gas    Analysis,    E     II     Lockw 1 

Power,  vol    58,  no    12,  Sepl     is.   1923,  pp    161-462  '  Flui  rotations 

inal     is;    computing   pel 

■    inalysie 


I  ui  NDRIEfi 
'■.-I-      Foundrj    Costs   Simplified,    Ufred   Baruch,  16,17 

and  18,  Aug    15.  Sepl    I  and  16,  1923,  pp.  653-656.  710-7  I  I  figs. 

Aug  15:  Met  hi  wis  for  arm  ingat  aiidi'listrih'jtiiig  iniliieet  expense;  expi 

ified  numerically;  determined  on  annual  bans  for  di>- 

tnliut  ion      Si  pi    I    Methoi  .  inlcet 

n  in  previous  article! 
I  -  .in  drj  I  ■■•  :  Bancroft      Poundry  Trade  Jl,  vol   .  • 

Aug.  9,   1923,  pp.    113-115      Fundamental  princi]  ted  such  as 

i  mild  l,e  adopted  by  foundry  trade  in  general 

EUFICATION        lln    Complete    I  .miry  Industry.  Laotian! 

w     I. gam      \s-n    [roi  Elec    Engrs.,  vol  Sept      1923.  pp. 

381-424.   7   figs      Discusses   possibilities  oi   electrified   method*  and  sy.-' 
as  applied  to  process  ol  molding,  together  with  reason!  why. 

Mill  Poundry  Reflect!  Growth,  John  1).  Knox.  Foundry,  vol.  'A,  no.  17. 
Sepl  I,  1923.  pp  704-709,  B  figs  Experience  of  executives  of  Blackwood 
Steel  Corpn,  gained  over  a  period  of  many  year-  is  crystallized  in  building,  plant 
layout  ami  equipment  installed  in  dew  electrical  steel  foundry  in  West  Virginia. 
I  Foundries  and  Co-operative  Research,W.  l  Cornett.  Iron  Age,  vol. 
112.no.  1 1.  Sept  13,  1923.  pp  675  and  731.  Biscuits  achived  among  five  elec- 
tric plants  in  opi  ration,  costs  and  merchandising;  new  uses  for  thin  castings 

I  I  EL  ECONOMY 
Power    Plants     Super-Power    Plants    and    Coal    Conservation,    Egbert    Douglas. 
Nat.  Engr.,  vol.  27,  no.  9,  Sept.  1923,  pp  409-413.     Discussion  of  fundamental 
principles  of  fuel  conservation  and  relation  of  heat  and  power  requirements. 

I  CJEL8 

Utilization.  Work  of  the  Utilization  Committee  Eight  Report  'Travaux  de  la 
commission  d'utilisation  du  combustible,  Huitieme  Rapport)  Society  d', 
ragement  pour  ['Industrie  Rationale — Bul.,  vol  435,  no.  3,  Mar.  1923.  pp.  195- 
209.  Fuel  Economy  in  Sugar  lactones,  by  E.  Sommier;  Steam  Economy  in 
the  Sugar  Industry,  by  Eugene  Caron.  See  also  Industrie,  vol.  4,  nos.  36  and 
37,  Apr.  and  May  1923.  pp.  333-335  and  434-437. 

\V  i.-n ,.  Economic  Combi  stion.  The  Economic  Combustion  of  Waste  Fuels.  David 
Moffat  Myers  Steam  Power,  vol.  2,  nos.  4,  5  and  0.  May,  .lune  and  July  1923. 
pp.  8,  10  and  12;  7,  12  and  14;  and  7,  12  and  14  May:  Principles  involved 
in  increasing  efficiency  of  combustion;  maintenance  of  high  temperature;  mixing 
of  air  and  fuel-bed  gases;  sawdust  and  wood  waste  .lune:  Composition  of 
hog  feed;  furnace  for  burning  sawdust.  July:  Furnace  for  burning  tanbark. 
See  also  Bagasse;  Oil  Fuel;  Pulverized  Coal. 

FURNACES,    HEAT  TREATING 

Truck  Plant.  Heat  Treating  Equipment  in  a  Truck  Plant.  Am.  Mach.,  vol.  59. 
no.  11,  Sept.  13,  1923,  pp.  41ij-410,  2  figs.  Kinds  of  furnaces  used  at  Morelaiid 
Motor  Truck  Co.  plant,  Burbank.  Cal.j  their  arrangement  and  sizes;  car- 
bonizing and  heat  treatment  for  different  I  in  traii.smis.sion. 


GAS  PRODUCl-.l;- 

Central-Type.  Central-Type  Producer  Plant  in  the  Municipal  Cas  Works  of  Pots- 
dam (Germany)  (Zentralgencratorgasanlage  im  Gaswerk  Potsdam),  B.  Meyer. 
Gas-  u.  Wasserfach,  vol.  60,  no.  29,  July  21,  1923,  pp  426-430,  S  figs.  Details, 
operating  results  and  economy  of  vertical-retort  plant  equipped  with  dentral 
producers  for  gasification  of  lignite  briquets  with  low-temperature  recovery. 

Developments.  Improvements  in  Gas  Producers  (Perfectionnements  apportes  aux 
gazogenes),  C.  Clements.  \:ts  ,  t  Metiers,  vol.  70.  no.  33.  June  1923.  pp.  601- 
616,  S  figs.  Describes  construction,  operation,  heat  balance,  application,  etc., 
of  various  types. 

Wood-Refuse.  Finding  a  Use  for  Waste  Wood,  Johnstone  Tavlor.  Power,  vol. 
58,  no.  11,  Sept.  11.  1923.  pp.  419-420,  2  figs.  Discusses  advantages  of  gas 
producers  using  waste  products;  tests  on  producer-engine  units;  gas  analysis 

G  AS  TRUBINES 

I'lT'i.i.i  i  An  [ntrenal  Combustion  Turbine.  Autocar,  vol  51,  no.  1452.  Aug.  17, 
1923,  p.  281.  1  fig.  I'upli  tt  design  effectively  water-cooled;  simplicity  of  construc- 
tion gives  low  production  cost. 

i  .  ASWORKS 
Testing.     Gasworks  Testing,  0  andH.  W.Allan      Gas  World,  vol  74,  no.  9088.  Aug. 

11.  1922,  p  99,  2  figs  Two  methods  for  ascertaining  characteristics  of  gas 
mar  point  of  manufacture.     Apparatus  and  conduct  of  I 

i ,  ASES 
Specific  Beats,     Specific  Heats  of  Gases  and  Vapors    Lea  chaleurs  specinques  d,  s 
gaz  et  des  vapeurs),   Aime  W  itz    Revue  Generate  des  Sciences,  vol.  34,  no.  14. 
July  30,   1923.  pp.  425-435.     Historic  development  and  experimental  results; 
piesenl  state  ol  question  and  work  yet  in  be  done 

Variation  of  Specific  Heat  oi  Gases  W  ith  Temperature  La  variation  de  la 
chaleur  specifique  des  gaz  avec  la  temperature  d'aprea  les  travaux  les  plus 
i  ei  i  ntst,  11.  Muraour  Chimie  A  Industrie,  vol.  10,  no.  1.  July  1923.  pp.  23-29. 
1  fig.  New  specific  heat  values  obtained  at  Nernsl  laboratory,  ami  examples 
of  application   on   industry.     Bibliography. 

GEAR   CUTTING 

Sobbing.  Universal  Gear  Hobbing  Machine.  Machy,  (Lond  I,  vol  22.  no.  568,  Aug. 
16,  1923.  pp,  632-63  l.  6  figs.  1  describes  machine  designed  for,  hobbing  all  t\  pes 
of  spur,  spiral,  and  bevel  mars  up  to  2  module,  output  capacity  being  excep- 
tionally good,  produced  by  Mikron  Co.,  which  is  a  good  example  of  modern 
Swiss  machine-too!  design. 

Instrument  Gi  lbs     Cutting  Instrument  Gears,  Franklin  D.  J a.     Machy.  (N   V_ 

vol.  29,  no  12,  an. 1  M.l  30,  no  1,  Aug  and  Sept  1923,  pp.  951-055  and  25-27, 
Is  tigs.  Aug  :  Production  ol  small  cars  by  means  of  hand-operated  and  auto- 
matic machines  of  formed-cutter  and  hobbing  tuypee  Sept.:  Application 
of'hobbuig  jtroeess  :,ii,l  production  of  small  pinions  m  rod  form. 

Kni  i  i  in..  \I  ii  him  Parts  Cutting  Slots  in  Knitting  Machine  Parts.  Prod  U.  Daniel 
Mach]    (N,  y.),  vol  30,  do    I.  Sept.  1923,  pp    K-46,  5  tigs      Describes  gear- 

OUtting  machines  and  mi  thods  at  plant  of  I  .eight. >n  Machine  Co  .  Manchester. 
\.    11..   manufacturer  of  knotting  machines 

t;r  ARS 
Teeth,  Strength  oi      Factors  Governing  the  Strength  of  tear  Teeth.  Douglas  T. 
llaniiltmi.     Am.    Mach.   vol.   59,   no.   s.    Aug     23,    1923,   pp.   287-291,   3   tigs. 
Velocity;  accuracy;  methods  of  mounting;  measurements  and  allowance  for 
blacklash. 

GOLD   METALLURGY 
AifAliOAKATiON      Fundamentals  of  Amalgamation,  A    W    Allen.     Eng.  A  Min.  Jl. — 
Press,  vol.  110.  no.  7.    Aug    18,   1923.  pp.  275-280,   5  tigs.      Review  of  practical 
aspects  "i  gold-roco\  erj   pi 
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][  UNTDLING    MATERIALS 

Labor-Saving  Equipment.  Formulas  for  Computing  Economies  of  Labor-Saving 
Equipment.  Mech.  Eng.,  vol.  4o,  no.  9,  Sept.  1923,  pp.  564-565.  Committee 
of  A.S.M.E.  Materials  Handling  Division  studies  problem  of  evaluating  labor 
saved  by  improved  proeesses;  practical  application  of  formulas  devised. 

Methods.  What  It  Pays  to  Know  about  Materia!  Handling,  W.  T.  Spivey.  Factory, 
vol.  31,  no.  3,  Sept.  1923,  pp.  303-306,  4  figs.  Pneumatic,  hydraulic  and  steam- 
jet  methods 

Piers.  Material-Handling  Problems  in  Pier  Design,  Carroll  R.  Thompson.  Mech 
Eng.,  vol.  45,  no.  9,  Sept.  1923.  pp.  525-530  and  (discussion)  530  and  569,  7 
figs.  Review  of  Droceedings  of  several  material-handling  symposiums  held 
by  A.S.M.E.  to  discuss  material  handling  in  its  relation  to  port  developmi  nt, 
(Abridged.  I 

HARDNESS 

Herbert  Pendulum  Tester.  The  Mathematical  Theory  of  the  Herbert  Pendulum 
Hardness  Tester,  Win  J.  Walker.  Engineer,  vol.  136,  no.  3532,  Sept.  7,  1923, 
pp.  244-245,  1  fig.  Critical  discussion  of  theories  set  forth  in  E.  G.  Herbert's 
article  published  in  same  journal  (June  29,  1923). 

HEAT   TRANSMISSION 
Building  Materials.     Transmission  of  Heat  in  Building  Materials.     Times  Trade 
&  Eng.   Supp.    (Timber  Trades  Section),  July    28,    1923.  p.   477.     Abstract 
of  report  describing  experiments  made  at  Nat.  Physical  Laboratory  on  trans- 
mission of  beat  through  various  walls  and  building  materials. 

HEATING,  G  IS 
Radiant  Heater.     Regarding  Radiant   Heaters,  Geo    W.  Jones,  W.   P.   Yant  and 
I,.    B.   Berger.      Gas   Industry,   vol.   23,   no.  8,  Aug.    1923.    pp.   272-27.">,  1    fig. 
Combustion  products  from  a  radiant-type  natural-gas  heater  and  suggestions 
regarding    its    operations. 

HIGHWAYS 

Financing  State.  Financing  Construction  and  Maintenance  on  a  State  Highway 
System,  A.  B.  Fletcher.  Good  Roads,  vol.  65,  no.  •">,  Aug.  1,  1923.  pp.  39-42. 
Problem  in  Massachusetts  and  California;  pay-as-you-go  plan;  bonding  plan: 
motor-vehicle  fees. 

HOISTS 

Blast-Fur\ ace  Skip.  Single  Bucket  Blast  Furnace  Skip  Hoist  Characteristics,  A. 
C.  Cummins  and  A.  H.  Leavitt.  Assn.  Iron  A  Steel  Flee.  Engrs.,  vol.  5,  no. 
9,  Sept.  1923,  pp.  449-466,  5  figs.  Calls  attention  to  principal  features  claimed 
for  each  of  four  types  of  drive,  and  presents  test  data  secured  while  checking 
over  actual  performance  of  number  of  hoists  to  corroborate  various  points  of 
superiority  which  each  type  is  said  to  possess. 

HOUSING 

Workmen's  Dwellings.  Construction  of  Workmen's  Dwelling  at  Mulhouse  in  1922 
(Un  mot  sur  les  constructions  de  maisons  ouvrieres  a  Mulhouse  en  1922),  Camille 
de  Lacroix.  Soci6t£  Industrielle  de  Mulhouse — Bui.,  vol.  89,  no.  5,  May  1923, 
pp.  320-330,  7  figs,  on  supp.  plates.  Design  of  various  types,  single  and  in 
groups 

HYDRAULIC  TURBINES 

Automatically  Regulated.    Automatically     Regulated    Turbines    for    Medium 

Water  Heads  for  Agricultural  Electrification  (Note  sur  la  realisation  de  tur- 
bines autoregulatrices  permettant  1'exploitation  automatique  de  chutes  de 
puissance  moyenne,  en  vue  d'alimenter  des  reseaux  ruraux  d'energie  electrique), 
L.  Barbillion.  Houille  Blanche,  vol.  22,  no.  182,  May-June  1923,  pp.  93-96, 
o  figs  Describes  old  and  modern  types  of  Kourneyron  turbines;  direct  and 
indirect  regulation;  describes  some  recent  installations  of  self-regulating 
turbines. 

Efficiency.  Determination  of.  Calorimetric  Method  for  Determining  the  Kfficien- 
cy  of  Hydraulic  Turbines.  Mech.  Eng.,  vol.  45.  no.  9,  Sept,  1923,  p.  545,  2  figs. 
Consists  in  merely  measuring  difference  in  temperature  of  water  entering  and 
leaving  turbine  and  head  employed.  Translated  from  Genie  Civil,  vol.  82, 
no.  2."),  June  23,  192::.  pp.  604  '>".". 

Hydro-dynamic  Theory.  Fundamentals  of  a  New  Hydro-dynamic  Theory  of 
Hydraulic  Turbines  (Fondamenti  di  una  nuova  teoria  idrodinamica  dellc 
turbine  ldrauliehe).  Aristide  Proseiutto.  Ellcttrotecnica,  vol.  10,  nos.  12 
and  13,  Apr.  26  and  May  ."..  1923,  pp.  245-251  and  270-27."..  13  figs.  Theories 
of  hydraulic  turbines,  and  detail"  of  new  theory  based  solely  on  general  hydro- 
dynamic  equations  for  relative  motion  with  cylindrical  and  curvilinear  eo-ordi- 
calculations;  introduction  of  curvilinear  co-ordinates;  theory  of  Lorenz 
turbine,  as  special  case  of  new  theor]  ;  etc. 

HYDRO-ELECTRIC  DE\  ELOPMENTS 
mi  i  in.'  Hydro-electric  Possibilities  "f  Quebec,  Julian  ('  Smith  Eng  J].,  vol. 
fl,  no  o.  Sept.  1923,  pp.  397-10(1,  3  figs.  Potential  and  actual  hydro-electric 
development  and  its  probable  rale  nf  growth  in  future, 
enai  District,  Canada  Power  Development  in  the  Saguenay  District 
Eng  .11  .  vol  b.  ii"  9.  Sept  1923.  pp.  383-387,  8  figs  Construction  "i  powei 
plant!    Mid   storage   works;   proposed  dam 

in  un  i  i  i  i  'i  me   Pi  wis 
Ai  strai.i  \       lli'   Carranballac  Hydro  Electric  Plant,  B     \    Smith      In. in-     lustra 
lian  a   Mm    Stan. lard    vol    70,  no    1805,  July  5,  1923,  pp    14-16,  5  figs      De- 
tails of  powei  plant  and  .  1.  •  trical  equipment  of  power  scheme  for  Carranballac 
Estate  .wind,  i-  tituated  in  Western  District   Plains  "l  state  "i   Victoria,  foi 
providing  power  t"i    house  lighting  and   healing,   wood   cutting  by  circulai 
i  I..',  pumping,  milking,  i  tc 
I     ..I'M)      The  ^..ik   Hydro-electric   I  ndertaking,     1.1..     p.  \  ,  vol    9.;.  no    2386, 
inc.  17,  1923,  pp    149-251,  8  6g        Inauguration  of  Linton  Lock  Station 
io  be  largest  ol  it     kind  ...  England      Difficulties  met  in  construction,  details 
if  plant      8e<  also!  lectrical  Times,  vol  64,  no,  I860,  Vus  9  1923,  p    in.' 

Vork'j    Hydro-Electrii    3tation      Timi      rradi     .\    Eng    Supp.,  vol     12 
no   205,   Vug    I,  1923    p    199,  j  fig      Station  erected  to    upplcmenl  electricity 

supply  ..f  eity  of  York  I  ■■  er  of  River  Ousi       3e     il  o  I  - 

v.,1    138,  ii..   3528,   Vug    10,  1923    pp    lis  150,  10 
Operation      Thi   Opi  I  '    pctrii   Station     Ralph  Brown      Power,  vol 

58,  no    10,  -■  pi    i.  1923   pp    183-366   5  <■■<■        I lo  ■  quipmenl 

available,  maximum  output   with  mption  oj  u:.t,. 

Vnntom      Detailed   Estimate  ol   the  Cosl         Ds        Bndgi     Development      I  lei 

n  orld      ol    82,  no    11  Estii 

J  largest  hydro-electric  plant    ...  I   ■  i  expcndituri 

jg  ,000,000 
W  m  i         ii    I.     '  nwyd,  North  w    '  [leering,  vol    116, 

009,    Vug     II,  19  ■  hydro-electi 

•  recent!}   .-in  tructed  ni  u  Cynwyd,  ""    Irystion  ntream,   wneri    an  im- 
pounding fruited  holding  ovci    1,000,000  ru    ft    watei 
pine                      two  turbines,  one  21  in.  in  rliam  150  b.hp 
!    n    di  I  doping  27  I.  hp. 
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ICE  PLANTS 

Oil-engine-Driven-.  An  Oil-Engine-Driven  Ice  Plant  Power,  vol  5S,  no  10,  Sept 
4,  1923,  pp.  375-377,  3  figs.  Describes  50-ton  ice  plant  of  Red  Hank,  N.J  Pure 
Ice  Mfg.  Co.  equipped  with  two  100-hp.  Fairbanks-Morse  semi-Diesel  engines, 
each  direct-connected  to  a  Worthington  compressor. 

Operating  Systems.  Diamond  Ice  Company  Power  Plant.  J  K  Marquis  Nat 
Engr.,  vol.  27,  no.  9  Sept.  1923,  pp  417-420,  5  figs.  Combination  of  absorp- 
tion and  compression  systems  of  refrigeration  in  use  at  plant  of  Diamond  Ice 
Co.  of  Knoxville.  Tcnn.  How  reconstruction  and  overhauling  of  plant  increased 
capacity  and  efficiency. 

INDUSTRIAL   MANAGEMENT 

Budgetary  Control.  The  Control  of  an  Industry  in  the  Business  Cycle,  Howard 
Coonley  Taylor  Soc— Bui.,  vol.  8,  no.  4,  Aug.  1923.  pi>.  128-136,  5  charts 
Describes  system  of  budgetary  control  of  safes,  purchases,  receipts,  and 
expenditures,  employed  by   Walworth  Co. 

Control  System.  Visualized  Management  Control,  Chester  B.  Lord  Management 
&  Administration,  vol  6,  no.  3,  Sept.  1923,  pp.  319-322,  2  figs.  Describes 
system  of  management  control  developed  by  author  which  can  be  applied  to 
any  kind  of  varying  conditions  and  factors  and  in  any  place 

Cost  Control.  The  Province  of  the  Controller,  John  B.  Guernsey.  Management 
&  Administration,  vol.  6,  no  3,  Sept.  1923,  pp.  323-326.  Preparing  formal 
plans  and  holding  to  them 

Manager,  Requirements  op.  Some  Fundamentals  of  Management,  \lvan  T 
Simonds.  Management  &  Administration,  vol.  6,  no.  3,  Sept.  1923,  pp.  297- 
299.      Requisites  of  good  business  manager. 

Paper  Industry.  Management  Engineering  in  the  Paper  Industry,  R  B  Wolf 
Eng.  Jl.,  vol.  6,  no.  9,  Sept.  1923,  pp.  401-403.  Measurement  of  performance 
a  factor  in  good  management;  industry  should  be  organized  to  encourage  rather 
than  repress  individual  development. 

Power-Service  Maintenance.  Some  of  the  Ways  Procedure  in  Maintenance 
Work  Can  be  Audited  By  the  Maintenance  Department  to  Improve  Standards 
of  Power  Service.  Arthur  J,  Whitcomb.  Indus.  Engr.,  vol.  81,  nos  1,  4  and 
9,  Jan.,  Apr.  and  Sept.,  1923,  pp.  11-15  and  66,  181-186  and  426-436,  16  figs. 
Means  of  auditing  incoming  and  outgoing  electrical  material,  such  as  repairs, 
spare  parts,  etc.  Power  service  or  power  distribution  auditing.  Accounting 
of  work  of  electrical  department.     Accounting  or  record  of  electrical  equipment. 

Production  Co.nthol.  Controlling  Production  Without  a  Planning  Department, 
Kenneth  W.  Stillman.  Indus.  Management  (N.  Y.),  vol.  66,  no.  3,  Sept. 
1923,  pp.  160-162,  3  ligs.  Describes  system  whereby  small  plant,  can  eliminate 
manifold  wastes  attendant  upon  haphazard  production,  without  going  to 
expense  of  installing  separate  planning  department. 

Production  Routing.  Increased  Profits  Through  Control  of  Costs,  R.  W.  Darnell. 
Management  &  Administration,  vol.  6,  no.  3,  Sept.  1923,  pp.  301-304.  Pro- 
duction routing.  Cutting  costs  by  better  production  routing;  routing  sheet; 
maintenance  ol   routings;   avoidance  of  temporary  changes 

Progress  Chart.  The  Progress  Chart  and  the  Bonus  Method,  H  A  Franklin. 
Management  it  Administration,  vol.  6,  no.  3,  Sept.  1923,  pp.  327-332,  8  figs. 
Points  out  that  progress  record  or  chart  as  illuminating  and  explanatory  picture, 
with  bonus  for  reward,  fits  best  the  ordinary  demand  and  gels  best  results 
that  are   humanly   possible. 

Purchasing  Agent  and  Engineer.  Purchasing  Agent  and  Engineer  W  E  Irish 
Taylor  Soc.  Bui.,  vol.  8,  no.  4,  Aug  1923,  pp.  loO- 157  and  (discussion-  157- 
100  Discusses  possibilities  of  bettering  relationship  between  purchasing  agent 
and  engineer. 

Sales  and  Production,  Tie-up  ok.  The  Tie-up  of  Sales  and  Production,  L.  J.  Conger 
laylor  Soc— Bui.,  vol.  8,  no  4,  Aug  1923,  pp.  137-1  10.  Discusses  three 
problems  of  proper  co-ordination  and  tie-up  between  sales  and  production 
(1)  Satisfactory  and  scientific  budgeting  of  sales  possibilities;  (2)  efficient  and 
workable  budgeting  of  production;  (3)  proper  control  of  balance  between  salos 
and  production  budgets. 

Time  Study.     See  Time  Study, 

IXDCSTHI  \l.   ORGANIZA  I  lu\ 

i  .... .in  oi  Theory  and  Technical  side  of  Organisation  (Theorie  et  technique 
elementaires  d  organisation),  J.  Cabancl.  Kevin-  Generate  de  l'Electricitc 
vol.   13,  nos    25  and  26,  June  23  and  30,   1923.  pp.   1059-1067  and   1103-1106 

12  figs,    objects  and  purpose  of  organisation;  Taylor  system  of  scientific  mana- 
gement;   elementary    theory    of    human    work;    cost    and    sale    price;    methods 
lor  quantity  production;  calculation  of  labor  and  machines  required;  etc. 
INDUSTRIAL   PLANTS 

Equipment,  Selei  no»  oi  The  Selection  oi  Modem  Plant  Equipment  Paul  M 
Vtkins  Indus  Management  (N  5  l,  vol  66,  no  3,  Sept  1923,  pp.  176-179- 
Factors  ol  importance  thai  are  often  overlooked 

l\Di  slid  \i     RE1  \i  I.  INS 

.Nation  w     I'.m  •.  i       \n    Engineering    Statement    of    Economic    Principles     \\      r 

Ingalls.     Mm    &  Metallurgy,  vol    I.    no   200,   lug    1923   pp    m,     Laboi 

and   distribution   ..t    wages;   duties  and   privileges  ol    management     arti 
restriction  ol  production;    legislation's  influenc.   on  laboi 

l\sl  i  VTING    M  Mini  \1  s  El  ECTRIC 
Varnishes.     Composition   and    Aging   of    Insulating    Varnishes,    ll     I       P     w 

^<"    Electrochem    Soc,   idvai pj    ao    16,  foi  meeting  Sep!    27-29    l! 

pp.  167-170,  l  fig  It  has  been  shown  that  during  drying  and  oxidation  of  var^ 
iiisi.es,  en. In.  tine  unit,  I,.,]-  are  formed  which  produce  appreciable  lowering 
of  insulation  resistance  ol  i  lei  trical  apparatu  .  gives  values  to  show  thai  ..mount 
of  these    low  ri  i    iterials"  is  proportional  to  amount  of  oil  in  van 

and  that  there  is  a  noticeable  difference  in  amount  produced  b;  different  oils 
l\sl   I    \  l'i  IRS,    III    \  1 

Bagasse  Lumber      Insulating  Lu  Sugai    Will  Bagass.     \i w 

'  '"  '"    A   Ml  !    I  ">■  i  vol.  20,  no  9,   \.c     17,  19  13   pi      II 

ing  lumber  of  great  comi I  is  1 Icveloped  from  extracted  -ugar- 

•  ane  fibi  I ,  now  ...  .1  onb,   as  fuel  in  ordei  I I  rid  ol  il 

Balsam-Wooi       Balsam-Wood,   Howard    I      Weil       Chen      &    Met     Eng     vol 
'  "'     l7     1923,  i 1-536    I  \,  -v   hi  at  ii 

•I.     111!  oi.l    ,,  :,,,:,, 

dead  air  cell     material  has  lower  thermal  conductivity  than  balsa    lightest   nat- 
vooa 

3'  '■■  "  °0i       Di    ignin      md  Oj lag  V  ool  Plant,   ll.  rbei 

A    \M     I  1923 

i 

INTERNAL    <  0MB!  S  flON    ENGI1 

I    m.  w  STINO  INTO  I  DM    I 

I  I  I  .         I 
do    10,  Bepl 
and  p.....  ul  u  Ij    n  ith  that  obtained  by  utilising  ii 
.  xi.  .i-i    gas.  ■  lindi  . 
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Powxa  lii  iiii«i\iii"n  sti  i  ruination  '.I  the  Powei  ol   Eiplo 

I   I'  ioD  I'm,!     J 

i  nal  '!'■  la  Marin  lul)   28,   192a.  pp  <    figs. 

Explain*  construction  ol   cutvm  ibowing   power,  efficiency, 
i  mil  ol  r  J,  in  .  etc  .  and  .mi;-,  menl 

Railwai  Traction,  Ipplii  ition  !■•     Application  ol  Internal  Combustion  I 

to  i  '     *  t  urn  (Application  du  d  drocarburi  i  A  la  traction  sur 

i  in.  I !    Brillie      l;.    i  ,  nos. 

landfi,  \ni   mill  Mia  1023,  pp  272-306  and  387-414,  130  fis 
mvi  .street  cars,  railway,  etc.,  their  operation  and  advantagi  i; 

hydraulic,  mechanical,  electric  electro  .  >  ■  i •  l  oompressed-ajj   h 

missions;  etc 

[irplane  Bnpt  '  ,•  Dieitl  Engines;  OH  Engines; 

St  mi-Diesel  Engines. 

IRRIG  \th>\ 
Alberta,  Canada      The  Lethbridge  Irrigation  Enterprisi   in  Western  Canada,  1     - 
Dyke      Engineer,  vol     186,  noe    3527  and  3528,  Aug    •'!,  and   10,   1023,  pp 
114-110  and  140-117,  24  lit'-      Syati  m  i    de  igned   to  irrigate  105,000  acres  in 
Southern  Alberta;  details  ol  construction  work  and  effect  of  a  heavy  flood. 

IR:iV 
Electrolytic.     Electricity  in  Metallurgy      Iron  Age,  vol    112,  no.  12,  Sept.  20, 1023, 

p.   750      Electric  blast  furnaces;  properties,  composition   and   uses  of  French 
electrolytic  iron.     Translated  and  abstracted  from  Revue  dc  Metallurgie,  July. 

Electrolytic,  Corrosion  or.  Corrosion  of  Electrolytic  Iron,  W.  E.  Hughes. 
Chem.  &  Met.  Eng..  vol  20,  no.  12,  Sept.  17.  1023,  pp.  530-537,  2  figs.  Argu- 
ment for  necessity  of  using  pure  iron  as  basis  for  research  experiments. 

Production  DIRECT  From  Ore.  Making  Iron  from  Ore  by  a  New  Electrolytic  Pro- 
cess, E.  < '.  Kreutzberg.  Iron  Trade  Rev  .  vol.  73.  no  9,  Auk.  30,  1923,  pp.  595- 
598,  7  figs.  Describes  Eustis  process,  which  produces  iron  averaging  over 
99.9  per  cent  pure;  results  of  tests  made  on  iron  produced  by  this  method,  cost 
of  production,  etc. 

IRON  ALLOYS 

Iron-Carbon.  Effect  of  Silicon  on  Equilibrium  Diagram  of  System  Carbon-iron 
near  Eutectoid  Points,  H.  A.  Schwartz.  Am.  Inst.  Min.  &  Met.  Engrs. — 
Trans.,  no.  1204-S,  Aug.  1923,  0  pp.,  4  figs,  and  (abstract)  Min.  &  Metallurgy, 
vol.  4,  no.  200,  Aug.  1923,  p.  423,  1  fig.  Results  of  studies  concerning  effect 
of  silicon  on  location  of  eutectoid  points. 


K 


KILNS 
Tunnel.     The  Suitability  of  the  Tunnel  Kiln  for  Burning  Refractories,  A.  F.  Greaves. 
Walker  and  S.   M.   Kier.     Am.  Ceramic  Soc. — Jl.,  vol.  6,  no.  8,  Aug.   1923, 
pp.  891-895.     Report  of  Committee  on  Fuel  Conservation  on  Tunnel  Kilns. 


LABOR 

Legislation.  Recent  Labour  Legislation,  Int.  Labour  Rev.,  vol.  8,  no.  2,  Aug. 
1923,  pp.  285-305.     Bibliography. 

Living  Wage.  What  About  the  Living  Wage?  Robert  .1.  Anderson.  Indus.  Manage- 
ment (X.Y.),  vol.  66,  no.  3,  Sept.  1923,  pp.  140-143.  Author  seeks  to  prove 
that  living  wage  based  upon  theoretical  budget  is  unsound;  that  in  large  number 
of  cases  budgets  themselves  are  nothing  more  than  composite  of  guesses;  that 
great  desideratum  is  not  standard  wage  but  standard  of  work. 

Short  Day  in  Steel  Works  Steel  Works  Experience  with  the  Short  Day,  Bradlev 
Stoughton.  Iron  Age,  vol.  112,  no.  6,  Aug.  9,  1923,  pp.  325-328.  Wage  adjust- 
ments as  worked  out  at  various  plants;  question  of ' spare-time  work  under 
new  regime. 

LABORATORIES 

Foreign.  French  and  Foreign  Laboratories  (Les  Laboratoires  Francais  et  les  Labo- 
ratoires  Etrangers)  L'Industrie  Electriquc,  vol.  32,  no.  745,  July  10.  1923, 
pp.  247-252.  Inefficiency  of  industrial  and  research  laboratories  in  France; 
eities  numerous  American  examples  in  justification,  covering  most  impor- 
tant industries. 

LATHES 

Dk8ign.  Some  Details  of  Lathe  Design  Albert  Clegg.  Am.  Mach.,  vol.  59,  no. 
11,  Sept.  13,  1923,  pp.  409-412,  6  figs.  Push  pin  lock  for  heavy  machinery; 
double  back  gears;  come  clutches  applied  to  fee-starting  devices;  reducing 
friction  in  powerful  clutch. 

Dividing  Appliance.  A  Worm  and  Plate  Dividing  Appliance.  Model  Engr.  & 
Electrician  vol.  49,  no.  1104,  Aug.  16,  1923,  pp.  171-172,  2  figs.  Attachment 
is  suitable  for  private  worker  and  can  be  used  on  practically  any  lathe  which 
is  not  equipped  with  a  cluster  gear. 

Engine.  New  Engine  Lathe  Iron  Age,  vol.  112,  no.  9,  Aug.  30,  1923,  pp.  546-547, 
2  figs.  Describes  10-in.  lathe  designated  as  model  B  placed  on  market  by  Pratt 
&  Whitney  Co.,  Hartford,  Conn.,  primarily  designed  for  individual  motor  drive, 
using  a  geared  head,  and  may  be  adapted  readily  to  single  pulley  drive  or 
a  cone  head  with  countershaft  drive. 

Precision.  The  Le  Blond  15-Inch  Precision  Tool  Room  Lathe.  West.  Machy.  World 
vol.  14,  no.  8,  Aug.  1923,  pp.  272-271.  3  tigs.  Special  features  of  lathe  which 
is  said  to  represent  highest  development  in  lathes  for  toolroom  work. 

LIGHTING 
INDUSTRIAL  Regulations.     Industrial  Lighting  Regulations,  G.  H.  Stickney.     Indus. 
Engr.,  vol.  81,  no.  9,  Sept.    1923,  pp.  447-451  and  469-470,   1  fig..  4  tables. 
Summary   of   regulations   included   in   existing   codes,   together   with   present 
tendencies  toward  future  legislation. 

LOCOMOTIVES 

By-Pasb  Valves.  By-Pass  Valves  for  Steam  Locomotives  (Druckausgleicher  filr 
Dampflokomotiven),  O.  Giinthcr.  Zcit.  des  Vereines  deutsrher  Ingeinciirc 
vol.  07.  no  34,  Aug.  25.  1923,  pp.  836-837,  11  figs.  Describes  automatic  plate 
valve  for  large  and  small  cylinders  in  connection  with  a  release  valve  for  sudden 
equalization  of  pressure,  which  at  same  time  serves  as  starting  device  for 
compound  locomotives. 

Electric.     See  Electric  Locomotives. 

Frames.  Tests  on  Different  shaped  Arch  Bar  Side  Frames,  Louis  E.  Endsley. 
Ry.  Age,  vol.  75,  no.  9,  Sept.  1,  1923,  pp.  377-378,  3  figs.  Slight  changes  in 
design  reduce  unii     trossi  a  from  over  40,000  lb.  to  about  20,000  lb 

France.  Locomotive  Practice  and  Performance  in  France,  I.  T,  Burton-Alexander. 
Engineer,  vol     I  1527,  3528  and  3529,  Aug.  3,  10  and  17,  1923,  pp 

110-120,  143-145  and  178-179  Account  of  various  trips  made  by  author 
on  footplates  of  engines  and  in  train  itself  on  Midi;  Paris-Orleans;  Paris,  Lyon 
■  ml  M.  ilr  mi]   Northern  of  France  railways. 


I  .in    M      \\  I  -.I)  l<\     l!i         (,       \\        I! 

I  ngineer,  vol    136,  no  3530,  Aug.  2).  1923.  p   197 
Mam  particular!  ol  firsl  of  ten  nen  locomotives  for  (,t. 

ii    total  heating  lurfaei  .  tractive  effort  (85  per  cent  boilej  1,626 

10     See  also  Ky   Gas  .  vol   39.  no  8,   \ug  24,  1923,  pp  252-253,  1  I 
Superhbatxb      Pacific   Typ<  A    Looomot  .rnpany 

(Locomotive  "Pacific    a  lurchauffe  di 

Revue  General  Fun    1923,  pp   15-22,  14  figs. 

partly  on  supp   plates      Details  of  design,  equip  -".  simple 

expansion;  table  of  principal  data 

LUBRICATING   OILS 
Ciilmh  ix  CoMPOsmoa  and  Tests      Soma  Notes  on  Lubrication,  W    Si    J'o-Find- 
lay.     Management   (Lond  I,  vol.  10,  no    3,  Aug.  9,  1923,  pj 

Slates  that   lubrication,   a  factor  of  great  importance  in  engine  and  mat 

efficiency,  is  not  receiving  attention  by  engineers  thai  if 

chemical  oompo  the  various  oils  used,  and  tests  to  which  they  are 

subji 

LUBRICATION 
Problems.      Lubrication   Problems  and  Their  Correction,   Allen   F.   Brewer.      Indus. 
Management   (N.  Y.),   vol    66,  no    3,  Sept.   1923,  pp.   134-139,  7  figs 
lubricant  to  use,  where,  and  why. 

I.I   MBER 
Standard      Abbbeviatio  derd   Abbreviations   of   Terms   Used   in   Lumber 

Industry.      Eng.   <V  Contracting  (Buddings;,  vol.  00.  no.  1.  July  25,   1'-. 
182-183.     Recommended    by    forest    Products  sLaboratory    of    U     S.    Forest 
Service. 
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MA  CHI  XE  OONSTH IXTIOX 

Ceramic  Materials  Substituted  for  Metals.  Ceramic  Materials  iKeramtnche 
Massen  als  Werkstoffe),  Felix  Singer.  Zeit  des  Vereines  deutscher  Ingenieure. 
vol.  76,  no  24,  June  16  1923.  pp.  584-586.  Replacing  metals  by  ceramic  mater 
in  machine  construction;  compares  properties  of  ceramic  materials  and  metal-; 
suggestions  for  advantageous  application  of  ceramic  materials  in  construc- 
tion of  apparatus. 

MACHINE  SHOPS 

Heavy   Work.     Production    Methods   on    Heavy    Work,   Eng.    Production,   vol 

no.  131,  Aug.  1923,  pp.  357-300,  12  figs.  Describes  procedure  in  AUis-Chal- 
mers  Mfg.  Co.'s  works,  Milwaukee,  Wis.,  in  production  of  heavy  units,  such 
as  large  turbin    plants,  gas  engines,  etc. 

Planning  in.  The  Profit  of  Planning.  Engineering,  vol.  116,  no.  3007,  Aug.  17, 
1923,  pp.  198-199,  1  fig.  Losses  in  course  of  manufacture,  some  unavoida- 
ble or  too  costly  to  avoid  and  others  avoidable  by  better  planning  and  orga- 
nization; emphasizes  latter  and  shows  how  efficiency  can  be  increased. 

MACHINE  TOOLS 

Motors  for  High-Speed.  High-speed  Motors  for  Machine  Tools,  W.  A.  Furst. 
Machy.  (N.  Y.),  vol.  30,  no.  1,  Sept.  1923.  pp.  41-43,  3  figs.  Factors  that 
determine  motor  speed;  voltage  required  at  different  speeds;  method  of  obtain- 
ing high-frequency  current;  kilowatt  output;  obtaining  two  different  fre- 
quencies; automatic  control  of  motors. 

Railway  Wtheel  Production.  Machine  Tools  for  Railway  Wheel  Production. 
Machy.  (Lond),  vol.  22,  nos.  500  and  568,  June  21  and  Aug  lti.  1923,  pp. 
357-361  and  621-626,  12  figs.  Consideration  of  machine  tools  of  latest  type 
that  have  been  developed  by  representative  machine  tool  makers  for  dealing 
with  railway  wheel  production. 

Rinm.vg-in  Tests  for.  Running-in  Tests  for  Machine  Tool  Units,  Douglas  T.  Hamil- 
ton. Machy.  (N.  Y.),  vol.  30,  no.  1,  Sept.  1923,  pp.  47-4N  3  figs.  Fellows 
Gear  Shaper  Co.,  Springfield.  \t.,  adheres  to  practice  of  giving  machine  a 
thorough  running  test  before  it  is  shipped:  describes  unit  assembly  and  final 
assembly  tests  made  of  recently  developed  high-speed  shaper. 

Setting  Devices.  Special  Setting  Devices  Effect  Time  Savings,  Fred  Horner. 
Can.  Machy.,  vol.  30,  no.  7,  Aug.  16,  1923.  pp.  18-19,  8  figs.  Description  of 
several  unusual  methods  of  increasing  economy  and  accuracy  in  adjustment 
and  setting  of  machine  tools  in  Canadian  shops. 

Speeds  and  F"eeds.  Speeds  and  Feeds  of  Machine  Tools  (Les  viteesea  de  coupe 
dconomiques  des  outils  et  les  temps  d'usinagcl,  Armand  Bussod.  Geuie  Civil, 
vol.  S3,  no.  3,  July  21,  1923,  pp.  58-63.  7  figs.  Develops  curves  with  speeds 
as  abscissas  and  feed  as  ordmates:  graphic  determination  of  economic  cutting 
of  metals  and  of  most  economic  speeds. 

MACHINERY 

Characteristics  at  High  Altitudes.  Variations  in  Characteristics  of  Machinery 
at  Great  Altitudes  (Las  Yariacions  de  la  Caracteristicasen  las  Maquinas  a  (I 

Altura),   Antonio    Pauly.      Asociacion   Argentina  de  Electa  Boletin, 

vol.  9,  nos.  3  and  4.   Mar.   and    Apr.    1923.   pp.   41-41      (lives  experience  in 
operating  machinery  three  to  five  thousand  m.  above  sea  level,  or  at  barome- 
tric pressure  of  535-to  425  mm.  hg  ,  including  steam  engines,  hydraulic  turbr 
internal- combustion  engines,  electric  machinery,  etc. 

Rating   of.      Rating    ol"    Machinery,    E.    W.    Pierce       Indus.    Management    (Lomi    . 
vol.  9,  nos.  10,  11  and  vol.   10,  no    3,  May  IT.  31  and  Aug.  23,  1923,  pp 
306,  334-330  and  95-97.      Law  m  Scotland  and  Ireland:  history  of  Bill,  q 
tion  of  ratable,  \  alue.      From  paper  read  before  Liverpool  Eng.  Soc. 

M  U/LEABLE  CASTINGS 

M.iMiuiim        Making    Malleable    Castings.      Eng.    Production,    vol.    6,    no.    132, 
Sept.  1923.  pp.  401-406,  16  tigs.      Works  and  methods  "f  Ley's  Malleable  C 
ings  Co.,  Derby,  England,  said  to  be  largest  foundry  in  Europe  exclusively  devot- 
ed to  this  class  of  work. 

m  \i  i  i:\hi.i:  iron 

Melting.  Melting  Small  Malleable  Heats,  S.  J.  Felton.  Foundry,  vol  51,  DO.  18, 
Aug.  15,  1923,  pp.  671-672.  Malleable  iron  made  in  oro-electric  furnace  gives 
trouble  in  annealing;  cost  of  producing  small  quantities  high  and  expert  knowl- 
edge required  to  keep  out  of  trouble.  Paper  presented  before  An,  Foundry- 
men's  Assn. 

MAPPING 

Aerial  Photography.  Map-Making  from  Air  Photographs,  Nature  (Load.),  vol. 
112,  no.  2.SO0.  Aug  11,  1923.  pp.  191-197.  Review  of  book  by  J.  W.  Gordon 
mi  generalised  linear  perspective,  treated  with  special  reference  to  photo- 
graphic land  surveying  and  military  reconnaissance. 

ML.  1"\I  - 
i     iiuiv    Biossion.      Electron   Emission  from   Metals  as  a   Function  of   Tempi- 
ture.  Saul  Dushinan.     Physical  Rev.,  vol.  21,  no   I'.  June  1923,  pp    623-636 

1    fig.      Derivation    of    goneral    equation;    historical    and    critical    remarks 
general  equation  for  electron  emission;  experimental  results. 
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METAL  SPRAYING 
Schoop  Process.  Schoop  Metal  Spraying  Process  and  Their  Recent  Progress  (Quel- 
ques  observations  sur  les  procedes  de  metallisation  Schoop  et  sur  les  progres 
recents  de  ces  procedes),  J.  Guilbert.  Revue  de  Metallurgie,  vol.  20,  no. 
6,  June  1923,  pp.  352-357.  Explains  process  and  its  mechanism;  formation 
of  alloys  and  heat  treatment;  etc. 

METALLOGRAPHY 

Structure  Analysis.  Constant  Structure  Analysis  (Stetige  Gefiigeanalyse),  K. 
Daeves.  Stahl  u.  Eisen,  vol.  43,  no.  35,  Aug.  30,  1923,  pp.  1137-1138,  2  figs. 
Construction  and  advantages  of  diagrammatic  slides,  in  which  temperature, 
carbon  content,  etc.,  change  constantly  from  one  end  to  other;  experimental 
arrangement  for  production  of  constant  slides;  importance  for  educational  pur- 
poses. 

METALS 

Conductivity.  Effect  of  Pressure  on  Thermal  and  Electric  Conductivity  of  Metals 
and  the  Wiedemann-Franz  Law  (Influenza  della  pressione  sulla  eonducibi- 
lita  calorifica  ed  elettrica  dei  metalli  e  la  legge  di  Wiedemann-Franz),  Silvio 
Lussana.  Nuovo  Cimento,  vol.  25,  nos.  3-4,  Mar. -Apr.  1923,  pp.  115-130. 
Results  of  Bridgman*s  experiments  of  effect  of  pressure  on  thermal  conducti- 
vity of  metals,  differing  from  those  of  author,  and  justifies  author's  results. 

Critical  Points.  Methods  and  Apparatus  for  Determining  Critical  Points 
of  Metals  and  Alloys  (Methodes  et  appareils  utilis6s  pour  la  determination 
des  points  critiques  des  metaux  et  alliages),  Pierre  Dejean  Chlmie  ;  Industrie, 
vol.  9,  nos.  4  and  5,  Apr.  and  May,  1923,  pp.  654-664  and  888-899,  48  figs. 
Discusses  specific  heats,  expansion,  magnetic  and  mechanical  proDerties;  classi- 
fication and  description  of  recording  apparatus. 

Extrusion,  Effect  on.  Effect  of  Extrusion  on  the  Resistance  of  Metals  and  Alloys 
(Influence  de  l'eerouissage  sur  la  resistivite  des  metaux  et  des  alliages),  Leon 
Guillet  and  Marcel  Ballay.  Academic  des  Sciences — Comptes  Rendus  des 
Seances,  vol.  17fi,  no.  25,  June  18,  1923,  pr>.  1800-1802.  Results  of  tests  of  pure 
metals  previously  annealed  by  new  method  recording  variation  of  resistance 
as  a  function  of  annealing  temperature. 

Formed  and  Drawn  Parts.  Selecting  Material  for  Formed  and  Drawn  Parts,  L. 
N.  Brown.  Am.  Inst.  Min.  &  Met.  Engrs.— Trans.,  no.  1257-S,  Aug.  1923, 
10  pp.,  16  figs,  and  (abstract)  Min.  &  Metallurgy,  vol.  4,  no.  200,  Aug.  1923, 
pp.  418-419.  Method  suggested  of  testing  sheets  and  strips  to  show  suitabi- 
lity for  formed  or  drawn  parts,  consists  of  using  a  so-called  ductility  machine 
with  pressure-gage  attaebement,  and  from  reading,  developing  a  "hardness 
factor"  and  depth  at  breaking  point. 

Heat  Treatment.  New  Device  for  Heat  Treating  Metals.  Elec.  Ry.  Jl.,  vol.  62, 
no.  7,  Aug.  18,  1923,  pp.  265-266,  2  figs.  Greater  speed  in  process  and  a  more 
uniform  product  are  advantages  claimed  for  new  electrical  method. 

Stainless.  The  "Stainless"  Metals  of  Commerce,  J.  Kent  Smith.  Iron  Age,  vol. 
112,  no.  10,  Sept.  6,  1923,  pp.  615  and  650-651.  Discussion  of  their  pro- 
perties and  heat  treatment;  large  possibilities  in  iron-chrome  complex;  place 
of  non-ferrous  alloys. 

X-Ray  Examination.  X-Ray  Examination  of  Irregular  Metal  Objects,  Ancel  St. 
John.  Am.  Inst.  Min.  &  Met.  Engrs— Trans.,  no.  1263-S.  Aug.  1923,  11  pp., 
15  figs,  and  (abstract)  Min.  &  Metallurgy,  vol.  4,  no.  200,  Aug.  1923,  p.  417, 

1  fig.  Describes  new  method  of  mounting  objects  for  X-Ray  examination; 
typical  defects  observed  in  metals  are  illustrated  and  examples  of  possibilities 
of  method  are  given;  method  is  rapid,  inexpensive,  and  can  be  used  on  a  commer- 
cial scale. 

METRIC  SYSTEM 
Conversion  Chart.     English-Metric  Converison  Chart.     Power,  vol.  58,  no.   10, 
Sept.  4,  1923,  p.  370.     Chart  by  means  of  which  quantities  expressed  in  English 
units  may  be  converted  to  corresponding  metric  units  or  vice  versa  with  an 
error  generally  less  than  one  per  cent. 

MINK  LOCOMOTIVES 
Combined  Container  and.  Haulage  on  Large  Scale  (Grossraumfdrderung)  H.  Spack- 
ler.  Braunkohle,  vol.  22,  no.  15,  July  14,  1923,  pp.  231-235,  2  figs.  Discusses 
defects  of  haulage  locomotives  in  mines;  proposes  combination  of  locomotive 
and  container  conveyor  and  shows  that  this  would  be  especially  suitable  for 
lignite  mines. 

MINES 
Explosions   in.     Mine   Explosions:   Causes   ami    Remedies,    D.    Harrington.     Coal 
Industry,  vol.  6,  nos.  7  and  ,x,   July   and  Aug.    1923.   pp.  308-311   and  354-357, 

2  figs.  Observations  on  mine  explosions  gathered  by  author  during  15  years 
of  coal-mining  investigations  in  28  states. 

Ventilation.  Adequate  Ventilation  of  Metal  Mines,  D.  Harrington.  Du  Pont 
Mag.,  vol.  17,  no.  8,  Aug.  1923,  pp.  14-16,  1  fin.  Dangers  of  inadequate  ven- 
tilation   and    ventilating    methods;    costs. 

MOLDING  METHODS 
Plate   Molding.     Plate   Moulding.   W.   H.  Cook.   Foundry  Trade  Jl.,  vol.   28,   no. 
364,  Aug.  9,  1923,  pp.  Uo-112,  6  figs.  Determination  of  sise  of  box;  construc- 
tion of  pattern;  method  of  working;  preparation  of  patterns;  match  plates. 

MONEL  METAL 
Properties      Monel    Metal    for    High    Temperature    Work.      Mar     Engr.    &    Naval 
Architect,  vol.  46.  no   651,   \ug.  1923,  p.  803,  2  figs.      Resume1  of  its  properties. 

MOTOB   BUSES 

Design.  What  Is  the  Ideal  in  Motor  Hus  Design-,  R.  A.  Whittingham.  Auto- 
motive Industries,  vol  19,  no  10,  Sept  6,  1923,  pp,  487-489,  1  tig  Author 
thinks  trolley   ears  offer   many   ideas  for   adaptation,   particularly    as    reg 

bodii 

MOTOR  silll'S 
Twik-Scbbw      New  Type   H    a    \\     Machines  in   M    S.  Crux,     Motorship,   vol. 
8,  no,  9,  Sept.    1923,  pp    624-626,  8  figs      Cightei    di    ign  ol   machinerj    Foi 
twin-screw  motor  vessels  saves   weight  and   space     Twin-screw    motorship 
limit  and  engined  for  Norwegian  companj 

MOTOR-TRUCK  Tl(  AN8P0RTATI0N 
Development  in  Fbakce      Development  of   Automobile   transport  (Li   developpi 
ment  de,  Transports  Automobiles)      11    Marscnal  and  v.  Bordas      tndu 
des  Tramways,  vol    17.  no    199   July  1923.  pp    249-266       Automobile  ti 
in  Frame  between  1900  and  1921 .  i  fleet  on  economic  life,  desiderata  for  impro- 
vement of  traek;  net  costs  of  transportation 

MOTOR  TRUCK 
Carburetor  Anjrsi  mi  n  i      Gasoline  Saved   on  Govennmenl   Trui 

ing  Carburetors  by  Exhaust  Ons  Analysl     G    W    Jones  and    \    C    Fieldnei 

Bur   >>f  Mines.  Reports  of  Investigations,  no   lmst.  June  1923,  13  p 
figs.    Tests  made  at  Government   Fuel  i"ard  si  Washington  to  improve  ad 
justinent  of  carburetors  on  trucks  used  for  inn  porting  coal  from  Fuel  ifard 

to  government    buildings   in    Washington. 
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Low-Loading.  The  Coming  of  the  Motor  Float,  Motor  Transport  (Lond),  vol 
37,  no.  962,  Aug.  6,  1923,  pp.  173-174,  3  figs.  Details  of  specially  designed 
30-cwt.  French  chassis. 

Manufacturing  Plants.  Building  Motor  Trucks  in  a  Southern  California  Shop 
Fred  II.  Colvin.  Am.  Mach,.  vol.  59,  no.  8,  Aug.  23,  1923,  pp.  293-295,  7  figs. 
Shops  of  Moreland  Truck  Co.  at  Burbank,  Cal.;  machinery  and  methods. 

Municipal  Multi-Purpose.  A  Multi-Purpose  Municipal  Saurer.  Motor  Trans- 
port (Lond.),  vol.  37,  no.  962,  Aug.  6,  1923,  pp.  169-171,  15  figs.  Tank  car 
that  can  be  used  for  street  cleaning  and  fire  fighting  and  is  convertible  to 
three-way  tipping  lorry. 

N 

NICKEL 
Uses.     Outlets  of  Nickel  in  Industry,  Thomas  W.  Gibson.     Eng    &  Min   Jl    — Press 
vol.   116,  no.  9,  Sept.   1,   1923,  pp.  364-360.     Nickel-steel  and  other  alloys 
find  wide  application  where  a  quality  product  is  desired;  protective  properties 
of  nickel  strengthens  steel;  impurities  in  nickel. 

NICKEL  STEEL 
Production  Direct  from  Ore.     Nickel  Steel  Direct  from  the  Ore,  F    H    Mason 
Iron  Age,  vol.  112,  no.  12,  Sept.  20,  1923,  pp.  753-754.     Use  of  Canadian  and 
Cuban  ores;  waste  involved;  presence  of  copper;  use  of  electric  furnace. 


o 


OFFICE   BUILDINGS 
Maintenance.     Industrial  Office  Building  Maintenance,  Wallace  Clark.     Manage- 
ment &  Administration,  vol.  6,  no.  3,  Sept.  1923,  pp.  347-352,  9  figs.     Plan- 
ning, scheduling,  inspection  and  reapirs. 

OIL  ENGINES 

Airless-Injection.  Trials  of  the  New  Hesselman  Engine  (Versuche  mit  dem  neuen 
Hesselman-Motor)  E.  Hubendick.  Zeit  des  Vereines  deutscher  Ingenieure 
vol.  67,  no.  32,  Aug.  11,  1923,  pp.  783-785,  11  figs.  Combustion  tests  have 
shown  thermal  efficiency  of  35.7  per  cent.  The  highest  useful  average  pressure 
was  7.24  atmos.,  fuel  consumption  at  normal  load  is  175.2  g.  per  hp  (Trans- 
lated from  Teknisk  Tidskrift,  Apr.  1922.) 

Construction.  Suggestions  for  Production  in  Quantities  of  Small  and  Medium- 
Size  Oil  Engines  (Richtlinien  fur  den  Reihenbau  von  kleinen  und  mittlcren 
Oe  1  motoren),  F.  Schultz.  Zeit  des  Vereines  deutscher  Ingenieure,  vol  67 
32,  Aug.  II,  1923,  pp.  773-777,  13  figs.  Advantages  of  quantity  production, 
smaller  cost  and  greater  yield;  better  training  of  workers,  development  of  types 
of  engines,  standardization  of  parts,  erection  of  engines    from  parts  in  stock. 

Experiments.  Some  Oil  Engine  Experiments,  A.  I.  Nicholson.  Mar  Eng 
&  Naval  Architect,  vol.  46,  no.  551,  Aug.  1923,  295-300,  10  figs.  Resum6 
of  experiments  carried  out  on  a  Scott-Still,  a  combined  oil  and  steam  engine, 
to  clear  certain  details  met  with  in  oil  engine  design.  Abstract  of  pape'  read 
before  Inst.  Engrs.  &  Shipbldrs.  in  Scotland. 

Hot-Bulb.  Hot-Bulb  Engines  of  the  German  General  Electric  Co.  (Die  Gluhko- 
opfmaschine  der  Allgemeinen  Elektricitats-Gesellschaft),  Fr.  Sass.  Zeit  des  Ve- 
reines deutscher  Ingenieure,  vol.  67,  no.  34,  Aug.  25,  1923,  pp.  832-835,  19 
figs.  Structural  details  and  working  of  engine;  temperature  measurements 
on  hot  bulb  show  that  no  gasification  of  injected  fuel  can  take  place  before 
combustion,  because  the  temperatures  are  too  low;  fuel  must  ignite  in  liquid 
state. 

Indicator  Diagrams.  Oil  Engine  Operation  Studied  by  Special  Cards.  H.  F. 
Birnie.  Power  Plant  Eng.,  vol.  27,  no.  17,  Sept.  i,  1923,  pp.  880-882,  -'it 
figs.  How  compression,  expansion,  exhaust  and  intake  strokes  may  be  studied 
to  advantage  by  use  of  offset  and  weak  spring  diagrams. 

nil.  FIELDS 

Exploitation  by  Shafts  and  Galleries.  Petroleum  Mining  by  Underground 
Drainage,  Paul  de  Chambrier.  oil  Eng.  and  Finance,  vol  I,  no  80,  Jul'.  21, 
1923,  pp.  37-40.  Examination  of  various  causes  which  tend  (,,  \  ary  produc- 
tion; action  of  "essence"  vapors;  ventilation  and  planning;  cost  of  production. 
(Abstract.)     Paper  presented  at  Int.  Congress  of  Liquid  Combusubleae 

Faulting.     Faulting   and   Petroleum    Accumulation    at    Mexia.    Texas,    Walla,,     I 
Pratt  and  F.  H.  Lahee.     Ool  Eng.  &  Finance,  vol.  4.  no.  82,  Aug   4.  1923,  pp] 
119-122,  3  figs       Describes  Mexia  fault  and  discusses  its  influence  upon  accu- 
mulation, its  relation  to  regional  geologic  structure,  and  paramount  importance 
of  faulting  in  petroleum  deposits  of  Gulf  Coastal  Plain. 

OIL   FUELS 
Heating   Plants   (Tan  in.     Rurning  Liquid   Fuel  in   Small    Seating   Plants.   Walter 
J.  Ottinger.     Heating  &Ven1    Mag.,  vol.  20,  no.  8,  Aug   1923,  pp.  44-47,  3  I 

Study  of  various  methods  now  in   use,    with   chart    for  determining  efficiency 

oil  burner  and  furnace 
Meters  for.      The   Metering  of  Oil.      Power  Eng.,  vol     Is.   no.   209,    Aug     1923,  pp. 

296  L'97,  2  figs.       Describes  new    Kennedy  oil  metei 
PRODUCTION   PROM  Com,       Remarkable  Strides  Made  in   Production  of  liquid   I 

from  Coal.  Automotive  Industries,  vol     19,  no    9,    \ug    30,   1923,  pp    432 

Greatest  development  has  eon,,,  through  Ion  temperature  system  ol 

lation;  other  methods.      Relation  between  phenols  and  aromatic  livdrocarbons; 
experimental  work  and  results 
Viscosity.     Fuel  Oil  and  Viscosity,   M    G    Langham   Toner, 
11,  1923,  pp   423-424.  1  fig.     Points  out  that 

With  size  of  lilies,  pumps.   1 1 .  •:,  I .  is  :md   capacity  of  burn, 

OIL  8HA1  ESS 
i,'i  torts       l  he  I  >i-i  illal  ion  ol  I  HI  Shale      ( lil  I  ng    <S    I  it  ■  ■■  • 
2s.    1923,   pp    68  7n      I  (esei  ibee   retorl  l,   oni 
c  id  &  \iii  »te  Products  ( lo  ol  Noi  a  Si 
for  production  of  aceto 

OIL  w  id  i  8 
Drilling.      Use  of   Diamond   Drills  in   Drilling  Oil  Well    (El   Uso  del   Perform 

de    Diamante    ,n    lis     I ',  il,,i, leg    de     PoEOS    dl      Petroll  I   ii. red, 

Boletin  del  Petroleo,  vol    15,  no   2,  Feb    1923,  pp    mm;      I  ,ring 

samples  (or  geological  ami  e,  oiioui terpretatioi 

city  "I  mound  iii  detei  i ing  capacit]  "I  oil  well. 

I (PEN  in  \i:  in  i  i  it\  AC!  S 
Hi  ^  i  i  Ionbi  \iei  ion      ,  ol  the  lb 

li  •  w  armi  bed 

Ban  no    •',.'.    \  ■  ',B, 

lb  al  ein  illation   bal  it  I  ption   and 

oi.tr, inabli  "el  '.ii  i" i  hi  ating;  fut 

miss 
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ORE    II  INDLINC 
moi  so      leading  Ore  I  nderground  with  Scrapers  at   tin    I  tah-Apex  Mine, 
-    P    II. .it     \n,    [nsl    Min    .v   Mel    Engrs  M.   lug    IS 

pp.,  hi  i  \ln,  ,\   Metallurgy,  vol    i.  no   l'imj   lug    1923,  pp 

Uriel  description  ..i  use  ol  drag  scrapers  and  small  bout*  fi 
ing  ..r,   under  ground,  types  ..i  scrapen  and  hoists  tried  and  found 
Eingj  u»  .1 

0X1    ACETYLENE  CUTTING 
I.'    Acetylene  '  utting  ..t   Steel,  Can     Machy.,   \"!    30,   do 
7.  Aug    16,  1923,  pp    24-25       Abstract  ol  reporl   bj    Int.  Acetylene   Assn.  on 
i    o  Foi    cutting   forgings  to  finished   nhape  bj    means  ol   I 

Savings  of  1 i  and  mon<  j  .  ffi .  i.  ,i 

OX'S    AC1   n  I  l.\i:    H  II  DING 
Welding   and  Cutting   Practice  in  the  Boiler  Shop      Boilei    Maker, 
vol    23    no    8,    lug    1923,  pp    217-219,   12  figs      Deals  with  number  of  jobs, 
i >. .t 1 1   welding   and   cutting,   in    wihich   oxy-acetylene   process   has  been   used 
n itli  li igh  degri  e  of  Buccess 

ieni      Cari    ..i    Oxy-Acetylene    Equii mt,    Welding    I  ngr.,   vol.   8,   no.   8, 

Aug    1923,  pp   28-29      Points  to  be  observed  in  the  handling  and  use  of  each 
unit  of  i  in   w  elding  outfit 
I  Overheating  Iron  in  Autogenous  Welding  (Ueberhitzung  des  Eisens  bei  der 

autogenen  Schweissung),  Theo  Kautnej  Autogene  Metallbearbeitung 
vol.  15,  in.-  21,  '-'-'  and  23,  No^  1,  15  and  Dec,  I,  1922,  and  vol.  16,  nos  1, 
2and  I,  Jan  1  15  and  Feb  15,  1923,  pp  307-309,  317:321,  330-332,  6-8,  20-22 
rind  10-45,  27  ligs  Methods  for  preventing  overheating;  microscopic  exami- 
nation oi  structure  which  in  overheating  is  sufficiently  loosened  for  oxygen 

to  penetrate;  i hug  and  its  effect  on  structure  of  iron;  annealing;  etc. 

irage  Tvshs  Flange  Welded  Tanks.  Welding  Kurt.,  vol.  8,  no.  8,  lug 
1923.  pp.  19-20,  .'i  tit'-  New  type  of  construction  by  which  :ill  plates  arc  flanged 
i'i,l  welded  cuts  down  loss  of  oil  through  leakage  and  adds  strength  to  tanks. 


PAINTS 
ii  m.  Mai  Kiti  us.  Report  of  Committee  D-l  on  Preservation  Coatings  for 
Structural  Materials.  Paint  Mfrs.  .Assn.  of  U.S.,  Sci.  Section  .Circular  no. 
185,  July  1923,  pp.  309-40N,  39  figs,  Report  of  Committee  and  sub-committees 
•  if  Am.  Sue  tcir  'Pesting  Mils.  Mesting  of  paint  vehicles,  methods  of  analysis 
of  paint  materials,  varnish,  sheilas,  preparation  of  iron  and  steel  surfaces  for 
painting,  physical  properties  of  paints  and  anti-fouling  paints  among  subjects 
treated 

PAPER   INDUSTRY 

Canada.  The  Pulp  and  Paper  Industry.  Eng.  .11.,  vol.  6,  no.  9,  Sept.  1923,  pp.  392- 
303,  .">  tigs  Statistics  showing  its  rapid  growth  and  importance  to  engineer- 
ing profession. 

PAPER    MANUFACTURE 

Bt-Prouicts  in  Pii.i'  INDUSTRY.  The  Development  of  Chemical  By-Products  in 
the  Pulp  Industry.  Ronald  G.  MaeDonald.  (Chemical  Warfare,  vol.  9,  no. 
8,  Aug.  15,  1923,  pp.  2-4)  Chlorin  gas;  caustic  soda;  chloroform;  hydrogen 
gas;  sulfite  pulp. 

DEVELOPMENT  The  Development  of  Papermaking,  W.  G.  MacNaughton.  Eng. 
Jl.,  vol.  6,  no.  'i.  Sept  1923,  pp.  394-396.  Preparation  and  treatment  of  stock; 
paper  machine  prime  mover  and  machine  drive. 

Machines,  Manufacture  of.  Shop  Problems  in  Paper  Machine  Manufacturing. 
E.  T.  Spidy.  Eng  Jl.,  vol.  6,  no.  9,  Sept.  1923,  pp.  40-4-406,  4  figs.  Operations 
on  paper  machine  dryers;  shop  work  on  rolls;  general  machine  work  and  shop 
erection. 

Pi 'i.i'  Manufacture.  The  Cooking  of  Sulphite  Pulp  Martin  L.  Griffin.  Paper,  vol. 
32,  no.  12,  July  11.  1923,  pp.  7-8  and  13,  1  fig.  Proper  cooking  is  essence  of 
whole  process  of  pulp  making;  little  improvement  in  40  years  cooking  under 
:  ri  ssure  has  been  practiced;  new  system  offers  efficiency  and  economy. 
Strength  Testing  Testing  the  Strengths  of  Pulps.  Sindall  and  Bacon 
Paper  Trade  .11..  vol.  77.  no.  S.  Aug.  23,  1923,  pp.  46-49.  Standardization  in 
operation  of  analysis  and  testing  said  to  be  essential  function  of  accural' 
work  Article  is  contribution  toward  standardization  of  methods.  Influence 
of  time,  bleaching,  beater  roll  distance,  dry  condition.      Bibliography. 

Pi  i  ,  Woods  American  Pulp  woods,  Sidney  I).  Wells  Paper,  vol.  32,  nos  14  and 
15.  July  25,  and   \og.  1.  1923,  pp.  7-14    and  6-8,  12,  16  and  is.     Suitability  of 

various  species  of  American  « I-  for  pulp  and  paper  production.     Revision 

of  article  by  Otto  Kress,  Sidney  1).  Wells  and  Vance  P.      Edwards  published  in 
Paper,  July  30,  1919  in  which  30  new  species  have  been  added  and  many  of  those 

in  original  article  changed  to  conform  with  later  experience. 

-'  i  i  .nil,  sN  vi  Liquor  Analysis,     Determination  of  Calcium  Sulphate,  A,  Sander 

1'ap.r.   vol.  32,  no.    12,  July    11,    1923,  pp.  5-6  and   17.      Methods  of  analyzing 

sulphite  spent   liquor  to  determine  calcium  sulphate  content;  details  of  new 

method    devised    by    German    scientist;    results   of   exhaustive    tests.     Prom 

'  'heiiukiT  Seitung,  no,   17,  1923 

1  Defiberization     Process.     McMillan     Defiberization     Process    of    Wood 

Paper  Trade  Jl  ,  vol.  77,  no  7,  Aug   16,  1923,  pp.  13- 15,  '.i  ligs.    Describes  process 

i   McMillan  Process  Co.,  of  San  Francisco,  Cal.,  comprising  an  apparatus  for 

defiberization  of  wood  in  such  a  manni  r  that  fiber  is  removed  from  solid  wood 

in  line  with  length  of  same,  libers  recovered  from  defiberization  of  solid  wood 

•  ■  for  use  in  connection  with  industrial  arts  generally, 

Woo      Pulp      Pulo-Wood   Consumption   and   \\ I-Pulp   Production.     I      s    Bur 

Census,    Forest    Products;    1921    1923,    15   pp      Pulp-wood    consumption 
od  pulp  i"  " duct  ion.  and  imports  and  exports,  gii  ing  tabulated  data.     Com- 
piled in opei  at  ii,"  with  Dept.  ol  Agriculture  Forest  Service 

PAPER   MILLS 
Machtni    i  ""i    Requirements      Machine  Tool    Requirements  of  Pulp  and  Paper 
Mills,  E    it    Wardle.     Eng.  Jl.,  vol   6,  no.  9,  Sepl    1923,  pp    106-407      OultJni 
ii  hit I  requirements  oi  pulp  and  paper  mills 

PIPE,   CAST  IRON 
,11   Casting.     Cast  Iron  Pipe  Centrifugally,  E    C.  Kreutzberg,  Foundry, 
',!,   no    is.  Sept     15,    1923,  pp.  727-731,  '.i  figs      Rotating  chills  molds 
used  to  form  bell-and-spigol  'M"    cast-iron  pipe,  core  required  only  in  bell 
use  high-silii  on  i  :  anneal  produt  t 

PIP]    Mill 

\.v\   Methods  foi   Mechanical   I  Steel  Pip;     Nouvelles  methodes 

,i  mecanique  des  tubes  d'acier)      Genie  Civil,  vol    83,  no  .">.  Aug 
i    1923,  pp    lor  hi-    in  figs      Static  traction  and  dynamic  Bexun   tests,  and 
to  earn  them  out .  noti  ■  on  othei  ■ 


I'll  R8 
u,    Substructure    of    Bellantype    Pur     Cess 
23,  ii"   2,   tug    1923,  pp  61-00,  22  figs 

■l  gravel  till  with  i  oncrete  di  ode  earned  on  two  Unas  of  tan 

and   three  lines  of  concrete  par-   with  reinforced  conn  .. lin- 

ing the  decks 

PIPE     WOOD  STA\  I. 
Constructiox      Con  ■  Wood-Stave  Pipe,  It    Man!)  On      Powea 

no   1.'.  s.-pi    1-  157-158    '.in.'-     v,  ottraefaVoa 

PISTON    RODS 

m  Drop  Hammers      Piston   I  Jteam  Drop-He re,   v     A    Bine 

U'c,  vol    112,  no.  7,   lug    Ill,  1923,  pp    I  15-4  17   •«  ' 
live  rods;  specifications  lor  material  suitable  for  best  service;  heat  treats 

S    larl,, 1 

PLANNERS 

Pr  \i  1       I  arge  Plati  -Edgi   Plani  1  \\  ith  Blectrii  all]  <  hperafa  d  Holdii  : 

Blechkantenbobelmaschine      mil     elektriach    betatigeter    Kpannvorricbtu 

I     Sipuiaim      Zi  it    des   Vereines  deutscher  tngerieure,  vol    '.7.  no 
30,  1923,  i»| >  629-030,  6  figs      Describes  machine  built  I..  0  .  includ- 

ing now    patented  electric  regulating  de\ ,, .  for  holding  plates  during  operation. 

PORTS 

Monthi  ,1.  Canada       The   Porl   ol   Monti.  ■  W     Cowie      Haea.  1 

vol.    (5,   no    9,  Sept     1923,  pp    521-524,  3  figs      Factors  contributing  la 

development ;   River  Si     Lawrence  ship  channel;  mechanical  handling  in  har- 
bor; electrification  ol   harbor  terminals;  floating  drydocks,  standard  piers,  etc. 
Abridged.) 

POW  1.1!     I    V    TOP. 

Correction.  Power-Factor  Correction  with  Loaded  Synchronous  Motors,  Clifford 
\\     Pate-      El,-,     World,  voL  82,  no    7.  Aug.   18,   1923,  pp.  323-325,  8  figs 

Analysis  showing  advantages  of  using  synchronous  motors   to  carry   addltj, 

system  loads;  determination  of  variation  in  reactive  component  with  van  ■ 
load  on  synchronous  machine 
Meters.     Power  Factor,  F.  E.  J.  Ockenden.  Elec.  Rev.,  vol.  93  ig.  3, 1923. 

pp.  1114-111"),  6  figs.  Study  of  problem  of  producing  satisfactory  power-factor 
meter  giving  a  "rotary;'  or  360-deg.  scale  and  suitable  for  unbalanced  loads  of 
varying  frequency  and  voltage. 

PROFIT  SH  VJRING 

MANAGEMENT    SHEARING     v\i>       Will    Profit-Sharing    Bring    Management-Sharing'* 
Joseph    Mayer.      Management   and  Administration,  vol.   6,   DO.  3.  .Sept. 
pp.  353-357.      Among   I",  typical  profit-sharing  plans  adopted  since  1919.  two 
have  management-sharing  features. 

PROSPECTING 

Electrical.  Results  Obtained  by  Schlumberger  Method  of  Electrical  Prospecting. 
Sherwin  F.  Kelly.  Am.  Inst.  Min.  A:  Met.  Engrs.— Trans.,  no.  12(il-M,  Aug. 
1923,  '.I  pp.,  2  figs,  and  abstract)  Mm  &  Metallurgy,  vol.  4,  no.  200.  Aug.  T  1 
p.  41s.  Schlumberger  method  is  to  locate  those  regions  presenting  most  inti 
electrical  activity  by  measurements  of  electrical  current,  at  surface  of  ground, 
with  a  poteiitio-meter  and  non-polarizing  electrodes;  describes  theory-  and 
technique,  also  field  work  carried  out  by  author  in  Manitoba  and  Saskatchewan. 
and  resulting  discovery  of  a  small  vein  on  shore  of  Lake  AthapapualcOW. 

PULVERIZED  COAL 

Advantages  and  Disadvantages.  Status  of  Pulverized  Fuel,  L.  W.  \V.  Morrow. 
Elec  World,  vol.  82,  no  11.  Sept.  15,  1923.  pp.  525-532,  10  figs.  Decreased 
losses  and  greater  flexibility  in  operation  are  admitted  advantages  from  its 
utilization;  typical  installations  and  trends  in  development;  advantages  and 
disadvantages 

Pi  ROFEAN  DEVELOPMENT.  Pulverized  Fuel.  Queensland  Govt.  Min.  Jl.,  vol. 
24,  no.  278,  July  14,  1923.  p.  251.  Union  d'Electricite,  at  Yitry,  Paris,  equipped 
with  complete  installation  of  Lopuleo  system  of  pulverized  fuel.  Advantages 
of  system.      Other  equipment  installed 

Explosion  Hazard.  Explosive  'Tendencies  of  Pulverized  Coal,  Hatland  Scvmour 
Chem  Age  1  Pond.  1.  vol.9,  no.  215,  July 28,  1923.  pp  82-84.  Discusses  hazards 
which  arise  in  connection  with  utilization  of  pulverised  fuel:  draws  attention 
to  fact  that  little  danger  is  involved  providing  that  reasonable  care  is  taken 
to  comply  with  well-established  precautions. 

Problems.  Pulverized  Coal.  Audrey  .1  Grindle.  Fuels  A  Furnaces,  vol.  1.  nos. 
4  and  5,  Aug  and  Sept  1923,  pp.  273-27.")  and  361-363,  3t's4  and  368,  Aug.:  Fuel 
values;  history  of  pulverized  coal  Sept.:  Ash  problem;  drying  and  pulverizing 
coal;  cost  of  preparing;  safety  of  installations. 

Pulverizers.  A  self-Contained  Pulverized  Fuel  Plant  Power  Engr.,  vol.  IS.  no. 
209.  Vug.  1923,  pp  302-30.",,  4  ligs  By  means  of  machine  known  as  Atritor. 
it  is  possible  to  adopt  pulverised-fuel  firing  for  boiler  plants  without  necessity 
of  elaborate  buildings  and  cxteiish  e  machinery. 

PUMPING   ENGINES 
British.     Some  Motes  on  British  Water  Works  Pumping  Engines,  F.  Johnstone-Taylor. 

Tire  &  Water  Ting  .  vol.  74,  no  9.  Aug.  29,  1923.  pp.  399-400,  2  figs.  Types 
of   units  built   for   English   and   foreign   water   works,   some   large  installations; 

China  and  Argentine  engines 

PUMPING    PLANTS 

Design.     Modern   Waterworks   Pumping  stations,   B  Burdick      Can    Engr,  vol. 

15,  mi    9,   Aug    28,   1923,  pp    271-275,    l   ligs  General  principles  outlined; 

examples    of    recent     construction.     Fireproof  construction.     Paper    before 

Am.   \\  liter  \\  orks  Assn. 

Equipment      Determining   the   Proper   Equipment    for   Pumping   Stations.  Arthur 

1  Mullergreii,  Fire  A  Water  Eng.,  vol  74.  no  9.  Aug  29,  1923.  pp.  391- 
392.  401-402,  and  Ids.  How  to  decide  upon  most  >er\  ieeable  tv^ic  of  pumping 
engines  and  methods  of  drive  for  them;  tendency  toward  turbine-driven  centri- 
fugal pump;  economj  of  electric  drive. 

PIMPS 
AlR-LlFT.       The    Air  I. iff   Pump       Practical  Engr..  vol  68,  nos    1901   and   1902.  Aug. 

2  and  9,   1923,  pp    63-65  and  7t-7b,   11   tigs      Notes  on  modern  ajppai 
which  have  led  to  more  efficient  working      Aug  2    Advantages  of  air-Iul  pump- 
ing.    Aug    9;  Operation;  foot-piece  design;  booster  syst 

PI  MPS,   CEN  I'KH  I  cap 

c '"  u    Minks      Revolutionising  Mine  Pumping  with  Automatically  Primed,  Started 

and  Controlled   Centrifugal   Pumps,   Edgar  Gealj      Coal   Age.  vol    24.  no. 

11,  s,pt     13,    1923,  pp    392-306,  8  Tigs      Development  of  automatic  cquij>- 

luont:  application  of  simple  devices  to  complex  operations;  advantages  and 

somies  realised;  details  of  equipment  and  operation. 
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Design  and  Application.  The  Present  Statu*  in  the  Design  of  Centrifugal  Pumps 
(Der  heutige  Stand  des  Kreiselpumpenbaues),  E.  Heidebroek.  Zeit.  des 
Vereines  deutscher  Ingenieure,  vol.  67,  nos.  33  and  34,  Aug.  18  and  25,  1923, 
pp.  797-803  and  826-831,  43  figs.  Phenomena  of  flow  in  pumps;  sources 
of  loss;  modern  high-  and  low-pressure  pumps;  noteworthy  examples  of  pump- 
ing plants  showing  varied  useful  possibilities  of  centrifugal  pump. 

Installation  and  Operation.  Some  Notes  on  Centrifugal  Pumps,  C.  C.  Brown. 
Power  Plant  Eng.  vol.  27,  no.  17,  Sept.  1,  1923,  pp.  867-869,  1  fig.  Working 
data  on  installation  and  operation. 

Oil  Industry.  Pumps  and  Pumping  Systems  in  the  Oil  Industry.  Oil  Eng.  & 
Finance,  vol.  4,  no.  81,  July  28,  1923,  pp.  59-60,  1  fig.  Details  of  Gwynne's 
centrifugal  or  turbine  pump. 

Steel  Plants.  Motor  Operated  Centrifugal  Pumps  in  Steel  Plants,  B.  A.  Cornwell. 
Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923,  pp.  309-326,  6  figs. 
General  laws  governing  actions  of  centrifugal  pumps;  performance  and  opera- 
tion of  typical  centrifugal  pumps  as  used  in  steel  plants;  cost  of  pumping 
water  by  steam-turbine-drive  pump;  type  of  motors  for  driving  centrifugal 
pumps;  influence  of  variation  in  frequency. 

PYROMETERS 
Optical.  Disappearance  of  the  Filament  and  Diffraction  Effects  in  Improved  Forms 
of  an  Optical  Pyrometer,  C.  O.  Fairchild  and  W.  H.  Hoover.  Optical  Soc. 
of  Am. — JU  vol.  7,  no.  7.  July  1923,  pp.  543-579,  10  figs.  Laboratory 
form  of  pyrometer  is  described  and  two  special  improved  forms  of 
micropyrometer  are  described  in  principle.  Xew  law  of  diffraction,  consist- 
ent with  theory  and  experiment,  i.  e.,  of  light  incident  on  an  obstacle  in  an 
image  plane,  only  that  component  is  diffracted  which  represents  diffracted  rays 
radiating  from  edge  of  aperature,  Bibliography. 
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RADIATORS 
Traps.     Performance  Data  on   Nineteen  Radiator  Traps.     Heating   &  Vent.   Mag., 

vo  '       ,  no.  8,  Aug.  1923,  pp.  33-39,  23  figs.      Results  of  recent  tests  covering 

such  points  as  venting  of  air,  drainage  of  water,  trapping  of  steam,  and  freedom 

from  noise. 

RADIOTELEGRAPHY 
Amplifiers.     Some    Measurements    of    Voltage    Amplification    of    Audio- Frequency 

Amplifiers.  I".  S.  Bur.  of  Standards-Circular  no.  98,  July  18,  1923,  3  pp.,  4  figs. 

Results  of  voltage-amplification   measurements  made  on    16  audiofrequency 

amplifiers  which  are  considered  as  being  typical  of  those  on  market  during  years 

19  21-22. 
Automatic   Receivers.     Some  Methods  of  Automatic  Wireless  Reception,  A.  H. 

10.  Rogers.     S.  African  Inst.  Elec.  Engrs. — Trans  ,  vol.  14.  part  6,  June  1923, 

op.  105-112.  15  figs.     Desiderata  for  high-speed  recording  apparatus;  available 

types  and  their  limitations.      Bibliography. 
Long-Distance.     Long-Distance   Wireless  Communication,   M.   Childs  and   H.  E. 

Penrose.  S.  African  Inst.  Elec— Trans. .  vol.  14,  part  5.   May  1923,  pp.  86-88. 

Information  with  respect  to  high-speed  wireless  services;  notes  on  high-speed 

duplex  wireless  service  between  London  and  Paris. 

HADIOTELEPHOXY 

Broadcastino  Stations.  Description  of  the  General  Electric  Company's  Broad- 
casting Station  at  Schenectady,  Xew  York,  W.  R.  G.Baker.  Inst.  Radio 
Engrs.-  Prop.,  vol.  11.  no.  4,  Aug.  1923,  pp.  339-374,  49  figs.  Describes 
pick-up  devices,  amplifying  equipment,  transmitters,  and  control  systems 
of  modern  broadcasting  station;  considers  factors  entering  into  operation  and 
performance  of  such  station. 

Interference.  Interference.  Robert  II.  Marriott.  Inst.  Radio  Engrs. — Proa, 
vol.  11,  no,  l,  Aug.  1923,  pp  375-388  Historjr  of  development  of  interference 
with  radio  receiving;  discusses  present  change  in  interference  problems  caused 
by  number  of  broadcast  listeners;  suggestions  for  eliminating  or  reducing 
interference. 

Receivers      Using  the   "Inverse    Duplex"   with   Various   Kinds   of  Tubes,   David 
II    Grimes,     Radio  Broadcast,  vol.  3.  no.  3,  July  1923,  pp.   197-202.  5 
Discusses    practical    operation    of    method    of  employing  tubes    for  radio    and 
audiofrequency  work  simultaneously  without  overloading  them. 

RAILS 
Corrugation.     Rail  Corrugation,   Robert   B.   Holt.  Tram     &   Ry.  .11.,  vol.  54,  no. 
10,  Aug,  23.  1923,  pp.  91-93.     Discussion  on  article  by  11    M    Dudgeon,  Feb 

and  May   1923  i-snes  of  Tram    &  Ry,  .11. 

Developments.  Modern  Trackwork  and  its  Importance,  Robert  Hadfield  Inst 
of  Transport     .11  .  vol    t.  no   9,  July  1923    pp.  320-339  and  (discussion),  339 

343,    13   figs      Had   failures;   steel   for   rails;   metallurgical   improvements   in 
rail  steel      Review  of  development  of  rails 
Stiiket-K  wi.ww    I.iiim,  O!        Laying  of  Street    Railway    Hails  in    Different    Types 
of  Road  Construction  (Pose  des  rails  de  Tramways  dans  les  divers  rev<&tements 

de   ehallssocsl,    A      Manage        Industrie    des    Ti  ain\\  a\  s.    vol.    17,    no.    199.    July 

1923,  pp.  239-219.  7  fisrs  Keport  of  inquiry  addressed  to  French  street  cat 
lines.  Methods  of  laying;  advantages  and  disadvantages  of  different  types 
of  roadbeds;  rail  jointing;  noise  and  oscillation  and  how  to  lessen  them 

H  \ll.\\  \Y  CONSTR1  CTION 
Argentine-Chilean  Railway.  Building  New  Argentine-Chilean  Transandim 
Railway,  Richard  I  Maury.  Eng.  News-Rec.,  vol  91.  no  9,  Aug.  80,  1923. 
pp  332-336,  7  hg>  Details  regarding  Salta-Chile  extension  of  Argentine  State 
Rys.  now  under  construction,  to  connect  existing  railway  system  with  Pacific 
port  of  Intofagasta;  has  American  viaducts  and  equipment;  maximum  grade 
2.5  per  cent;  uses  switchbacks  and  spirals,  summit  l  t,6xi  ft. 

H  \II.W  \Y   CONSTRUCTION 
Location-      Recent   Railwaj   Location  in  Southern  Colombia,  I'    It    Molther      I 

News-Rec.,  vol  91,  no  7.  lug    18.  1923,  pp  288-271,  3  figs      Difficult  problem 
of  linking  up  cities  in   Indea  Mountains;  providing  outlet  to  sea;  lacl    ol 
portal  ion  facilitii      no  local  subsi  I 

I!  \n  u  u    ELECT  i.'M  i<   vi  [ON 
Argentina      Railwaj    Electrification  in  South    Vineries      Electrician,  vi    bo 
18,  2349  and  2361,  Maj    18,  25  and  .lone  8,  1923,  pp.  532-533,  58 
618-620,  11   lig-      Details  regarding  inauguration  of  electric  traction  on  Bui 
Urea   Wi    tern   Ry.,  including  powei     I  on  lini      rolling 

stock,  etc 

England       lie    Electrifical f  the  8    I     and  C    Railwaj       I  Id     Rei 

no  2386,  Aug  17.  L923,  p  236,  I  fig  New  system  on  South  Eastern  ind 
Chatham  section  of  Southern  Railwaj  "ill  improvi  condition  at  London 
terminals  a  n<l  co  ordinate    ■  rvici 
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RAILWAY'  MAXAGEMEXT 
Freight  Accounting.  Freight  Accounting  on  the  North  Shore,  R.  B.  MacRae. 
Elec  Ry.  Jl.,  vol.  62,  no.  9.  Sept,  1,  1923.  pp.  329-332.  System  of  daily  freight 
accounts  on  Chicago,  North  Shore  &  Milwaukee  Railroad;  by  sectionalizing 
of  agents,  accounts  and  proving  to  a  known  total  a  complete  daily  check  is 
obtained;   methods   of   accumulating   totals. 

RAILWAY   MOTOR  CARS 
Gasoline.    Powerful  Gasoline  Motor  Driven  Train.  Ry.  Age.  vol.  75.  no.  7.  Aug    L8, 
1923,  pp.  291-292.  6  figs.     Sykes  Company  demonstrates  two-car  train  driven 
by  245-hp.  engine  and  seating  74  passengers. 

RAILWAY   OPERATIOX 

Line  Capacity,  Increasing.  How  the  Capacity  of  a  Line  Can  Be  Increased. 
Ry.  Age,  vol.  75,  no.  11,  Sept.  15,  1923.  pp.  463-46!).  Prize-winning  and 
other  papers  received  in  contest,  as  follows:  Enlarge  the  Congested  Places  in 
the  Line,  L.  R.  Smith:  Uniform  Movement  Will  Increase  Capacity,  P.  H. 
Pearson;  Systematic  Study  of  Limiting  Factors  Essential.  G.  D.  Brooke; 
Increase  the  Car  Loading,  M.  A.  Simmer. 

Statistics.  I.  C.  C.  Statistics  and  Operating  Efficiency,  J.  E.  Slater.  Ry.  Age,  vol. 
75,  no.  10,  Sept.  8,  1923,  pp.  427-430.  Operating  statistics  reports  instituted 
by  Interstate  Commerce  Commission;  suggestions  as  to  proper  use  of  data. 

Grain  Control.  Automatic  Train  Control,  L.  F.  Hiward.  Southern  &  Si  >"th western  R v. 
Club,  vol.  17,  no.  3,  May  1923,  pp.  17-18,  21-22,  25-26,  29-30,  33-34,  37-3S,  41-42 
and  45-46,  4  figs.  Review  of  development  of  automatic  train  control  on  differ- 
ent railways.     Types  of  automatic  valves  and  application. 

Report  on  Sprague  Automatic  Train  Control.  Ry.  Age.  vol.  75.  no.  9.  Sept. 
1,  1923,  pp.  399-40.  Detailed  review  of  sixty-day  test;  result  not  conclusive 
but    further    experiments    encouraged. 

Thain   Despatching.     Single-Track    Despatching   on   the   Orleans    (Le   dispatel 

en  voie  unique  sur  le  reseau  d'Orleans),  M.  Piarrat.  Revue  Generale  des 
Chemins  de  Fer,  vol.  42,  no.  6,  June  1923,  pp.  482-489,  4  figs  1  tescribes  instal- 
lation of  American  system  as  a  test  on  Montlucon-St.  Sulpice  line,  to  give 
increased  circulation  of  rolling  stock  and  expedite-traffic 

RAILWAY  SHOPS 
Electric  Practices  of.     X.    &.  W.  Electric  Shop  Practices    Elec     Ry.   Jl.,   vol. 

62,  no.  7,  Aug.  18,  1923,  pp.  257-260,  4  figs.  Repair  work  at  maintenance  shops 
of  electric  division  at  Bluestone  Junction  on  Xorflok  &  Western;  equipment 
and  methods  well  adapted  to  minimizing  upkeep  costs. 

RAILWAY  TIES 
Steel.  A  Xew  Metal  Railway  Tie  Without  Holes  (Xote  sur  one  no  uvelte  traverse 
metallique  "sans  trou"),  Armand  Desoer.  Revue  Universelle  des  Mines,  vol. 
17,  no.  6,  June  15,  1923.  pp.  449-558,  4  figs.  Design  and  construction  of 
new  type  of  steel  tie  which  has  no  holes,  the  weak  point  of  all  metal  lies;  its 
advantages;  comparative  maintenance  cost  of  ties. 

RAILWAY  TI!  \('K 

Elevation.  Train  Operation  Improved  bv  Grade  Separation,  Ry.  Age.  vol.  75. 
no.  10.  Sept.  8,  1923,  pp.  420-125.  10  figs.  Completion  of  East  Orange  work 
gives  Delaware,  Lackawanna  &  Western  three  tracks  through  suburban  terri- 
tory, improving  service,  and  eliminate  grade  crossings. 

Stresses  in.  Device  for  Determining  Stresses  in  Track.  Elec.  Ry.  .11. .  vol.  62,  no. 
8,  Aug.  25,  1923,  pp.  294-295,  3  figs.  Otheograph,  device  for  recording  actual 
pressures  due  to  locomotives;  graphic  record  is  made  directly  by  impact  of 
wheels. 

Turntables.  Friction  Drive  for  Turntable  Tractors.  Ry  \ge,  vol.  75,  no.  10,  Sept. 
s,  1923,  pp.  113-415,  3  figs.  Outfits  installed  by  Great  Northern  cannot  be 
damaged  by  careless  operation. 

RAILWAY   YARDS 
Flood  LIGHTING.      X'orfolk   &  Western    Installs  Lights  in    15  Yards.      Rj      \ge,  vol. 
75,  no.  7,  Aug.  18,  1923,  pp.  283-287,  8  figs.     System  of  flood  lighting  peculiarly 
suited  to  requirements  of  classification  yards 

RAILWAYS 
Australia.     The  North-South  Transcontinental  Railway  of  Australia      Ry  Gaiette, 

vol.  39,  no.  s,    lug.  21,  1923,  pp.  215-219,  l  fig      Review  ol  report  issue 
Parliamentary  Standing  Committee  on   Public  Works  ol    Australia      Prop 

routes;     nivlv. 

[importance    in    Industrial   Centres      Railway   Requirements   of   an   Important 
Industrial  Area.  .1     \.  Jenkinson.      Inst    of  Transport      .11  ,  vol     I,  ' 
1923.    pp,    311-353    and    (discussion i    353-356      Transport    requirements    ot 
an  impo  taut   industrial  centre  from   point   of  view  of  public  and  of  railwaj 
Permanent  way  and  layout;  i»"\  ision  of  train  ser\  ices;  goods  and  coal  sen 

opera!  ing  departl t 

Rolling  Stock,  Air   Resistanci    on      Measuring  the    lii   Resistant i   R"lwaj 

Material     l  Mcsiirc     de   la   resist e    de    lair   sur     le    materiel    des    . 

fer),  eh    Maurain,  A    Toussaint  and  R.  I'ris     Academic  des  Scienci 
tes  Rendus  des  Seances,  vol    177,  no   ■">,  July  30,  102.;.  pp    308  310      l: 

of  tests  with  1 lei-  in  a  wind  tunnel,  including  table  of  coefficients  for  k   - 

l;\     foi  locomotives,  tenders,  ears,  etc  .  isolated  and  in  combinati  in 

HI  1  K  \'    n  Hill's 
Disintegration    bst    CO.      The     Disintegration     ol    Refractory   Brick    by    Carbon 
Monoxide,   B     M    O'Harra  and  W.  J.   Darbj       Un    I 
6,  no  8,  Aug.  1923,  pp  904-914,  7  figs.     Experiments  illustrate  forcibly   di 
gration  by  increase  in  volume  brought  aboul  by  deposition  ol   carbo 
from  decomposition  ol  CO  according  to  reaction  2CO      CO         I 

pi  ratures  of  550  deg    1  en  1 

HI  1  RIGEH  ITING    PLANTS 
foul   M 1  1 1  i<s      Reliabilitj    of  Fluid    Meters  in  Ri  I  1     -     M 

Refrig.   Eng.,  vol     III.   no     I,  Julj    1923,    pp     I   B    I 

Vuthor'j  experience   with   brine  and   liquid   ammo  ■-   shows  th 

r<  lianci    can   be  placed   in   I ! 

i;i  1  i;k.i  1;  \  1  |m\ 

Methods      Refrigeration     What    It    I-  and   How    to   '    1    II     Seyi 1     I     H 

Chi  m   a  Met    Ens    vol   29,  no   11,-,  pi    10   192  I,  pi 51 '    :  ■  .        1 

upon  w  hich  availal 

with  charts  and  tables  which  will  aid  in  solutioi 

1  ITORfl 
\i-'v       V  Universal  Regulator      Power  Engr.,  vol    14,  no  8,   lug    1923   pp   294 
in    \ma  automatii   regulatoi 
for  very  wid 

.  mill  it 
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l:l  -I   IRCH 
ii  m  I  >  *.  i  \  in  Up  is    Btudy  of  Numerical  Data  m  •  Mi 

ieni  iroh    (Grossi  tins,   ein     ncues    Mittel   eui 

\  ■  r  w . !  i  una  del   Erfahi  una  in  Ii 

Zeit.  des  Vereii  67,  no  36,  June  30,  [923,  pp  643 

644,  5  fig       p  of  at  udj  Lns  maaaea  of  numbi  i 

which  gives  accurate  and   valuable  reaulta  without   costly   > 
'..'   i     ol     reragi      trequ .  •  tc. 

in  (AD  CONS1  Id  CTION 

i    i  ,n,  .]  ,,.:■  Road  Worl  I      -    Hill 
Mews-Rec,  vol   91.no    10,  Sepl    6,1923  ng  costs 

« I"  e\  'in  itioi  i1  ing  turn  thi  oretical  pi 

into  prai  I 

i  -     ■         Steel  Plays  New   Role  in  Highway   Conatruotion,  Irani.  <■ 

rade  Re?  .  vol   73,  do  8,  Aug  23,  1923,  pp.  625-530  and  541,  10 
Discusses  ways  in  which  impetus  in  highway  construction  affect  ma 
facturere  of  machinery,  tools,  fabricated  steel,  etc.;  uses  for  iron  and 

in  road  building. 

ROCK  CE1  BHING 
-  1,'niiM.ii,  I .M-  \  i  :rii  in i., n  to  the  Kick  versus  Rittinger  Dis- 
pute, B  i:  T  Haultain,  Am  fnst.  Min  &  Mel  Engrs  Trans.,  no  1262-M, 
123,  6  pp  .  :>  Ii«s,  and  (abstract  I  Min  A  Metallurgy,  vol  11,  no.  200,  Aug, 
1923,  pp  123-424,  2  figs.  Working  with  miniature  rolls  and  an  accurate  ii 
grating  dynamometer,  author  arrived  at  conclusion  thai  neither  Kick  nor 
Kittingi  r  •<  ■  urateh  "imrri  up  size  of  product  with  energy  required  to  crush 
roek;  ratio  of  size  of  product  to  energy  "ill  vary  with  rock  and  with  degree 
of  crushing. 

ROADS 
LBATUS.     Development  of  Apparatus  for  Field  Testing  of  Roads,  H.  F. 
Clemmer     Eng    &  Contracting  (Roads  <k  Streets),  vol.  60,  no.  2,  Aug.  1,  1923. 
i>p.  248-251,  o  tigs.     Machines  for  testing    subgrade  and  determining  repeated 
load;  slab  tests  with  Caly  core  drill;  method  and  cost  of  taking  cores;  tests  of 
surface  irregularities 
Ii  ii  in  k  Resistance.     The  Tractive  Resistance  of  Pavement  Surfaces.  A.  B.  Cutter. 
Am.  City,  vol.  29,  no.  2,  Aug.  1923,  pp.  124-125.     Results  of  tests  made  by 
'hor. 

ROADS,    MACADAM 
ReSubpacing     iiy     Asphalt-Penethation.     Asphalt-Penetration     Resurfaces    Old 
Much. Ian,  Streets.      Eng.  News-Roc.,  vol.  91,  no.  9,  Aug.  30,  1923,  pp.  349-350, 
3  figs.     Old  waterbound  macadam  streets  in  Bridgeport,  Conn,  being  converted 
into  (  vi  llcntlv  surfaced  thoroughfares,  at  less  than  a  dollar  a  yard. 
ROLLING   MILLS 
Bab  Mii.i..     Enlarges  Rolling  Mill  Capacity.  J.  D.  Knox.     Iron  Trade  Rev.,  vol.  73, 
no.  12,  Sept.  20,  1923,  pp.  807-811,  7  figs.     Completion  of  new  20-in.  unit,  pre- 
faces other  improvements  at   Dunkirk,  N.Y.,  plant;  flexible  charging  machine; 
installation  and  contemplated  extension. 
Cold  Strip   Rolling.     Cold  Strip   Rolling.   W,   H.   Cleaver.     Iron  Age,  vol.   112, 

no.  12,  Sept.  20,  1923,  p.  744.  Points  regarding  process. 
Ron  Mill.  Continental  Rod-Mill  Practice.  Iron  &  Coal  Trades  Rev.,  vol.  107, 
no.  2894,  Aug.  17,  1923,  pp.  224-22G,  15  figs.  Methods  and  equipment 
in  Continental  rod  mills.  From  Revue  de  Metallurgie. 
Trains.  Rolling  Mill  Trains  (Les  trains  machines),  E.  Poncelet.  Revue  de  Metal- 
lurgie, vol.  20,  no.  (i,  June  1923,  pp.  369-380,  21  figs.  Process  and  apparatus 
for  rolling  blooms  and  billets:  wire  drawing;  etc. 


SAFETY   VALVES 

Boiler.  The  How  and  Why  of  Safety  Valves.  Power,  vol.  58,  no.  10,  Sept.  4. 
1923,  pp.  357-361,  8  figs.  General  principles  underlying  operation  of  different 
types  of  pop  safety  boiler  valves;  practical  features;  describes  some  typical 
safety  valves. 

SAND,   MOLDING 

Composition.  Composition  of  Molding  Sand,  Henry  B.  Hanley.  Foundry,  vol.  51,  no.  18, 
S.pt.  15,  1923,  pp.  745-747.  Typical  analysis  of  molding  sands  from  many  sources 
are  presented  and  conclusions  drawn  to  show  effect  of  bonding  elements  on  life 
and  refractoriness.  (Abstract.  I  Paper  presented  before  Am.  Foundrvmen's 
Assn. 

Treatment  and  PBOPEBTIE8.  Rational  and  Economic  Treatment  of  Foundry  Sands 
(Traitement  Ration nel  et  Economique  des  Sables  servant  au  moulage  de  la 
Fonte),  G.  Ecureux.  Fonderie  Moderne,  vol.  17,  July  1923,  pp.  219-222. 
Imperfections  in  castings  due  to  poor  quality  of  sand  used;  analysis  and  com- 
position of  sands;  porosity,  refractivity  and  other  properties;  fineness;  screen- 
ing; etc. 

SCALES 

Ti.i'k  Analysis  of  Track  Scale  Tolerances,  Harry  M.  Roeser.  Scale  .11.,  vol. 
9,  no.  1 1,  Aug  10,  1923,  pp.  5-7.  Bureau  of  Standards  and  American  Railway 
Assn.  tolerances;  comparison  of  results  of  distributed  load  and  single  load  tests; 
.  t< 

SCREW  MACHINES 

Mn  iivr;  ami  Drilling  Attachement.  Extending  the  Scope  of  the  Automatic. 
Eng  Production,  vol.  6,  no.  131,  Aug.  1923,  pp.  346-348,  10  figs.  Details 
of  new  milling  and  drilling  attachement  designed  for  use  on  automatic  screw- 
machine,  which  will  enable  scries  of  holes  to  be  drilled  through  end  of  work 
parallel  with  spindle,  recesses  to  be  end-milled  and  slots  to  be  cut 

SpinDLES  for.  High-Speed  Spindles  for  Screw  Machines,  Luther  1).  Hnrlingame. 
\In  la  i\  Y  I ,  vol.  30,  no.  1,  Sept  1923,  pp.  29-31,  6  figs  Special  high-speed 
equipment  for  automatic  screw  machines,  operating  on  brass,  with  examples 
showing  production  of  parts  in  three  seconds  or  less. 

SEMI-DIESEL  ENGINES 
ing   Device      Novel  Starting  Device  for  oil   Engines      Powi 
vol    18,  no    209,  Aim    192.'!.  pp.  301-3(12.  2  figs.     Describes  new  series  ol  two- 
■  mi-Diesel  engines,  incorporating  novel  means  of  cold  starting. 

SEMI-SI  li  I 

al   Treatment    ol    Molded    Pieces,    Ubert    I'ortcvin. 

12,  Sept.  20,  1923,  pn    743  and  794      Imperfections  in 

tempering  semi-eteel;  densitj  "t  metal  affected  bj  heat  treatment,  which  may 

pp..:  Memorandum  presenti  d  to  Acad   of  Sn 

SI  u  M.l     DISPOS  \i 

i  .   1 1  ii    Indianapolis    Vc1  n  ated-Sludge  Plant, 

Charles   II     Muni        I    :  vol    91,   DO    7,    \ug     16,    I"-':;.  p 

6  figs,     Ciri  leration  effeoted  bj   deflecting  bafflee  givi  travel 

■i '  Igi  in  dei  p  tanks  w  it  h  settling  c - 

nlets 


Hamilton,  Canada.   P  d  Dbadtaoe  Systems      Pumping  and  Drainage 

Bjratema,  Hamilton.     Can    Engr.,  vol.  45,  no.  8.  Aug   21,  1923,  pp   241  . 
8  hi*"     City  engineer's  report  on  alternative  ►>-••  roepting  aswi 

pumping  I  drainage  required  for  Hamihi'.n,  for  co-ordination  with 

•  in  of  sewage  disposal. 

hiii- 
Leviathav      American  Mail  Boat  "1a  viathan"  [Le  paquebol  leviathan" 

Genie  Civil,  vol   vs.  no  6,  Aug.  11,  1923,  pp   121-12' 
figs.     Describes  design  and  equipment  before,  during  and  after  war;  table  of 
principal  data  of  some  of  lar;-. 
Si/i   ind  Speed  Economk       Economic  f 

Rec.,  vol   22.  no.  5,  lug  2, 1923,pp   134-136      In; 

report;  subsidies  necessary  to  maintain  fast  mail  -  ling  in  air  post; 

raative  suggeationa;  passenger  accommodation. 

INC 
i>>- Aqueous  Sound  Ranging,  Harrejr  C.  A. 
Coast  Artillery  .11  .  vol.  59,  no.  1,  July  1923,  lip    35-55,  1*  fit's       Present  lit  . 
<f  binaural  phase  of  sub-aqueous  sound  ranging;  I  'ion  of  existing 

equipment;   summary   of   past   and   recent   experiments;   outline  of  poi». 
in-  work  .-Hid  siai.  in.  nt  01  essential  requirements. 

SPRINGS 

HELICAL.  Coupled  Oscillations  of  a  Helical  Sprint',  A  Sommerfeld.  Optical  Soe. 
of  Am— Jl.,  vol  7.  no  7.  July  1923,  pp.  529-535,  3  figs.  Instrument  for  deter- 
mination of  elastic  constants  of  wire:  torsional  and  bending  moments  of  spiral 
spring;  effects  of  reasonance;  effects  of  coupling. 

Leaf.  Leaf  Springs  fl.es  ressorts  a  lames).  Ouvrier  Moderne,  vol.  6,  no.  5,  Aug. 
1923,  pp.  177-183,  11  figs.  Modulus  of  elasticity,  maximum  elastic  expansion, 
etc.;  describes  new  method  of  calculation  of  suspension  springs  for  automobiles 
which  has  given  entire  satisfaction;  formulas  and  graphs  used. 

Wire.  Designing  and  Making  of  \\  ire  Springs,  J  11  Sullivan.  Iron  Age,  vol.  112. 
no.  7,  Aug.  16,  1923,  pp.  413-414.  Operations  of  coiling  and  grinding;  proper 
relative  dimensions  of  coils;  character  of  wire  best  suited  for  springs. 

STANDARDIZATION' 
Industrial.     Standardization   in   the   Engineering   Industry.    A.   J.   Stubbs.     Post 
Office  Elec.  Fngrs.'  Jl.,  vol.  16,  part  2,  July  1923,  pp.  132-141.       Discusses  stan- 
dardization of  measures,  materials  and  mac! 

STEAM 

Power  and  Process  Work,  Use  for.  The  Combined  Use  of  Steam  for  Power  and 
Other  Purposes.  Telford  Pctrie.  Engineer,  vol.  136,  no.  3531.  Aug.  31,  1923. 
pp.  220-222.  5  figs.  Points  out  that,  whatever  process  pressure  may  be,  it  must 
be  wasteful  and  expensive  to  draw  steam  from  high-pressure  boiler  through 
reducing  valves,  whereas  if  steam  engine  is  used  in  place  of  reducing  valve,  defini- 
te amount  of  power  is  produced  from  heat  which  would  otherwise  only  go 
to  superheat  low-pressure  steam;  describes  different  type'  of  such  engines. 

Tables,  Applications  ok  Practical  Applications  of  the  Steam  Tables,  W.  E.  Biggs. 
and  W.  R.  Woolnch.  .Nat.  Engr.,  vol  27.  no.  9  Sept.  1923,  pp.  427-428,  1  fig. 
Relations  of  temperature  and  quantity  of  heat;  definitions  of  UDits  and  appli- 
cations of  steam  tables  to  practical  problems. 

Tables  and  Diagrams.  Tables  and  Diagrams  for  Water  Vapor  Computed  on  the 
Basis  of  Its  Specific  Heat.  Oscar  Knoblauch.  E.  Raisch,  and  H.  Hausen.  Mech. 
Eng.,  vol.  45,  no.  9,  Sept.  1923.  pp  538-540,  3  figs.  Investigators  claim  to 
have  derived  an  equation  for  specific  heat  up  of  simple  character,  with  pressure 
and  temperature  entering  as  magnitudes  of  first  power  only:  from  this  equation 
they  have  derived  equation  of  state  and  for  entropy  and  heat  content.  Trans- 
lated from  Tabelen  und  Diagramme  fur  Wasserdampf  l>ereehnet  aus  der  spezi- 
fischen  Warme,  R.  Oldenbourg,  Publishers,  Berlin,  1923,  32  pp. 

STEAM-ELECTRIC  PLANTS 

Kansas  City,  Mo.  Electrical  Features.  Northeast  Ststion,  Kansas  City.  Power, 
vol.  58,  no.  9,  Aug.  28,  1923.  pp.  318-321,  6  figs.  Generating  unit  of  30,000- 
kw.  capacity  served  by  vertical  condenser  with  special  facilities  for  cleaning 
and  efficient  combination  of  circulating  pumps;  house  turbine  used  for  emer- 
gency auxiliary  drive;  new  layout  of  electrical  system  serving  auxiliaries  and 
improved  monolithic  bus  cell  structure. 

Testing  Instruments,  Some  Instruments  Practices  of  the  United  Electric  Light 
&  Power  Company  W.  E.  Caldwell.  Power  vol.  5S,  no.  s.  Aug.  21,  1923,  pp. 
280-283,  3  figs.  Explains  how  company  which  operates  huge  Sherman  Creek 
and  Hell  Gate  Stations  in  New  York  City,  safeguards  accuracy  of  its  funda- 
mental test  data;  instructions  for  construction  of  precision. 

STEAM   ENGINES 

Automatic  Stops.  General  Specifications  for  Construction  and  Installation  of  Auto- 
matic Engine  Stops.  Assn.  Iron  A:  Steel  Elec.  Engrs..  vol.  5  no.  9,  Sept,  1183, 
pp.  355-359.      As  recommended  by  Safety  Committee. 

Standardization  of  Engine  Stops.  Walter  Greenwood.  Assn.  Iron  &  Stee! 
Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923,  pp.  361-36S.  Arguments  in  favor  of 
standardization. 

STEAM   PIPE 

CJndehQBOUND  Mains.  Underground  Steam  Main  Construction.  John  K.  Raymond. 
Domestic  Eng.  (Chicago),  vol.  104.  no    8,  Aug.  25,  1923.  pp  hgs. 

Installing  steam  mains  in  concrete  conduits  m  state  institutions  in  Wiscoi 
experiments   also   with    hot-water    heating    through    direct    injection   of   high- 
pressure  steam. 

STEAM    POWER    PLANTS 

Exhaust-Steam  Utilization  Exhaust  Steam  Turned  to  Profit.  Power  Plant 
Eng  .  vol.  27.  no.  18.  Sept  15,  192:!.  tip.  911-917.  7  tigs.  Economies  which 
may  be  expected  from  isolated  power  plant  where  there  is  demand  for  exhaust 
st,  am  have  been  fully  realized  in  newly  constructed  plant  for  shoe  manufac- 
turing plant  in  Columbus.  Ohio;  preliminary  results  show  that  cost  of  additional 
generating  equipment  will  pay  for  itself  within  2'..  years. 

[N8TTT1  Hon  Hi  ilium.-  \n  Example  of  Institution  Efficiency  Power  Engr.,  vol. 
It.  no.  S,  Aug.  1923.  pp.  288-293,  12  tins  Describes  power,  heating  and 
auxiliary  system  of  North  London  Poor  Law  Instn.,  showing  usual  sources  of 
thermal  inefficiencj  havi  been  large!]  obviated  and  hon  considerable  savings 
have  been  made;  institution  con-ists  ,.t  17  large  blocks  of  buildings,  covering 
ana  of  01  er  9  acres 

Remodelling      Parke,   Davia   &   Co    Remodel  Detroit   Power  Plant      Power,  vol 

,s   no    10,  Sept,  4, 1923,  pp    106-412,  8  figs.     Remodel  plant  while  maintaining 

Service;  installation  of  bleeder  turbines  to  coordinate  more  closely  power  and 

|„.:,,  no   exhaust    escapes   to   atmosphere:   it    is   either   utilised   or 

idensed  so  that  high  economj  is  secured. 

STEAM    K"l  1  ERS 
Maintenance    ind  Repair.     Running,  Maintenance  and  Repair  of  Steam  Rollers. 
i,   \\    c;    \ll,i,      Surveyor, vol. 64, no  1644, July 20, 1923, pp. 45-46     Boa 

directions  in  which  economies  ma]    be  effected. 
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STEAM  TRAPS 
Testing  for  Leakage.     Testing  Steam  Traps  for  Leakage,  L.   D.  Goff.     Steam 
Power,  vol.  2,  no.  4,  May  1923,  pp.  7  and  14,  1  fig.     Method  for  testing  traps 
for  steam  loss,  which  is  quick  and  approximately  correct. 

STEAM  TURBINES 

Aligning  Methods.  Accurate  Methods  of  Aligning  Steam  Turbines;  Taking  the 
Sag  Out  of  a  Tight  Line,  Edgar  G.  Barker.  Power,  vol.  58,  no.  10,  Sept.  4,  1923, 
pp.  378-380,  5  figs.  Describes  method  which  is  quickly  and  positively  appli- 
cable at  any  point  in  a  tight  line  for  producing  correct  distance  for  vertical 
measurements  of  alignment. 

Critical  Speed.  First  Critical  Speed  of  Combined  Steam-turbine  Set,  W.  R.  Need- 
ham.  Mech.  World,  vol.  74,  nos.  1909  and  1910,  Aug.  3  and  10,  1923,  pp. 
65-6G  and  81-82,  19  figs.     Deals  with  multiple-support  systems. 

STEEL 

Chrome-Nickel    See    Chrome-Nickel    Steel. 

Cold-Drawn.  Effect  of  Low-Temperature  Annealing  on  Some  Mechanical  Pro- 
perties of  Cold-Drawn  Steels,  S.  H.  Rees.  Iron  &  Steel  Inst. — Advance 
Paper,  no.  12,  for  Meeting  Sept.  1923,  11  pp.,  8  figs.  Shows  effect  of  cold 
drawing  without  subsequent  annealing  in  case  of  milk  and  of  high-carbon 
steel. 

Corrosion.  The  Effect  of  Velocity  on  the  Corrosion  of  Steel  in  Sulfuric  Acid,  W. 
G.  Whitman,  R.  P.  Russell,  C.  M.  Welling,  and  J.  D.  Cochrane,  Jr.  Mass,  Inst. 
Technology — Bui.,  vol.  59,  no.  34,  July  1923,  12  pp.  4  figs.  Describes  appara- 
tus and  methods  employed  in  recent  investigation;  results. 

The  Influence  of  Nickel  and  Chromiun  upon  the  Solubility  of  Steel  (in 
Relation  to  Corrosion),  W.  H.  Hatfield.  Iron  &  Steel  Inst. — Advance  Paper, 
no.  8,  for  Meeting  Sept.  1923,  14  pp.,  5  figs,  partly  on  supp.  plate.  Discusses 
series  of  experiments  designed  to  give  information  upon  effect  of  alloying  separa- 
tely, and  together,  elements  chromium  and  nickel  with  iron,  carbon  content 
being  varied,  and  solubility  of  such  alloys  in  nitric  acid,  sulphuric  acid,  and 
hydrochloric  acid. 

Corrosion  .Cracking.  The  Corrosion  Cracking  of  Steel  under  the  Influence  of 
Internal  Stresses,  Albert  M.  Portevin.  Iron  &  Steel  Inst. — Advance  Paper, 
no.  11,  for  Meeting  Sept.  1923,  19  pp.  10  figs.  Observations  referring  to 
cracking  of  certain  shells,  and  reasons  which  have  led  to  its  being  regarded  as 
result  of  presence  of  internal  stresses. 

Crain  Growth.  Abnormal  Grain  Growth  in  Cold  Rolled  Low  Carbon  Steel,  Victor 
E.  Hillman  and  Frederick  L.  Coonan.  Am.  Soc.  Steel  Treating — Trans.,  vol. 
4,  no.  2,  Aug.  1923,  pp.  162-170,  9  figs.  Reviews  research  work  conducted 
in  determining  factors  and  conditions  causing  abnormal  grain  growth  in  steel, 
resulting  from  annealing  critically  cold-rolled  low-carbon  steel. 

Grain  Growth  in  Iron  and  Steel,  Hsi  C.Wang.  Iron  &  Steel  Inst. — Advance 
Paper,  no.  15,  for  Meeting  Sept.  1923,  11  pp.,  8  figs,  on  supp.  plate.  Liter- 
ature of  grain  growth;  author's  experiments;  theories  in  strained  metal. 

Hydrogen  Decarbdrization.  The  Relative  Efficiency  of  Dry  and  Moist  Hydro- 
gen on  the  Decarburization  of  Steel  at  950"  C,  and  the  Effect  of  Hydrogen 
on.the  Phosphorus  Content.  E.  D.  Campbell,  John  F.  Ross  and  W.  L.  Fink. 
Iron  &  Steel  Inst. — Advance  Paper,  no  3,  for  Meeting,  Sept.  1923,  7  pp.  It 
is  concluded  from  results  of  experiments  that  (1)  double  carbides  of  iron  and 
chromium  are  more  stable  than  those  of  pure  iron  alone;  (2)  moist  hydrogen 
is  not  only  more  efficient  than  dry  hydrogen  in  decarburization  at  950  deg.  cent.., 
but  is  essential  to  complete  decarburization;  (3)  neither  moist  nor  dry  hydrogen 
at  950  deg.  has  any  effect  on  phosphorus  content  of  steel. 

Microscopic  Examination.  Microscope  Aids  Steel  Selection,  E.  C.  Smith.  Iron 
Trade  Rev.,  vol.  73,  no.  10,  Sept.  6,  1923,  pp.  673-677  and  669-680,  31  figs. 
Application  of  microscope  to  production  of  satisfactory  gears  in  a  satisfac- 
tory commercial  way;  reviews  gear  development.  From  paper  read  before 
Am.  Gear  Mfrs.'  Assn. 

Nickel.     See  Nickel  Steel. 

Pressed,  Failure  in.  Strains  in  Pressed  Low  Carbon  Steel,  Wm.  J.  Merten. 
Forging — Stamping— Heat  Treating,  vol  9,  no.  8,  Aug.  1923,  pp.  354-356, 
7  figs.  Metals  subjected  to  drawing,  stamping  or  pressing  operations  are 
severely  strained;  failures  are  frequent  unless  material  is  annealed  at  various 
stages. 

Refining.  Theory  and  Practice  of  Steel  Refining,  Ifaakton  Stvri.  Iron  &  Steel 
Inst. — Advance  Paper,  no.  13,  for  Meeting  Sept.  1923,  39  pp.,  3  figs.  Author 
seeks  to  show  that  all  reactions  between  oxygen  and  usual  elements  take  simul- 
taneously; it  is  consequently  quite  impossible  for  silicon  only  to  react  with  oxy- 
gen in  dioxidizing. 

Sheet,  SwaGING  of.  Swaging  of  Sheet  Steel,  Brass  or  Aluminum  (Considerations 
sur  la  fabrication  par  emboutissage  des  objets  &  parois  minces,  d'epaisseur  uni- 
forme;  objets  en  tr'ile  d'acier,  en  laiton,  en  aluminium),  .1  Thomas.  Revue 
de  Metallurgie,  vol.  20,  nos.  4  and  5,  Apr.  and  May  1923,  pp.  225-217  and 
307-319,  34  figs  Explains  swaging  of  forms  of  objects  from  thin  sheets  of 
uniform  thickness;  describes  production  of  metal  goods  such  as  cylinder  covers. 
etc.!  raw  materials  used  in  manufacture  of  swaging  tools;  tempering  and 
heat  treating  of  steel,  including  new  method  of  tempering  which  does  not 
cause  cracks 

Stainless.  Stainless  Steel.  Foundry  Trade  .11.  vol.  28,  no.  36.',.  Vug,  16,  1923,  pp, 
131-135,  23  figs.  Practical  application  of  stainless  steel  in  hydraulic  and 
steam-plant  problems, 

stainless  Steel  [ts  Properties  ami  Some  of  it,-  Engineering  Applications, 
J.  H.  G.  Monypenriy.  Mech  World,  vol.  74.  nos  19117  and  191(1,  July  27 
and  Aug,  10.  1923,  pp.  57  and  xs-xti.  Corrosion  differences;  effects  of  heat 
treatment;  air-hardening  properties;  resistance  to  corrosion;  mechanical 
properties  and  composition  (Abstract  I  Paper  read  before  Cleveland 
Instn.  Engrs. 

Vanadium.    Sir  Vanadium  Steel 

Zibcontdm  in,  Effects  of.     Somi   EfJecl    of  Zirconium  in  Steel  Vlexander  L.  Feild 

Am.    Inst     Mm      A      Met      Engrs       'Iran-.  .    no     1266-S,       Vug      1923,    36  pp  . 

11  figs   and  (abstract] l  Min    ft  Metallurgy,  vol    I,  no   ! Vug    L923 

421.     Deals  with  plain  carl steel  only       Description  of  method    "i  exper- 
imental steel  manufacture  and   laboratory  testing;  discusses  in  the  light  of 
typical  analyses  preferential  chemical  reaction  "i  circoniurrj  with  oxygen,   a 
gen,  and  sulphur  in  steel;  explain    b;    mean    ol  tentative  working  theory,  thi 
ion    •  'i'  el    "'i  met  hanit  ■•'  properties  of  steel 

i  ill.  CA81  [NOS 

II  >  Seal    Crea1    ["o  Improvt    Ct \    w     Lorenz      I  sundry, 

61,  no  18,  Sept.  16,  1923,  pp  740-741,  2  fig  Pesl  no*  that  chrome- 
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STEEL  MANUFACTURE 

Deoxidizing  Agents,  Action  of.     The  Complex     Action  of   Manganese  and  Other 

So-Called   Deoxidizing   Agents   Used  in   the   Manufacture   of  Steel,   Federico 

Giolitti.   Iron  &  Steel  Inst. — Advance  Paper,  no.  6,  |for  Meeting  Sept.  1923, 

14' pp.     Discusses  phenomenon  known  as  tranverse  weakness  and  its  causes. 

STEEL  WORKS 

Bethlehem,  Pa.  Electrical  Applications  in  Bethlehem  Plant  of  Bethlehem  Steel 
Company,  D.  M.  Petty  and  A.  J.  Standing.  Blast  Furnace  &  Steel  Plant,  vol. 
11,  nos.  6  and  7,  June  and  July  1923.  pp.  304-310  and  368-377,  12  figs.  Des- 
cription of  what  Philadelphia  section  of  Assn.  Iron  &  Steel  Elec.  Engrs.  saw- 
on  visit  to  these  mills.  June:  Description  of  power  generation  and  distri- 
bution features.     July:  Description  of  manufacturing  departments. 

Yard  Electrification.  Electric  Transportation,  F.  O.  Sehnure.  Assn.  Iron 
&  Steel  Elec.  Engrs.,  vol.  5,  no.  9,  Sept.  1923,  pp.  327-334,  1  fig.  Notes  on 
yard  transportation  within  steel  plant,  and  yard  electrification. 

STOKERS 
Water-Tube  Boilers.  Mechanical  Stokers  for  Marine  Water  Tube  Boilers,  W. 
J.  Muller.  Engineering,  vol.  116,  no.  3010,  Sept.  7,  1923,  pp.  297-299,  4 
figs.  Results  from  practical  experience  with  mechanical  stokers  applied  to 
marine  water-tube  boilers.  Paper  before  Instn.  Nav.  Architects.  See  also 
Shipbldg.  &  Shipg.  Rev.,  vol.  22,  no.  10,  Sept.  6,  1923,  pp.  292-294,  2  figs. 

STONE 
Valuation  of  Deposits.  Valuation  of  Various  Kinds  of  Stone  Deposits,  Joel 
H.  Watkins.  Cement,  Mill  &  Quarry,  vol.  23,  no.  4,  Aug.  20,  1923,  pp.  25-28. 
Need  for  valuation  of  stone  deposits;  considerations  on  which  valuation  should 
be  based;  characteristics  of  rock  deposits;  increase  in  mining  of  high-grade 
limestone. 

STREET   RAILWAYS 

Cars,  Delmez  Patent.  Street  Cars  With  Large  Wheel  Base,  Ball  Bearings  and 
Special  Suspension  of  Electric  Motors  (Voiture  de  Tramways  &  grand  ecarte- 
ment  d'essieux,  roulements  a  billes  et  suspension  speciale  des  moteurs  elec- 
triques),  G.  Magnan.  Industrie  des  Tramways,  vol.  17,  no.  119,  July  1923. 
pp.  255-260,  8  figs.  Describes  Delmez  patent,  giving  details  of  design  and 
operation,  its  advantages,  and  tests  made. 

Cars,  Light-Weight.  Development  of  Light  Weight  Cars,  W.  J.  Clardy.  Elec. 
Traction,  vol.  19,  no.  8,  Aug.  1923,  pp.  393-394,  1  fig.  City  service  in  St. 
Louis,  which  is  said  to  be  typical  of  modern  developments  in  this  class  of 
equipment. 

Cars,  Safety.  Operating  Results  of  Automatic  Door  Safety  Cars,  Charles  Gordon. 
Elec.  Ry.  Jl.,  vol.  62,  no.  8,  Aug.  25,  1923,  pp.  283-287,  4  figs.  Regular  opera- 
tion of  automatic  exit  door,  double-truck,  one-man  safety  cars  on  Chicago 
Surface  Lines  proves  practicability.  Method  of  studying  and  analyzing 
passenger  movements  in  development  of  car  design. 

Flexible  Transportation  Equipment.  Trolley  Buses  and  Flexible  Vehicles  for 
Street  Railway  Service,  William  P.  Kennedy.  Soc.  Automotive  Engrs. — Jl.,  vol. 
13,  no.  3,  Sept.  1923,  pp.  179-195,  20  figs.  Surveys  some  general  conditions 
prevailing  in  street-railway  field  and  prospective  development  of  a  new  type 
of  service,  in  discussing  necessity  for  closer  co-operation  between  engineers  of 
automotive  industry  and  operating  organization,  of  railways,  idea  being  to 
develop  flexible  transportation  equipment  that  will  co-ordinate  with  operation 
of  present  railway-transportation  facilities  and  to  promote  utilization,  wherever 
feasible,  of  railway  power  supply  in  employment  of  flexible  bus-type  equipment 
in  supplementing  and  extending  railway-organization  service. 

TnAFFiC  Problems.  Tramways  from  a  Traffic  Point  of  View  under  Existing  Condi- 
ing  Conditions,  E.  S.  Iiayner.  Inst,  of  Transport — Jl.,  vol.  4,  no.  9,  July  1923, 
pp.  394-399  and  (discussion)  399-405,  3  figs.  Modern  traffic  problems;  capa- 
city and  length  of  tracks;  load  problems. 

STROBOSCOPES 

Mirror  Ttpe.  High  Speed  Stroboscope  Engineering,  vol.  116,  no.  3009,  Aug.  31, 
1923,  pp.  255-256,  5  figs.  Describes  apparatus  developed  by  British  Research 
Assn.  for  Woollen  and  Worsted  Industries,  Leeds,  Eng.,  for  observation  of 
cap  spinning;  illuminates  objects  in  a  horizontal  plane  for  a  considerable  radius 
from  instrument,  distance  depending  only  on  intensity  of  light  source  and 
darkness  of  room. 

STRUCTURAL  STEEI, 

Reinforced  with  Concrete.  Structural  Steelwork  Reinforced  with  ( loncrete,  Ewart 
S.  Andrews.  Concrete,  vol.  18,  no.  S,  Aug.  1923,  pp,  505-508,  1  tig.  Exper- 
iments upon  strength  of  steel  columns  encased   m  concrete;  strength  of  beams. 

SUBSTATIONS 
Automatic.  Automatic  Substations  (Lea  Sous-Stations  Automatiques),  M.  Sekut- 
owicz.  Industrie  des  Tramways,  vol.  17,  nos.  196,  and  197,  Vpr.  and  Mav 
1923,  pp.  113-134  and  L53-166,  18  figs  Historical  review;  different  type-, 
including  those  consisting  of  rotary  converters,  of  generator  groups,  and  of  incr- 
eury-vapor  rectifiers;  automatic  equipment  of  Gen.  Elec,  Westinghouse, 
and  Brown-Boveri  types;  recent  progress  in  automatic  substation  construc- 
tion; results  of  practical  operation. 

SUPERHEATERS 
i  i    i  iNc  Device.     Device  for  Testing  Superheater  Units  and  Air  Reservoirs.     Boiler 
Maker,  vol.  23,  no.  S,    Aug    1923.    pp.  226-227,    I    tig.  Speed  in  operating  and 

accuracy  of  testing  are  features  of  new  device  designed  foi  use  in  Riadville 

shop-  ol   V  Y     V  II     A-  II 

SURVEYING 
Instruments.     A   New  Surveying   Instrument,   C     Erb   Wuensch       I'.ng.    A   Min. 
Jl.,-    I'ress.  vol     116,  no.  7.   Aug    IS,   1923,  pp    271 
and  uses  of  device  mi  ented  bj  t 
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l  ESTING  M  \'  III 
Mbtai   Bthip      \    \,  n    I'.-iiiir   Machine,   Reginald G    Johnston      Metal  Industry 
(Lond  ,.6,    \,,r    10,  1023,  pp    109  1 10,  I  fig      Pil 

machine  is  said  to  possess  adi  antages  ol  ease  ol  working,  absent  I  ■.tions 

and  i  apparatus 

ll  \  i  M  i;   MILLS 

1  "-iiiiN,.      Reproduced    Daylight    and    Qualitj     Production     Hibbard    S.    Busby. 

rextile  World,  vol   84,  no   8,  Aug   25,  1923,  pp   33-35,  7  figt     Functioi 

p  pes  p  i  mps;  im) ■  ■  manu- 

iitilitj   ol  daylight  apparatus  and  practical  suggestions 
.in  use;  special  unit  for  dye  house 

Till. l:\Io\ll.  I  I. lis 

Katathermometee  The  Usefulness  of  the  Katathermometer  in  Determining 
Healthful  Air  Conditions.  Beating  &  Vent.  Mag.,  vol  20,  no.  8,  Auk.  1923, 
pp.  52-53.  Results  of  ne«  studies  with  this  instrument,  bearing  on  body  heat 
and  efficiency,  showing  numerous  fields  in  which  Katathi  rmometei  will  prove 
of  value. 

TIDAL   P<>\\  EE 

Utilization-.  Using  Tidal  Energy  (L'utilisation  de  I'energie  des  marees),  Charles 
l.xr.ir.l  Outillage,  vol.  7,  nos.  8 and  10,  Feb  24  and  Mar  10,  1923, pp. 204-205 
and  244,  Describes  projected  Aber-Vraeh'  tidal-  power  station  recently  sanc- 
tioned by  French  Parliament;  eouditions  of  eoncession. 

TIMBER 

Douolas  Fir.  Douglas  Fir  for  Mine  Timbers.  C.  J.  Hogue.  Eng.  &  Min.  .11  ,— 
Press,  vol.  116,  no   8,  Aug   25,  1923,  pp   316-319,  3  figs      Pacific  Douglas  fir 

forests;  )i;lB  great  strength  and  light  weight,  and  is  durable;  preservative  treat- 
ment. 

TIME  STUDY 
Malleable   Foundry.      Time  Study  in   a   Malleable   Foundry,   Martin   A.    Harder. 
Iron  Age,  vol.  112,  no.  12,  Sept.  20,  1923,  p.  748.     Summary  of  factors  taken 
into  consideration;  how  it  is  applied  in  actual  practice. 

TRAFFIC 

Con-tool,  London  Street  Railway.  Traffic  Control  on  London  County  Council 
Tramways.  Tram.  &  Ry.  .11.,  vol.  .54.  no.  10,  Aug.  23,  1923,  pp.  75-80,  11  figs. 
1  elephone  system  adopted  for  use  oil  northern  section  of  London  County  Coun- 
cil Tramways. 

TRANSFORMERS 

High- Voltage.  Modern  Construction  of  High-Power  Transformers  (De.  la  construc- 
tion moderne  des  transformatcurs  de  grande  puissance"),  Robert  Man-hand. 
Revue  Generate  de  1'Elcctricite,  vol.  13,  nos.  25  and  26,  June  23  and  30,  1923, 
pp.  1043-1050  and  1079-1088,  30  figs.  How  mechanical  forces  occur  in  trans- 
formers during  switching-in  current  rush,  during  a  ground  or  under  short  cir- 
cuit: how  and  why  circular  coil-winding  stands  up  best  under  radical  forces; 
recommends  avoiding  taps  and  use  of  small  auxiliary  transformer  with  necessary 
taps  in  series,  with  main  unit,  for  main  transformers  feeding  important  trunk 
lines;  recommends  use  of  two-step  oil  switches  with  properly  dimensioned  resis- 
tance  between  two  steps;  protection  of  transmission  lines;  insulation,  etc. 

Instrument,  Checking.  How  to  Check  Instrument  Transformer  and  Meter  Connec- 
tions, Victor,  II.  Todd.  Power,  vol.  59,  no.  11,  1923,  pp.  413-415,  11  figs. 
Polarity  of  instrument  transformers;  connecting  up  wattmeters;  polarity  of 
polyphase  circuits;  installing  meter  wiring  in  conduit;  use  of  multi-colored 
cable  for  wattmeter  connection. 

transportation- 
Urban.     Fields  of  Urban  Transportation  Agencies,  Victor  Topping.     Can.  Engr 
vol.  45,  no.  9,  Aug.  28,  1923,  pp.  265-267.      Economic  analysis  of  carious  methods 
of  surface   transportation,   including   electric   traction,   trolley   bus   and   auto 
bus;  cost  of  service  per  route-mile  under  various  traffic  conditions  and  head- 
ways.    See  also  Elec.  Ry.  .11.,  vol.  62,  no.  8,  Aug.  23,  1923,  pp.  280-291. 


WAG 
..    Plan-.     A   Compensation   Plan   Thai    Worl  I    Franklin. 

Management  (N    ST.),  vol    86,  ni  1023,  pp    1  i'<-lV),  2  figs. 

How  large  plant  reduced  turnover  and  stimulated  both  teamwork  and  produc- 
tion 

WATER    1  II.I  B  ITION 
Sand.     Some  Practical  Pointers  on  Rapid  Send  Filter  O]  D   Hatfield. 

1  ire  A  Wata  En»>,  voL  74,  no.  9.  Aug  29.  1923.  pp  I  112.     Des- 

cription of  operation  of  rapid  sand  filtration  -  ral  layout  of  plant: 

liquid  chlorine  a-  effective  safety  valve;  description  of  floe;  met  hod  of  eUori- 
nation;  etc.     Abstrai 
Assn. 

WATER    MAINS 
Welded    Pip  on.     Gas   Industry,   vol    23,   no    8,  Aug. 

1923,  pp,  260-263,   7  figs.     Service  qualities  xs  observed  in  welded  wattr- 
mnin  construction. 

W  \I1.R   POWER 
Gbeen   Riveb,   Colorado   Basin     Green    Rivei    as   a   Source    of    Power   Ralf    R. 
Woolley.    .11    Electricity  vol    51     no.   i     Aug     15,    1923,   pp.    126-128 
Surveys  made  on  (o<>  .'loping  power. 

WATER   SUPPLY 

Surface,  Canada.     Surface  W  v  of   Canada-Art  ■  ■    --crn  Hudson 

Hay    Drainage  (and  Mississippi  Drainage  in  Canada)  in  Alberta.  Saskat' 
Manitoba  and  Western  Ontario,  Canadian  Dept.  Interior,  Dominion  Water 
Power  Branch,  w  ater  1!.  sources  Paper  No.  36,  1923.  297  pp.,  3  maps.     Results 
of  hydrometric  investigations  for  climatic  year  ending  Sept.  30.  1921; 
rologicaJ  data. 

Surface,  United  States.  Surface  Water  Supply  of  the  United  States.  1919-1920. 
Nathan  C.  Grover.  is  Geol  Survey  -  Water-Supply  Paper,  no  510,192;. 
348  pp.  5  figs.     The  Great  Basin-. 

WATER   TREATMENT 
Iron  Removal  Plant.      Iron  Removal  and  Softening  Plant.  Benton  Harbor 

Eng.  News-Bee.,    vol.  91,  no.   10,  Sept.  6,  1923.  pi       '      1       ,  figs.     Novel 
features    comprise   mixing    chambers    equipped    with    stirring   devices   at. 
arranged  that  portion  of  water  delivered  to  plant  may  be  over-treated  with 
lime  before  mixed  with  remaining  portion. 

WELDING 

Bronze.  A  Masterpiece  of  Bronze  Welding,  Pendleton  Powell.  Brass  World,  vol. 
19.  no.  8,  Aug.  1923,  pp.  243-240.  4  figs.  Welding  cathedral  bell  in  Berlin: 
some  of  the  mechanical  difficulties;  method  employed.  Translated  from 
Zeitschrift  fur  geammte  Ciessereipraxi-. 

Modern  Practice.  Modern  Welding  Practice.  R.  Gillespie  Williams.  Eng.  Rev. 
&  Trader,  vol.  36,  nos.  10  and  11,  Apr.  and  May  1920,  pp.  301-305  and  331- 
337,  18  figs.  Description  of  equipment  used  in  oxy-acetylene  and  arc  weld- 
ing; resistance-welding  equipment  and  its  applications. 

See  also  Electric  Welding;    Electric  Welding,  Arc;  Oxy- A ctlylene   Welding. 
WIND    TUNNELS 

Dimensions.     The     Modification    of    Wind-Tunnel    Results    by    the    Wind-Tunnel 
Dimensions,  Max  M.  Munk.     Franklin  Inst.— Jl..  vol.  196,  no.  2.  Aug.  1923. 
pp.  203-213.  1  fig.      Determines  necessary  corrections  for  influence  of  dr 
sions  of  wind-tunnel  on  results  of  tests  on  wings  and  propellers. 
W(  lOD 

Plywood.  Manufacture  and  Uses  of  Plywood,  H  3.  Townsend.  Times  Trade 
&  Eng  Supp.  (Timber  Trade-  Section),  July  28,  1923.  pp.  24-25.  5  figs.  English 
production;  measurement;  pricing:  etc, 

WOOD   PRESERVATION 

Mine  Timbers.  Creosoting  Experience  at  Two  Small  Mining  Plants.  Thomas  R. 
Clark.  Coal  Age.  vol.  24,  no.  10.  Sept,  6,  1923,  pp.  357-358.  1  fig.  Presure- 
treated  timber  said  to  be  as  good  as  new  after  13  years;  untreated  sets  replaced 
three  to  five  times;  brush-coated  timber  still  sound  after  four  years;  now- 
using  dipped  timber. 


VANADIUM   STEEL 
Use  OF.     Vanadium  Steel  for  Engineering  Purposes,  Mar    Engr    &    Naval  Architect 
vol.  46,  no.  551,  Aug.  1923,  pp.  308-310.  1  fig.      Influence  of  vanadium  as  a  st(  el 
ingredient;  Miurces  of  supply,  of  vanadium;  range  of  application  of  vanadium 
steel;  some  remarkable  results  of  tensile  tests. 

VISCOSIMETERS 

Oil.     Apparatus  for  Measuring  Viscosity  of  Liquids  (Les  appareils  pour  la  mesu 
de   la    viseosite    des    hquides),   .lean    Philippe,      dinner    Moderne,    vol.    (i,    iu>. 
4.   July    1923.    pp.    Ill-Ill,,    12    figs.      Design    and    operation   of   various   visco- 
simeters  for  lubricating  oil  and  heavy  fuel  oils 


X-R  \YS 
Metal  Examination,     (finding    Defects   in    Metals   by    X-R&ys    I  Recherche     des 
defauts  des  metaux  par  les  rayons  X),  P.   Pusard.      Arts   <v  Metiers,  vi- 
no. 33.  June  1923,  pp    616-623,  18  tigs.     Production  of  x-rays:  Coolidge  x-ray 
bulb  of  high  penetrability;  methods  of  testing:  examples  of  application  to  lead, 
welded  joints,  aluminum  pistons,  etc. 


ZINC   METALLURGY 
Electrolytic    Production.  Electrolytic     Zinc    Plant    at    Great    Falls,     Montana. 
W.  E.  Mitchell  and  J.  P.  Cooper      Clicm.  Eng.  A  Mm    Rev  .  vol.  15.  no.  177. 
June  5,   1923,  pp.  320-322.      Process  developed  to  treat  ore  high  in  iron  and 
lead   content. 
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There's  a  roof  that's  off  my  mind  until  1943  at  least" 


Pur  yourself  in  rhis  man's  place.  His  new  build- 
ing is  covered  wirh  a  Barrett  Specification  Roof.  In 
his  hand  is  a  Surety  Bond,  issued  by  a  great  na- 
tional bonding  company — a  bond  which  absolutely 
guarantees  this  roof  against  repair  and  mainte- 
nance expense  for  20  years. 

Such  a  definite  guarantee  can  only  be  secured 
with  a  Barrett  Specification  Roof.  For  The  Barrett 
Company  is  the  only  company  which  backs  its 
roofs  with  a  Surety  Bond. 

Back  of  Barrett  Specification  Roofs  stand  these 
four  factors: 

1.  The  Barrett  Specification — a  formula  for  flat 
(or  nearly  flat)  roof  construction  drawn  up 
by  Barrett  technical  nun  with  the  cooperation 
of  leading  architects,  engineers  and  contrac- 
tors. "The  best  built-up  roof  that  can  be 
constructed'' — this  was  their  aim.  Time  has 
proved  that  they  achieved  it. 

2.  Standardized  materials — The  Barrett  Specifi- 
cation ngullv  prescribes  the  quality  and  quan- 
tity of  materials:  the  necessary  number  of  lay- 
ers of  Specification  Felt,  the  requisite  amount 
of  Barrett  Specification  Pitch,  the  top  coat  of 
pitch  poured  (not  mopped)  and  finally  the 
wearing  surface  of  firmly  embedded  gravel  oi 


slag,  so  essential   to  right   roof  construction. 

3.  The  man  who  lays  the  roof — Only  a  man  with 
an  earned  reputation  for  good  work  can  qualify 
to  lay  a  Barrett  Specification  Roof — can  obtain 
the  20-year  bond  for  the  owner  of  the  building. 

4.  The  Barrett  Inspection  Service-  Highly  trained 
Barrett  technical  men  are  on  the  job  to  see 
that  the  Barrett  Specification  is  followed  in 
every  detail.  Only  after  their  O.K.  has  been 
received  is  the  Bond  issued. 

Investing  in  a  definite  period  of  guaranteed  ser- 
vice is  the  modern,  efficient  way  of  buying  roots. 
And  that  means  a  Barrett  Specification  Roof. 

1  here  are  two  types  of  Barrett  Specification 
Roofs  Type  "AA,"  bonded  for  20  years;  Type 
'A,"  bonded  for  10  years.  Both  are  built  of  the 
same  high-grade  materials,  the  only  difference 
being  in  the  quantity  used. 

We  will  gladly  and  promptly  send  you  copies  of 
The  Barrett  Specification 

The   /j&tf/llUC  Company 

\Xy  LIMITED 


MOM  REM 
WINNIP1  <; 


LIMITED 
TO RON  1 1 ) 
VANCOl  VI  R 


ST.  JOH\,  X.  B. 
HALI1  W.  \    S. 


>iiwiiwitftwrtfai«^id«w««iw^iwa^^ 


Journal  advertisements  ar<  a  business  cell  <■//  your  <>"ic<. 
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Ruston  &  Hornsby  Ltd 


Lincoln,  England. 


Ruston  Diesel 


Oil  Engines 


Ruston    Vertical  Oil  Engine. 


AGENTS: 


Laurie  &  Lamb, 


Unequalled  for  Reliability 
and  Economy. 

Do  not  use  High  Pressure 
Air. 

Best  economy  possible. 


BOARD   OF   TRADE   BUILDING, 

MONTREAL. 


The  Canadian  Bridge  Co.,  Limited 

Main  Office  and  Works:        Walkerville,  Ont. 

Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 

Railway  and  Highway  Bridges  Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention   Given   to   the   Design   and  Manufacture    of 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  BJrks  Building,  MONTREAL,  P.Q.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Power  Transmission  Service  Is  Taken  for  Granted 

After  we  receive  an  order  from  a  customer  we  rarely  hear  from  him  again  until  he  is  ready  to 
place  his  next  order.    Then  it  comes  along  automatically. 

There's  no  correspondence  about  delays.  Promises  as  to  delivery  are  fulfilled,  and,  of  course  the 
quality  of  Dodge  Power  Transmission  Machinery  is  never  questioned.  In  brief,  the  reliability  of 
Dodge  Power  Transmission  Units  has  become  so  firmly  established  that  it  calls  for  no  comment. 

Power  users  expect  the  best  in  quality  and  service  from  us,  and  would  be  just  as  astonished  as 
we  should  be  ashamed  if  they  were  disappointed. 

The  point  we  particularly  want  to  stress  in  this  advertisement  is:  that  an  order  for  one  small 
pulley  or  a  few  feet  of  shafting  is  just  as  welcome  and  as  carefully  looked  after  as  a  contract  job. 

Single  pulley  buyers  of  twenty  and  thirty  years  ago  are  today  among  our  biggest  accounts — we 
have  grown  and  prospered  together.  Here's  hoping  we  may  see  you  develop  in  the  like  manner. 
If  you  haven't  one,  send  for  our  Catalog  B.  10. 

DODGE  MANUFACTURING  CO.  OF  CANADA,  LIMITED 


Head  Office  and  Works : 


TORONTO 


Branch  Warehouse:   770  St.  Paul  St.,  West,    -    MONTREAL 


Distributors  :     Chapman   Double   Ball  Bearings   Ex    Our    Stock 


Lake    Sand    and    Gravels 


Let   Us  Quote 


on 


Your  Requirements 


We  are  the  largest  producers  of 
lake  sand  and  gravel  in  the  Dom- 
inion of  Canada. 

Our  self  unloaders  can  unload  in 
any  Port  on  the  Great  Lakes  or 
Atlantic  Coast. 

Our  equipment  is  the  most  up- 
to-date,  enabling  us  to  furnish 
materials  in  quantities  and  qualities 
to  suit  the  purchaser. 

Shipments  made  by  rail  or  water, 
as  requested. 


National   Sand    &   Material   Company   Ltd. 

D.  DICK,  Jr.,  President 

Welland  Ontario 


W«  )i  of  influence  consult  Journal  advertising. 
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CORRECT 


MEANS 

INCREASED 

PROFITS 


Write    to-day    for    our 

new  List  No.   906 

entitled :- 

"CAMBRIDGE 

INSTRUMENTS 

FOR  THE 

POWER 

PLANT" 


INSTRUMENTS    LIMITED 


OTTAWA  (Head  Office)  43-45  Bank  St. 
TORONTO 31  Richmond  St.,  W. 


BRANCHES: 
QUEBEC    WINNIPEG    REGINA    EDMONTON 


Dominion  Bridge  Company,  Limited 


Montreal,  P.Q. 


Engineers,    manufacturers    and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES.  SWING  AND  BASCULE  SPANS. 
BUILDINGS  OF  ALL  KINDS:  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS:  RIVETED  PIPE:  CAISSONS: 
BARGES.  TURNTABLES.  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES.  LIFT  LOCKS.  HYDRAULIC  REGULATING  GATES.  ETC. 
GEAR      CUTTING      AND      GENERAL       MACHINE     WORK. 

MAIN     OFFICE     and     WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable     Address    "DOMINION" 


BRANCH     WORKS: 


TORONTO.     Ont  . 


WINNIPEG.     Man.. 


OTTAWA.     Ont. 


SALES     OFFICES: 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,   Ont. 
Vancouver.  B.C. 


Winnipeg.    Man 
Regina.  Sask. 


Ottawa.   Ont. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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Mooring  Bollards  ^ 

•     Niggprheads 

Anchors      •     Propellers 


st  ilwrence  Dipper  Teeth 


Reversible  Point 
Patented  • 


Kennedy's,  Owen  Sound,  have  exceptional  facilities 
for  producing  all  work  of  this  class— from  the 
patterns,  if  necessary,  to  the  PROMPT  shipment 
of  the  finished  product. 

Wm-  KENNEDY  o  SONS  Limited 

OWEN  SOUND   •   Ontario 

COBALT 


M.  B.   SAUNDERS 

8  Silver  Street 

'Phone  153 


MONTREAL 

H.   C.   KENNEDY 

232  St.  James  Street 

'Phone  Main  394 

HALIFAX 

C.  A.  FOWLER 
Tramway  BIdg., 
Phone  Sackville  1700 


wm 


When 

the  preservation  of  life  and  property 
hangs  in  the  balance — 

Trust  the  YALE  Hoist 

Besides  the  acknowledged  supreme  durability  and  speedy  oper- 
ation of  this  handy  shop  helper,  its  tremendous  margins  of  safety 
and  perfected  design  and  workmanship  insure  its  ability  to 
handle  loads  without  the  slightest  danger  to  life  or  valuable 
machinery. 

Our  booklets  describe  in  detail  the  reasons  why  Yale  Hoists  are 
so  utterly  dependable.  Ask  our  nearest  Branch  for  them — they 
contain  really  valuable  data. 

THE  CANADIAN  FAIRBANKS=MORSE  CO.,  LIMITED 

St.  John,  Quebec,  Montreal,  Ottawa, 

Toronto,  Windsor,  Winnipeg,  Rejjina,  Calgary,  Vancouver,  Victoria. 

When  purchasing  equipment  consider  Tin  journal  advertiser. 
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Everything  for  the  Contractor 


"INDUSTRIAL" 

Pile  Drivers  and  Cranes 

"JORDAN" 

Spreaders 

"MARION" 

Steam  Shovels 

"PLYMOUTH" 

Gas  Locomotives 

"RANSOME" 

Concrete  Mixers 


BRANCH: 

108  Main  Building, 
TORONTO. 


Head  Office: 
MONTREAL. 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 

COBOURG,  Ont.      ELMIRA,   Ont.  KITCHENER,  Ont.  NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 
TRENTON,  Ont.  STRATFORD,  Ont. 


Every  advertisement  is  a  message  to  you. 
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Taylor  Stoker  fired  400  H.P.    Wickes  Horizontal 

Water  Tube  Boilers. 

Operating  at  150  lbs.    pressure   and   100    degrees 

Superheat. 


Detroit  City  Water  Works 
Has 

6  ELESCO  Superheaters 

America's  fourth  city  in  population  ranks  with 
the  first  in  engineering  progress.  Investigation  and 
recognition  of  the  many  benefits  to  be  derived 
from  Superheated  Steam  in  its  modern  water  works 
has  resulted  in  excellence  for  economy  and  in- 
creased performance  of  the  reciprocating  engine 
pumping  units. 

Six  Elesco  Superheaters  installed  in  Taylor  Stoker- 
fired  400  H.  P.  Wickes  Horizontal  longitudinal 
drum  Water  Tube  Boilers  have  proved  their 
ability  to  maintain  even  superheat  with  the  min- 
imum attention  in  service. 

Permit  the  Elesco  engineers  to  help  you  to 
determine  the  savings  that  can  be  obtained  in  your 
plant  by  Superheated  Steam. 

Send  for  series   O-T  Bulletin. 

The  Superheater  Company,  Limited 

Transportation  Building,  Montreal. 

Works:  Sherbrooke,  Quebec. 


Two   60  H.P.    Locomotive   Boilers  for   125  lbs.   under  Ontario    Regulations. 

H/.     L/l!>iJIN/\K.L/     tX     aUINo,     LvlJVll  1  EjD  Bmnchei  and  Atenti  from  Cotit  to  Coait 


ESTABLISHED   1834 


Every  advertiser  is  worthy  of  your  support. 
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STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,    MINING, 

ETC. 


CAMABHAM 

nnsEL  rotuMMBiiiE! 


LHMHTMD) 

MONTREAL 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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It  is  in  your  interest  to  Conserve  Fuel 


Your  fuel  costs  may  be  greatly  reduced  by 
using  Best's  Weather  Stripping  for  ALL  HEAT- 
ED BUILDINGS 

This  simple  and  practical  expedient  insures 
perfectly  tight  fitting  doors  and  windows. 


Spring  Bronze  and  Brass  Weather  Strip 
for  doors  and  casements  comes  in  four 
widths—  y,  inch— 1  inch— IK  inch  and 
iy2  inch. 


Wear  Ever  Window  Weather  Strip  of  rubber  and  zinc  is  ideal  for  windows. 


FOR  FURTHER  INFORMATION  WRITE   TO 


BEST    WEATHER    STRIP    COMPANY,    LIMITED 

BARTONVILLE,    Ontario. 

Telegraph  and  Express  Address— HAMILTON,  Ontario. 


ECONOMIZE 


If  you  are  a  Contractor — Engineer — 
Bridge  Builder  —  Quarryman  —  or  if 
you  operate  Mines  —  Brickyards  — 
Railroads  -  Sand  or  Gravel  Compan- 
ies -  we  want  you  to  write  us  at  once, 
because  we  will  save  you  time  and 
money. 

We  are  disposing  of  the  Equipment  and 
Supplies  which  can  be  released  from  the 
Queenston-Chippawa  Development-  and  truly 
—this  means  to  you — the  greatest  opportunity 
imaginable  to  secure  almost  anything  you 
might  desire  in  Construction  Equipment  and 
Supplies  at  interesting  prices. 


JLTV 

joifa&v 

AVOtdb 


allow    us    to    save    you    money 

Just   ask    for  copy  of  our    "Sales  Inventory"    and  let  us 
prove  what  we  can  do. 


Air  Compressors  —  Air  Aftercoolers  -Bar  Benders  —  Blowers  —  Boilers  —  Buckets  —  Concrete  Cars  —  Cars — 
Channellers  Concrete  Chuting  and  Mixers  —  Hoppers  and  Bins  —  Conveyors  —  Crushers  —  Drills  —  Hoisting 
Engines  and  Electric  Hoists  —  Locomotives  —  Pile  Hammers  —  Pumps  —  Steam  and  Electric  Shovels  — 
Tractors  —  Motors  —  Transformers.  Construction  and  Camp  Supplies  of  every  description.  In  fact,  almost 
everything  imaginable. 


Operal-tl    h 


Canadian     Equipment 
Co.   Limited 


Montreal 


fiydro  Salvage  Syndicate 

P.O.   Box  109       Niagara  Falls,  Ontario 


Oprr  fltf.l     h  \ 

F.  H.  Hopkins  &  Co., 
Limited 

Toronto    •    Montreal 


Journal  advertisers  are  discriminating  advertisers. 
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Internal 
Cut  Gears 


Know  the  best 
Brush  for  each 
Generator  or 
Motor 


For  all  kinds  of 

Standard  or  Special 

Cut  Gears 


Write  to 


Hamilton  Gear 
&  Machine  Co. 


76  Van  Home  St.    TORONTO 


r~PHK  brushes  must  be  exactly 
right  or  the  machine  cannot 
perform  with  its  proper  efficien- 
cy. The  commutator  should 
be  silent,  smooth-running  and 
cool — always. 

Columbia  Data  Sheet  Service 
will  help  you  secure  the  correct 
brushes  to  suit  the  individual 
requirements  of  each  generator 
and  motor.  This  service  elimi- 
nates your  brush  problems  en- 
tirely. The  Columbia  Pyramid 
Brushes  specified  arc  guaranteed 
to  be  exactly  right. 

And  Columbia  Data  Sheet  Ser- 
vice is  at  your  command  whether 
you  have  one  brush  equipped 
machine  or  many.  Avail  your- 
self of  it. 


CANADIAN  NATIONAL  CARBON  CO. 
Limited 


M<>\  IR1    U 


TORONTO 


WINNIPEG 


N 


Look   for   this  Mark 
on   v  our   Ft  rushes. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
i  other  types  of  Rees  Pumps,  are 
;      self-regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,   ETC.,  SENT  ON  REQUEST. 

The  Goldie  &  McCulloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bid"  a 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Greig,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.  400  St.  James  St.,  Vancouver,  B.C. 

Montreal,  Que. 


Associate  Companies 
7fe  Wm.Cramp  k-Sons 
Snip  and  Engine 
Building  Co. - 
7/fcPelton  Water 
Wheel  Co. 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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PROMINENT  NEW  WILEY 
BOOKS   and    NEW   EDITIONS 


Industrial  Management 

By  Richard  II.  Lanshurgh. 
Sets  forth  the  policies  and  principles  of  successful  man- 
agement, and  gives  the  devices  to  carry  them  out  an  ex- 
cellent combination  of  theory  and  practice.  General  organ- 
ization problems  are  stressed,  and  the  fundamentals  of  sound 
management  are  hammered  home  in  chapters  giving  the 
background  of  present  day  management  policies.  An  invalu- 
able book  of  reference  for  every  engineer  engaged  in  man- 
agement work. 

488  pages.     6  by  9.     Fully  illustrated.     Cloth,  $4.50. 


Elementary  Steam  Power  Engineering 

By  Edgar  MacNaughton,  M.E. 

A  discussion  of  the  fundamental  principles  underlying  the 
construction,  operation,  and  testing  of  steam  power  plant 
equipment.  The  first  part  of  the  book  deals  with  steam 
boilers  and  auxiliaries,  while  the  second  part  takes  up  the 
various  types  of  steam  engines,  steam  turbines,  pumps  and 
condensers. 

590  pages.    6  by  9.     468  figures,  44  tables.    Cloth,  $5.00. 


Elements  of  Railroad  Engineering. 

(Fourth  Edition,  Revised.) 
By  William  G.  Raymond,  C.E.,  LL.D. 

A  clear  and  concise  statement  of  the  fundamental  prin- 
ciples of  railroad  engineering,  giving  a  broad,  substantial 
foundation  for  further  study.  The  paragraphs  dealing  with 
the  economics  of  tie  purchases;  the  second  part  of  the  book, 
treating  the  locomotive  as  a  traction  engine,  and  the  chapter 
on  the  fundamentals  of  valuation  are  of  special  value  to  the 
practicing  railroad  engineer. 

453  pages.    f>y2  by  %]4.    107  figures.    Cloth,  $4.00. 


Elementary  Surveying.    Fifth  Edition. 

(Volume  1  of  "Principles  and  Practice  of  Surveying") 
By  Charles  B.  Breed  and  George  L.  Hosmer. 

This  book  needs  no  introduction  to  civil  engineers,  being 
known  and  used  the  world  over.  In  this  new  edition  several 
chapters  have  been  completely  revised,  while  others  have 
been  improved,  entirely  rearranged,  or  rewritten. 

592  pages.     5  by  l\i.     223  figures.     Flexible  "Atho  leather",  $4.00 


Send  the  coupon  for  copies  on  FREE  Examination  terms. 


JOHN  WILEY  &  SONS,  Inc. 


432  Fourth  Avenue, 


New  York. 


REN0UF  PUBLISHING  COMPANY 

25  McClll  College  Avenue,  -  -  Montreal,  Ouebec. 

WILEY  FREE  EXAMINATION  COUPON 

John  Wiley  &  Sons.  Inc..  432  Fourth  Ave.  New  York  City,  or  Itcnouf 
Publishing  Co.,  25  McGill  College  Ave.,  Montreal,  Quebec. 
Gentlemen:     Kindly   send   me   the   following    books  for  10  days'    free 
examination. 


Address. 


I  am  a  member  "( 


Subscriber  to 

The  Engineering  Journal  VNo 


:<•») 


(Slate  what  Society). 


K.J.  10-28 


And  All 
Equally    Good ! 

You  take  no  chances  when  you 
buy  a  Marconi  Radio  Outfit — our 
test  room  standards  take  care  of 
that. 

First,  each  little  accessory  is 
individually  tested;  next,  each  com- 
ponent part,  then  each  unit;  and 
finally  each  complete  receiver  is 
examined  for  mechanical  and 
structural  defects  and  tested  out 
on  actual  long  range  reception. 
And  our  test  room  standards  are 
high — none  higher. 

This  is  just  one  of  the  reasons 
why  thousands  of  our  receivers 
are  giving  absolute  satisfaction  in 
all  parts  of  the  country: 
working  regularly,  day  in 
and  day  out,  and  operated 
by  people  who  are  not 
radio  experts  but  who  want 
the  best  that  radio  offers 
without  fuss  and  bother. 

The  nearest  Marconi 
Dealer  will  be  glad  to  put 
you  on  the  high  road  to 
the  joys  of  real  radio. 
An  enquiry  will  not  obligate 
you  in  any  manner. 


'  Marconi  Wireless  Telegraph 

-•^  Company /Canada 

Limited 
MONTREAL. 
VANCOUVER   TORONTO    HALIFAX     ST.  JOHNS.  Nf Id 


Make  Journal  advertising  one  hundred  per  cent  efficinet. 
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MacKinnon  Steel  Co. 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


BALL  BEARINGS  OF  FINE  QUALITY 
"Rudge-Whitworth" 

MADE    IN    ENGLAND 


Bearings  for 

ENGINEERING    SERVICE. 

Single  Row  Radial. 

Double  Row  Radial. 
Self  Aligning  Plumber  Blocks. 

Self  Aligning  Shaft  Hangers. 
Thrust  Bearings. 

Steel  Balls. 


Stocks  Carried  in  Montreal 


Canadian   Representatives: 

Openshaw  &  Bennet  Ltd. 

416  Phillips  Place         Montreal. 


DIAMETERS-8to84W(HE5 


«* 


PERFECT" 


NO  matter  what  the  size  needed,  there 
is  a  Pedlar  Culvert  that  will  solve 
the  problem. 

Our  standard  range  of  sizes  run  from  8  to 
84  inches  in  diameter.  When  occasion 
demands,  we  can  provide  larger  diameters 
than  84  inches. 

The  above  illustration  shows  a  12-foot 
Culvert  made  especially  for  one  of  our 
customers. 

Lengths  Up  To  40  Feet 

with  specially  designed  coupling  bands 
for  assembling  individual  culverts  into 
longer  lengths  than  40  feet.  We  also 
manufacture  Steelcrete,  Metal  Lath,  Metal 
Roofing  and  Siding,  Rib  Fabric,  Floor 
Tyle,  etc. 

Write  for  Culvert  Booklet  "E.I." 

C%  PEDLAR  PEOPL£j£*fc 

ESTABLISHED      IB«i 

26  Nazareth   St.,  Montreal.  One. 

263  Rue  St.  Paul.  Quebec,  Que. 

136  Lower  Water  St.,  Halifax.  N.S. 
Executive   Offices:     Oshawa,  Ontario. 

Factories:    Oshawa,  Out.  and  Montreal,  One. 
Branches: 

Ottawa,  Toronto.  Hamilton.  I  omlnn, 

Winnipeg,        Calgary,         Vancouver. 


EVERYTHING    IN    SHEET    METAL 


Valuable  suggestions  appear  in  the  advertising  pages. 
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A  Message  to  Engineers 

Engineers  know,  as  no  other  class  of  men,  the 
important  part  that  hydro-electric  energy  is 
bound  to  play  in  the  future  development  of 
Canada,  and  they  are  as  well  aware  of  the  safety 
and  profit  obtainable  in  hydro-electric  securities. 

For  many  years  we  have  specialized  in  the  under- 
writing and  sale  of  this  class  of  security  and  will 
be  glad  to  mailjyou  a  selected  list  of  offerings. 

We  offer  a  thoroughly  satisfactory  investment 
service  by  mail. 

NesbittJhomson&Company, 

Limited 

145  St.  James  St.,  Montreal 
TORONTO       HAMILTON        LONDON,  ONT.       WINNIPEG 


LOWER    THE    COST    OF    LAYOUT   CHANGES 


Midwest  Stringers 
in  the  Wm.  Crab- 
tree  Sons  Textile 
Mill.  Newburgh, 
N.Y,  carry-mi  fif- 
teen 10  h.p  motors. 


Changes  are  bound  to  come.  Plan  to  make  them 
QUICKLY  without  drilling  new  holes  and  with 
practically  no  field  work. 


STEEL  SECTIONS 

will  accomplish  this  for  you.  Midwest  Steel 
Stringers  are  quickly  clipped  to  wood  or  steel 
beams,  trusses,  girders, etc.  Equipment  is  bolted 
to  these  stringers,  and  changes  are  made  by 
loosening  the  nuts, shifting  to  the  new  position 
and  tightening  them  again.  Midwest  Box  Rails, 
embedded  in  the  concrete  of  a  new  structure, 
provide  in  advance  anchorage  flexibility,  and 
act  as  reinforcing  bars  as  well. 
Investigate  for  your  plant. 

MIDWEST  CANADA  LIMITED 


Send  for  Data 
Book  S-ll. 

You  will  find 
it  valuable. 


83  Craig  Street.  West 


MONTREAL.  QUE. 


GRANT,  HOLDEN,  GRAHAM,  Ltd. 


G.  H.  G.  Polar  Sleeping  Robes 

made  to  stand  the  most  severe  climates. 

Filled  with  the  best  quality  Down 

and  lined  with  Wool  Kersey. 

Covered  with  Waterproof  Duck 


Head  Office  and  Factory: 

147-151  Albert  Street,  Ottawa,  Ont. 

Branch  Factories:  Vancouver,  B.C.  and  Hull,  Que. 


E.  G.  M.  Cape  &  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque.  Que. ;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all   classes   of   Construction    Work. 


Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 
MONREAL 


The  advertiser  is  ready  to  give  full  information. 
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They  pay  for 
themselves 

EDDY'S  Fire-Pails  fulfill  insurance  companies' 
requirements  whereby  lower  premium  rates 
are  earned.  Thus  the  pails  soon  pay  for 
themselves. 


No  Metal  to 

Corrode 
No  Wood  to 

Dry  Out 
No   Hoops    to 

Slip 
No  Joints  to  Leak 

The  safest  and 
surest  emergency 
fire  pail. 


FIRE 


Used  in    many    leading 
factories. 


The  E.  B.  Eddy  Co.,  Limited, 


HULL,  Que. 


Think  of 

BRANTFORD 

When  You  Need 

SAND  and  GRAVEL 


Sand  for  asphalt,  brick,  plastering 
or  concrete.  Crushed,  graded  and 
washed  gravel  from  pea  up  to  2 J^". 

These  products  are  crushed  and 
screened  by  the  most  modern 
methods  and  have  passed  the  high- 
est government  tests. 


BRANTFORD 

SAND  &  GRAVEL  CO.,  LTD. 

BRANTFORD,  ONT. 


They'll 
Give  Service. 


Fig.  490 

Steam  Radiator  Valve 
(Screwed) 


Fig.  494 

Hot  Water  Radiator  Valve 
(Male   Union) 


JENKINS 
Radiator  Valves 

are  far  superior  to  the  ordinary  run 
of  radiator  valves. 

Made  of  a  superior  grade  of  bronze 
they  are  much  heavier  and  stronger. 

They  are  true  Jenkins  Valves  in  design, 
material  and  workmanship. 

They  assure  long  and  satisfactory 
service  even  where  the  conditions  of 
usage  are  extra  severe. 

Supplied  with  either  male  union  or 
with  screwed  ends  as  desired.  Reg- 
ularly furnished  with  rough  body 
nickel  plated  all  over. 

Catalog  No.  9  —  free  on  request  — 
describes  them  and  the  other  Jenkins 
Valves  in  detail. 

Write  for  your  copy'  to-day. 


JENKINS  BROS., 

LIMITED 

Head  Office  and  Works: 
103  St.  Rem!  St.,         -         MONTREAL 

Sales  Offices: 
TORONTO  -  VANCOUVER 

European  Branch: 
LONDON  w.  C:  2.  ENGLAND 

Factories: 
MONTREAL        BRIDGEPORT       111/ Mil    Ml 


Always  marked  with  the  "Diamond* 

entonsValves 

Y  SINCE  1864 


Buy  your  equipment  from  Journal  advertisers. 
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Origin  of  the  Cindervane  Fan 

Back  in  1916,  an  engineer  of  a 
large  Power  Company  in  New  York 
City  wanted  an  induced  draft  fan, 
which  at  the  same  time  would  act 
as  a  cinder  separator.  How  and 
why  Sturtevant  got  the  job  is  told 
in  Folder  610.  Complimentary 
copy  on  request. 

B,  F.  STURTEVANT  CO. 

of  Canada,  Ltd. 

MONTREAL        GALT         WINNIPEG         TORONTO 


AfR^-Tpc^CXK-- 


THE  CANADA  CONTINUOUS 

ELECTRIC    BLUE    PRINTING 

MACHINE 

THE    FASTEST    MACHINE    MADE 
ECONOM ICAL— SIMPLE— STRONG 

Write  for  full  particulars  to  the  manufacturers 

J.  FRANK  RAW  CO.  Limited 

56  Adelaide  St.,  East 
Toronto,  Ont. 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

I.— Duration  of  the  lease,  from  25  to  50  years,  according  10 
the  Importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3. — An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  Is  subject  to  revision,  every  !• 
years. 

5. — A  delay  of  two  years  Is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  in  securities,  as  a  guarantee  of  good  faith  In  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills, 
etc.,  to  the  Dept.,  previous  to  their  Installation. 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


THE  VULCAN  IRON  WORKS, 

LIMITED 
Established  1874 

WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 

Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 
Electric  Steel  Castings 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,   MAN. 


Remember  The  Journal  when  buying  apparatus. 
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Water  and  Health 

At  very  low  cost  per 
capita,  any  community, 
regardless  of  size,  can 
have  a  modern  water- 
works system  which  will 
assure  an  unfailing  supply 
of  clean,  pure  water  at  all 
times.  The  ideal  system 
should  include  a  Can- 
adian -  Des  Moines  Elev- 
ated Steel  Tank  for  water 
storage,  together  with 
filters,  pumphouse, mains, 
hydrants,  etc.  We  will 
assist  the  community 
officials  in  planning  the 
system  and  are  prepared 
to  take  complete  charge 
of  the  work  of  installation. 

Public  Health  is  Vital — 

Delay  is  Dangerous. 

Write  today  for  full  details. 

Canadian  Des  Moines  Steel 
Co.,  Ltd. 

265  Irishes  Ave.,  Chatham,  Ont. 

Dept.  No.  65 — 70  St.  James  St. 

Montreal,  Que. 


C  Af#i%EEI  A  N 


No  Dunham  Repairs  To  Date! 

Methodist  Book  &  Publishing  House 
Toronto,   Ontario 

Built  1914 

Architects:  Burke,  Horwood  &  White 

Heating  Contractors:  Bennett  &  Wright  Co. 

Not  one  cent  of  upkeep  cost  for  the  Dunham  Heating 
System  installed  here  9  years  ago.  In  addition  Dunham 
insures  a  real  saving  in  fuel. 

Write  for  further  details. 


HALIFAX 


C.  A.  DUNHAM  CO.,  LTD. 

TORONTO,  ONTARIO 
VANCOUVER,         WINNIPEG,         OTTAWA, 
MONTREAL,        CALGARY. 
LONDON,  Eng.:  18  St.  Thomas  St.,  S.E.  1. 


HEATING    SERV 

MADE  IN  CANADA 


CE 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  teat*  of  all  •tructural  material!  aad 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and   Laboratories:     McGILL  BUILDING.  MONTREAL 
Branches:  Toronto  VancouTsr  Lao  don.  England 


STANDARD  -  STEEL  -  SERVICE 


STEEL  BUILDINGS  &  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  &  BARS 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 


REINFORCED    CONCRETE     PIPE     FOR 
WATER    SUPPLY    LINES 

IS 

Permanent,  Flexible 
..  and  Watertight  .. 

CANADA  LOCK  JOINT  PIPE, 

LIMIT!  i> 

65  Pleasant  Boulevard,  Toronto,  Ont. 


Famous  "Roch  itz"  Water  Sti 
Electric 

Gas 

Kerosene 

Steam 


EDISON  and 

PHILADELPHIA  DIAMOND 

GRID  STORAGE  BATTERIES 

li.  S.  Powley  &  Co. 


s.s  Florence  Street 

<  ode   \  it  C.  (.Hi  I  dltlon 

"Roj  iill/<  " 


TORON  l<> 
i  akeelde 

Sins 


The  advertiser  is  ready  to  Rive  full  information. 
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You  Need  CLEAN  Air 


Face    of  a    Midwest  Filter — showing    dust 
collected  from  ORDINARY  AIR 

Dust  and  dirt    in  air  menace  turbo  generators  and  other  rotating 

equipment  with  fires  and  serious  damage. 

Cause  wear  on  cylinders  and  valves  of  air  compressors  and  engines, 

leading  to  needless  repair  costs. 

Constitute  a  health  menace  to  your  workers. 


Supply  CLEAN  Air  at  low  cost,  without  interruption."'  They  have 
no  moving  parts— no  sprays— no  pumps— nothing  to  get  out  of  order. 
The  first  cost  is  the  last. 
They  will  save  money  for  you.        Let  our  engineers  show  you  how? 

Write  for  Data  Book  F-16. 

MIDWEST  CANADA   LIMITED 


83  Craig  Street,  West 


MONTREAL,  Que. 


Duplicate  Power  Supply  for  Pumping 

THE  De  Laval  centrifugal  pump  shown  herewith 
was  built  for  the  City  of  Lindsay,  Ont.,  and  is 
arranged  to  be  driven  either  by  an  induction 
motor,  or,  when  electrical  power  is  not  available,  by  a 
6-cylinder  gasoline  engine.  A  clutch  is  provided  for 
disconnecting  the  engine  when  not  in  use.  The  unit  is 
rated  at  1,325  gal.  per  min.  at  1,450  r.p.m.  With  a 
duplicate  power  supply  there  is  practically  complete 
assurance  of  being  able  to  deliver  water  at  all  times. 
The  characteristics  of  De  Laval  centrifugal  pumps 
are  ideal  for  such  service,  as  there  is  practically  zero 
starting  torque,  and,  due  to  the  power-limiting  charac- 
teristic, the  De  Laval  pump  cannot  possibly  overload 
the  motor. 

Ask  for  our  Catalog  B-103. 


e  Laval  Steam  Turbine  Co. 


TURBINE  EQUIPMENT  CO.,  LTD.,  73  King  St,  West,  Toronto. 
THE  E.  LAURIE  COMPANY,  243  Bleury  St.,  Montreal,  Que. 


Morse  Silent  Chains 

(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

JONES  &  GLASSCO  recd 

CANADIAN  AGENTS 


St.   Nicholas   Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.   14 


J.  G.  Allan,  President                                                                                                                                                                 James  A.  Thomson,  Vice-President 

»  GARTSHORE-THO 

M  AMITP  APTITRPRQ     Ol? 

MSON  PIPE  &  FOUNDRY  CO.  Limited 

Flexible  and  Flange  Pipe 
and  Special  Castings 

Flanged  Ts.,  Bends,  etc.,  made    to 
any  specification. 

!Ji  ^-Vi  m  &c^NL  ist  L  £  r,i—J 

3  inches  to  60  Inches  diameter. 

for  Water,  Gas  and  Culvert 

HAMILTON,     ONT. 

When  baying  consult  first  Journal  advertisers. 
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Canadian  Metal  Window  &  Steel  Products  Limited 

Office  and  Factory  160  River  St.,Toronto,  Montreal  Office  169  Peel  St. 


Tehestra 

The  name  of 
the  ORIGINAL  steel 
WindoWall. 

The  symbol  of 
superior  QUALITY 
in  material,  patented 
design,  workmanship 
and  service. 


f 


R.  R.  Power,  Royal  Bank 
Chambers,  Halifax,  N.S. 

Gandy  &  Allison,  St.  John,  N.B. 

W.  J.  Banks,  103  St.  John  St., 
Quebec. 


AGENCIES: 

MacFarlane  -  Douglas  Co.,  Ltd.,        A.  L.  Charlebois,  Avenue  J  and 
250  Slater  Street,  Ottawa.  20th  Street,.  Saskatoon. 


R.  Y.  Kilvert  &  Co., 

145  Market   Ave.,  Winnipeg. 


miniiuinJinmmiiioiimiunnniniiiimioiiiii riuiinnniioiinnrawiinn mnimrmmio minoiiuir nnniitmntJiMi .Iiipiii Lnnnniinoinnimmiinn mmm  nnnn iiniuiimurTrJJiiin 


Gormans,   Limited,    Edmonton 

and  Calgary. 
T.    M.    Grindley    &    Co.,     1158 

Homer  St.,  Vancouver. 

'"■'iirnrj animnnnclm nnonnnimilOm i  ■ : >sn r nun niotinmnjntjnilliiiiuirjiill 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST ittCfN PIPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


SULPHATE  OF  ALUMINA,  LIQUID  CHLORINE, 

CHLORIDE  OF  LIME, 

FOR  WATER  PURIFICATION. 


Offices: 

Montreal  and  Toronto. 


Works: 

Sulphide,  Ont;  Capelton,  Que-.  Barnet.  B.C. 


Mention  The  Journal  when  dealing  with  advertisers. 
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On   Sale  Bverywhert 

Send  for  Catalogue 


WHW  TAPES 

MADE    IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

7HE/UFK/NftULEf?Q.  of^ANADA^LtJ). 
W/ND50KONT. 


CANADA  IRON  FOUNDRIES,  LIMITED 


CAST  IRON  PIPE 


44  CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


Yes  We  Can  Supply  It 


Whenever  you  are  in  need  of  any  of  the  following  engineering  specialties,  just  write, 
wire  or  phone  your  requirement,  and  it  will  receive  our  immediate  attention. 

Rawlplugs — Inventions  Ltd.,  Montreal. 


I-T-E    Circuit    Breakers  and   U-Re-Lltes. 
Cutter  Elec.  &  Mfg.  Co.,  Philadelphia. 

Hi  Tension  AlrBreak  Switching  Equipment 
S  &  C  Fuses  and  Lightning  Arresters. 
Schweitzer  &  Conrad,  Inc.,  Chicago. 
Air  Filters— Midwest  Canada  Ltd. 


Industrial  Control  A. Cor  D.C., Hand  or  Auto 
Sundh  Electric  Co.  Inc.,  Newark,  N.J. 

Electric  Motors— Robbins   &    Myers. 

Brantford,  Ont. 
Magnet  Wire  and  Varnished  Insulations. 
Acme  Wire  Co.,  New  Haven,  Conn. 


Electrical  Porcelain— Federal  Porcelain  Co., 
Carey,  O. 

Telephone    and    Signal   Systems — Samson 
Electric  Co.,  Canton,  Mass. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  ERASER 

24  Adelaide  Street,  East    -    Toronto,  Ont. 

QUEBEC  AND  EASTERN  ONTARIO  REPRESENTATIVE;       E.  W.  PLAYFORD,  358  Beaver  Hall  Sq.,  Montreal,  P.O. 


Hydraulic  Turbines 

-OF— 
CANADIAN  DESIGN   AND  MANUFACTURE 
HIGHEST  EFFICIENCY. 
SUBSTANTIAL  CONSTRUCTION. 
CONTINUOUS  SERVICE. 
OUR  HYDRAULIC  TURBINES  ENSURE 
A  SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Kerr  Valves 

Write  ua  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 


The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


DART  UNIONS 

NEVER 
LEAK 


SOLD  BY 

Your  Jobber 

Manfrd  By 

DART  UNION  CO.  LTD 

TORONTO 


ttto'Peirce 


POLE-TOP  PIN 


OPEN  hearth  steel  stamped 
perfectly  to  produce  the 
greatest  strain  resistance. 

Hot-dip  galvanized  with  a 
full  even  coat  of  finest  Western 
Canada  spelter. 


) 


ASK     YOUR    JOBBER 


N.  SLATER  Co., 

LIMITED 

Hamilton,  Canada. 


John  Erskine,  B.  Sc,  A.M.E.I.C. 
General  Manager. 


William  Farrar, 
President. 


The  Mohawk  Sand  &  Gravel 

Company,  Limited 

Capacity — 25  cars  per  day 

Sand,  1    and  2    Crushed 

Gravel,  Pea  Gravel, Crushed 

Pit  Run  Gravel 

Can  ship  by  T.H.B.,  C.P.R.,  G.T.R.,  M.C.R. 

Material  Test  Sand  contains  less  than  1%  of 
loam. 


Box  336 


Bra n (ford,  Ontario 


Don' l  fail  to  mention  The  Journal  when  writing  advertisers. 
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A 

Bridges,  Highway: 

Cooling  Air  Filters: 

Drying  Systems: 

Acids: 

Hamilton  Bridge  WorksCo  .Ltd. 

Midwest  Canada,  Ltd. 

B.  F.  Sturtevant  Co..  of  Canada, 

Nichols  Chemical  Co.,  Ltd. 

Bridges,  Steel: 

Compressor  Kilters: 

Ltd 

Air  Brakes: 

Canadian  Bridge  Co.,  Ltd. 

Midwest  Canada,  Ltd. 

Dumb  Walters.  Electric: 

Canadian  General  Electric  Co., 

Dominion  Bridge  Co.,  Ltd. 

Compressors: 

General  Supply  Co.,  of  Canada, 

Turnbull  Elevator  Co..  Ltd. 

Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

Air  Coolers: 

Broadcasting  Equipment: 

Ltd. 

E 

Laurie  and  Lamb. 

Marconi  Wireless  Telegraph  Co., 

Compressors,  Air: 

Alumina  Sulphate; 

Nichols  Chemical  Co.,  Ltd. 

of  Canada,  Ltd. 

Canadian  Westinghouse, Co. .Ltd. 

Economizers: 

Northern  Electric  Co.,  Ltd. 

Hydro  Salvage  Syndicate. 

Combustion  Engineering   Corp., 

Ammonia  Controlled  Water 

Bucket  Loaders: 

Compressors,  Ammonia: 

Ltd. 

Regulators: 

Mussens  Ltd. 

Taylor  Stoker  Co.,  Ltd. 

General  Supply  Co.,  of  Canada 

Under-Feed   Stoker   Co.,   of 

Builders  Supplies: 

Compressors,  Centrifugal:  Co. 
De  Laval  Steam  Turbine 

Ltd. 

Canada,  Ltd. 

Jno.  E.  Russell  Co..  Ltd. 

Educational: 

Ammonia  Valves  and  Fittings: 

Building  Papers: 

Barrett  Co.,  Ltd. 

Concrete  Inserts,  Continuous: 

Industrial  Extension  Institute. 

Crane  Ltd. 

Midwest  Canada,  Ltd. 

Electrical  Appliances: 

Anchorage  Equipment: 

Midwest  Canada,  Ltd. 

Buildings,  Steel: 

Concrete  Mixers: 

Northern  Electric  Co.,  Ltd. 

Canadian  Bridge  Co.,  Ltd. 

General  Supply  Co.,  of  Canada. 

Electrical  Instruments: 

Angles: 

Dominion  Bridge  Co.,  Ltd. 

Ltd. 

Instruments.  Ltd. 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

F.  H.  Hopkins  A  Co.,  Ltd. 

Electrical  Supplies: 

Hamilton  Bridge  WorksCo.,  Ltd. 

MacKinnon  Steel  Co.,  Ltd. 

Hydro  Salvage  Syndicate. 

Northern  Electric  Co.,  Ltd. 

Arches,  Flat: 

Koehring  Co.,  of  Canada,  Ltd. 

Elevator  Safety  Gates: 

Combustion  Engineering  Corp., 

C 

Mussens  Ltd. 

Turnbull  Elevator  Co..  Ltd. 

Ltd. 

Condensers.Synchronous  &  Static 

Elevators,  Freight: 

Asphalt: 

Cars,  Dump: 

Canadian  General  Electric  Co., 

Turnbull  Elevator  Co..  Ltd. 

Imperial  Oil  Ltd. 

Hydro  Salvage  Syndicate. 

Ltd, 

Elevators,  Passenger: 

Ash  Handling  Equipment: 

Mussens  Ltd. 

Condenslte  Celoron  Silent  Gears. 

Turnbull  Elevator  Co..  Ltd. 

Combustion    Engineering    Corp. 

Car  Dumpers: 

Diamond    State    Fibre    Co.,    of 

Elevators,  Push  Botton: 

Ltd. 

Canadian    Mead-Morrison    Co., 

Canada  Ltd. 

Turnbull  Elevator  Co..  Ltd. 

Automatic  Air  Valves: 

Ltd. 

Construction  Material: 

Enamels,  Acid  &  Fume  Resisting: 

Jenkins  Bros.,  Ltd. 

Car  Equipment  Specialties: 

Northern  Electric  Co.,  Ltd. 

Dominion  Paint  Works,  Ltd. 

Automatic  Underfeed  Stokers: 

Dominion  Insulator  A  Mfg.  Co. 

Contractors: 

Enamels,  Industrial  Lighting: 

Combustion  Engineering  Corp., 

Ltd. 

E.  G.  M.  Cape  A  Co. 

Dominion  Paint  Works,  Ltd. 

Ltd. 

Car  Pullers: 

Chick  Contracting  Co.,  Ltd. 

Engines,  Gas  and  OH: 

Taylor  Stoker  Co..  Ltd. 

Canadian    Mead-Morrison    Co., 

E.  O.  Leahey  A  Co.,  Ltd. 

Canadian  Fairbanks-Morse  Co., 

Automobiles: 

Ltd. 

Randolph  MacDonald  Co.,  Ltd. 

Ltd. 

Ford  Motor  Co.,  of  Canada,  Ltd. 

Car  Wheels.  Chilled  Iron. 

Contractors'  Plant  and  Supplies. 
F.  H.  Hopkins  A  Co.,  Ltd. 

Engines,  Steam: 

Canada  Iron  Foundries,  Ltd. 

Goldie  A  McCulloch  Co..  Ltd. 

B 

Casements,  Steel: 

Controllers,  Electric: 

Laurie  and  Lamb. 

Canadian      Metal      Window      A 

Canadian  Westinghouse  Co.  Ltd. 

E.  Leonard   A  Sons.  Ltd. 

Balls,  Chromang  Grinding: 

Steel  Products,  Ltd. 

Conveyors: 

Excavators: 

William  Kennedy  A  Sons.  Ltd. 

Trussed  Concrete  Steel  Co.,  of 

Canadian    Mead-Morrison    Co., 

Engineering    A   Machine    Works 

Balls,  Steel: 

Canada,  Ltd. 

Ltd. 

of  Canada,  Ltd. 

Canadian  S.K.F.  Co..  Ltd. 

Castings: 

Combustion  Engineering  Corp., 

Excavators,  Dragline: 

Bar  Benders: 

William  Kennedy  A  Sons,  Ltd. 

Ltd. 

Koehring  Co..  of  Canada.  Ltd. 

Koebring  Co.,  of  Canada,  Ltd. 

Castings,  Brass: 

Conveyors,  Belt  and  Screw: 

Exhaust   Steam   Injectors,   Loco- 

Bar Cutters: 

Engineering    A   Machine    Works 

Canadian  Link-Belt  Co.,  Ltd. 

motive: 

Koehring  Co.,  of  Canada,  Ltd. 

of  Canada,  Ltd. 

Conveyors,  Portable  Belt: 

Superheater  Co.,  Ltd. 

Bars,  Reinforcing: 

Superheater  Co.,  Ltd. 

Mussens  Ltd. 

Expanded  Metal: 

Algoma  Steel  Corp.,  Ltd. 

Castings,  Bronze: 

Couplers,  Car  and  Locomotive: 

Pedlar  People  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Engineering    &   Machine    Works 

Canadian  Steel  Foundries,  Ltd. 

Burlington  Steel  Co.,  Ltd. 

of  Canada,  Ltd. 

Cranes,  Caterpillar  type: 

F 

Bars,  Steel  &  Iron: 

Castings,  Car  and  Locomotive: 

Koehring  Co.,  of  Canada,  Ltd. 

Fans: 

Burlington  Steel  Co.,  Ltd. 

Canadian  Steel  Foundries,  Ltd. 

Cranes,  Locomotive: 

B.  F.  Sturtevant  Co..  of  Canada. 

Steel  Co.,  of  Canada  Ltd. 

Castings:  Ferro-Alloy. 

Canadian  Steel  Foundries,  Ltd. 

Canadian  Link-Belt  Co.,  Ltd. 

Ltd. 

Beams: 

F.  H.  Hopkins  A  Co.,  Ltd. 
Mussens  Ltd. 

Fan  Engine  Regulators: 

Under-Feed   Stoker  Co.,  of 

Dominion  Bridge  Co.,  Ltd. 

Castings,  Iron: 

Hamilton  Bridge  WorksCo.,  Ltd. 

Canada  Iron  Foundries,  Ltd. 

Cranes,  Travelling: 

Dominion  Bridge  Co.,  Ltd. 

Canada,  Ltd. 

Bearings,  Ball: 

Engineering    &   Machine    Works 

Feed-Water  Heaters.  Locomotive: 

Canadian  S.K.F.,  Co.,  Ltd. 

of  Canada,  Ltd. 

Creosote  Oils: 

Superheater  Co.,  Ltd. 

Openshaw  &  Bennett,  Ltd. 

Gartshore-Thomson     Pipe     and 

Barrett  Co.,  Ltd. 

Fence  Posts,  Steel: 

Bearings,  Fibre: 

Foundry  Co.,  Ltd. 

Dominion  Tar  A  Chemical  Co., 

Burlington  Steel  Co.,  Ltd. 

Diamond    State    Fibre    Co.,    of 

E.  Leonard  A  Sons,  Ltd. 

Ltd. 

Fibre,  Hard  Vulcanized: 

Canada,  Ltd. 

Superheater  Co.,  Ltd. 

Cross  Arm  Braces,  Steel: 

Diamond    State    Fibre    Co.,    of 

Bearings,  Roller: 

Castings,  Steel: 

Burlington  Steel  Co.,  Ltd. 

Canada,  Ltd. 

Canadian  S.K.F.   Co.,   Ltd. 

Canadian  Steel  Foundries,  Ltd. 

Crushed  Stones: 

Fillers,  Wood  and  Metal: 

Belting: 

Catenary  Materials: 

Jno.  E.  Russell  Co.,  Ltd. 

Dominion  Paint  Works,  Ltd. 

Dunlop  Tire  and  Rubber  Goods 

Dominion  Insulator  A  Mfg.,  Co. 

Culvert  Pipe: 

Filters.  Air: 

Co.,  Ltd. 

Ltd. 

Canada  Lock  Joint  Pipe.  Ltd. 

Midwest  Canada,  Ltd. 

General  Supply  Co.,  of  Canada, 

Cement,  Dealers: 

Gartshore-Thomson     Pipe     and 

Fire  Alarm  Apparatus: 

Northern  Electric  Co.,  Ltd. 

Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 

Foundry  Co.,  Ltd. 
Pedlar  People,  Ltd. 

Jones  and  Glassco,  Regd. 

Cement  Gun: 

Flreproofing,  Hollow  Tile: 

Interlocking  Tile  Co.,  Ltd. 

Blowers: 

General  Supply  Co.,  of  Canada, 

Culverts,  Metal: 

B.  F.  Sturtevant  Co.  of  Canada, 

Ltd. 

Pedlar  People,  Ltd. 

Fish  Paper: 

Ltd. 

Cement,  Manufacturers: 

Culverts,  Road: 

Diamond    State    Fibre    Co.,    of 

Blowers,  Centrifugal: 

Canada  Cement  Co..  Ltd. 

Canada  Lock  Joint  Pipe,  Ltd. 

Canada,  Ltd. 

De  Laval  Steam  Turbine  Co. 

Cement,  Waterproofing: 

Floortyle: 

Blue  Print  Machinery: 

Dominion  Tar  A  Chemical  Co., 

Pedlar  People,  Ltd. 

Instruments  Ltd. 

Ltd. 

D 

Forgings: 

J.  Frank  Raw  Co.,  Ltd. 

Chains: 

British  Empire  Steel  Corp.,  Ltd. 

Boilers: 

Canadian  Link-Belt  Co.,  Ltd. 

Damp  Proof  Coating: 

Dominion  Tar  and  Chemical  Co., 
Ltd. 

Dominion  Bridge  Co.,   Ltd. 

E.  Leonard  A  Sons,  Ltd. 

Chains,  Silent: 

Friction  Clutches: 

Watcrous    Engine     Works    Co., 

Jones  and  Glassco,  Regd. 

Dodge  Manufacturing  Co.,  Ltd. 

Ltd. 
Boilers,  Heating: 

Channels: 

Dominion  Bridge  Co.,  Ltd. 

Damper  Regulation: 

Under-Feed  Stoker  Co.,  of 

Fuel,  OH: 

Imperial  Oil,  Ltd. 

Engineering    A    Machine    Works 

Hamilton  Bridge  Works  Co.,  Ltd. 

Canada    Ltd 

Furnaces,  Automatic: 

of  Canada,  Ltd. 

Chemist,  Industrial: 

Derricks: 

Canadian    Mead-Morrison    Co., 

Under-Feed   Stoker   Co.,   of 

E.  Leonard   A  Sons,  Ltd. 

Milton  Hersey  Co.,  Ltd. 

Canada,  Ltd. 

Taylor  Stoker  Co..  Ltd. 

Chimneys: 

Ltd. 

Boilers,  Marine: 

Combustion  Engineering  Corp., 

Mussens  Ltd. 

G 

Engineering    A   Machine    Works 

Ltd. 

Dies: 

of  Canada,  Ltd. 
Boilers,  Power: 

Circuit  Breakers: 

Dominion  Engineering    Agency, 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 

Gasoline: 

Imperial  Oil,  Ltd. 

Engineering    A   Machine    Works 

Ltd. 

Gauges: 

of  Canada,  Ltd. 

Coal: 

Doors,  Fireproof: 

Pratt  A  Whitney  Co  ,  of  Canada, 

Boilers.  Portable: 

British  Empire  Steel  Corp.,  Ltd. 

Canadian     Metal     Window    and 

Ltd. 

10    Leonard  A  Sons,    Ltd. 

Coal  Handling  Equipment: 

Steel    Products,    Ltd. 

Gear  Reductions: 

Boilers,  Return  Tubuhir: 

Canadian  Link-Belt  Co.,  Ltd. 

Draughting  Supplies: 

Instruments,  Ltd. 

Hamilton  Gear   A  Machine  Co. 

Goldie  A  McCulloch  Co.,  Ltd. 

Canadian      lead-Morrison    Co., 

Gears: 

Bolts: 

Ltd. 

J.  Frank  Raw  Co.,  Ltd. 

Canadian  Link-Belt  Co  ,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 
Steel  Co.,  of  Canada,  Ltd. 

Combustion  Engineering  Corp., 
Ltd. 

Dredges: 

Canadian    Mead-Morrison    Co., 

Dominion     Engineering     Works, 
Ltd. 

Books: 

Dominion  Bridge  Co.,  Ltd. 

Ltd. 

Hamilton  Gear   A  Machine  Co. 

John  Wiley  4  Sons,  Inc. 

Coke: 

Drill  Chucks: 

Gears,  Machine  Cut: 

Kenouf  Publishing  Co. 

British  Empire  Steel  Corp.,  Ltd. 

Canadian  S.K.F.,  Co.    Ltd. 

Jones  and  Glassco,  Regd. 

Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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BURLINGTON  STEEL 

Company,  Limited 
hamilton  canada 

Specifications 


A  steel  specification  is  a  document  for  guidance 
to  the  manufacturer  in  producing  an  article,  and  a 
protection  to  the  purchaser  in  accepting  it.  A 
specification  should  be  written  only  after  careful 
study  of  the  production  of  the  article,  and  an 
equally  careful  study  of  the  use  to  which  it  is 
to  be  put. 

Specification  A-16-14,  covering  Rail  Steel  Bars,  was 
issued  by  the  American  Society  for  Testing 
Materials  only  after  the  most  careful  investigation 
that  has  ever  been  made  of  any  reinforcing 
material.  In  1913,  Professor  W.  K.  Hatt,  then  of 
Purdue  University  (now  on  Mr.  Hoover's  staff), 
made  over  3,000  tests  on  as  many  samples  obtained 
under  normal  working  conditions  from  four  separate 


mills.  Professor  Hatt  found  that  Rail  Steel  Bars 
had  unusual  strength,  and  furthermore,  "excess 
ductility  for  its  strength  above  usual  grades  of 
steels." 

Specification  A-16-14  is,  therefore,  everything  that 
a  specification  should  be.  It  is  a  protection  to  the 
purchaser.  It  assures  him  of  getting  Rail  Steel 
Bars,  proven  by  over  3,000  tests  to  have  a  quality 
factor  (strength  and  ductility)  in  excess  of  usual 
grades  of  steel.  This  specification  at  the  same  time 
prevents  any  substitution  of  undesirable  re-rolled 
material. 

Specify  your  reinforcing  steel  to  meet  A.S.T.M. 
specifications  A-16-14,   or  equal 


RAIL  STEEL 

JCCONCRtTt 

REWOOCWC 


—IKT 


Burlington  Reinforcing  Bars  used  in  construction  of    new    Farmers 
Dairy  Building,  erected  1922.  Toronto,  Ont. 


You  will  bo  Interested  In 
the  f;i <- 1 »  contained  In  this 
valuable  book.  A  copy  Is 
yours    /or    the   asking. 


Jackson  Lewis  Company 

fii'n.  Contractor! 


Darkness.  Louden  &  lleri/benj 

Engineer* 
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Gears,  Silent,  Waterproof: 

Diamond    State    Fibre    Co.,    of 
( '.'inada,  Ltd. 
Gears,   Double  Helical: 

De  Laval  Steam  Turbine  Co. 
Generators: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  Westinghouse  Co.  Ltd. 
Grab  Buckets: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Ground  Joints  Unions: 
Dart  Union  Co.,  Ltd. 


H 

Hangers: 

Dodge  Manufacturing  Co.,  Ltd 
Heaters,    Boiler    Feed- Water: 

Goldie  A  McCulloch  Co.,  Ltd. 
Heating  Material: 

Crane  Ltd. 
Hoisting  Engines: 

Canadian    Mead-Morrison    Co., 
Ltd. 

Mussens  Ltd. 
Hoists: 

Koehring  Co.,  of  Canada,  Ltd. 
Hoists,  Electric: 

Hydro  Salvage  Syndicate. 

Taylor  Stoker  Co.,  Ltd. 
Hoists.  Hydraulic: 

Turnbull  Elevator  Co.,  Ltd. 
Hoists.  Mono-Rail: 

Taylor  Stoker  Co.,  Ltd. 
Hydraulic  Press  Control  Systems: 

Taylor  Stoker  Co.,  Ltd. 


Industrial  Electric  Control: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion    Engineering    Agency, 
Ltd. 
Insulated  Rail  Joints,  Continuous 
Rail  Joint  Co.,  of  Canada,  Ltd. 
Insulating  Compounds: 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Insulation,  Fibre  and  Celoron: 
Diamond    State    Fibre    Co.,    of 
Canada.  Ltd. 
Insulators,  Porcelain: 

Dominion  Insulator  A  Mfg.,  Co. 
Ltd. 


Joints,  Filler  Paving: 
Barrett  Co.,  Ltd. 


Kerosene: 

Imperial  Oil  Ltd. 


Lightning  Arrestors: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion    Engineering    Agency 
Ltd. 
Lighting  Equipment,  Industrial 
and  Street: 

Canadian  General  Electric  Co., 
Ltd. 
Locomotives: 

Mussens  Ltd. 
Locomotives,  Electric: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  WestinghouseCo.,  Ltd. 
Hydro  Salvage  Syndicate. 
Lubricating  Oils  &  Greases: 
Imperial  Oil  Ltd. 


M 

Machinery: 

Canadian   Fairbanks-Morse  Co., 
Ltd. 

llvdro  Salvage  Syndicate. 
Charles    Walmsley    A    Co., 

(Canada).  Ltd. 
Machinery,  Special: 

Dominion     Engineering     Works, 

Ltd. 

Marine -Machinery: 

William    Kennedy    A  Sons,  Ltd. 


Material  Handling  Plants: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Measuring  Tapes: 

I.ufkin  Rule  Co.,  of  Canada.  I  td 
Merchant  Bars: 

British  Empire  Steel  Corp.,  Ltd. 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete    Steel    Co.    of 
Canada,    Ltd. 
Milling  Cutters: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Mining  Machinery: 

William  Kennedy   A  Sons.  Ltd. 
Motors: 

Canadian  Fairbanks-Morse  Co. 
Ltd. 

Dominion     Engineering    Agency 
Ltd. 
Motor  Cars: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Motors,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Motor  Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Mixers,   Paving: 

Koehring  Co.,  of  Canada,  Ltd. 


Nails: 

British  Empire  Steel  Corp.,  Ltd. 


OH  Burning  Equipment: 

Combustion   Engineering   Corp., 
Ltd. 
OH  Purifiers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 


Packing: 

Dunlop  Tire   A  Rubber  Goods, 
Co..  Ltd. 
Paints,  Add  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Anti-Corrosive: 

Dominion  Paint  Works,  Ltd. 
Paints,  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints.  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works,  Ltd. 
Paints,  Metal  Protectives: 

Barrett  Co.,  Ltd. 

Dominion  Paint  Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion    Engineering     Works. 
Ltd. 

Charles    Walmsley"'  A    Co., 
(Canada),  Ltd. 
Paving  and  Paving  Materials: 

Dominion  Tar   A  Chemical  Co.. 
Ltd. 
Penstocks : 

Engineering    &    Machine    Works 
of  Canada,  Ltd. 
Pinions: 

Hamilton  Gear  A  Machine  Co. 
Pipe  Colls: 

Siiperheater  Co  ,  Ltd. 
Pipe,  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Pipe  Couplings.  Union 

Dart  Union  Co.,  Ltd. 
Pipe  Fittings: 

Crane  Ltd. 
Pipe,  Lead: 

8teel  Co.  of  Canada,  Ltd. 
Pipe  Lines: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipes,  Cast  Iron: 

Canada  Iron  Foundries,  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry   Co..    Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd, 

National  Iron  Corp.,  Ltd. 


Pipe  Lock  Bar: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Pipes,  Reinforced  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar   A  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Openshaw  A  Bennett,  Ltd. 
Plates,  Steel: 

British  Empire  Steel  Corp.,  Ltd. 
Hamilton  Bridge  Works  Co., Ltd. 
Vulcan  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Ltd. 
Posts,  Indicator: 

Jenkins  Bros.,  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Power  Apparatus: 

Northern  Electric  Co..  Ltd. 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels: 

Wm.  Kennedy  A  Sons,  Ltd 
Publishers: 

John  Wiley  A  Sons,  Inc. 
Renouf  Publishing  Co. 
Pulleys: 

Canadian  S.K.F.  Co..  Ltd. 
Dodge  Manufacturing  Co.,  Ltd. 
Pulleys,  Fibre: 

Diamond    State    Fibre    Co.    of 
Canada,  Ltd. 
Pulp  Grinders: 

Engineering    A    Machine    Works 

of  Canada,  Ltd. 
Charles    Walmsley    A    Co., 
(Canada),  Ltd. 
Pulp  Mill  Deckers: 

Engineering    A   Machine    Works 
of  Canada,  Ltd. 
Pulp  Mill  Machinery: 

Waterous  Engine  Works  Co.  Ltd. 
William  Hamilton  Co.,  Ltd. 
Pulpwood  Machinery: 

Canadian    Mead-Morrison    Co., 

Ltd. 
Charles    Walmsley    A    Co  , 
(Canada),  Ltd. 
Pulverized  Fuel  Systems: 

Combustion    Engineering   Corp  , 

Ltd. 
Under-Feed   Stoker   Co.,   of 
Canada,  Ltd 
Pump  Governors: 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Pump  Valves: 

Jenkins  Bros.,  Ltd. 
Pumps: 

Koehring  Co   of  Canada.  Ltd. 
Canadian   Fairbanks  Morse  Co. 

Ltd. 
Dominion     Engineering     Works. 

Ltd 
General  Supply  Co.,  of  Canada, 

Ltd. 
Charles    Walmsley    A   Co., 
(Canada),  Ltd. 
Pumps  and  Condensers. 

Goldie  A  McCulloch  Co.,  Ltd. 
Pumps,  Centrifugal: 

De  Laval  Steam  Turbine  Co 
Laurie  A  Lamb. 
Pumps,  Hydraulic: 

Taylor  Stoker  Co.,  Ltd. 
Pumps  Oil, 

Taylor  Stoker  Co.,  Ltd. 


Radiator  Valves: 

Jenkins  Bros.,  Ltd. 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co. 
of  Canada,  Ltd. 

Northern  Electric  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  A  Mfg.,  Co. 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,  Ltd. 
Railroad  Spikes: 

8teel  Co.,  of  Canada,  Ltd. 
Railway  Ties: 

Canadian   Tie    A    Lumber   Co., 
Ltd. 


Railway  Equipment : 

Canadian  General  Electric  Co., 
Ltd. 
Rawhide  Pinions: 

Hamilton  Gear    A   Machine  Co. 
Rawlplugs: 

Dominion    Engineering    Agency 
Ltd. 
Reamers: 

Pratt  A  Whitney  Co  .  of  Canada, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Recording  Instruments: 

Combustion  Engineering  Corp., 
Ltd. 
Refrigerating  Machinery: 

Taylor  Stoker  Co..  Ltd. 
Reinforcing  Steel: 

Burlington  Steel  Co.,  Ltd. 

Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Reservoir  Fittings: 

Guest  A  Chrimes,  Ltd. 
Rivets: 

British  Empire  Steel  Corp.,  Ltd. 
Road  Materials: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Road  Tar: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Roofing  Cement: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar   A  Chemical  Co., 
Ltd 
Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 

Barrett  Co.,  Ltd. 
Rolling  Mill  Rolls: 

Canadian  Steel   Foundries,   Ltd. 
Roofs,  Built  up.  Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope  Wheel: 

Dodge  Manufacturing  Co.,  Ltd. 
Rope,  Wire: 

Dominion    Wire  Rope  Co  ,  Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop  Tire    A  Rubber  Goods, 
Co.,  Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood: 

Lufkin  Rule  Co..  of  Canada,  Ltd. 


Safes: 

Goldie  A  McCulloch  Co..  Ltd. 
Sash,  Steel: 

Canadian     Metal     Window      A 
Steel  Products,  Ltd. 

Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Sawmill  Machinery: 

Waterous  Engine  WorksCo.,  Ltd. 

William  Hamilton  Co..  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Canadian  Link-Belt  Co..  Ltd. 

Charles    Walmsley    A    Co., 
(Canada),  Ltd. 
Sewer  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Shaftings: 

Dodge  Manufacturing  Co.,  Ltd. 
Shafting,  Anchorage: 

Miihvest.Canada,  Ltd. 
Sheets: 

Steel  Co..  of  Canada  Ltd. 
Shovels,  Gasoline: 

Koehring  Co.,  of  Canada,  Ltd. 
Shearing: 

Barrett  Co..  Ltd. 
Shingles,  Prepared  Asphalt: 

Barrett  Co..  Ltd. 
Skip  Hoists: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Smoke  Stacks: 

mooring    A    Machine    Works 

of  Canada,  Ltd. 
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Guest 


THE  PRODUCTS  OF 

&   Chrimes   Limited 

ROTHERHAM     (Eng). 

WATERWORKS   CONSTRUCTIONAL   ARTICLES 

Siemen's  and   Adamson's  "Turbine"— WATER  METERS 

Sizes  H"— 18" 

VALVES   for  Water,  Gas  and  Sewage. 

Bateman  and  Moore's  AIR  VALVES. 

RESERVOIR    FITTINGS 

Standpipes,  Draw-Off  Valves,  Filter  Valves,  etc. 

PENSTOCKS,    WATER  LEVEL  RECORDERS,    FLAP  VALVES, 

PRESSURE  GAUGES,    TESTING  APPARATUS. 

Canadian  and   U.  S.   Representatives   ■ 

703  Federal  Bldg.,  BRITISH-AMERICAN   FUEL   &    METALS  Telephones 

TORONTO  LIMITED 


Adelaide  6958-9 


Turbine  Water  Metei — H  to  lV£  inches 


TENDERS 


EQUIPMENT  FOR  SALE  BY 

The  Corporation   of   the   City  of 
Victoria,  B.C. 


PROVINCE  OF  QUEBEC 


DEPARTMENT  OF  ROADS 


The  Corporation  of  the  City  of  Victoria, 
B.C.,  has  for  sale  certain  equipment  used 
in  the  construction  of  the  Johnson  Street 
Bridge.    The  material  for  sale  is  as  follows: 

1 — Land    Derrick,    complete,    (less   engine). 

2 — 1-yard  Concrete  Buckets. 

1 — 1-yard  Smith  Concrete  Mixer,  and  9x9 
Wache  Vertical  Steam  Engine,  direct- 
connected,  also  Hopper,  Galvanized-Iron 
Cylinder,  Pipe  and  Fittings  from  Boiler. 

l_Vertical  Boiler,  25  H.P.,  42x96,  148-lb. 
working  pressure,  with  all  Fittings  and 
Stack. 

2 — Cement  Blowers. 

1 — Scow,  27  x  90,  with  Sheds  and  Timber 
Work. 

1—7x10  Double-Drum    Hoisting    Engine. 
Timber  Work   for  underwater  Concrete 
Guides.     Also  Skid  for  7  x  10  Engine. 

1—12"  Vertical  Centrifugal  Pump,  with 
40-ft.  Shaft,  Bearings,  Guides,  etc.;  also 
Timber  Work. 

1 — 12  x  8  Atlas  Steam  Engine. 

l_pce.  16"  Double  Leather  Belt;  48  ft. 
Rubber;  22  ft.  Leather;  40  ft.  Balatta- 
type,  etc. 

1—72  x  108   Vertical    Boiler. 

1 — No.  1  Union  Iron  Works  Steam  Hammer. 

1 — Diving  Outfit,  complete;  Pump,  Scow,  etc. 

3 — Diving  Suits. 

1 — Derrick  Scow,  complete,  equipped  with 
9  x  10  American  Hoist  and  Derrick 
Engine,  also  Swinging  Engine  and  all 
Fittings,  including  Ejector,  Westinghouse 
Air  Compressor,  etc. 

1 — 1-yard  Orange-Peel  Bucket. 

1 — Small  scow. 

For  further  particulars  and  prices  apply 

to    the    City    Purchasing    Agent,    City    Hali, 
Victoria,  B,( 

E.  S.  MICHELL, 

Purchasing  Agent. 


Tender  for  Bridges 


Tenders  made  on  forms  supplied  by  the 
Department  of  Roads  and  placed  under 
envelopes  bearing  the  words:  "Tender  for 
Bridges",  shall  be  received  at  the  office  of 
the  Minister  of  Roads,  in  the  city  of  Quebec, 
Government  Building,  up  to  one  o'clock  of 
the    afternoon,    on. 

Thursday,  November  8th,  1923, 
for  the  construction  of  a  concrete  bridge 
over  the  Red  Creek,  on  Montreal-Sherbrooke 
Highway,  in  the  municipality  of  Petit  Lac 
Magog,  and  for  construction  of  concrete 
bridges  over  Petit  Pre,  Casault  and  Lemoine 
Rivers,  on  Quebec-Saint-Simeon  Highway,  in 
the  parish  of  Chateau-Richer. 

The  Government  of  the  Province  of  Quebec 
does  not  bind  itself  to  accept  any  of  the 
tenders. 

J.  L.  BOULANGER, 

Deputy    Minister. 
Quebec,  October  16th,  1923. 


FOR  SALE 


DUMP  CARS  AND  LOCOMOTIVE 
FOR  SALE. 


6-16  yard  Western  air  dump  cars,  wood 
bottom,  steel  sides  and  steel  lined  bottom, 
now  in  use  at  Port  Weller,  Ontario,  on  the 
Welland  Ship  Canal,  hauling  sand  only,  are 
nearly  new  and  in  first  class  condition. 

Pennsylvania  switching  engine,  type 
0-4-0,  144-2"  diam.  tubes,  boiler  pressure 
160  pounds,  cylinders  17"  x  24",  electric 
head  lights  front  and  rear,  driving  wheel 
44"  diam.,  brake  and  straight  air  for  dump- 
ing cars,  tender  2,700  gallons,  coal,  8,000 
pounds,  weight  40  tons. 

The  above  plant  now  in  use  and  will 
be  sold  subject  to  delivery  F.O.B.  tracks 
Merritton,  about  Nov.  20th,  1923. 

National  Sand  &  Material  Co., 

Limited. 
Welland,  Ontario. 


Imperial  War  Graves  Commission  Memorials  to  the  Missing  in 
France.     Preliminary  Notice. 

The  Imperial  War  Graves  Commission  invite  architects  who  served  during  the  war 
as  members  of  the  military,  naval,  or  air  forces  raised  in  any  part  of  the  British  Empire 
to  send  in  their  names  for  admission  to  a  competition  for  the  designing  of  the  under- 
mentioned of  the  memorials  to  the  Missing  to  be  erected  in  France  by  the  Imperial  War 
Graves  Commission. 

The  memorials  to  the  missing  proposed  are  to  commemorate  those  who  fell  in  the 
War  in  France  and  Belgium  but  have  no  known  grave  and  will  be  in  the  neighbourhood 
of  the  following  places,  and  will  have  inscribed  on  them  the  following  number  of  names: — 

At  Bethune,  20,000  names;  at  Armentieres,  15,000  names; 
at  Cambrai,  6,000  names;  at  Soissons,  5,000  names. 

Applications  for  particulars  of  premiums  and  other  regulations  from  those  desiring  to 
compete  are  to  be  addressed  to  the  Secretary,  (Works  Branch!  Imperial  War  Graves 
Commission,  Kl  Baker  St.,  London,  W.I.,  and  must  be  received  there  not  later  than 
January  1st,  1924,  and  must  he  accompanied  by  a  statement  giving  particulars  of  the 
war  service  and  professional  career  of  the  applicant,  and  clearly  stating  which  ol  the  memo 
rials  it  is  desired  to  <  ompete  for. 

A  deposit  of  two  guineas  foi  each  set  of  plans,  regulations  and  other  particulara  applied 
for  must  accompany  the  application,  and  such  deposit  will  be  returned  either  on  receipt 
ol  a  bona-fide  design  or  on  the  return  of  the  plans,  regulations  and  particulara  in 
condition. 

The  Assessor  appointed  by  the  Imperial  War  Graves  Cornmission  to  examine  and  report 

on  the  designs  submitted  is  Sir  Aston   Webb,  K.C.V.O.,  I'.R.A. 


Journal  advertisements  are  a  business  call  at  your  office. 


50 


THE     E  N  (.  I  \  E  E  R  I  N  G     JOU  R  N  A  L 


November,  1923 


Purchasers'  Classified  Directory 

For  Alphabetical  List  of  Advertisers  see  page  52 


Sodas : 

Nichols  Chemical  Co.,  Ltd. 
Speed  Kill  u  t  cis,  Cear: 

Hamilton  Gear  &  Machine,  Co. 
Steel  Head  Frames: 

I  lam  ill  mi  Bridge  WorksCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

F.  H.  Hopkins  &  Co.,  Ltd. 

Mussens,  Ltd. 
Steam  Traps: 

C.  A.  Dunham  Co..  Ltd. 
Steel  Ralls: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combustion  Engineering  Corp., 
Ltd. 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 

Waterous  Engine  WorksCo., Ltd 
Stokers,  Side-feed: 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Stokers,   Underfeed: 

Combustion  Engineering   Corp., 
Ltd. 

Taylor  Stoker  Co.,  Ltd. 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Stone  Crushers: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Canadian  Bridge  Co.,  Ltd. 

Canadian  Des  Moines  Steel  Co., 
Ltd. 

Hamilton  Bridge  WorksCo.,  Ltd. 

Standard  Steel  Constrn.Co.,  Ltd. 

Vulcan  Iron    Works,  Ltd. 


Superheaters: 

General  Supply  Co.,  of  Canada, 
Ltd. 

Superheater  Co.,  Ltd. 
Surveying  Instruments: 

Instrument.'-.  Limited 

J.  Frank  Haw  Co..  Ltd, 
Switchboards,  Power  Lighting: 

Canadian  General  Electric  Co., 
Ltd. 


Tanks,  Steel: 

E.  Leonard    &  Sons,  Ltd. 

Engineering    &    Machine    Works 
of  Canada,  Ltd. 
Taps: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Tar: 

Barrett  Co.,  Ltd. 
Tile,  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Touring  Cars: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Tractors: 

Ford  Motor  Co.,  of  Canada.  Ltd. 
Transformers,  Lighting  &  Power: 

Canadian  General  Electric  Co., 
Ltd. 
Transmission  Machinery: 

Dodge  Manufacturing  Co.,  Ltd. 
Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Turbines: 

General  Supply  Co.,  of  Canada, 
Ltd. 


U 

Underfeed  Stokers: 
Taylor  Stoker  Co., 

Union  Pipe  Couplings: 
Dart  Union  Co.,  Ltd 


Ltd. 


Varnishes,  Acid  Resisting: 

Dominion    Paint    Works,   Ltd. 
Varnlslu-.s.  Insulating: 

Dominion  Paint    Works,   Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Crane  Limited. 
C.  A.  Dunham  Co.,  Ltd. 
Dominion     Engineering     Works, 

Ltd. 
Guest  &  Chrimes,  Ltd. 
Jenkins  Bros.,  Ltd. 
Kerr  Engine  Co.,  Ltd. 
Valves,  Automatic  Cut-off: 
Under-Feed   Stoker  Co.,   of 
Canada,   Ltd. 
Valves,  Regulating: 

Under-Feed   Stoker   Co.,    of 
Canada,  Ltd. 
Valves,  Relief: 

Under-Feed    Stoker   Co.,    of 
Canada,  Ltd. 
Venturi  Meters: 

General  Supply  Co.,  of  Canada, 
Ltd. 


W 


Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 


Hater  Meters: 

<V  '  'hrirne*.  Ltd. 

Neptune  Meter  Co  ,  Ltd. 
Water  Pipe: 

Canada  Ix>ck  Joint  Pipe  Co.,  Ltd. 
Waterproofing: 

Barrett  Co.,  Ltd. 

Dominion  Tar   &  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Win.  Kennedy  &  Sons,  Ltd. 
Water  Softening  Plants: 

Laurie  &  Lamb: 
Water  Transmission: 

Canada  Lock  Joint  Pipe,  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
Welding  Metal: 

G.  D.  Peters  4  Co.,  Ltd. 
Welding  Outfits,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  WestinghouBe  Co., Ltd. 

G.  D.  Peters  &  Co.,  Ltd. 
Wheels,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada.  Ltd. 

Canadian    Mead-Morrison    Co., 
Ltd. 
Winches: 

Taylor  Stoker  Co.,  Ltd. 
Wire: 

British  Empire  Steel  Corp..  Ltd. 

Steel  Co.,  of  Canada,  Limited . 
Wire  Mesh: 

Trussed  Concrete  Steel  Co.,   of 
Canada,  Ltd. 
Wires  and  Cables: 

Northern  Electric  Co.,  Ltd. 
Wood  Preservations: 

Barrett  Co.,  Ltd. 

Dominion  Tar  4  Chemical  Co., 
Ltd. 
Worm  Gear: 

Hamilton  Gear    &  Machine  Co. 


Canadian   Tie  and  Lumber  Co. 


511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  including  Steal,  Brass.  Coal,  Oils, 
Water,  Oraa,  Saudi,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and   Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  37  YEARS 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


Canada 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  RINDS 

SPRINGS 


OFFICE    mnd     WORK: 


\  Ontario  St.  East 

1    DARLING  «nd  DAVIDSON 


MONTREAL 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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The  Most  For  Your  Money 

WHEN  YOU  HAVE  A  COMBUSTION  ENGINEERING  PROBLEM 
CONSULT  THOSE  WHO  HAVE  THE  WIDEST  EXPERIENCE 
AND  BEST  FACILITIES  FOR  GIVING  YOU  COMPLETE 
SERVICE. 

IN  CANADA  THE  COMBUSTION  ENGINEERING  CORPORA- 
TION LIMITED  IS  IN  POSITION  TO  GIVE  YOU  THE  MOST 
FOR  YOUR  MONEY. 


>+++■ 


THIS  SERVICE  INCLUDES: 

Type  E  Stokers       New  Frederick  Stokers  Quinn  Oil  Burning  Equipment 

Coxe  Stokers  Green  Chain  Grate  Stokers  Green  Cast-Iron  Hoppers 

Type  K  Stokers       Lopulco        j7ue/         Systems  Custodis    Chimney's 

Self  Contained  Stokers  Combusco   Water  Seal  Ash  Conveyor 

Detrick  Flat  Suspended  Arches      Beaumont  Coal  and  Ash  Handling  Equipment 

Elliott  De-Aerators  and  Condensers  Uehling  C02  Recorders 

Howden    Steam    Turbines,    High    Speed  Engines 
Ljungstrom  Patent  Air  Preheaters 

A  COMPANY  WITH  INTERNATIONAL  AFFILIATIONS  WHICH  INSURES 
CORRECT  EQUIPMENT  AND  SOUND  ENGINEERING 

iinniiMmmti>iiMMmmi4iw4'Mi>iimnm>iMiimMtmimt 

Combustion  Engineering  Corporation 

LIMITED 

MAIN  OFFICE:    TORONTO 
MONTREAL  WINNIPEG  VANCOUVER 

EVERYTHING  IN  THE  BOILER  ROOM  EXCEPT  THE  BOILERS 


Men  of  influenet  consult  journal  advertising. 
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Midwest  Canada  Ltd 

Mohawk  Sand  &  Gravel  Co.,  Ltd 45 

Montreal  Blue  Print  Co 

Mussens  Limited 23 


National  Iron  Corporation  Limited 

National  Sand  &  Material  Company.  Ltd.. 
Nesbitt,  Thomson  &  Company,  Limited... 

Newill,  George  E 

Nichols  Chemical  Company,  Limited,  The. 

Nicholson  Limited,  J.  B 

Northern  Electric  Company,  Limited 


Openshaw  &  Bennet,  Limited 


Pedlar  People  Limited,  The. 

Potter,  Alexander 

Powley  H.  S.  &  Company,  .. 


Quebec,  Province  of,  (Water  Power) . 


Rail  Joint  Company  of  Canada,  Ltd.,  The. 

Raw  Company,  Limited,  J.  F 

Robertson,  J.  M.,  Limited 

Ross  &  Co.,  R.  A 

Russell  Co.,  Limited,  Jno.  E 


Slater  Co.  Ltd.  N 

Standard  Paving,  Ltd 

Standard  Steel  Construction  Co.,  Limited 

Sturtevant  Company  of  Canada  Limited,  B.  F. 
Superheater  Company,  Limited,  The 
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Under-Feed  Stoker  Co.,  of  Canada,  Ltd. 


Vulcan  Iron   Works.  Limited,  The 


Walmsley  &  Co.  (CanadaL  Ltd.,  Charles  (Inside  Front  Coi  er) 

Wilson,  Alexander 53 

\\  ill  v  &  Sons.  Inc.  John .  36 

Wynne-Roberta  and  Son,  ];.  o 


PROFESSIONAL     CARDS 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 

Toronto  Office: 
1*0  JARVIS  STREET. 

Montreal  Office: 
495-40*  SHAUGHNESSY   BUILDING. 


209  Bearer  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plane,  Blue  Print*. 

Etc..  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING.  ETC 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128   Wellington  St.  Ottawa,   Ont 

Head  Office:  London,  F.n&land. 
Principals:     Sir  G.   C.    Marks,  Sir  Dugald 
Clerk,   Edward   C.  R.    " 
Adam. 


Mark*,  Matthew  A. 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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PROFESSIONAL   CARDS 


Douglas  Brbmnbb,  C.E.,  A  M.E.I. C. 
J.  H.  Nobris,  M.E.,  A.  M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.So.,  Ph.D. 
V.  C.  Modlton,  B.  Abch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel. Up  3539  65  McGlll  College  Ave. .Montreal 


R.  A.  ROSS  &  CO.. 

Consulting  Engineers 

rower,     Steam,     Hydraulic,     Electrical 

Waterworks,  Tramways,  Industrial. 

Marcil  Building,  288  St.  James  St., 

MONTREAL. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical   and 

Electrical   Engineer 


635  Corlstlne  Building 


MONTREAL 


James  Ewing  Altheod  Tremblay 

EWING   &   TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 
Development,  Sub-divisions, 

14  Phillips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

QRAIN      ELEVATORS 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,   Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,    Melbourne.  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING   ENGINEER 

164  St.  James  St. 
Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTING  AND  8UPERVI8ING  ENGINEER 
Reports,  Estimates,  Valuation.  Power  Develop- 
ment and  Transmission,  Industrial  Plants, 
Illumination,    Heating,    Ventilating. 

Room  614  New  Birks  Building. 

MONTREAL,  QUE. 

PHONE   UP   2181  P.O.    BOX   SOS4 


FRANK  BARBER  AND  ASSOCIATES  Limited 

Consulting  Engineers 
Surveyors  and  Architects. 
Bridges,  Structures  &  Reinforced  Concrete. 
Water  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  Buildings  and  Schools. 
45  Jarvls  Street,  Union  Bank  Bldg., 

Toronto,  Ont.  Dunnvllle,  Ont. 


H.  M    HUGHSON.  M.CS.F.E. 

HON.  GERALD  V.  WHITE  PHON  E  OU EEN   1  52 

J.  W    HUGHSON.  M   E.  AM  E.I.C 

W.  C.  HUGHSON  and  SONS,  Limited 

Investigating  Enqincers 

TIMBER   EXPERTS 

HOPE  CHAMBERS  OTTAWA 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  ONT. 


Geo.  K.  McDodoall,  B  8c,  M.E.I  C. 

E.  Raymond  Pease,  B.A.,  B.Sc,  A.  M.E.I.C. 

Ferdinand  J.  Friedman,  B.Sc,  A.M.E.I.C. 

McDougall,  Pease  &  Friedman 

CONSULTING   ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations.  Steam  Plants, 
Heating, Plumbing.  Ventilation, Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 


85  Osborne  Street 
MONTREAL,  Canada. 


"Telephone" 
Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,    Sewerage   and   Drainage:    Watei 
Puri6cation:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and    Power 
Plants        Reports,    Designs,    Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783 


GEORGE  E.  NEWILL 

M. E.I.C,  MEM.AM.SOC.M.E..  M.I.MECH.E. 

Consulting  Engineer 

Design.  Operation  a  Supervision  of 

Steam  Power  Plants. 

Reports.  Tests  and  Inspections, 

Industrial  and  Mechanical  Problems. 

Appraisals  &  Fire  Loss  Adjustments 


189  St.  James  St.. 
MONTREAL 


Telephone: 
MAIN  450 


PATENTS,  TRADE  MARKS, 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDOEN 

ADVOCATE.      REGD  U.  S.   PAT.  ATTY. 

DONALD    H      MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION    COMPANY 

Engineers  and  Chemists, 
320  I.agauchetlere  St.  W..       Montreal.  Que. 

Inspection  and  Testing, 
Chemical  Analyses,  Appraisals  and  Reports 

Branches'  Toronto  and  Winnipeg 


Walter  J.  Francis, C.E.  F.  B   Brown,  M.Se.. 
M.E.I.C  M.E.I.C. 

M..Am.Soc.C.E.,  Mbm.Au.Soc.  ME 

M.InbtC.E.  Mem  A.I.E.E. 

Walter  J,  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "  Walfran,  Montpeal."  W  U.Code 

Long  Distance  Telephone:  Main  5643. 


J.    A.    BURNETT, 

M.E.I.C,     P.E.Q. 

CONSULTING  &   APPRAISAL   ENGINEER 

Room  301— 205  St.     ames  St. 

Telephone  Main  6737  Montreal 


BEAUBIEN,    BUSFIELD 

8c    COMPANY 

CONSULTING  ENGINEERS 

2  PLACE   D'ARMES,       MONTREAL 
Oe  Qaspe  Beaubien  J.  L.  Busfield 


ALEXANDER  POTTER,  C.E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 

Hudson  Terminal  Building. 
50  CHURCH  ST.,  -  NEW  YORK 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING  ENGINEERS 

36  Toronto  Street  -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plant;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Conorete 
and  Architectural  Engineering 


M.E.I.C. 

Mem.  Am.  Soc.  M.  E. 


Tel.  Plateau  3860 


F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc. 

128  BLEURY  ST.  -  MONTREAL 


PATENTS  and  TRADE-MARKS 

FETHERSTONHAUGH  &  CO. 

Patent  Solicitors 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  TORONTO 

Ottawa  Office:  S  Elgin  St. 
Offices  throughout  Canada.        Rooklet  free. 


President:     J.  G    Q.  Kerrt 

Associates:    A    I,    Munoa,  II    R.  McCltmont 

KERRY  &CHACE,  LIMITED 

ENGINEERS 

Hydro-Electrio  A  Steam  Power  Developments 

Steam  A  Electric  Railways 
Pulp  A  Paper  Mills  Industrial  Kngineering 

Confederation  Life  Bldo       TORONTO 


R.  O.WYNNE- ROBERTS  &  SON 

Municipal  and  Grnera/  Entlmeerinit 

Report*— Plans—  Appr all  ill      \i  blrrationi 


88  Chun  h  St, 
TORon  n> 


I    c    I,    pin, HI' 

Main    i(..S7 
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Some  Results  Produced  by 


The 


Jaylorftoker 

"The  Pioneer  Underfeed  Stoker 
— and  still  leading" 


Every  power  plant  operating  engineer 
and  every  superintendent  and  manager 
or  owner  of  an  enterprise  in  which  a 
power  plant  plays  a  part  is  interested 
in  knowing  what  is  being  accomplished 
in  "the  other  fellow's"  plant. 

We  have  gotten  up  in  easily  readable 
and  interesting  form  a  45  page  book  which 
shows  in  horsepower,  tons  of  coal  and 
actual  dollars  and  cents  the  results  that 
are  being  secured  by  "the  other  fellow'' 
in  plants  of  every  class  and  size  with  the 
Taylor  Stoker. 


"Are  Mechanical  Stokers  a  Good  Invest- 
ment?" is  the  title  of  it  and  we  know 
that  it  will  set  y*ou  thinking.  May  we 
send  you  a  copy)? 


THE    TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,    ONTARIO 

Principal  Sales    Office  :  416  Phillips  Place,  Montreal,   Que. 

Every  advertisement  is  a  message  to  you. 


The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
Including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  \%",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


Open  Hearth -Alloy  Steels 

Chrome- Vanadium, 

Chrome-Nickel, 

Nickel  Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


WE  ALSO  FURNISH 


Slabs, 


+++ 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 

+*+ 

Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT    SALES    OFFICES  : 


Blooms,  Billets, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

++ 

STEEL     RAILS,    Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

♦+ 

Angle  Bars,    100%  Joints, 

Continuous  Standard    Joints, 

Steel  Tie  Plates 

PIG     IRON 

Basic,       Foundry,        Malleable, 

+* 

Sulphate  of  Ammonia 

Sulphuric  Acid  Nitre  Cak« 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL    REPRESENTATIVES  : 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Hollis  St.,  Halifax,  N.S. 


When  purchasing  equipment  consider  The  Journal  adverti 


On  the  Kingston  Road 


Two  more  sections  of  Asphalt,  both  at  the 
Toronto  end  of  the  Kingston  Road,  have  now 
been  opened  to  traffic.  One  of  these  from  the 
C.  N.  R.  crossing  at  West  Hill  on  as  far  as 
Rouge  Hill  completes  a  17  mile  stretch  of 
Asphalt  pavement  from  West  Hill  to  Whitby. 
The  other  section  is  from  the  Scarboro  High 
School  to  the  Kennedy  Road,  which  will 
eventually  join  up  with  Danforth  Avenue. 

Contracts  called  for  3"  Hot-Mix  Asphalt 
(1*4"  Sheet  Asphalt,  l/2"  Asphalt  binder) 
over  a  concrete  base.  Work  was  done  by  the 
Provincial  Contracting  Company  Limited, 
under  the  supervision  of  the  Department  of 
Public  Highways  of  the  Province  of  Ontario. 
Imperial  Asphalt  was  used  throughout. 

Traffic  on  this  highway  is  heavy.  Trucks, 
wagons,  jitneys  and  touring  cars  in  large 
numbers  follow  this  route,  but  in  selecting 
Asphalt  as  the  type,  both  officials  and  public 
are  assured  of  the  most  serviceable  pavement 
as  well  as  an  economic  investment. 


Looking  East  toward  'West  Hill,  from 
the  C.  N.  R.  crossing. 


Toronto 


ROAD      ENGINEERING       DEPARTMENT 

Imperial  Oil  Limited 


Canada 


Kingston  Road  near  Toronto,  look- 
ing east  from  the  Half-  Way  House, 
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Charles  Walmsley  &  Co 

(Canada)  Limited. 
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ARE  NOW  MANUFACTURING  IN 
CANADA  and  RECEIVING  ORDERS 

~  FOR  ~ 

WALMSLEY 
COMPLETE  PAPER  MILL  EQUIPMENT 

HITHERTO  MADE  ONLY  AT  BURY,  ENGLAND. 


TREMOR  SCREENS 

PREVIOUSLY  IMPORTED  FROM  WATFORD  ENGINEERING  WORKS,  LTD.,  ENGLAND. 


WARREN  MAGAZINE  GRINDERS 

PATENTED  BY  J.  J.  WARREN  OF  BROWNVILLE,  N.Y. 


GWYNNE'S  CENTRIFUGAL  PUMPS 

■aiKco 

OFFICE:  WORKS: 

DRUMMOND   BUILDING,  LONGUEUIL,    QUE., 

MONTREAL,  QUE.,  Tel.  Main  8252, 

Tel:  Uptown  1871.  (Two  Lines) 


CANADIAN  BRANCH  OF 

SIR  W.    G.  ARMSTRONG  WHITWORTH  &  CO.,   LTD.,   LONDON,   ENG., 

AND  BRANCHES; 

ALSO  CHARLES  WALMSLEY  &  CO.,  LTD.,  BURY,  ENGLAND. 

Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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P.  &  W.  Double-Die  Screw  Plates 


Collet 


Screw 
Guide 


Internal    construction    shows    why    these    dies    are 
strong,  easy  adjusting  and  long  wearing 


Taps  supplied  with 
these  sets  are  our 
best  quality  —  the 
same  as  furnished 
on  all  stock  orders. 


Moderately  priced  sets  of  taps 
and  dies  for  the  small  machine 
shop,  garage,  service  station, 
and  general  tool  room— 

r\  NE  or  two  of  these  sets  will  come  in  handy  almost  any- 
^  where.  At  comparatively  low  cost  they  provide  a  ready 
means  for  doing  accurately  those  threading  and  tapping  jobs 
that  come  up  every  day. 

Conveniently  packed  in  nicely  finished  boxes  that  keep  the 
tools  in  place,  the  sets  are  made  up  in  U.  S.,  S.  A.  E.  and  Whit- 
worth  standard  threads  and  in  combinations  to  suit  all  usual 
requirements. 

Notice  the  dies  furnished  with  these  sets.  The  die  segments 
being  double-ended  and  reversible,  they  can  be  turned  over 
in  the  collet  to  present  a  new  set  of  cutting  edges  to  the  work. 
This  practically  doubles  the  life  of  the  die.  The  double-end 
feature  also  permits  the  upper  surface  of  the  die  to  be  used 
to  thread  very  short  pieces  and  to  thread  close  to  a  shoulder 
when  necessary.  These  dies  are  also  interchangeable  with 
similar  dies  of  other  makes. 

Ask  for  Circular  No.  293  for  full  description  and  prices 

PRATT  &    WHITNEY   COMPANY 

General  Offices  and  Works 

DUNDAS        -        ONT. 


TORONTO 

32  Front  St.  West 

VANCOUVER 

B.    C.    Equipment   Co. 


HALIFAX 

Roy  Building 

WINNIPEG 

1205  McArthur  BIdg. 


MONTREAL 

723  Drummond  Bid)}. 

WALKERVILLE 

103)4  Sandwich  St. 


PRATT  &  WHITNEY  COMPANY 

OF  CANADA,  LIMITED 


Men  of  influence  consult  Journal  advertising. 
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UCCQ    DDirUT     DOUBLE  ROW 

rltl.oo-oKlL»rl  1     DEEP  GROOVE 

BALL  BEARING 


A  BEARING  OF  ABSOLUTE  MAXIMUM  CAPACITY  WITHOUT 
SACRIFICING  THE  POWER  SAVING  OVER  OTHER  TYPES  OF 
ANTIFRICTION    BEARINGS. 

NOTE  THE  DEEP  GROOVES  FOR  THRUST  LOAD  AND  ITS 
ACCURATE     DESIGN. 

CANADIAN    5KF    COMPANY,    LIMITED 

TORONTO     -     MONTREAL 


Wrile  for  the  advertisers'  literature  mentioning  The  Journal. 
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DIAMOND   FIBRE 

has  proved  its  superiority  to  other 
materials  in  the  manufacture  of  Track 
Insulation  and  Railway  Equipment 
such  as  Bushings,  End  posts,  Engine- 
box  liners,  Fish  plates,  Gaskets,  Gauge 
Cock  Handles,  Standard  Fish  Plates, 
Washers,  etc. 

Supplied  in  sheets,  rods,  tubes,  fish 
paper  or  machined  parts  to  specifica- 
tions. 


ONDENSITE  Celoron  Silent  Gears 
are  by  long  odds  the  most  satisfactory 
Gears  on  the  market  to-day.  Not  only 
are  they  silent  but  they  are  also 
absolutely  water-proof  and  unaffected 
by  oil,  grease  or  other  organic  solvents. 

A     TRIAL      WILL     QUICKLY 
CONVINCE     YOU. 


DIAMOND  STATE  FIBRE  COMPANY  OF  CANADA 

TORONTO 


LIMITED 


CELORON 

SILENT 
GEARS 


WATER-PROOF 
OIL-PROOF 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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ROOFS,  WALLS   and   PARTITIONS 
can  be  constructedj  more  economically  with 


Why  Use  Hyrib  ? 


BECAUSE  HYRIB 

Eliminates  all  forms  for  concrete. 
Saves  channels  and  wiring. 
Reinforces  the  concrete  and  plaster. 
Insures  fireproofness  and  permanence. 
Permits  wide  spacing  of  supports. 
Reduces  weight  of  construction. 
Increases  available  floor  space. 
Saves  time,  labor  and  material. 


Hyrib  Walls  and  Sidings 

are  much  less  expensive  than  other  types 
of  permanent  construction,  and  more 
economical  than  old-style  constructions 
which  require  constant  maintenance  on 
account  of  rust  and  decay. 

A  solid  two-inch  Hyrib  concrete  wall  is  as 
solid  as  a  12-inch  brick  wall.  It  conducts 
no  more  heat.  It  is  as  fireproof.  It  costs 
much  less.  It  is  more  quickly  erected  and 
more  easily  adapted  to  special  framing. 

Our  Hyrib  Book  is  free  to  all  who  write 
for  it. 


Trussed  Concrete  Steel  Co.  of  Canada  Limited 

WALKERVILLE,    ONTARIO 

Branches:    TORONTO     MONTREAL    WINNIPEG    CALGARY     VANCOUVER 
Warehouses:    TORONTO    MONTREAL    WINNIPEG    CALGARY 


Every  advertisement  is  a  message  to  you. 
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.|Rj|CKEN  SEWER  PIPE 

w"  ning  Canada's  Favor 


"Walkervllle,  Ontario.  March  5th,  1923. 
Mr.  W.  I.  Newmarch, 
John  E.  Russell  Co.,  Ltd., 
Harbor  Admlnlstiatlon  itl.la  ,  Toronto,  Ont. 
Dear  Sir, 

We  laid  three  miles  of  McCracken  Pipe  twenty-four  Inches 
to  six  inches  in  1920.  Combined  sewers  ate  In  excellent  con- 
dition. We  are  using  one  line  as  outlet  for  centrifugal  line 
pump,  three-inch  discharge.  We  consider  McCracken  Pipe 
satisfactory  for  combined  sewers,  and  will  be  calling  upon 
you  shortly  for  four  miles  additional  pipe. 
H.  W.  PATTERSON, 

Engineer,    Walkervllle  and  Ford." 

A/fcCRACKEN  Concrete  Sewer  Pipe  has  proved  Its  case  In  Canada.  Er- 
XTX  perlenced  engineers  in  all  parts  of  the  Dominion  are  giving  it  their 
hearty  endorsement. 

This  widespread  popularity  is  partly  because  McCracken  Concrete  Sewer 
Pipe  Is  manufactured  In  accordance  with  standard  specification  issued 
by  the  American  Society  for  Testing  Materials,  and  Inspected  by  Cana- 
dian Inspection  and  Testing  Company  Limited.  And  of  equal  import- 
ance—engineers recognize  the  great  advantage  of  the  uniform  high  quality 
of  this  pipe.     They  know  that  they    can  depend  on  every  foot  they  buy. 


SEWER  PIPE 


The  Pioe  That  Endures" 


JNO.  E.  RUSSELL.,  LIMITED 


GENERAL  SALES   AGENTS 

Harbor  Administration  Building,  Toronto 


Every  advertiser  is  worthy  of  your  support. 
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If  Winter  Comas 


as  Winter  always  doos 


STRUCTURALSTEEL 

is  particularly  well  adapted  for  construction 
work,  in  avoiding  the  usual  interrupted 
progress  of  erection  when  the  time  schedule 
runs  into  the  Winter  Months. 

Winter  construction  with  STRUCTURAL 
STEEL  is  profitable,  from  the  economy  due 
to  the  increased  supply  and  efficiency  of  labor 
during  the  cold  weather  months. 

It  will  pay  you  to  prepare  your  building 
plans  for  construction  next  winter  with 
STRUCTURAL  STEEL. 


BUitjy  WXtH 


SteLcwMi  Srm 


Issital  by  the 
Structural  Steel  Association 


Advertisements  have  an  educational  value.     Read  them  carefully. 
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SKIP   HOISTS 


Built    for    Consumers    Glass    Co.,    (2),       Montreal    and    similar    to    others    built    for    Brown    Corp.    (1), 
Brompton  Pulp  &  Paper  Co.,  (2),     International  Harvester  Co.,     (1),     C.  N.  R.  (8),  City  of  Edmonton,  (1), 


For  handling  coal,  ashes,  sand,  soda  ash,  etc. 


STEAM  HOISTS 
GRAB  BUCKETS 
DERRICKS 


COALING  PLANTS 
CAR  PULLERS 
CONVEYORS 


ENGINEERS,    MANUFACTURERS,    CONTRACTORS 


Agents: 

HARVARD  TURNBULL  CO.  -  -  -  Toronto 
POWELL  EQUIPMENT  CO.  -  -  -  Winnipeg 
FERGUSON  SUPPLY  CO.  -  -  -  -  Calgary 
O'HANLAN  FERGUSON  SUPPLY  CO.  Edmonton 
B.  C.  EQUIPMENT  CO.      -     -     -     -      Vancouver 


inEWErtORRIS'dNrCCfl 


KOOOQCD 


CANADA  CFMEN/IJRltfl'BPl'NJ 

works:  MONTKI 


DCEG3E& 


Journal  advertisers  are  discriminating  advertisers. 
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Lt.  Col.  R.  G.  Stewart. 
President 


E.  A.  Larmonth, 
Vice  President 


E.  O.   L.EAHEY. 
Man.  Director 


J.  D.  Cunningham, 
Secy.  Trej. 


E.  O.  LEAHEY  &  COMPANY 

=^^^__=======  LIMITED  ==_======^^^= 

GENERAL  CONTRACTORS 


1  iGu 

MBl 

■ML  m  a  | 

tfMH^rTtKI  !■ 

■>!> 

■^■^■■■i 

--._ 

r- 

Electric  Dredge  on  Queenston-Chippawa  Power  Development 


Head  Office: 

OTTAWA, 

Ont 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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Turnbull   Elevators 
Good    Elevators 


YOU  do  not   buy   an    elevator   every    day — 
when  you  do,  you  want   to    make    sure    of 
getting  one  that  will  last  many  years  with 
the    least    amount   of   trouble    and    expense    for 
upkeep. 

For  over  twenty  years  we  have  been  building 
Freight  and  Passenger  Elevators  —  always  taking 
pride  in  making  them  sturdy  and  dependable  — 
as  the  many  machines  in  operation  to-day  after 
years  of  heavy  service  testify. 

But  many  improvements  —  in  design  and  con- 
struction have  been  added  during  these  years 
until  to-day  Turnbull  Elevators  are  the  choice 
of  Architects  and  Engineers  for  their  finest 
buildings. 


TURNBElBEVArOR(D]>MNY 

Limited 

TORONTO 

MONTREAL  BRANCH:    10  Victoria  Street 

Representatives  in— VANCOUVER,    CALGARY,    WINNIPEG,    WINDSOR, 

HALIFAX,    ST.  JOHN. 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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Concrete  Highways  Stand  the  Wear 


The  requirements  of  modern  traffic  are 
best  met  by  highways  of  modern  con- 
struction—  built  for  permanence  with 
concrete.  The  known  ability  of  this 
modern  material  to  resist  climatic  con- 
ditions and  heavy  traffic  together  with 
the  reduction  in  motive  power  costs  it 
ensures,  explains  the  rapidly  increasing 
mileage  of  permanently  paved  Canadian 
highways. 

Highways  of  concrete  require  very  little 
upkeep.      They    lighten    the    taxpayer's 


burden  and  reduce  haulage  costs.  Farmer 
and  consumer  alike,  feel  the  benefit  of 
this,  and  the  whole  community  is  helped 
by  the  tourist  trade  such  highways 
invite. 

Literature  on  Concrete  roads  will  be 
gladly  sent  on  request.  It  shows  the 
true  economy  of  concrete  for  building 
enduring  pavements.  Write  our  Service 
Department  for  this,  or  any  other 
information  on  Concrete. 


Specify 

CANADA    CEMENT 

Uniformly  Reliable 


CANADA  CEMENT 

CONCRETE 

rOR    PCRMANCNCC 


We  maintain  a  Service  Department 
to  co-operate  in  all  lines  of  work  for 
which  Concrete  is  adapted.  Our  lib- 
ran,'  is  comprehensive  and  is  at  your 
disposal  at  all   times  without   charge. 


Canada  Cement  Company  Limited 

Canada  Cement  Company  Building  Phillips  Square  Montreal 
Sales  Offices  at :  Montreal  Toronto  Winnipeg  Calgary 


Make  Journal  advertising  one  hundred  per  cent  efficient. 
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Whxj  Is  Low  Power 

rJBenalHedJ? 


i\ 


A  Factory  load  of  3.50  Kw.  at  70%  power 
factor  lequires  station  equipment  and  trans- 
mission line  capacity  that  at  100%  power 
factor  would  deliver  500  Kw.  To  compensate 
the  Central  Station  for  Ihe  150  Kw.  of  plant 
Tendered  unavailable  for  revenue  by  the  low 
power  factor  the  consumer  is  charged  an  amount, 
and  properly  so,  in  excess  of  his  bill  for  energy 
used.  This  charge  in  excess  of  the  power  bill  is 
in  the  nature  of  a  penalty  for  low  power  factor 
and  is  a  100%  loss  to  the  customer. 


The  installation  of  a  C.G.E.  Synchronous  Con- 
denser of  200  Kv-a.  cap;  city  would,  as  shown 
in  the  diagram  below,  biingthe  power  factor  up 
to  above  81%,  that  is,  above  the  penalty  point, 
would  reduce  the  power  bill  by  the  amount  of 
the  penalty  and  in  addition  improve  the  voltage 
regulation  and  the  factory  lighting.  Any  con- 
sumer penalized  for  low  power  factor  may 
obtain  reliable  engineering  information  and 
data  on  matters  of  this  nature  by  referring  to 
our  nearest  sales  branch. 


350   KW 


"Made  in   Canada"  by 


Canadian  General  Electric  Co.,Limited 


HEAD  OFFICE 


TORONTO 


Branch  Offices:     Halifax,  Sydney,  St.  John,  Montreal,  Quebec,  Cobalt,  Ottawa,  Hamilton,  London,  Windsor, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Vancouver,  Nelson  and  Victoria. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY  Limited 


HEAD  OFFICE    AND    WORKS 

Hamilton,  Canada 


BRANCH     OFFICE 

410  General  Assurance  Bldg 

Bay  and  Temperance  Sts. 

TORONTO. 


Engineers,  Manufacturers  and   Erectors 

—OF  EVERY  CLASS  OF— 

STRUCTURAL    STEEL    AND    BRIDGE    WORK 

OFFICE  AND  MILL  BUILDINGS,  HIGHWAY  AND  RAILWAY  BRIDGES 

MINE    BUILDINGS    AND    HEADFRAMES. 


We  carry  a  large  stock  of  Structural  Shapes  and  plates  and  your  require- 
ments can  be  immediately  filled.  Our  large  shops,  with  a  capacity  of 
36,000  tons  annually,  enable  us  to  turn  out  whatever  you  require, 
from  the  largest  building  to  a  few  beams,  in  a  surprisingly  short  time. 
Orders  for  plain  material  which  has  only  to  be  cut  to  length  can  be 
shipped  within  twenty-four  hours. 


Mentioning  The  Journal  gives  you  additional  consideration. 
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Private       Automatic        Exchange 


ECONOMICAL 

The  Automatic  Telephone 

The  P.A.X.  is  a  time  saver — a 
trouble  saver  and  is  built  to 
last.  Pays  for  itself  in  any 
plant. 

The  P.A.X.  is  the  only  rapid, 
easy  and  economical  means  of 
intercommunication  between 
widely  separated  departmental 
heads  of  a  business. 

Business  needs  action.  The 
turn  of  the  dial  gives  action 
any  time — all  the  time. 

"A  Pair  of  Wires  and  a  Dial", 
telling  of  P.  A.  X.  in  operation 
is  yours  for  the  asking.  Write 
our  nearest  House. 


5 


Kortfterti  Electric  Company 

limited  *         * 

MONTREAL         TORONTO         WINDSOR        CALGARY 
HALIFAX  HAMILTON  WINNIPEG        EDMONTON 

QUEBEC         LONDON         REGINA        VANCOUVER 

"Makers  of  the  Nations  Telephones" 


MANUFACTURING 

Manual  Telephones 
AatomaticTekplioneS 
"Wires  «.  Cables 
Fire  Alarm  Systems 
P&dio  Scndin^and- 
receivin$E<pupment 

DISTRIBUTING 

Construction  Material 
Illuminating  Material 
Pcro>er  Apparatus 
Household  Appliances 
Electrical  Supplied 
JfWcr  &  Litfit  Plants 
Marine  Fittings 


Buy  your  cquifwieiil  iron/  Journal  advertisers. 
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All  sizes  and  shapes  for  every  purpose,  including  machine  and  carriage 
bolts  and  nuts  (square  or  hexagonal),  with  rolled  or  cut  thread »  trach  bolts 
and  nuts  (square  or  hexagonal). 

NOVA    SCOTIA    STEEL    (Si    COAL    COMPANY.    LIMITED 

Jt  Unit  of  Th» 

BRITISH  EMPIRE  STEEL 


CANADA    CEMENT    BUILDINC 


CORPORATION     LIMITED 


MONTREAL . CANADA 


Remember  The  Journal  when  buying  apparatus. 
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End  smoke  worries.... 
End  efficiency  troubles.... 

—with  this  cheaply  installed  stoker 


SMOKE  and  inefficiency 
go  hand  in  hand.  The 
stoker  that  does  not  elim- 
inate smokejs  always  one 
that  does  not  extract  full 
value  from  the  coal. 

The  "Jones  Standard 
Side  Dump"  Stoker- 
shown  above — is  highly 
efficient.  It  operates  on 
the  unexcelled  "Jones" 
principle  of  combus- 
tion. The  coal  is 
first  coked  and  then 
the  volatile  gases 
pass  up  through  the 
incandescent  zone  of 
the  fuel  bed,  where 
they  are  burned. 
Smoke  is  practically 
eliminated. 


The  stoker  shown  below 
and  another  not  shown  here 
are  installed  under  172  hp. 
B<3&  W  Boilers  in  a  bank  in 
the  middle  of  a  city  where 
smoke  ordinances  are  very 
strict.  The  engineer  says 
that  smoke  trouble  has 
been  entirely  eliminated. 
Efficiency  runs  high.  In- 
stallation cost  was  low, 
because  only  shallow 
ashpits  are  required 
for  the  removal  of 
the  ash. 


Would  you  like  the 
whole  story  ?  Just 
drop  a  post  card  for 
the  Bulletin  : 


*e  Jones  Standard  Side -Dump 


"Jones"  The  Under-Feed  Stoker  Co.,  of  Canada,  Ltd.  "Murphy" 

3nri  '  "'  Ki,"l  s<rP<-<.  WNt,  Toronto 

<"■"  Alt..    A  Weel    -                                Bril 

"Dilnu"  Mr   .1    Two 

m'cJ  Camrose,  Alia 

Stokers 


est,    . 
itish  Columbia  Man   and  EmI    Sasl        AutOitldtlC 

i       \     Baric     I  Mini.  .1,  \\    \\    id.  i,b  <v  i  So  . 

v ^lebec:0  "'"  Furnaces 

'I  bi  <  li  aton  Co.,  Ltd     Montreal,  Que 


The  advertiser  is  ready  to  give  full  information. 
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Experience  and  Equipment 
that  mean  Service 


WHEN  you  buy  a  tank,  container  or  boiler  from  us  you  are 
buying  more  than  a  mere  assemblage  of  metal.  You  are 
drawing  upon  a  reservoir  of  engineering  and  constructional 
experience  in  fine  plate  work  that  has  been  accumulating  for  35 
years.  The  fact  that  we  are  known  to  make  as  high  grade  steam 
boilers  as  any  produced  in  America  attests  to  that.  We  have  one 
of  the  largest  flanging  presses  in  North  America,  we  have  hydraulic 
presses,  multiple  electric  drilling  machines  to  drill  rivet  holes  out 
of  the  solid  and  many  other  machines  of  the  most  modern 
type  to  help  us  help  you.  We  quote  promptly,  economically 
and  understandingly. 


Engineering  &  Machine  Works  of  Canada,  Ltd, 

ST.   CATHARINES,   ONT. 

Eastern  Sales  Offices:    Hall  Machinery  Co.,  Sherbrooke,  Que.,  and  Birks  Bldg.,  Montreal. 
Winnipeg  Agents:    Powell  Equipment  Company,  Limited.      Vancouver  Agents:    M.  Grindley  Co. 


When  buying  consult  first  Journal  advertisers. 
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1 — Power  Hoe  on  its  return  trip.     2 — 10,000  ton  storage  pile  with  belt  conveyor  delivering  to  initial  pile  from  which  Power  Hoe  gets  its  load 

3— General  view  of  Exide's  power  plant. 

Exide  Battery's  Coal  Storage 

STORING  and  reclaiming  coal  can  be  made  a  simple  prac- 
tical operation — requiring  little  labor,  and  extremely  eco- 
nomical of  operation. 

Link-Belt  experienced  engineers  have  designed  and  built 
plants  for  large  and  small  tonnage — each  one  to  fit  the  individ- 
ual requirements  of  the  local  conditions. 


Let  us  look  over  your  plant  and  suggest  a  Link-Belt  method 
of  handling  your  coal.  Usually  large  economies  are  made  by 
a  well-planned  coal  storage  system. 

We  manufacture  in  their  entirety,  in  our  plants,  all  of  the 
various  approved  types  of  equipment  used  in  the  handling  of 
coal.  Our  designs,  therefore,  are  made  without  prejudice,  and 
are  uninfluenced  by  a  desire  to  force  the  use  of  some  partic- 
ular type  of  equipment,  to  which  we  might  be  restricted  by 
patterns  or  facilities,  or  to  which  we  are  committed  by  costly 
exploitation.  uo8 

LINK-BELT    LIMITED 

(Formerly  Canadian  Link-Belt  Company,  Limited) 

TORONTO— Wellington  and  Peters  Sts.  MONTREAL— 10  Gauvin  Lane 


r- 


i    LINK-BELT     LIMITED 

WELLINGTON   &  PETERS   STS..  TORONTO 

Please  send  postpaid       Link- Belt 
General  Catalog  No.   400 


Name . 


Street 


Town  . 


I        State  . 


E.J.  12-23 


MAIL  THIS  COUPON 


Mention  The  Journal  ivhcn  dealing  with  advertisers. 
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^a   SAMPLES/ro/Ti Me QB  Line 


Dependable 
Suspension 
Insulators 

Proved  by  years  of  service 

YEARS  ago,  a  large  installation 
of  O-B  Suspension  Insulators 
very  similar  in  design  to  those 
illustrated  here,  was  put  into 
service.  The  design  was  radically 
different  from  any  of  the  others 
suggested  for  the  installation  men- 
tioned, but  quickly  proved  its 
merit,  and  has  since  been  exten- 
sively imitated. 

Various  refinements  and  valuable 
improvements  have  been  added, 
but  the  original  design  has  per- 
sisted, almost  without  change,  and 
has  made  a  truly  remarkable 
record  for  reliability  and  long 
life. 

Field  service  records  of  some  of 
the  largest  operating  companies 
indicate  that  O-B  Insulators  of  this 
design  have  only  their  own  field 
performance  records  to  break. 


Dominion  Insulator  &  Mfg.  Co.  Ltd 


(Manufacturing  Ohio  Brass  Company    Products  in  Canada^ 


Niagara  Falls 


Ontario 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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(ement-iun 


Work  done  and  photograph  furnished  by  Traylor- Dewey  Contracting  Co., 

Allentown,  Pa. 


GUNITE  was  chosen  by  the  New  York  Shipbuilding 
Company,  Camden,  New  Jersey,  for  the  walls  of  their 
new  buildings,  which  were  erected  during  the  war 
period,  on  account  of  the  rapid  construction  and 
fireproofing  quality. 

Their  judgement  has  now  been  confirmed  by  the 
National  Board  of  Fire  Underwriters  in  a  report 
issued  May  12,  1922,  which  gives  2  in.  single  GUNITE 
walls  a  rating  of  ONE  HOUR  and  hollow  GUNITE 
walls  a  rating  of  THREE  HOURS  and  they  are  an 
absolute  FIRE  STOP. 


LET  US  GIVE   YOU  FULL  DETAILS 


CANADIAN  REPRESENTATIVES: 

The  General  Supply  Co.  of  Canada,  Limited 

OTTAWA 
MONTREAL,      TORONTO,     WINNIPEG,     MONCTON,     NORTH  BAY,     VANCOUVER. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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Tix^Jaylorftoker 


Why  do  so  many 
Central  Stations 

use  the  TAYLOR? 

When  the  exacting  nature  of  the  demands  of  the 
Central  Station  on  a  stoker  are  considered  the  answer 
to  this  question  becomes  of  considerable  interest  to  every 
stoker  user  or  prospective  user. 

Uninterrupted  Service  is  the  major  consideration,  and 
the  Central  Station  therefore  selects  a  stoker,  above  all, 
for  reliability. 

Fluctuations  in  Central  Station  loads  are  many  and 
rapid  and  frequently  extreme  changes  occur  in  an  unusu- 
ally short  space  of  time.  Extreme  flexibility  is  therefore 
another  factor  of  importance  in  the  choice. 

Since  most  Central  Stations  are  located  in  centers  of 
population  Smokeless  Operation  is  still  another  attribute 
which  the  Central  Station  Stoker  must  possess. 

Maximum  boiler  output,  substitution  of  brain  for  brawn 
in  boiler  room  operation,  fuel  economy  are  other  consid- 
erations which  carry  much  weight  just  as  they  do  in  every 
power  plant. 

Among  Central  Station  engineers  and  operators 
generally,  it  is  a  well  established  fact  that  the  Taylor 
Stoker  can  be  depended  upon  absolutely  to  meet  these 
requirements.  That  is  why  the  Public  Service  Companies 
of  New  York,  Philadelphia,  Baltimore,  Washington, 
Providence,  Springfield,  Dayton,  Toledo  and  Detroit  as 
well  as  those  of  dozens  of  smaller  industrial  centers  have 
chosen  the  Taylor  Stoker. 

Send  for  the  Taylor  Stoker  "Picture 
Book".  It  is  an  impressive  story,  with 
very  few  words  of  the  extent  of  Taylor 
Stoker  selection  in  the  Central  Station 
field. 

THE   TAYLOR    STOKER    COMPANY,    LTD. 

TORONTO,   ONTARIO 

Principal  Sales    Office :  416  Phillips  Place,  Montreal,   Que. 
Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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STEEL  BARS 

for 

Concrete  U$ jqfoiceiqent 


CbldTwisted 
Squares    or 

Plain  Squares 

and  Rounds 

tolled  fioitilfeW 

Open  Hearth 
Steel  Billets 


THE 

STEEL 
COMPANY 


M 


CANADA 

LIMITED 


General  Offices: 

HAMILTON   &    MONTREAL 


Journal  advertisers  are  worthy  of  your  business  c<»isirf<  ration. 
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COMBUSTION  ENGINEERING  CORPORATION 


LIMITED 


Type  E  Stoker 


THIS  stoker  is  of  the  underfeed, 
single  retort  type,  with  ample  front 
observation  doors  and  side  dumps 
always  under  observation  and  control. 
The  ash  dumps  are  operated  from  the 
front  of  the  boiler,  and  the  fact  that  deep 
ash  pits  are  not  required  permits  the 
installation  of  this  stoker  where  excava- 
tion is  impossible,  as  the  refuse  can  be 
removed  on  the  floor  line  at  the  front  of 
the  stoker.  Grate  bars  are  air  cooled  and 
are  alternately  moving  and  fixed.  The 
moving  bars  have  a  short  upward  and 
outward  motion  which  may  be  regulated 
according  to  the  requirements  of  the  fuel. 
The  active  part  of  the  fire  is  continuously 
self-cleaning. 

A  few  special  features  of  the  Type  E 
Stoker  are: 

The  entire  length  of  the  retort  bottom 
consists  of  a  sliding  member  carrying  the 
pusher  block  and  the  auxiliary  pushers, 
insuring  positive  and  proper  feeding  of 
the  coal. 

No  separate  drive  required;  the  steam  ram 
is  an  integral  part  of  the  stoker. 


The  action  of  the  stoker  is  controlled  by 
the  operating  valve  mounted  on  the  front 
of  the  hopper. 

Air  from  the  high  pressure  compartment 
passes  through  and  cools  the  fire  bars, 
and  is  thereafter  discharged  between  the 
bars,  entering  the  furnace  at  a  temper- 
ature that  will  facilitate  proper  com- 
bustion. 

This  stoker  is  simple  in  design,  may  be 
quickly  installed  and  insures  high  econ- 
omy, large  over-load  capacity,  and  con- 
tinuous operation.  It  will  burn  a  wide 
range  of  bituminous  coals  and  is  applic- 
able to  boilers  from  150  H.P.  up.  It  is 
the  most  widely  installed  stoker  of  its 
type  in  this  country,  which  is  possibly 
the  best  evidence  of  its  efficiency  and 
reliability. 


REPRESENTATIVE  USERS 

Pacific  Mills,   Ocean  Falls,   B.C. 

Canada  Paper  Company,    Windsor  Mills,   P.Q. 

Canadian  National  Railways,  Moncton,   N.B. 

J.  R.  Booth,   Ottawa,    Ont. 

Spanish  River  Pulp  and  Paper  Mills,  Espanola,  Ont. 

Granby  Coal  Mines,  Cassidy's,  B.C. 

Laurentide  Paper  Co.,  Grand  Mere,  P.Q. 


Combustion  Engineering  Corporation 


LIMITED 

HEAD  OFFICE:    TORONTO 


Type  E  Stokers 
Type  K  Stokers 
Coxe  Stokers 
Self  Contained  Stokers 
New  Frederick  Stokers 


MONTREAL 


Green  Chain  Grate  Stokers 
Green  Cast  Iron  Hoppers 
Oulnn  Oil  Burning  Equipment 
I.opulco  Pulverized  Fuel  Systems 
Detliclc  Flat  Suspended  Arches 


Combusco  Water  Seal  Ash  Conveyor 

Elliot  De- Aerators  and  Condensors 

Custodis  Chimneys 

I'ehlinii  Co:  Recorders 

Beaumont  Coal  and  Ash  Handling  Kqulpment 


Howden  Steam  Turbines,  High  Speed  Engines 

and 

Howden  Ljungstrom  Patent  Air  Preheaters 

WINNIPEG 


VANCOUVER 


Consult  the  advertiser,  his  information  is  valuable. 
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Portable 

Arc  -  Welding 

Outfits 


O 


F  all  the  factors  which  enter  into  the  making  of  a  perfect  weld, 
arc  steadiness  and  arc  control  are  of  prime  importance. 


The  idea  back  of  the  Westinghouse  Equipment  was  to  build  a  machine 
which  would  assist  the  operator  in  obtaining  good  welds  consistently, 
and  yet  have  a  sturdy  simple  design  and  construction. 

The  first  thing  done  was  to  simplify  the  design  as  much  as  possible  in 
order  to  assure  an  easy  running,  staunch  machine  to  give  continuous 
operation  for  steady  welding  work. 

Second,  a  control  system  was  worked  out  by  Westinghouse  Engineers, 
a  simple,  strong  controller,  giving  the  operator  any  current  he  may 
desire  at  the  arc,  or  a  single,  steady  current  for  a  full  day's  work  from 
a  single  rheostat.  This  flexibility  is  one  of  the  distinct  advantages  of 
Westinghouse  Welding  Equipments  where  the  welding  work  is  variable. 

And  lastly,  the  Westinghouse  Equipments  were  perfected  in  all  sizes 
from  the  popular  175  ampere  portable  equipment  to  the  heavy 
multiple  operator  equipments  which  have  made  arc  welding  such  an 
important  factor  in  modern  production. 

Canadian  Westinghonse  Co.,  Limited,  Hamilton,  Ont. 


TORONTO,  Hank  of  Hamilton  Hldft. 
HALIFAX,  105  Hollls  St. 
CALGARY,  Canada  Life  Bldft. 

MONTREAL    512  William  St. 
WINNIPEG     158  Portage  Ave.  E. 


MONTREAL,  285  Beaver  Hall  Hill 
FT.  WILLIAM,  Cuthbertson  Block 
VANCOUVER,  Bank  of  Nova  Scotia  Bldft. 

Repair  Shops: 

VANCOUVER     1090  Mainland  St. 


OTTAWA,  Ahearn  &  Soper,  Ltd. 
WINNIPEG,  158  Portage  Ave.  K. 
EDMONTON,  211  McLeod  Bldft. 


TORON  TO     «.<>  Adelaide  W. 

(    \l  (.  \RV     .UOSth  Ave    u 


Westinghouse 

Journal  advertisements  are  a  business  call  at  your  office* 
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manufacturers  of 
the  Most  modern 


L'imifcml 


TP" 


PULP  and  PAPER  MILL 

MACHINFPV 

HYDRAULIC  TURBINES 

HEADGATE  HOISTS 

STEEL  PLATE  WORK 

GEARS  and  TRANSMISSION 
EQUIPMENT 


Now  prepared  to  furnish  the  following 

Equipment  to  Pulp  and  Paper  Mills  : 

Log  Haul  Ups 

Jordan  Engines 

Pulpwood  Slashers 

Beating  Engines 

Pulpwood  Conveyors 

Centrifugal  Pulp  Screen 

Pulpwood  Stackers 

(Horizontal  and  Vertical) 

Barking  Drums 

Stuff  Pumps 

Pulpwood  Grinders 

(Single,  Duplex  and  Triplex) 

Chippers 

Agitator  Drives 

* 

Chip  Screens 

Transmission  Machinery 

■ 

S' 

Chip  Crushers 

Steel  Tanks 

*•, 

Wood  Splitters 

Steel  Plate  Work 

Bark  Presses 

Refuse  Burner 

Steam  Dryer  Rolls 

Wet  Machines 

Stuff  Pumps,  Simplex,  Duplex  and  Triplex. 


Send  us  your   enquiries  for 

anything  in  the  above 

lines. 

The  benefit  of  our  30  years 
experience    in   supplying 
equipment  to  the  Pulp 
and    Paper    Indus- 
try  is   at  your 
disposal. 


56"  Type  F  Turbines,  Centre  Discharge. 

PETERBOROUGH,         -  -  - 

—  AGENTS  — 
J.  L.  Neilson  and  Co.,  Winnipeg,  Man.  E.  G.  Blackwell,  65  Davis  Chambers,  Vancouver.  B.  C. 


ONTARIO 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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^Wheiffou  Strike  a  Snag  in  a  Welding  Job- 

Write,  telephone  or  wire  to  us.  Our  Service  man  will  help  you 
out  of  the  difficulty.  We  go  further  than  simply  helping  you  in 
emergencies,  our  service  men  are  also  available  for  the  bettering 
of  shop  practice  pertaining  to  welding  and  cutting  operations. 

There  may  be  ways  in  which  you  can  profitably  employ  a  welding 
and  cutting  outfit  in  your  plant  that  have  not  occurred  to  you. 
Ways  of  reducing  costs,  and  short  cuts  which  will  increase  pro- 
duction. Our  Welding  Engineers  will  make  a  survey  of  your 
plant  and  operations  at  no  cost  to  you.  They  will  advise  you 
how  to  make  better  use  of  your  present  welding  equipment  or 
how  you  can  more  profitably  employ  your  cutting  torch. 

This  service  is  gratis  to  our  customers.  It  is  the  plus  part  of  Dominion 
service  which  has  influenced  an  ever-increasing  list  of  manufacturing  plants, 
contractors,  ship  yards,  steel  plants,  and  transportation  companies  to  use 
Dominion  Service  for  their  oxygen  and  dissolved  acetylene  requirements. 
You,  too,  can  use  Dominion  Service  to  advantage.  Your  request  for  infor- 
mation will  be  given  prompt  attention. 


Operating   the    Welding  and 
Cutting   Gas  Division   of 

Piest-O-Lite     Company    of 
Canada,  Limited. 


DOMINION      OXYCEN     COMPANY     LIMITED. 


General  Offices: 
80  Adelaide  St.  Bast,  Toronto. 

Distribution      Point*  :      Hamilton,      Merrltton, 

Montreal       Qui  bi  Inii  -'"      '  ■'ll? 

onto,    Wi  liar  I     Wind  ioi  .   :>i"l   ^  """- 


TS 


Men  of  influence  consult  Journal  advertising. 
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DEGRACO  PRODUCTS 

Superior  Graphite  Paint 

Sta-White 

Degraco  House  Paint 

and  Varnish 
Degraco-Tone-FtM  w;  fnah 
Degraco  Brick  and 

Concrete  Paint 
Anti-Aqua-'D.im/^roo/  «»»■»( 
Degraco  Gas  Holder 

Paint 

DegraCOlin-G»u:r<«/7oor  hardrntr 

Degraco  Enamels 
Industrial  Finishes 


THE   DECIDING  FACTOR 
OF   PAINT   VALUE 

Service  records  should  always  be  the  deciding 
factor  in  determining  value,  when  paint  is  se- 
lected for  protection  of  structural  steel  and 
metal  surfaces. 

On  this  basis  it  is  not  surprising  that  SUPERIOR 
GRAPHITE  PAINT  is  so  widely  used. 

Engineers  the  country  over — and  building  owners 
as  well— pin  their  faith  on  SUPERIOR  GRA- 
PHITE PAINT,  because  they  know  through 
experience  and  observation  it  can  be  used  with 
definite  assurance  of  service  and  satisfaction. 

Use  SUPERIOR  GRAPHITE  PAINT  and  elim- 
inate the  hazard  of  experiment. 

Dominion  Paint  Works,  Limited 

WAKERVILLE,  CANADA 


Montreal         Quebec 

Toronto  Calfiary 

Edmonton 


Winnipeg         Halifax 

St  John  Refilna 

Vancouver 


SUPERIOR  GRAPHITE  PAINT  is  one  of  the  DEGRACO 
line  of  dependable  paints.  Sold  through  branch  offices  -with 
warehouae  stocka  in  all  principal  cities. 


nEGRACO 


PAINTS 
VARNISHES 

JaaaatW    AH  Colors  for  %.  All  Purposes       ENAMELS 


Write  for  the  advertisers'  literature  mentioning  The  Journal. 
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=The  Right  Kind  of  equipment= 


This  Jhovol  is  Easier 
to  Operate 


BUCYRUS 

EVANSVIUi  MO 


A 

How 

-Yard 

Shovel 

THE  BUCYRUS 
20BBUUSEYE 


Prom  Boom  Point  to  Ash  Pan  this  Mew 
20-ton  Shovel  is  Easier  to  Operate 
and  Easier  to  Maintain- 


A  SIMPLIFIED  LEVER  CONTROL 

Three  levers  for  all  digging  motions  with  throttle  and  ram 
controlled  independently  by  one  lever.  This  allows  you  to 
propel  without  shutting  steam  off  main  engines.  A  foot  brake 
that  works  as  easily  as  an  automobile  brake.  A  release  throt- 
tle that  allows  you  to  lower  the  dipper  without  the  brake. 
This  is  the  simplest  control  on  any  small  revolving  shovel. 

TWO  SPEEDS  WITH  ONE  LEVER 

The  20-B  is  equipped  with  high  and  low  propelling  speeds. 
The  shift  is  made  with  one  lever. 

MORE  ACCESSIBLE 

The  Bucyrus  20-B  is  designed  and  built  with  the  convenience 
of  the  operator  uppermost.  For  example:  The  swing  rollers 
may  be  taken  out  without  jacking  up  the  frame;  the  vertical 
propelling  shaft  is  removable  from  the  top  instead  of  from  the 
bottom ;  all  parts  of  caterpillars  easy  of  access.  Clear  passage 
between  boiler  and  machinery  gives  more  room  for  fireman. 

MUSSENS  LIMITED 


PATENT  STACK  LOWERING  DEVICE 

Another  aid  to  the  convenience  of  the  operator.  The  shovel  is 
equipped  with  a  simple  device  by  which  the  stack  may  be  lowered 
by  power;  this  is  a  big  time  and  labor  saver,  and  prevents 
smashing  in  stack  and  rear  of  cab. 

EASIER  DUMPING  DIPPER 

Any  shovel  man  knows  what  this  means  when  he  is  digging  sticky 
clay.  The  20-B  dipper  has  all  four  corners  rounded  on  inside. 
The  teeth  are  on  the  outside,  leaving  the  inside  unobstructed. 

SIMPLIFIED  CATERPILLARS 

Less  than  half  as  many  parts  as  the  next  limplest  type  built. 

Bearings  of  rollers  high  out  of  mud;  no  gaps  between  links  I 

rocks  and  act  as  jaw  crushers,  a  smooth  continuous  platform. 

UNIVERSAL  MACHINE 

May  be  equipped  with  long  booms  and  dipper  handles  for  high 
lifts;  special  dippers  and  handles  for  srwer  work;  dragline  boom 
and  bucket;  clamshell  or  crane  equipment,  etc. 


Toronto 


Montreal 
Vancouver 


Winnipeg 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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HARLAND 


Drive  on  232  Inch.     800  F.P.M.  Newsprint  Machine. 
At  Messrs.  The  Belgo-Canadlan  Paper  Co.  Limited,  Shawinigan  Falls. 


Sectional   Electric    Drive 


THE  FIRST  SUCCESSFUL  METHOD  OF  CONTROL  FOR  DRIV- 
ING PAPER  MACHINES  BY  SECTIONAL   ELECTRIC  MOTORS 


20  Drives  in  Operation 
and  on  Order 


Still  Foremost 


Ask  the  Users  About 
Results 


The  Harland  Engineering  Co.  of  Canada  Limited 

291  Mountain  Street 
MONTREAL 


Every  advertisement  is  a  message  to  you. 
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Metals  in  Engineering  Service 

A  Few  Notes  on  Design,  Choice  of  Materials  and  Inspection  of  Failures 

Gordon  Sproule,  M.Sc,  A.M.E.I.C., 
Lecturer  in  Metallurgy,  McGill  University. 

Paper  read  before  the  Montreal  Branch,  The  Engineering  Institute  of  Canada,  April  26th,  1923. 


In  the  January  1923  number  of  The  Engineering  Jour- 
nal there  appeared  a  very  valuable  article  entitled  "The 
Inspection  of  Ferrous  Materials"  by  E.  A.  Allcut,  which 
had  been  read  before  the  Toronto  Branch  in  November, 
1922.  Mr.  Allcut's  paper  outlined  a  system  of  inspection 
and  testing,  with  particulars  for  iron  and  steel  materials 
and  supplies,  which  should  be  of  great  value  to 
any  concern  organizing  or  reorganizing  an  inspection 
department.  The  present  paper  may  be  considered  in  a 
sense  a  sequel  to  it,  since  it  discusses  the  service  of  metals 
as  affected  by  quality  and  suitability  of  material,  and  by 
features  of  mechanical  design. 

Materials  in  service  may  be  compared  to  individuals 
in  society.  Few  of  us  get  our  names  into  the  papers  unless 
it  is  for  fraud,  murder  or  divorce.  Occasionally  it  is 
because  we  have  been  happily  married  for  sixty  years,  or 
have  lived  a  hundred,  or  have  given  a  million  dollars  to 
some  university,  (McGill  still  needs  your  millions),  but 
more  often  it  is  the  bad  actors  that  receive  the  attention. 
An  axle  breaks;  then  it  has  to  be  explained:  who  is  to 
blame  for  the  lives  and  rolling-stock  lost.  So  it  is  in  the 
inspection  of  failed  material,  the  investigation  of  the 
service  of  metals,  that  we  are  chiefly  interested. 

The  inspection  department  that  regulates  the  purchas- 
ing and  protects  the  stores  departments  should  have  the 
personel  and  opportunity  to  investigate  thoroughly  all 
cases  of  failed  material,  and  the  critical  reports  made 
by  them  should  not  be  received  as  censure,  but  welcomed 
as  advice  worthy  at  least  of  serious  consideration.  From 
records  compiled  in  this  way  most  valuable  data  can  be 
obtained. 

A  local  physician  of  many  years'  experience  claims 
that  one  of  his  important  functions  is  to  combat  the  ten- 
dency of  his  patients  to  ascribe  their  indisposition  to  some 
one  particular  cause;  that  piece  of  pie,  those  wet  feet,  etc. 
Usually  the  condition  is  the  result  of  a  combination  of 
factors.  So  it  is  with  service  failures.  Improperly 
qualified  persons,  even  though  experienced  and  generally 
wide-awake,  may  easily  miss  the  vital  factors  when  inves- 
tigating a  failure,  and  report  it  as  due  to  "a  large,  rusty 
flaw"  which  is  merely  a  sympton. 


Classification  of  Failures 

Failures,  in  general,  may  be  classified  as  being  due 
to  one  or  more  of  the  following  factors: — Primary  factors; 
(a)  faulty  design,  (b)  unsuitable  material,  (c)  bad  material. 
Secondary  factors;  bad  workmanship,  accident,  abuse. 

Let  us  dispose  of  the  secondary  factors  first.  Bad 
workmanship  is  inexcusable,  but  it  seems  to  be  a  necessary 
evil  and  should  be  guarded  against  by  supervision  of  work 
and  subsequent  rigid  inspection  of  product.  By  "accident" 
is  meant  a  condition  altogether  unforseen,  which  cannot 
be  met  by  any  precaution  or  factor  of  safety,  such  as  the 
failure  of  some  other  part  than  the  one  under  investigation. 
Thus  in  serious  train  wrecks,  due  to  failure  of  material, 
it  may  be  impossible  to  determine  the  primary  factors. 
Abuse,  due  to  ignorance,  carelessness  or  malice,  often 
results  in  preventable  accidents  which  we  need  not 
consider  at  present. 

Failures  due  to  Faulty  Designs 

As  a  metallurgist,  the  writer  is  inclined  to  state"  that 
most  failures  are  due  to  faidty  design.  The  Canadian 
pioneer  of  aviation,  Mr.  McCurdy,  told  us,  at  a  meeting 
of  the  Montreal  Branch  of  The  Institute  how  the  first 
attempt  to  fly  from  Florida  to  Cuba  failed  because  the 
engine  crankshaft  was  too  small.  You  may  say  that  is 
hardly  a  fair  example  because  the  requirements  were 
unprecedented ;  but  were  they  ?  That  excuse  can  scarcely 
be  entertained  in  regard  to  the  failure  of  the  first  Quebec 
bridge,  in  the  investigation  of  which  the  commission 
found  that  the  materials,  workmanship  and  methods  of 
erection  were  beyond  criticism.  The  behaviour  of  materials 
is  much  more  easily  determined  than  the  behaviour  of 
structures,  and  designers  should  know  the  limitations 
of  their  materials;  for  example,  that  Bessemer  steel  maybe 
unsound  and  brittle,  or  that  castings  cannot  be  depended 
upon  like  Eorgings. 

Chilled  Cast  Iron  Wheels 
In  cases  of  persistently  recurring  failures  it  is  obvious- 
ly a  question  of  design.    An  outstanding  example  is  thai 
of  the  chilled  cast  iron  car  wheel.     This  is  a  marvelously 


524 


THE     ENGINEERING     JOURNAL 


nber,  1923 


efficient  unit  of  construction.  As  most  of  you  know,  it  is 
made  by  pouring  molten  cast  iron  of  the  proper  composition 
into  a  mould  consisting  of  sand  where  it  forms  the  body  of 
the  wheel,  and  of  a  heavy  cast  iron  ring,  or  chiller,  to 
form  the  tread  and  flange  of  the  wheel.  Where  the  molten 
iron  lies  against  the  chiller  it  freezes  quickly  and  retains 
its  carbon  in  the  combined  form,  giving  intensely  hard, 
brittle,  white  cast  iron.  This  gradually  merges  into 
comparatively  tough  grey  cast  iron  in  the  plates,  brackets 
and  hub,  where  the  metal  has  cooled  and  frozen  slowly  in 
contact  with  the  sand  cope,  drag  and  cores,  allowing  part 
of  the  carbon  to  crystalize  out  as  graphite,  (see  figure  No.  1). 
These  wheels  have  been  made  in  enormous  numbers  for 
years  and  years.  They  have  been  made  for  about  seventy- 
five  years,  and  now  about  25,000,000  are  in  use  in  North 
America.  The  foundry  practice  may  be  said  to  have 
reached  perfection,  and  when  the  output  of  a  foundry  is 
regulated  by  intelligent  and  conscientious  inspection  it 
is  almost  impossible  for  a  wheel  to  get  out  that  is  not 
according  to  specifications.  Of  course,  if  the  specifica- 
tions limiting  depth  of  wearing  chill  and  brittleness  on 
the  one  hand,  and  softness  and  toughness  on  the  other 
hand,  were  more  severe,  wheels  near  the  present  limits 
would  be  rejected  and  the  margin  of  safety  would  be 
increased,  because  it  is  usually  these  that  fail  in  service. 
But  increased  rejections  would  increase  costs,  and  it  is 
economy  to  balance  cost  against  the  risk  of  failure.     At 


connection  with  the  use  of  low-sulphur  charcoal  pig- 
iron  costing  about  25  per  cent  more  than  coke  iron, 
similar  results  were  obtained.  In  fact  the  better  wheels 
had  a  little  higher  sulphur  content,  in  the  average,  than 
the  inferior  wheels.  In  other  words,  an  ordinary  good 
chilled  cast  iron  wheel,  having  the  proper  depth  of  hard 
chill  in  the  tread,  changing  gradually  to  tough  grey  iron 
in  the  body,  properly  moulded  and  properly  annealed, 
is  a  perfect  metallurgical  product,  and  improvement  is 
entirely  in  the  hands  of  the  designer.  Figures  Nos.  1, 
2  and  3,  show  the  present  standard  design.  It  is  made 
in  several  weights  for  cars  of  different  total  gross  weights. 
Except  for  the  different  weights  and  slight  differences  in 
proportions,  that  is  in  details  of  shape,  it  is  practically 
the  same  as  the  design  originated  by  Washburn  sixty  or 
seventy  years  ago.  Notice  the  graceful  curves:  the 
ensemble  would  make  a  nice  architectural  ornament; 
but  the  idea  that  these  curves  afford  any  resilience  is 
ridiculous  on  the  face  of  it.  These  curves,  reinforced  with 
more  curves,  are  like  a  strong  balloon  with  extra  hydrogen 
forced  into  it  to  increase  its  buoyancy;  and  they  don't 
help  the  moulder. 

Two  Types  of  Failures  in  Chilled  Cast 
Iron  Wheels 

These  wheels  are  subject  to  two  kinds  of  serious 
failure:  First,  cracks  start  in  the  throat  of  the  flange, 


Figure  No.  1. — Cross-section  of  Car 
Wheel  Mould  showing  direction  of 
flow  of  Metal. 


Figure  No.  2. — 33-inch  Cast  Iron 
Wheels  for  cars  of  max.  gross 
weight  not   to  exceed  161,000  lbs. 


Figure  No.  3. — Standard    type   of   Car 
Wheels. 


the  time  of  which  the  writer  has  knowledge,  of  wheels 
removed  from  service  on  Canadian  Pacific  Railway  lines 
for  wear  and  failure,  the  wheels  of  C.P.R.,  manufacture 
had  given  about  15  per  cent  longer  service  than  wheels 
of  other  makes.  This  is  credited  to  the  inspection. 
Inspection  can  eliminate  bad  material. 

Series  of  Tests  of  Chilled  Cast  Iron 

Much  effort  has  been  expended  in  trying  to  find  more 
suitable  material  than  plain  carbon  chilling  cast  iron. 
Ferro-alloy  manufacturing  companies  have  published  the 
results  of  tests  on  chilled  wheels  containing,  or  treated 
with  their  material,  that  greatly  exceeded  the  specification 
test  requirements;  but  any  good  chilled  wheel  will  greatly 
exceed  the  specification  test  requirements.  Fifteen  years 
ago  the  writer,  working  under  Dr.  Alfred  Stansfield, 
\i.i  i.e.,  Dr.  Milton  Hersey,  and  H.  H.  Vaughan,  M.E.I.C., 
made  an  extended  series  of  tests  on  chilled  cast  iron. 
Unusually  pure  mixtures  were  made;  mixtures  containing 
unusually  large  amounts  of  the  common  deleterious 
impurities  were  made;  and  mixtures  containing  various 
alloys.  The  net  conclusions  were  that  iron  carbide, 
the  chief  constituent  of  chilled  white  cast  iron,  had  such 
striking  characteristics  that  it  was  practically  unaffected 
by  any  ordinary  amount  of  other  ingredient.  In  another 
very  extended  investigation  of  old  wheels  with  respect 
to  their  sulphur  content,   carried  out  at  the  works  in 


at  the  point  marked  A'  in  figure  No.  2,  and  grow  in  the 
usual  manner,  by  cleavage  of  the  long  crystals  of  iron 
carbide,  (which,  of  course,  are  at  right  angles  to  the  chilling 
surface),  in  the  direction  indicated  by  the  lines,  until 
they  approach  or  emerge  at  the  point  marked  Y,  and  the 
flange  breaks  off  in  service,  or  may  be  knocked  off  with 
light  blows  of  a  hand-hammer,  resulting  in  derailment. 
Second,  the  heating  effect  of  the  brakeshoe  friction  causes 
expansion  of  the  tread  of  the  wheel  and  it  becomes  too 
big  for  the  body  and  tries  to  get  away,  forming  a  crack 
as  shown  at  Zx  or  at  Z»  and  Z3.  In  bad  cases,  (severe 
braking  applied  to  hard  or  badly  annealed  wheels)  a  sec- 
tion of  the  tread  will  actually  jump  right  out,  resulting  in 
a  wreck.  The  same  effect  is  produced  by  the  "thermal 
test"  in  which  a  ring  of  molten  cast  iron,  about.  1 x  _>inch 
thick,  is  formed  against  the  tread  of  a  wheel  lying  on  its 
back  in  sand,  and  strain-gage  measurements  on  wheels 
artificially  subjected  to  brake-heating  actually  show 
elongation  of  the  radii,  concentrated  at  Z,  or  Zt  according 
to  the  weight,  hardness,  and  rate  of  heating.  Now  what 
structural  engineer  would  design  a  cast  iron  column,  or 
worse  still  a  tension  member,  in  the  form  of  a  human 
backbone  or  bow-leg?  Figure  No.  4  shows  a  proposed 
design  for  cast  iron  wheels  which,  the  writer  believes, 
would  eliminate  both  the  types  of  failure  described  above. 
The  pattern  shown  has  been  calculated  to  weigh  690 
pounds  with  one-inch  plates,  as  compared  with  690  to  710 
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pounds  actual  weight  for  the  M.C.B.,  675-pound  wheel 
with  plates  less  than  one  inch  thick.  A  crack  starting  in 
the  throat  of  the  flange,  if  it  ever  did  start,  would  be  much 
less  likely  ever  to  reach  Y.  The  rim,  or  outer  edge  of 
the  tread  also,  would  be  less  liable  to  be  broken  off,  or 
"stripped".  Heat  developed  in  the  tread  by  brake-fric- 
tion would  be  absorbed  by  a  much  heavier  tread,  and  would 
be  conducted  away  more  rapidly  by  the  two  plates,  which 
are  heavier.  The  smaller  stresses  due  to  the  smaller 
temperature  difference,  would  be  better  resisted  by  the 
two  heavy,  straight  plates  than  by  the  lighter,  more 
curved  plates,  in  which  is  produced  a  bending  or  tearing 
stress. 

Summarizing  the  above  and  other  advantages  claimed, 
we  may  say: 

(1)  Shape  of  tread  and  supporting  plates;  much 
less  danger  of  stripped  flanges  or  stripped  rims. 

(2)  Straight  plates;  metal  disposed  for  useful 
strength;  no  cracked  plates  or  broken  wheels. 

(3)  No  brackets  on  back  of  wheel  to  interfere 
with  evenness  of  chill. 

(4)  No  pockets;  simplified  moulding  and  clean- 
ing. A  wheel  foundry  foreman,  when  consulted, 
did  not  anticipate  any  trouble  in  producing  this  wheel. 
With  an  adapted  flask,  the  mould  might  be  "swept" 
without  a  pattern. 

(5)  Plenty  of  room  for  names,  numbers,  dates, 
etc.;  also  plenty  of  room  for  chaplets  and  core  legs. 

(6)  Probably  more  effective  dissipation  of  brake- 
heating  due  to  air  circulation  through  the  two  sets 
of  core-leg  holes,  induced  by  the  rotation  of  the  wheel. 
To  shorten  a  long  story  ,    the  proposed    wheel  has 

never  been  tried,  even  to  see  how  it  would  behave  in  the 
foundry  and  inspection  room. 

Other  examples  could  be  cited  to  show  the  prevalence 
of  bad  designing  as  a  cause  of  service  failures.  For 
instance,  in  phonograph  and  other  large  spring  motors, 
a  moment's  consideration  will  show  that  the  spring 
thickness,  the  hub  size,  and  the  shape  of  and  method  of 
fastening  the  ends  must  be  such  that  in  the  change  from 
the  loose  to  the  fully  wound  position,  or  vice  versa,  the 
elastictlimit  of  the  material  will  not  be  approached  too 
closely.     But    phonograph    springs    persistently    break, 


6  core  legs 


9  struts 


I  Y~\    "3  core  leg 


i r« — 6& — »i 

Figure  No.  5.    Sketch  of  broken  Generator  Shaft. 

and  examination  shows  that  these  conditions  have  not 
been  fulfilled. 

Unsuitable  or  Bad  Material  Resulting 
in  Failures 

Let  us  now  consider  the  case  of  failures  due  to  unsui- 
table material,  such  as  mild  steel  used  where  medium  hard 
steel  should  be  used,  or  to  material  in  unsuitable  condi- 
tion such  as  cast  steel,  unannealed.  Material  in  unsuita- 
ble condition  may  be  considered  as  bad  material,  so  that 
unsuitable  material  and  bad  material,  as  causes  of  failure, 
merge  into  each  other.  Also,  as  stated  previously, 
failures  are  generally  due  to  a  combination  of  contributing 
causes.  We  might  therefore  consider  a  few  important 
service  failures  in  detail  and  see  what  were  the  contribut- 
ing causes. 

Case  No.  1:-  Failure  of  Vertical  Turbine-Generator  Shaft 

This  was  a  shaft  from  a  vertical  turbine-generator 
set  weighing  thirty  tons  and  having  the  thrust  bearing 
at  the  top.  The  bearing  consisted  of  a  heavy  solid 
collar  fitting  the  shaft  and  receiving  the  thrust  through 
a  two-piece  lighter  collar  bolted  to  it  and  fitting  in  a  groove 
near  the  end  of  the  shaft,  (see  figure  No.  5).  In  the 
end  of  the  shaft  was  a  three-inch  hole  threaded  for  an 
eye  and  extending  below  the  groove.  Failure  took  place 
by  the  end  pulling  off  the  shaft.  The  fracture  started 
at  the  upper  corner  of  the  groove  and  extended  most  of 


Figure  No.  4.     Design  for  Chilled  Cast   Iron  Wheels. 


Figure  No.  6. 
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Figure  9. — Sketch  of  broken  Crane  Trolley  Shaft 

(Shaded  strips  were  received  for  examination!. 

the  way  around,  and  down  to  a  point  including  the  lower 
corner  of  the  groove.  The  fracture  appeared  moderately 
fine-grained  and  showed  silkiriess,  indicating  ductility 
in  the  metal,  over  the  area  last  to  part,  namely  the  down- 
ward extending  point.  The  rim  bearing  on  the  collar 
was  polished  by  vibration  and  showed  very  decided  fin- 
at  the  dividing  line  of  the  split  collar.  The  relative 
motion  of  the  shaft  and  the  split  collar  (not  rotational, 
of  course,  but  a  rocking  motion)  was  also  shown  by  the 
flow-fin  all  around  the  outside  corner  of  the  rim.  This 
indicated  poor  fitting,  or  operation  with  the  split  collar 
loose  on  the  solid  collar.  The  fin  did  not  have  the  appears 
ance  of  having  been  produced  at  the  moment  of  failure. 


tran verse  hardness,  137.  These  figures  correspond  approx- 
imately to  an  ultimate  tensile  strength  of  71,000  pounds 
per  square  inch,  which  agrees  with  the  chemical'analysis 
and  microstructure  of  the  steel. 

The  chemical  analysis,  which  was;  carbon,  0.34  per 
percent,  manganese,  0.53  per  cent,  phosphorus,  0.016  per 
cent,  sulphur,  0.040  per  cent  indicates  good  quality  basic- 
open  hearth  steel,  but  a  steel  below  the  accepted  lower 
limit  of  strength  for  material  for  this  purpose. 

A  microscopic  examination  showed  the  steel  to  be 
reasonably  fine-grained,  sound  and  clean,  but  it  also  showed 
the  heat-treatment,  or  lack  of  it  to  be  quite  unsuited  to 
produce  the  required  physical  properties  and  more  especial- 
ly the  required  "notch  toughness".  Figure  No.  6 
is  a  radial  section  of  the  rim,  that  is  near  the  starting 
point  of  the  crack.  Figure  No.  7  is  a  tranverse  section 
from  the  downward  projecting  point,  that  is  near 
the  lower  corner  of  the  groove.  Both  photomicrographs 
show  the  steel,  after  polishing  and  etching  with  nitric 
acid,  at  a  magnification  of  seventy-five  (75)  diameters. 
Both  photographs  show  sharply  defined  areas  of  pearlite 
(the  iron-iron  carbide  eutectoid),  and  crystals  of  ferrite, 
(pure  iron)  corresponding  to  a  steel  of  the  composition 


Figure  No.  9.— A5S1. 


Figure  No.  10.— C5S1. 


Figure  No.  11.— A5C1. 


Figure  No.  12. — C5C1. 


It  is  believed  the  design  would  have  been  improved 
at  this  point  by  making  the  split  collar  considerably 
thicker,  as  this  would  stiffen  it,  allow  for  fillets  at  the 
corners,  and  increase  the  resilience  of  the  neck  of  the  shaft. 
The  absence  of  noticeable  fillets  in  the  corners  of  the  groove 
in  the  shaft  was  apparently  the  worst  defect  in  the  design. 
Another  serious  mistake  in  the  design  was  the  boring  and 
threading  of  the  three-inch  hole  in  the  end  of  the  shaft 
down  to  a  point  below  the  groove,  giving  a  two-fold 
'  'notch  effect' ' .  This  could  have  been  avoided  by  lengthen- 
ing the  shaft  and  keeping  the  bottom  of  the  hole  well 
above  the  level  of  the  groove.  The  inadequacy  of  the 
design  was  very  pronounced,  as  the  failure  took  place 
comparatively  soon  after  the  crack  started  to  form. 
This  was  shown  by  the  slight  amount  of  polishing  in  the 
fracture.  It  was  not  a  typical,  slow-growth  "fracture 
in  detail",  and  it  is  questionable  if  the  best  of  material 
would  have  been  able  to  last  indefinitely. 

Brinell  hardness  tests  were  made  at  four  points 
with  the  following  results: — Longitudinal  hardness,  143; 


given  above  when  slowly  cooled  from  a  moderate  tempera- 
ture. The  pearlite,  while  not  typically  laminated,  as  in 
slow  cooling  from  a  high  temperature,  is  distinctly  lamellar. 
In  places  the  so-called  Widmanstatten,  or  ladder-like, 
structure  is  apparent. 
Conclusions: — Causes  of  failure. 

(1)  Bad    mechanical    design. 

(2)  Unsuitable  grade  of  steel. 

(3)  Unsuitable  heat  treatment. 
Remedies: — 

(1)  Thicken  the  split  collar  and  provide  the  groove 
in  the  shaft  with  generous  fillets.  Extend  the 
shaft  and  remove"  the  effect  of  the  threaded 
hole  in  the  end. 

(2)  Use  steel  suitable  for  heat-treated  forgings, 
having  a  carbon  content  from  0.40  to  0.55  per 
cent,  and  the  other  constituents  about  the  same 
as  in  the  present  steel. 

(3)  Heat-treat  the  shaft  by  oil-quenching  and  tem- 
pering, to  produce  fine-grained,  sorbitic  pearlite 
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and  a  minimum  of  excess  ferrite.  It  would 
then  have  a  tensile  strength  of  about  85,000 
pounds  per  square  inch,  with  a  proportionally 
higher  elastic  limit  and  a  much  higher  "notch 
toughness". 

Case  No.  2:-  Failure  of  Crane  Trolley  Shaft 

This  was  a  shaft  from  a  crane  trolley,  that  failed  in 
service,  dropping  a  ladle  of  molten  copper  matte,  and 
causing  the  death  of  one  or  more  men.  Figure  No.  8 
shows  the  approximate  position  of  the  break  and  of  the 
slices  cut  from  the  shaft  for  investigation;  the  shaded 
strips  only  were  received  for  examination.  The  samples 
showed  that  failure  resulted  from  "fracture  in  detail", 
that  is  by  the  slow  development  of  an  initial  crack,  at  or 
near  the  surface  of  the  shaft,  and  probably  originating  at 
a  mechanical  flaw  in  the  surface,  or  at  an  internal  defect 
in  the  metal  near  the  surface.  Only  a  third  of  the  fracture 
faces,  (that  is  two  strips  out  of  each  six),  was  received, 
but  the  indications  were  that  the  fracture  in  detail  included 
more  than  half  the  cross-sectional  area  of  the  shaft  before 
final  failure  took  place. 


iron  as  was  first  suggested  by  the  analysis.  The  metal 
was  medium  grained  and  uniform  in  structure,  except 
that  near  the  surface  and  to  a  depth  of  about  %  inch 
it  was  more  porous,  due  to  surface  blowholes  in  the  ingot. 
Small  sections  from  the  centre,  (marked  C),  and  the  surface 
(marked  S),  of  the  shaft  were  cut  from  strips  C-5  near 
the  fracture,  and  from  A-5  at  the  faced  end  of  the  shaft, 
and  were  prepared  for  microscopic  examination. 

Photomicrographs  A-5-S-1  and  C-5-S-1  (figures  Nos. 
9  and  10)  show  the  appearance  of  the  polished  specimens 
cut  from  the  surface  of  the  shaft,  at  a  magnification  of 
seventy-five  (75)  diameters.  It  will  be  noticed  that  the 
C  sample,  a  cross-section  near  the  fracture,  appears  more 
porous  than  the  A  sample,  taken  from  the  end  of  the  shaft, 
and  it  may  have  been  nearer  the  upper  and  more  porous 
end  of  the  original  ingot.  Photomicrographs  A-5-C-1 
and  C-5-C-1  (figures  Nos.  11  and  12),  are  corresponding 
views  of  cross-sections  cut  from  near  the  centre  of  the 
shaft.  While  the  metal  is  sounder  than  at  the  surface, 
the  sample  from  C  is  again  more  porous  than  that  from  A 
and    the    same    explanation    applies.    All    photographs 


Figure  No.  13.— A5S2. 


Figure  No.  14.— C5S2. 


Figure  No.  15. — A5C2. 


Figure  No.  16.— C5C2. 


Chemical  examination:— Drilling  were  taken  from 
strips  A-5  and  B-4  at  the  positions  shown  and  were 
analyzed  with  the  following  results: 

A-5  End  B-4  Centre  B-4  Fracture 


Axis  of  shaft 

at  fracture. 

0.110  per  cent 


Middle  of  radius 
at  fracture. 
0.120  per  cent 
0.060  per  cent 
0.067  per  cent 
0.147  per  cent 
0.040  per  cent 


End  of  shaft. 

Carbon 0.125  per  cent 

Manganese — 

Sulphur —  — 

Phosphorus 0.148  per  cent        0.122  per  cent 

Silicon —  — 

Etching  of  strip  C-5  showed  that  the  metal  was  steel, 
not  wrought  iron,  and  for  steel  this  analysis  indicates 
very  low  grade  material.  Probably  the  steel  was  made  by 
the  acid  Bessemer  process.  The  phosphorous  is  double 
what  might  be  allowed;  the  manganese  is  only  one-tenth 
of  the  desirable  content;  in  view  of  the  low  manganese 
the  sulphur  is  high;  the  silicon  is  low,  and  finally,  the 
carbon  shows  that  the  steel  is  not  even  of  the  suitable 
grade  for  the  purpose.  Steel  for  axles  and  shafting  should 
contain  0.30  to  0.50  per  cent  carbon. 

Metallographic  examination:  Strip  C-5  was  surfaced 
and  deeply  etched  for  macroscopic  examination.  As 
stated  above  it  showed  the  material  to  be  steel,  not  wrought 


show  the  metal  to  be  extremely  porous.  Photomicro- 
graphs A-5-S-2,  C-5-S-2,  A-5-C-2,  and  C-5-C-2  (figures 
Nos.  13, 14,  15,  and  16,)  are  views  of  the  same  cross-sec- 
tional specimens,  etched  with  dilute  nitric  acid  and  pho- 
tographed at  a  magnification  of  seventy-five  (75)  dia- 
meters. They  all  show  the  typical  appearance  of  steel 
of  about  0.12  per  cent  carbon,  cooled  normally  from  a 
reasonable  rolling  temperature.  The  bulk  of  the  metal 
is  ferrite,  or  iron,  containing  dissolved  phosphorus,  etc., 
with  intercrystalline  areas  of  pearlite.  The  S  photo- 
graphs were  taken  at  about  y%  inch  from  the  surface. 
There  is  practically  no  difference  between  the  A,  (end  of 
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shaft),  and  C  (fracture)  sections,  which  was  one  of  the 

points  on  which  information  was  asked  by  those  for  whom 

the   investigation   was   made.     The   centre   photographs 

show  a  slightly  coarser  grain  than  the  surface,  as  would 

be  expected,  due  to  the  lower  temperature  of  the  outside 

of  the  bar  when  the  rolling  operation  finished. 

Conclusions:  (1)     The  shaft  seems  to  have  been  of  ample 

proportions,  judging    from  the  extent  to  which   the 

fracture  in  detail  had  progressed  before  final  failure 

took  place. 

(2)  There  was  no  appreciable  difference  in 
the  metal  at  positions  A  and  C  in  the  shaft,  except 
a  slightly  greater  porosity  at  C  due  possibly  to  the 
fracture  being  nearer  the  top  end  of  the  bar,  that 
is  originating  from  the  top  end  of  the  ingot.  There 
had  been  no  crystallization,  or  growth  of  crystal-size 
of  the  metal  under  stress.  The  idea  has  often  been 
advanced  that  the  crystalline  grains  of  steel  under 
stress,  especially  alternating  tensile  and  compressive 
stresses  such  as  occur  in  shafts,  grow  in  size,  causing 
the  steel  to  become  brittle  or  weak.  This  idea,  which 
is  now  known  to  be  incorrect,  has  probably  arisen 
because,  other  things  being  equal,  steel  in  which 
a  coarse  grain  was  produced  by  overheating  in  the 
original  manufacture  is  more  brittle  and  fails  oftener 
than  properly  manufactured  steel  of  normal  grain 
size. 

(3)  The  steel  was  not  of  the  proper  grade  for  the 
purpose,  being  much  too  soft  and  weak.  Also, 
it  has  been  found  that  steel  of  this  grade,  (0.10  to  0.15 
per  cent  carbon),  does  not  machine  as  well  as  steel 
with,  say,  0.25  per  cent  carbon  or  over,  apparently 
due  to  the  small,  isolated,  hard  particles  of  pearlite 
sticking  on  the  edge  of  the  tool  and  tearing  through 
the  soft  ferrite.  Tears  such  as  these,  linking  up  the 
blowholes,  would  constitute  the  mechanical  flaws 
referred  to  above  as  starting  points  for  a  fracture. 

(4)  The  metal  was  not  of  good  quality,  apart 
from  the  suitability  of  the  grade.  It  was  very 
impure,  especially  with  respect  to  the  phosphorous, 
and  is  porous  all  through. 

It  was  very  porous  near  the  surface  of  the  shaft 
due  to  surface  porosity  of  the  original  ingot.  This 
would  encourage  the  start  and  growth  of  a  fracture 
in  detail,  such  as  caused  the  failure. 


Recommendations:  In  addition  to  careful  design 
and  the  use  of  proper  materials,  there  should  be  a  periodic 
inspection  of  vital  parts  of  machinery,  such  as  this  shaft. 
Fractures  in  detail  are  quite  common;  they  take  consid- 
erable time  to  grow,  and  they  may  be  easily  seen  if  they 
are  made  accessible.  They  occur  at  the  points  of  max- 
imum bending  in  shafts  and  axles,  at  the  fillets  in  journals 
and  crank-pins,  and  at  other  points  of  reversing  stress 
in  machine  and  structural  memb- 

Case  No.  3:-  Failure  of  Wrought  Iron  Anchor  Bolt 
of  Stiff-leg  Derrick. 

This  was  a  wrought  iron  bolt,  one  of  the  bolts 
anchoring  a  stiff-leg  derrick,  which  broke,  dropping  the 
boom  and  killing  two  men.  The  report  of  the  accident 
described  the  derrick  as  having  a  forty- five  (45)  foot 
boom.  The  boom  fell  while  holding  a  two-ton  dimension 
stone  over  a  waggon.  It  was  not  stated  at  what  radius 
the  boom  was  working  at  the  time  of  the  accident,  but 
presumably  it  was  low  down,  putting  a  maximum  load 
on  the  anchor-bolt,  as  the  boom  must  have  fallen  suddenly 
on  the  men  that  were  killed.  Presumably,  also,  the  boom 
was  nearly  in  the  plane  of  the  mast  and  the  stiff-leg  that 
was  released  by  the  breaking  of  the  bolt.  The  bolt  was 
described  as  passing  up  through  the  foundation  sill 
from  the  lower  side,  and  as  having  the  nut  on  the  upper 
side  of  the  goose-neck  on  the  foot  of  the  leg.  The  bolt 
broke  off  just  under  the  nut. 

The  bolt  was  actually  1H  inches  diameter.  It  was 
threaded  with  a  "V"  thread,  pitched  five  per  inch,  and 
having  a  diameter  at  the  root  of  only  lsf  inches.  There 
is  no  doubt  that  Whitworth  thread  would  be  better  for  a 
critical  position  like  this,  so  that  here  again  we  have 
faulty  design  entering  in  as  a  contributing  factor.  The 
"V"  thread  cuts  down  the  effective  diameter  of  the  bolt 
appreaciably  more,  and,  which  is  more  important,  its 
sharp  groove  assists  the  starting  of  a  crack,  or  sudden 
failure  under  an  impact  load.  The  appearance  of  the 
fracture  of  the  failed  bolt,  (figure  No.  17),  suggested  that 
it  was  a  case  of  the  latter,  sudden  failure  under  impact 
load,  in  the  present  instance.  There  was  no  sign  of  a 
flaw  or  crack,  except  a  very  small  triangular  area,  at 
the  surface,  in  the  crystalline  part  of  the  fracture,  which 
was  probably  merely  accidental  dirt.  Failure  apparently 
started  at  the  root  of  the  thread  on  the  side  of  the  bolt 
nearest  the  mast,  where  the  goose-neck,  pulling  eccentric- 


ally,  caused  a  locally  intensified  stress.  A  sudden  over- 
load resulted  in  the  crystalline  fracture,  after  which  the 
remainder  of  the  bolt  quickly  failed  with  a  silky  or  fibrous 
fracture.  The  silken-sided  "fibres  to  the  right  of  the  cry- 
stalline area,  (figure  No.  17),  agree  with  this  explanation. 
It  seems  very  probable  that  the  bolt  was  greatly  overloaded 
immediately  before  the  accident,  by  lowering  the  boom 
until  the  stone  was  over  the  waggon  and  then  stopping 
it  with  a  jerk. 

A  complete  cross- section  was  made  \%  inch  above 
the  fracture.  It  was  roughly  polished,  deeply  etched  in 
dilute  sulphuric  acid  and  photographed  at  a  magnification  of 
one  and  one-quarter,  (see  figure  No.  18).  This  shows 
clearly  the  structure  of  a  low-grade  wrought  iron,  made 
by  faggotting  a  variety  of  scrap.  The  boundaries  of 
some  of  the  areas  showing  in  the  etched  section  may  be 
identified  in  the  fracture  face  by  deep  cracks.  Just 
in  front  of  the  centre  of  the  etched  section  may  be  seen  a 
slag  patch  about  y^  inch  square.  The  crystalline  part 
of  the  fracture  is  represented  by  two  different,  compara- 
tively uniform  areas  of  the  etched  section  in  the  cores- 
ponding  position  (left  front  quarter,)  while  the  typically 
fibrous,  silky,  and  partly  silken-sided  fracture  in  the  right 
front  quarter  is  represented  by  a  much  mixed  area  in  the 
etched  section.  Sections  from  these  two  parts  of  the 
bolt,  half  an  inch  above  the  fracture  face,  (and  therefore 
\\i  inch  below  the  etched  full-section),  were  prepared  by 
polishing  and  etching  in  picric  acid,  and  were  examined 
under  the  microscope,  but  no  difference  was  found  suffi- 
cient to  account  for  the  difference  in  the  fracture  face.  As 
stated  above ,  it  is  believed  the  crystalline  area  of  the 
fracture  was  produced  by  sudden  failure  under  an  impact 
load. 

Photomicrographs  at  a  magnification  of  seventy-five 
(75)  diameters,  with  normal  illumination,  were  taken 
at  several  positions  as  indicated  and  numbered  in 
the  sketch,  (figure  No.  19).  The  microscopic  study  of 
wrought  iron,  especially  inferior  imitation  wrought  iron 
like  this  sample,  is  always  a  facinating  piece  of  work. 
An  endless  variety  of  appearances  is  to  be  found.  In  the 
present  case  eight  microsections  or  fields  of  view,  were 
photographed,  as  the  specimen  presented  unusual  features 
which  the  writer  hopes  to  investigate  more  fully  some 
day.  For  present  purposes  it  will  suffice  to  say  that,  as 
stated  above,  the  microscopic  examination  showed  this 


bolt  to  have  been  made  from  a  very  low  grade  imitation 
wrought  iron,  made  by  faggotting  a  variety  of  scrap, 
heating  the  faggot  to  a  welding  temperature  and  hammering 
and  rolling  it  into  a  bar.  Figure  No.  25  shows  a 
cross— and  longitudinal-section,  respectively,  of  typical 
genuine  wrought  iron  for  purposes  of  comparison. 

An  analysis  of  mixed  drillings  from  five  ?  g-inch  holes 
in  the  front  half  of  the  section  showed  the  phosphorus 
to  be  0.31  per  cent  which  is  extremely  high. 
Conclusions:     (1)     The  bolt  was  a  very  poor  grade  of 
so-called  wrought  iron. 

Wrought  iron  is  a  standard  material  for  certain 
parts,  like  this  bolt,  which  are  subjected  to  shock, 
but  only  the  best  puddled  iron  should  be  used;  and 
it  is  now  believed  that  properly  oil-toughtened  and 
tempered  steel  of  about  0.40  per  cent  carbon  is 
superior. 

(2)  The  unnecessarily  sharp  "V"  thread  cut 
in  the  bolt  increased  its  liability  to  failure. 

(3)  It  seems  probable  that  the  bolt  was  sub- 
jected to  a  heavy  impact  load  at  the  time  of  the  acci- 


Figure  N<>.  24.— 4E. 
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Figure  No.  25. 

dent,  by  the  boom  being  lowered  and  stopped  with 
a  jerk. 

Thus  we  have  in  this  case  a  combination  of  bad 
material,  faulty  design  and  possibly  abuse. 

Case  No.  4: — Failure  of  Large  Cast  Iron  Cylinders  for 
Drying  Rolls  of  Paper  Machine 

This  deals  with  some  very  large  cast  iron  cylinders, 
intended  for  drying  drums  of  paper-making  machines, 
that  developed  cracks  during  machining.  These  castings 
were^hollow  cylinders  72  inches  in  diameter  by  166  inches 
long  by  2  y%  inches  thick,  open  at  both  ends,  and  plain, 
exceptjfor  an  internal  rim  near  each  end.  They  were 
cast  vertically  in  moulds  with  brick  cores  and  were 
allowed  to  cool  twenty-four  hours  in  the  mould  before 
being  "shaken  out."  After  being  machined  inside  and 
outside  they  were  tested  under  low  steam  pressure. 
During  the  test,  certain  dryers  were  found  to  have  longi- 
tudinal cracks  about  two  feet  long,  running  from  about 
the  middle  toward  the  end.    Two  specimens,  cut  from 


defective  castings,  were  received  for  metal lographic 
examination.  Samples  for  microscopic  analysis  were 
cut  from  the  interior  of  the  metal.  It  was  not  believed 
that  the  failures  were  due  to  local  defects  such  as  occur 
in  seamy  rolled  material,  or  in  complicated  castings, 
so  the  samples  were  cut  at  a  short  distance  from  fractures 
in  order  to  show  the  normal  structure  of  the  metal. 

The  two  specimens  were  very  similar.  Photomicro- 
graph figure  No.  26,  shows  one  polished  and  photographed 
under  normal  illumination  at  a  magnification  of  seventy- 
five  diameters.  It  is  seen  to  have  a  large  amount  of 
graphitic  carbon  in  very  large  flakes.  This  corresponds 
to  the  coarse,  black  fracture  of  the  metal  as  seen  by  the 
naked  eye.  Photomicrograph  figure  No.  27  shows  the 
other  sample  etched  in  picric  acid  and  photographed 
under  normal  illumination  at  a  magnification  of  seventy- 
five  diameters.  This  photograph  shows  the  graphite 
to  be  imbedded  in  a  matrix  of  pearlite,  (equivalent  to 
0.9  per  cent  carbon  steel),  with  rather  large  areas  of 
excess  cemetite,  (iron  carbide).  From  this  appearance 
we  would  judge  the  combined  carbon  to  be  very  high, 
probably  over  one  per  cent.  The  graphite  is  of  course, 
very  weakening,  and  at  the  same  time  the  high  combined 
carbon  causes  the  metal  to  be  hard  from  a  machining 
standpoint,  and  its  brittleness  adds  to  the  weakness 
caused  by  the  graphite.  We  would  say  that  the  total 
carbon  content  of  the  metal  was  much  too  high,  and 
that  the  cupola  mixture  should  have  contained  more  steel 
scrap  or  hard  cast  iron  scrap  of  good  quality,  such  as  chilled 
iron  car  wheels,  in  place  of  some  of  the  pig  iron.  A  heavy 
casting  such  as  this  dryer  should  not  require  extremely 
hot  metal  and  a  excess  of  coke  in  the  cupola  charge 
should  be  avoided.  From  the  description  of  the  condi- 
tions received  we  are  inclined  to  believe  the  cracking 
took  place  in  the  mould,  due  to  the  weakness  of  the  metal 
and  the  rigidity  of  the  core.  It  is  understood  that  the 
information  and  recommendations  in  the  report  on  these 
castings  solved  the  problem,  and  although  our  information 
in  regard  to  the  case  is  incomplete,  it  seems  to  be  a  good 
example  of  how  a  metallographic  examination  often  may 
go  immediately  to  the  root  of  the  trouble. 


Figure  No.  26. — 2A. 


Figure  No.  27. — IB. 
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A  Method  of  Calculating  a  Fair  Rate  for  the  Transportation 

of  Western  Coal 

An  Attempt  to  Show  a  Method  of  Calculating  a  Fair  Rate  for  the  Transportation  of  Coal 

in  Train-load  Lots  from  Alberta  to  Ontario  points,  with  Suggestions  for  a 

Suitable  Equipment  to  Handle  Such  Traffic 

M.  J.  Butler,  C.M.G.,  M.E.I.C. , 
Past-President,  The  Engineering  Institute  of  Canada. 

Paper  read  before  the  Toronto  Branch,  The  Engineering  Institute  of  Canada,  November  8th,  1923. 


Is  it  possible  to  allocate  to  freight  service,  the  costs 
per  train-mile,  as  distinguished  from  passenger  service? 
Professor  William  Z.  Ripley  in  Railroads  Rates  and 
Regulations,  1923,  page  70,  states: 

"So  many  expenditures  are  incurred  indiscriminately 
on  behalf  of  the  service  as  a  whole,  being  an  indispens- 
able condition  for  operation  of  the  property  at  all,  that 
no  logical  distinction  of  expenses,  even  as  between 
passenger  and  freight  traffic  is  possible." 

If  this  is  true  and  it  is  usually  accepted  by  authorities, 
how  then  are  we  to  say  just  what  rate  of  freight  will  prove 
to  be  profitable?  It  seems  to  show  that  there  is  a  way 
whereby  we  may  fairly  estimate,  that  if  we  succeed  in 
earning,  on  a  new  business  the  average  train-mile  earnings 
we  shall  at  least  have  a  rational  basis  to  work  with.  There 
is  one  measure  of  effective  operation  and  that  is  to  con- 
centrate in  the  train  load  the  maximum  number  of  tons, 
the  physical  character  of  the  railroad  will  carry,  to  pro- 
vide locomotives  powerful  enough  to  haul  the  heaviest 
trains,  to  provide  cars  of  large  capacity  so  as  to  keep  down 
the  dead  load  to  a  minimum  and  run  all  such  trains  solid 
from  division  point  to  division  point,  allocating  the 
engines  and  cars  exclusively  to  the  special  business.  To 
quote  from  Professor  Ripley,  page  88: 

"The  train  load  is  generally  adopted  to-day  as  the 
unit  of  operation,  measuring  the  cost  of  the  service. 
It  is  a  fact  that,  within  certain  limits,  the  cost  of  handl- 
ing a  train  does  not  vary  greatly  with  its  capacity... 
Eaton,  in  his  Railroad  Operations,  concludes  that  from 
30  to  50  per  cent  of  cost  is  independent  of  the  train  load. 
The  effect  is  that  any  increment  in  the  paying  load  very 
materially  decreases  the  cost  of  operation  per  ton." 

Potential  Long  Haul  Traffic 

We  have  in  the  Canadian  National  Railways  a  great 
system,  with,  at  present,  insufficient  traffic  offering  to 
adequately  meet  the  enormous  fixed  charges.  Yet  in 
the  province  of  Alberta  there  are  very  large  fields  of  high 
class  coal  and  in  the  province  of  Ontario  a  market  for  a 
very  large  business:  the  ideal  long  haul,  that  will  justify 
a  special  equipment,  and  enable  a  steady  uniform  flow  of 
heavy  tonnage. 

To  quote  from  Professor  Ripley  under  somewhat 
similar  conditions,  a  rate  must  be  named  that  will  secure 
the  business,  "And  one  comfort  may  be  uncovered  in 
so  doing.  The  lowered  rate  may  so  stimulate  new  busi- 
ness and  enlarge  the  volume  of  traffic,  that  it  may  be 
handled  at  much  lower  cost.  In  fact,  this  consideration 
alone  in  absence  of  all  competition  may  induce  a  lowering 
of  rates  at  certain  points  out  of  line  with  the  general 
schedule.  This  incentive,  conditioned  by  the  fact  of 
increasing  returns,  is  always  in  the  background.  The 
destiny  of  many  places  is  manifested  in  terms  beyond 
the   control  of  the  carrier.    Soil   may  be  poor,  climate 


or  population  adverse  to  progress,  but  some  particular 
places  enjoy  peculiar  advantages  for  growth.  Not  to 
stimulate  new  business  at  these  points  where  traffic 
might  be  cultivated,  even  without  rivals  in  the  field, 
is  little  better  than  allowing  it  to  escape  over  a  compe- 
titors line  of  rails,  were  they  present. 

"Density  of  traffic,  page  85,  so  indisputably  has  this 
law  that  an  expanding  volume  of  business  up  to  a  certain 
point  may  profitably  be  carried  at  a  continuously  lowered 
cost,  been  proved,  that  it  is  estimated,  by  so  competent 
an  authority  as  the  Engineering  Review,  that  provided 
sufficient  tonnage  be  available  for  2,000-ton  freight  train 
loads  a  cost  of  one  mill  per  ton-mile  can  be  attained. 

"This,  of  course,  does  not  imply  that  any  railroad  in 
actual  operation,  carrying  all  kinds  of  freight  including 
a  large  proportion  of  local  traffic  can  in  the  immediate 
future  hope  to  attain  this  result.  It  is  intended  only 
to  show  that,  provided  the  volume  of  traffic  be  large 
enough,  the  cost  of  operation  tends  to  decline  as  a  matter 
of  course,  until  a  congestion  for  the  existing  plants  has 
been  reached.  At  this  point  a  new  cycle  of  costs  of  oper- 
ations and  profits  makes  its  appearance.  There  is  in 
effect,  but  one  principle  that  actuates  traffic  officers  in 
naming  a  rate,  and  that  is,  what  will  the  traffic  bear  ?" 

The  rates  quoted  by  the  traffic  manager  of  the  Can- 
adian National  Railways,  Mr.  Dalrymple,  are  prohi- 
bitory and  evidently  were  made  with  the  purpose  of  pro- 
hibiting bringing  Alberta  coal  to  Ontario  points,  the 
temporary  rates  named  by  Sir  Henry  Thornton,  while 
reasonable  from  the  experimental  standpoint,  with  the 
inadequate  equipment  in  use,  will  not  be  profitable  to 
the  railway. 

Necessary  Equipment 

It  would  seem  to  be  the  part  of  wisdom  to  learn  what 
is  being  done  elsewhere  in  the  way  of  equipment  provided, 
where,  the  conditions  are  sufficiently  parallel,  i.e.,  a  larger 
steady  low  grade  traffic  to  be  moved  from  point  of  pro- 
duction, the  mines,  to  the  point  of  shipment,  on  the  lakes 
or  seaboard. 

The  Great  Northern  Railroad  owns  69  Mallet  loco- 
motives. Locomotive  No.  2,022  handled  a  16,000-ton 
train  of  ore  over  a  1 14-mile  division  in  six  hours  forty-five 
minutes;  grades  0.4  per  cent  and  one  grade  of  0.6  per  cent. 
The  Chesapeake  and  Ohio,  the  Norfolk  and  Western  and 
the  Illinois  Central  Railroad  coal  roads,  are  well  equipped 
with  Mallet-type  locomotives,  steel  coal  cars  of  50,  75, 
80,  100,  and  120-ton  capacity.  The  Virginian  Railway 
Company,  a  coal  road,  in  1920,  operating  523.57  miles  of 
road,  hauled  100  and  120-ton  cars  of  coal  from  Princeton. 
West  Virginia,  to  Roanoke,  Virginia.  The  standard 
train  is  8,500  tons  of  mixed  cars,  but  the  grades,  with 
the  locomotives  owned,  can  handle  15,000  tons  when 
sufficient  empty  and  load  brakes  are  available  to  get  them 
down  a  1.5  per  cent  grade.     They  have  fourteen  Indies 
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of  0.6  per  cent  grades  against  the  loaded  movement  over 
the  Allegheny  mountains.  The  maximum  grade,  other 
than  this,  in  the  direction  of  loaded  traffic  is  0.2  per  cent. 
They  have  two  sections  of  1.5  per  cent  grade,  one  eight 
miles  in  length,  and  one  eleven  miles  in  length  in  the  direc- 
tion of  the  emply  movements.  Rolling  stock  owned  to 
handle  the  freight  consists  of  the  following: 

Consolidation,     2-8  tractive  power,      29,400  lb.  each 8 

Mikado,  M.A.,   2-8-2  tractive  power,      45,200  lb.  each 6 

Mikado,  M.B.,    2-8-2  tractive  power,      56,000  lb.  each 42 

Mikado,  M.C.,   2-8-2  tractive  power,      60,800  lb.  each 18 

Mallet,  A.A.,      2-6-6  tractive  power,      70.800  lb.  each 4 

Mallet,  A.C.,      2-6-6  tractive  power,      90,000  lb.  each 8 

Mallet,  A.B.,      2-8-8-2        tractive  power,      97,400  lb.  each 1 

Mallet,  A.D.,      2-8-8-2        tractive  power,    115,000  lb.  each 6 

Mallet,  U.S.,       2-8-8-2        tractive  power,    101,250  lb.  each 20 

Mallet,  A.E.,      2-10-10-2    tractive  power,    147,200  lb.  each 10 

Triplex,  2-8-8-8-4     tractive  power,    166,300  lb.  each 1 

Cars  in  freight  service  are  as  follows: 

Box,  capacity     80,000  lb 536 

Stock,  capacity  80,000  lb 848 

Flat,  capacity     80,000  lb 186 

Flat  bottom  gondolas    218,000  lb 574 

Flat  bottom  gondolas    105,000  lb 2,985 

Hopper  coal  100,000  lb 148 

Hopper  steel  coal  105,000  lb 2,176 

Hopper  steel  coal  110,000  lb 999 

Flat  bottom  steel  coal  110,000  lb 993 

Total 7,875 

Capacity,  December  31,  1920,  512,330  tons. 
The  quantity  of  coal  handled  in  the  year  was: 
Anthracite,  9,686  tons. 

Bituminous,      7,145,731  tons. 

Mileage  of  loaded  freight  cars  north  and  east 53,126,394 

Mileage  of  loaded  freight  cars  south  and  west 2,583,540 

Mileage  of  empty  freight  cars  north  and  east 415,944 

Mileage  of  empty  freight  cars  south  and  west 50,895,227 

This  shows  a  practically  one-way  load  with  returned 
empties. 

The  approximate  distance  from  Alberta  coal  fields 
to  Toronto,  all  rail  is  2,500  miles,  according  to  the  evidence 
of  Mr.  Mallory  given  before  the  House  of  Commons  Com- 
mittee. The  average  length  of  division  on  the  National 
Railways  is  137.5  miles.  Good  practice  shows  that  solid 
through  trains  may  be  safely  run  through  two  divisions 
per  day,  or  275  miles  at  an  average  speed  of  fifteen  miles 
per  hour,  changing  crews  only  at  divisional  points.  The 
time  the  train  is  in  motion  is  say,  eighteen  hours;  number 
of  divisions,  sixteen;  total  time  requisited  for  such  a  train 
one  hundred  and  forty-four  hours.  Twelve  hours  may  be 
added  for  incidentals,  making  one  hundred  and  fifty-six 
hours  from  coal  spur  to  a  Toronto  yard. 

To  start  with,  two  trains  per  day  would  be  the  mini- 
mum business  that  would  fairly  test  out  the  possibility 
of  a  profitable  business.  What  equipment  would  be  requir- 
ed for  a  service  of  two  trains  per  day?  With  sixteen 
divisions  to  cover,  two  trains  per  day,  sixty-four  locomo- 
tives would  be  required.  As  locomotives  must  be  shopped 
for  repairs  from  time  to  time  an  addition  must  be  made 
of  say  six,  making  seventy  locomotives  to  be  provided  of 
the  2-8-8-2-class  with  a  tractive  power  of  101,250  pounds 
each.  Allowing  sixteen  pounds  per  ton  to  cover  resistance  of 
train  load,  this  type  of  engine  would  handle  a  gross  train  load 
of  6,300  tons.  If  seventy-five  ton  coal  cars  are  used,  the 
dead  weight  of  the  car  is  32.5  tons  and  the  weight  of  car 
loaded  is  107.5  tons  each,  or  a  train  of  fifty-eight  cars,  with 
a  tonnage  of  4,350  tons  of  coal. 

Haulage  Costs 

The  gross  earnings  per  train-mile  necessary  to  be 
had  in  order  that  the  business  may  be  profitable  to  the 
railway  should  be  about  five  dollars  per  train-mile,  hence 


we  get,  allowing  5,000  train-miles  per  4,350  tons  of  coal, 
an  average  price  or  cost  of  $5.75  per  ton. 

If,  however,  the  railway  company  seeks  to  carry  on 
this  business  using  the  Mikado  type  locomotives  with 
an  average  tractive  power  of  60,800  lb.  and  with  fifty-ton 
coal  cars,  the  gross  weight  of  the  train  would  be  3,800 
tons,  or  say  fifty-three  cars,  and  2,650  tons  of  coal,  and 
the  cost  would  be,  on  the  same  basis,  $9.43  per  ton. 

Cost  of  Equipment 

It  will  be  necessary  to  provide,  to  handle  two  trains 
per  day  using  seventy-five-ton  cars,  the  following: 

2,000  cars  at  a  cost  of  $4,000  each,  or S  8,000,000 

64/2-8-8-2  Mallet  locomotives  at  $90,000  each $  5,760,000 

Total  equipment $13,760,000 

The  necessary  vans,  it  is  assumed,  are  already  available. 
A  total  of  8,700  tons  of  coal  per  day  would  be  delivered 
in  the  Toronto  district  and  not  less  than  three  hundred 
days  per  year  would  be  devoted  to  it,  thus  bringing  for- 
ward 2,610,000  tons  of  coal.  Needless  to  remark,  the 
coal  to  bear  so  heavy  a  transportation  charge  must  be  of 
the  best  quality  and  compare  favourably  with  the  best 
anthracite  coal  on  the  market,  and  the  price  at  the  mines 
f.o.b.  cars,  must  be  on  an  economical  basis,  comparable 
with  Pennsylvania  mining  costs. 

The  hauling  capacity  of  this  type  of  Mallet  locomotive 
west-bound,  allowing  resistance  of  twenty  pounds  per 
ton  would  be  5,000  tons;  the  weight  of  the  returning 
empties  would  be  about  1,900  tons.  It  would  therefore 
be  practicable  to  add  a  considerable  number  of  loaded 
cars  to  the  extent  of  limiting  length  of  train  that  could 
be  safely  handled  through  the  passing  tracks,  yards, 
etc.,  thereby  reducing  the  cost  per  ton  of  coal  by  the 
amount  thus  earned. 


Discussion 

R.  A.  C.  Henry,  M.E.I.C, 
Director,  Bureau  of  Economics,  C.N.R.,  Montreal. 

The  speaker  of  the  evening,  Mr.  M.  J.  Butler, 
was  deputy  minister  and  chief  engineer  of  the  Department 
of  Railways  and  Canals  for  some  years.  I  did  not  have 
the  honour  of  being  an  employee  of^  that  department 
during  Mr.  Butler's  tenure  of  office,  but  was  associated 
with  that  department  for  a  period  of  over  eleven  years. 
Mr.  Butler  in  his  paper,  which  is  entitled  "A  Method 
of  Calculating  a  Fair  Rate  for  the  Transportation  of 
Western  Coal",  has  touched  upon  one  phase  of  a  very 
important  question,  namely,  the  utilization  of  Alberta 
coal  in  the  acute  coal  area  of  the  province  of  Ontario. 
This  subject  has  held  considerable  prominence  in  the 
public  mind  for  the  last  two  or  three  years. 

Transportation  is  undoubtedly  quite  a  considerable 
factor  in  this  problem.  I  think  it  quite  in  order  that 
the  matter  should  be  carefully  and  fully  gone  into  by 
The  Engineering  Institute  of  Canada  and,  as  you  all 
know,  it  is  now  receiving  the  very  serious  attention  of 
The  Institute,  a  fuel  committee  having  been  appointed  a 
year  or  more  ago  for  the  specific  purpose  of  dealing  with 
this  question  in  a  comprehensive  manner. 

I  take  it  to  be  the  desire  of  the  speaker  of  the  evening 
and  of  The  Engineering  Institute  as  a  whole  that  any 
suggestion  which  has  been  put  forward  in  the  paper  as 
to  any  method  for  calculating  a  fair  rate  to  be  charged 
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for  the  transportation  of  coal,  under  the  conditions  named, 
should  be  very  carefully  analyzed  as  to  its  practicability 
and  subjected  to  the  acid  test,  so  to  speak,  before  receiving 
support. 

Mr.  Butler  suggests  a  method  of  calculating  a  fair 
rate  for  the  transportation  of  coal  for  domestic  purposes 
from  Alberta  to  the  acute  fuel  area  and  arrives  at  a 
conclusion,  based  upon  certain  assumptions,  that  $5.75 
per  ton  for  the  railway  haul  from  Alberta  to  Toronto 
would  be  a  remunerative  rate  for  the  service  performed 
by  the  railways. 

Some  of  these  assumptions  are  cited  below: 

(1)  That  the  average  receipts  per  freight  train 
mile  is  a  fair  rate  when  applied  to  any  specific  train 
mile. 

(2)  That  a  uniform  movement  could  be  main- 
tained throughout  ten  months  of  the  year. 

(3)  That  there  is  no  difference  in  train  loading 
on  different  Divisions  by  reason  of  variations  in 
ruling  grades. 

(4)  That  open  top  car  equipment  can  be  used. 

(5)  That  no  additional  expense  would  be 
required  for  increased  facilities  to  take  care  of  the 
special  equipment  used. 

(6)  That  the  coal  cars  could  be  kept  in  a  sort 
of  shuttle  movement  with  practically  no  delays  in 
loading  and  distribution  at  Ontario  centres. 

With  respect  to  the  first  point,  based  upon  a  state- 
ment appearing  in  a  treatise  by  Professor  Ripley  that  the 
average  receipts  per  freight  train  mile  would  be  a  proper 
basis  for  determining  what  would  be  a  fair  and  reason- 
able rate  to  be  applied  for  transportation  of  coal  from 
Alberta  to  points  in  Ontario,  I  am  rather  inclined  to 
think  that  even  Professor  Ripley  himself  would  hesitate 
to  apply  that  line  of  reasoning  in  case  of  a  specific  train 
which  was  known  to  be  of  disproportionate  dimensions 
when  compared  with  the  average  train. 

Take  as  an  example  the  year  1922,  the  average  gross 
tonnage  per  train  on  the  undermentioned  railways  was  as 
follows: 

Canadian  National  Railways 1,170 

Canadian  Pacific  Rly.  fapprox.) 1,285 

Norfolk  and  Western  Rly 2,136 

Virginian  Railway 3,244 

Whereas  the  gross  tonnage  of  the  hypothetical  train 
chosen  by  Mr.  Butler  is  6,300  tons,  or  nearly  six  times 
the  average  size  of  the  Canadian  National  trains  for 
the  year  1922  and  twice  the  size  of  the  average  train 
on  the  Virginian  Railroad. 

The  average  earnings  per  train  mile  on  the  following 
railways,  for  1922,  was  as  follows: 

Canadian  National  Railways $  4.88 

Canadian  Pacific  Railway 5.41 

Norfolk  and  Western  Rly 7.90 

Virginian  Railway (figures  not  to  hand) 

Take  as  a  simple  illustration  the  very  important 
question  of  interest  and  depreciation  charges. 

On  an  average  Canadian  National  train;  that  is 
a  train  with  a  gross  tonnage  of  1,170  tons,  the  interest 
and  depreciation  would  amount  to  $1.05  per  train 
mile. 

Taking  one  of  the  large  trains  used  in  the  handling 
of  grain  from  Winnipeg  to  Port  Arthur  the  interest 
and  depreciation  would  amount  to  $1.75  per  train 
mile. 


Whereas  the  interest  and  depreciation  on  the 

hypothetical  train  to  which  Mr.  Butler  refers  would 

be  $2.66  per  train  mile. 

So  that  in  the  cost  of  the  average  train  mile  on 

the  Canadian  National  System  for  1922  and  the 

train  mile  which  Mr.  Butler  used  in  his  illustration 

there  would  be  a  difference  of  $1.60  per  train  mile. 

With  regard  to  the  second  point  —  that  a  uniform 
movement  could  be  maintained  throughout  ten  months 
of  the  year,  this  condition,  which  everybody  knows,  is 
entirely  dependent  upon  commercial  conditions.  It  is  all 
very  well  to  theorize  as  to  what  can  be  done  provided  a 
regular  daily  movement  of  traffic  can  be  maintained,  but 
the  fact  remains  that  the  traffic  does  not  move  regularly; 
it  is  subject  to  seasonal  variations  and  before  a  regular 
movement  could  be  established  it  would  be  necessary  to 
change  the  commercial  conditions.  It  is  quite  apparent 
that  it  would  be  a  rather  serious  condition  to  have  a 
substantial  movement  of  coal  from  Alberta  to  Ontario 
points  occur  at  the  same  time  as  the  maximum  movement 
of  grain  from  the  prairies  to  the  head  of  the  lakes,  and 
this  is  likely  to  be  one  of  the  conditions  with  which  the 
railways  would  be  faced  by  reason  of  commercial 
considerations. 

Furthermore,  even  assuming  that  the  performance 
which  Mr.  Butler  suggest  could  in  other  respects  be 
maintained,  the  equipment  necessary  to  bring  down,  in 
a  period  of  five  months,  the  quantity  of  coal  which  could 
be  brought  down  on  a  regular  daily  schedule  over  a 
period  of  ten  months,  would  require  double  the  equip- 
ment, probably  lying  idle  for  the  balance  of  the  year, 
thereby  doubling  the  fixed  charge. 

With  regard  to  the  third  point,  in  the  hypothetical 
train  which  Mr.  Butler  adopted,  he  did  not  take  into 
account  any  variations  in  the  size  of  the  train  by  reason 
of  difference  in  train  loading.  A  rough  calculation  would 
indicate  that,  due  to  this  feature  alone,  assuming  all 
other  conditions  the  same  as  Mr.  Butler  assumed,  it 
would  require  an  additional  800  cars  to  be  added  to  the 
2,000  suggested,  thereby  largely  increasing  the  investment. 

With  regard  to  the  fourth  point,  that  open  top  car 
equipment  can  be  used,  a  great  many  expressions  of 
opinion  have  been  advanced  upon  this  point.  I  do  not 
know  personally  whether  it  is  practicable  to  bring  Alberta 
coal  to  Ontario  points  in  open  top  cars  or  not.  This  is 
a  point  which  would  have  to  be  demonstrated  in  advance 
of  any  investment  being  made  in  open  top  equipment, 
because  it  would  be  a  very  serious  matter  to  design  box 
cars  of  the  capacity  suggested.  Perhaps  it  would  be 
possible  to  develop  a  car  with  a  moveable  top  which 
would  possibly  overcome  some  of  the  disadvantages  of 
the  box  car,  but  to  this  would  have  to  be  added  the  dis- 
advantage of  having  to  remove  the  top  when  loading  and 
unloading. 

With  regard  to  the  fifth  point,  that  no  additional 
expense  would  be  required  for  increased  facilities  to  take 
care  of  the  special  equipment  used,  Mr.  Butler  has 
indicated  that  with  respect  to  the  Mallet  locomotives 
referred  to,  Mr.  Duff,  engineer  of  standards,  Canadian 
National  Railways,  said  that  the  bridges  on  the  line  used 
would  be  over-stressed  to  the  extent  of  from  10  per  cent 
to  25  per  cent,  dependent  upon  Length  of  span.  This 
may  be  very  true,  but  if  we  will  endeavour  to  ascertain 
what  the  Virginian,  and  Norfolk  and  Western  railroads 
are  doing,  I  think  we  will  find  that  their  bridges  are 
constructed  to  take  care  of  a  loading  equivalenl  to 
Cooper's  E-65  or  E-70,  whereas  the  bridges  on  the  Cana- 
dian National  lines  affected  have  been  designed  for  a 
loading  not  exceeding  Cooper's  K-50. 
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Next  comes  the  question  of  rails.  Most  of  the  rails 
on  the  line  in  question  are  either  80-  or  85-pound  rails. 
On  the  Norfolk  and  Western  they  are  finding  it  necessary 
to  adopt  a  much  heavier  type  and  there  are  no  80-pound 
rails  on  the  Norfolk  and  Western  main  lines,  there  being 
quite  a  substantial  mileage  of  85-pound  rails,  but  mostly 
100-pound  rails  and  the  tendency  seems  now  to  be  to 
increase  this  weight  to  130  pounds.  Furthermore,  there 
are  other  railway  facilities  which  such  a  radical  change 
in  the  type  of  equipment  suggested  would  undoubtedly 
require  remodelling,  thereby  increasing  the  capital  expend- 
iture involved. 

With  regard  to  the  sixth  point,  that  the  coal  cars 
could  be  kept  in  a  sort  of  shuttle  movement  with  practic- 
ally no  delays  in  loading  and  distribution  at  Ontario 
centres,  if  we  take,  for  example,  the  performance  of  the 
hypothetical  train  which  Mr.  Butler  suggests,  we  find 
that  the  average  distance  travelled  for  each  day  in  the 
year  for  each  of  the  64  locomotives,  which  he  purposes 
to  use  in  this  traffic,  would  be  131  miles  and  the  average 
car  miles  per  day  for  each  of  the  2,000  cars  used  in  this 
service  for  each  day  of  the  year  would  be  242  miles. 

For  the  year  1922  the  Norfolk  and  Western  was 
able  to  get  from  its  freight  locomotives,  49  miles  per 
loco.  day. 

The  Virginian,  44  miles  per  loco.  day. 

The  Canadian  National  Railways  with  all  its 
serviceable  locomotives  was  able  to  get  for  the  month 
of  September,  1923,  an  average  of  94  miles  per 
loco.  day. 

The  average  mileage  per  locomotive  on  the 
Canadian  National  Railways  for  each  day  of  the 
five  months,  May  to  September  inclusive,  (1923), 
was  66  miles  per  loco.  day. 

With  respect  to  cars,  the  average  car  miles  per  day 
on  the  following  railways  was  as  follows: 

Norfolk  and  Western  (1922) 31    miles 

Virginian  (1922) 27   miles 

C.N.R.  (for  month  of  Sept.  1923 25    miles 

It  can  be  easily  seen  that  no  such  mileages  as  have  been 
suggested  under  the  hypothetical  conditions  have  ever 
been  maintained  for  any  extended  period  on  any  of  the 
roads  named. 

You  can  very  easily  appreciate  with  a  train  of  58 
cars  starting  from  one  mine,  but  destined  to  58  different 
territories  at  points  in  Ontario,  it  would  be  an  absolutely 
impossible  matter  to  distribute  those  cars  and  collect 
them  up  again,  so  as  to  maintain  the  schedule  suggested. 

Mr.  Butler  very  aptly  points  out  that  the  law  of 
increasing  returns  applies  within  certain  limits;  that  is 
up  to  the  point  of  saturation  and  then  a  new  cycle  of 
operation  commences  when  additional  facilities  are 
required. 


It  is,  I  think,  a  great  mistake  to  assume  that  any 
very  substantial  portion  of  the  total  operating  expenses 
of  a  railway,  except  in  the  early  stages  of  development, 
are  independent  of  traffic  and  an  extended  study  of  the 
actual  operations,  as  far  as  those  operations  could  be 
studied  from  the  statistical  reports  of  class  one  railroads 
in  the  United  States  for  several  years,  indicated  that 
with  increased  business  higher  standards  were  set  and  the 
proportion  of  the  total  operating  expense  which  varied 
with  traffic  correspondingly  increased.  Perhaps  this 
phenomenon  which  to  a  considerable  extent  appears  to 
have  upset  the  general  idea  upon  this  subject  is  due  to 
psycological  considerations.  The  more  prosperous  a  rail- 
road is,  the  more  that  railroad  spends  in  the  way  of  operat- 
ing expenses,  with  the  result  that  the  increased  volume 
of  business  actually  has  the  effect  of  increasing  the 
expenses,  not  absolutely  proportionately,  but  possibly  to 
the  extent  of  85  per  cent,  whereas  the  prevailing  opinion 
has  been  that  possibly  a  much  larger  proportion  of  the 
total  expense  than  that  would  be  independent  of  traffic. 

Mr.  Chairman,  I  submit  that  the  application  of  a 
rate  for  the  transportation  of  coal  on  the  basis  of  the 
average  earnings  per  train  mile,  as  suggested,  is  absolutely 
unfair  and  does  not  stand  the  acid  test  as  being  a  reason- 
able method. 

For  a  number  of  reasons,  some  of  which  have  been 
pointed  out,  this  matter,  as  you  know,  has  been  the 
subject  of  some  discussion  on  the  part  of  the  president 
of  the  Canadian  National  Railways  and  certain  exper- 
imental rates  have  been  put  into  effect  for  a  limited  time 
for  the  purpose  of  stimulating  this  traffic.  I  think  it 
would  be  unfair  at  the  moment  for  me  to  say  what  I 
consider  would  be  a  fair  rate  for  the  transportation  of 
coal  from  Alberta,  for  the  reason  that  the  Fuel  Committee 
of  The  Institute  has  appointed  a  sub-committee,  of 
which  I  am  a  member,  to  consider  this  question.  I  think 
it  would  be  entirely  out  of  place  for  me  to  express  any 
views  upon  a  definite  rate  at  this  time. 


S.  B.  Wass,  A.M.E.I.C., 

Canadian  Xational  Railways. 

One  point  which  has  not  been  mentioned  by  any  of 
the  previous  speakers,  is  the  fact  that  both  the  Canadian 
National  and  Canadian  Pacific  railways  have  constructed 
their  roundhouse,  turntables,  and  other  facilities,  for  loco- 
motives up  to  about  85  feet  over  all  length.  In  order 
to  reduce  the  cost  of  hauling  coal  to  So.  75  per  ton,  Mr. 
Butler  has  assumed  the  use  of  Mallet  locomotives  which 
are  much  longer.  To  accommodate  these  longer  loco- 
motives very  extensive  alterations  would  be  necessary  at 
almost  every  locomotive  terminal.  This  would  involve 
a  very  large  capital  expenditure,  for  which  no  amount 
has  been  included  in  the  estimated  cost. 
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Coke  Manufacture  with  By-Product  Recovery 

An  Account  of  the  Manufacture  of  Metallurgical  Coke  with  Particular  Reference  to  the  Process 
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The  process  of  carbonization  is  utilized  to  obtain 
from  coal  certain  products  varying  in  quality  and  quantity 
according  to  the  methods  employed  to  suit  the  require- 
ments of  any  particular  industry.  So,  while  in  the 
manufacture  of  gas  by  coal  distillation  the  output  of  gas 
is  of  primary  importance,  in  the  metallurgical  industry 
the  chief  consideration  is  the  residual  coke,  and  in  the 
more  recent  field  of  so-called  low  temperature  carboniza- 
tion the  main  object  of  the  process  is  to  obtain  an  easily 
ignited  semi-coke  and  at  the  same  time  a  large  yield  of 
fuel  oils.  The  market  for  the  various  products  is  the 
important  factor  in  establishing  a  plant  and  individual 
requirements  call  for  modifications  of  design  for  any 
particular  process;  however,  the  general  principles  of 
coal  carbonization  and  the  recovery  of  by-products  are 
broadly  speaking  the  same  for  each  industry. 

It  is  the  intention  in  this  paper  to  give  an  account 
of  the  manufacture  of  metallurgical  coke  with  particular 
reference  to  the  process  of  by-product  recovery,  as 
exemplified  in  the  plant  of  the  Dominion  Iron  and  Steel 
Company,  at  Sydney,  N.S.  This  installation  is  typical 
of  modern  coke  oven  practice  on  this  continent  and  also 


includes  a  coal  washer  and  a  sulphuric  acid  plant  which 
are  not  commonly  found  in  American  plants  as  part  of 
the  equipment. 

The  processes  involved  may  be  conveniently  grouped 
under  the  following  headings: — 

1.  Washing  the  coal. 

2.  Carbonizing  to  produce  coke,  including  coal  and 

coke  handling  and  heating  of  the  ovens. 

3.  Condensation  of  tar  and  ammonia  liquor. 

4.  Recovery  of  ammonia  as  ammonium  sulphate. 

5.  Extraction  and  rectification  of  benzols. 

6.  Manufacture  of  sulphuric  acid. 

The  finished  products  are  coke,  ammonium  sulphate, 
tar,  motor  fuel,  naphthalene  and  road  oil,  with  a  surplus 
of  coke  oven  gas  and  sulphuric  acid  for  steel  plant 
requirements. 

Raw  materials  required  for  these  operations  besides 
the  raw  coal  are  lime,  sulphur  and  small  quantities  of 
nitrate  of  soda,  all  of  which  are  used  indirectly  for  the 
manufacture  of  the  ammonium  sulphate;  also  absorbing 
oil  and  some  caustic  soda  for  use  in  the  recovery  of 
benzols. 


.:: 


Figure  No.  1. — Baum  Washer  Box  'end  elevation 


Figure  No.  2. — Baum  Washer  Box    front  elevation 
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Washing  the  Coal 

Coal  from  the  mines  is  broken  to  a  suitable  size, 
about  !  ,-inch  maximum  and  treated  in  a  "Baum"  washer. 
This  consists  of  wash  boxes  through  which  the  raw  coal 
passes  with  water  and  is  separated  into  washed  coal  and 
refuse;  screens  for  the  removal  of  coal  under  ]4-inch  size; 
rewash  boxes  for  this  fine  coal;  slurry  settling  tank  and 
screens;  endless  draining  bands  of  hoppers  in  which  the 
fine  coal  is  drained;  and  disintegrators  through  which 
the  coal  finally  passes  before  reaching  the  conveyor  belt 
for  delivery  to  the  coke  oven  plant. 

The  principle  of  the  actual  washing  is  that  of 
gravitation,  with  water  as  a  medium  for  handling  the 
separation.  As  an  illustration  of  the  wash  boxes  used  in 
the  "Baum"  washer  they  might  be  considered  in  cross- 
section  as  plain  U-tubes.     In  the  one  limb  the  coal  is 


coal  is  carried  over  '  (-inch  vibro  screens  where  fine  coal 
and  water  drain  off,  the  former  accumulating  in  the 
bottom  of  a  sump  below.  The  larger  coal  is  transferred 
by  a  scraper  conveyor  to  the  disintegrators  while  the 
coal  in  the  sump  is  elevated  to  a  rewash  box.  In  rewash- 
ing  this  fine  coal  the  pulsation  of  the  water  is  much 
more  gentle  than  in  the  first  operation  on  account  of  the 
air  chamber  being  reduced  and  the  operating  side  of  the 
box  increased  in  area,  this  is  to  give  the  fine  slate  more 
time  to  separate.  The  rewashed  coal  falls  into  two 
draining  bands  and  is  spread  over  a  large  area  of  draining 
surface  throughout  perforated  boxes.  These  are  attached 
to  the  endless  bands  and  carried  slowly  along  over  an 
uneven  roller  bed  which  causes  the  hinged  sides  of  the 
boxes  alternately  to  press  and  release  the  mass  of  coal 
so  as  to  assist  drainage.  After  a  passage  of  about  one 
hour,  the  coal  falls  from  the  boxes  as  they  empty  them- 
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Figure  No.  3. — Materials  Flow-sheet  for  Coke  Oven  Plant  of  the  Dominion 
Iron  and  Steel  Company,    Sydney,  N.  S. 


flowing  along  in  a  stream  of  water,  in  the  other,  by  an 
arrangement  of  air  valves,  pressure  is  alternately  applied 
and  released  in  a  closed  chamber  above  the  surface  of 
the  water.  This  gives  a  pulsating  movement  to  the  water 
and  so  to  the  coal  which  is  tending  to  form  a  bed  on  the 
screen  fixed  at  a  suitable  depth  below  the  surface.  Under 
these  conditions  the  heavier  particles,  i.e.  the  slate, 
pyrites,  etc.,  find  their  way  to  the  bottom,  while  the 
coal  remains  at  the  top  of  the  moving  bed.  It  is  carried 
over  the  outlet  into  a  receiving  trough  and  the  heavy 
refuse,  taken  off  a  few  inches  below  the  coal,  falls  into 
a  bucket  elevator  and  is  so  removed.  Any  fine  slate 
passes  through  the  screens  in  the  wash  box  and  is  moved 
along  to  the  elevator  by  means  of  a  helical  screw.     The 


selves  over  the  scraper  conveyor  regulating  the  feed  to 
the  disintegrators  and  here  rejoins  the  larger  coal,  the 
whole  receiving  intimate  mixing  and  some  disintegration 
before  passing  to  the  ovens.  The  very  fine  coal  which 
accumulates  in  the  water  used  throughout  the  process 
is  separated  by  pumping  all  drainage  to  an  overhead 
settling  tank  in  which  the  slurry  gravitates  to  the  bottom. 
It  is  drawn  off  to  slurry  screens  of  fine  mesh  and  vibrating 
at  high  speed  and  is  delivered  in  a  reasonably  well  drained 
state  to  the  boxes  below,  earning  the  rewashed  coal. 

The  coal  leaving  the  washer  contains  about  11  per 
cent  moisture  and  50  per  cent  of  it  will  pass  a  J^-inch 
screen.  Raw  and  washed  coals  have  the  following 
average  analysis: 
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Figure  No.  4. — Direct  Process  Saturator  for 
Ammonia  Recovery. 

Raw  coal  Washed  coal 

Sulphur 2.50  1.75 

Ash 9.00  4.50 

Volatile  matter 33.50  35.00 

Fixed  carbon 57.50  60.50 

Carbonization 

The  ovens  are  of  the  Kopper's  Cross  Regenerative 
type  and  consist  of  two  batteries  each  containing  60 
t)vens.  The  individual  oven  is  a  narrow  brick  chamber 
of  the  following  dimensions: — ■ 

Length,  37  feet  6  inches. 

Width,  1534  inches  pusher  side,  18  J .,'  inches  coke  side. 

Height,  8  feet  7  inches  from  floor  tile  to  top  of  coal. 
It  has  a  capacity  of  about  1 1  \i  net  tons  of  coal,  (dry  basis). 

In  the  heating  system  a  battery  is  a  unit,  but  every 
oven  is  capable  of  independent  control  and  has  its  own 
regenerator.  Between  the  oven  chambers  are  sets  of  30 
vertical  flues,  each  flue  supplied  with  gas  at  the  bottom 
and  all  connected  at  the  top  by  a  common  horizontal 


I 


/<?/•  our 


Figure  No.  5. — Tar  Extractor. 


flue.  The  regenerator  is  situated  beneath  the  oven  and 
connects  with  the  flues  by  air  ports  corresponding  to  the 
gas  nozzles  which  are  removeable  and  graduated  in  size, 
being  larger  towards  the  centre  of  the  oven  to  counteract 
the  effect  of  increasing  temperature  and  decreasing 
pressure  of  the  gas.  The  nozzles  receive  their  gas  from 
a  horizontal  duct  leading  from  the  fuel  gas  main  which 
runs  the  length  of  the  battery.  The  battery  is  divided 
longitudinally  in  the  heating  system  so  that  for  each 
oven  16  flues  are  operated  from  the  pusher  side  and  only 
14  from  the  coke  side,  there  being  a  greater  width  of 
coal  to  be  carbonized  by  the  heat  from  these  latter  flues. 
The  draft  for  each  vertical  flue  can  be  regulated  by  slide 
bricks  in  the  horizontal  flue  above,  and  the  oven  draft 
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Figure  No.  6.     Top  of  Battery  showing  charging  car  about 
to  release  coal  into  ovens. 


Figure  No.  7.  -Top  of  But  t cry    End  of  Ga«  collecting  main 
showing  "Tar  Chaser"  removing  pitch  from  much. 
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Figure  No.  8  . — Cross-over    Gas    Main    leading    from   Battery 
Collecting  Main  to  By-Product  Building. 

as  a  whole  is  adjusted  by  a  butterfly  damper  between 
regenerator  and  stack  flue. 

Combustion  takes  place  upwards  on  the  one  side, 
preheated  air  being  supplied  from  the  corresponding  half 
of  the  regenerator.  The  gases  pass  into  the  horizontal 
flue,  down  the  flues  on  the  other  side  and  through  the 
air  ports  into  the  opposite  half  of  the  regenerator,  giving 
up  their  heat  in  passing  and  finally  being  drawn  into  the 
stack  flue.  After  half  an  hour,  the  flow  is  reversed  by 
controls  operating  the  gas  cocks  and  dampers,  the  gas 
then  burning  in  the  opposite  direction. 

The  ovens  are  charged  from  the  top  out  of  a  larry 
car  equipped  with  four  bins  which  receive  their  load  of 
washed  coal  from  the  storage  bunker  midway  between 
the  two  batteries.  Charging  is  carried  on  over  a  scheduled 
time  table  according  to  the  output  of  coke  required  for 
the  blast  furnaces,  and  the  heat  maintained  in  the  flues 
is  regulated  to  enable  this  to  be  accomplished.  The 
ovens  have  been  operated  over  a  large  range  of  coking 
speeds  from  a  period  of  48  hours  down  to  a  minimum  time 
of  17  hours  per  charge.  This  short  coking  time,  which 
requires  an  average  flue  temperature  of  nearly  2,600°  F., 
means  an  output  of  168  oven  charges  in  24  hours  or  a 
production  of  about  1,250  tons  of  furnace  coke.  The 
coke  is  discharged  from  the  ovens  by  means  of  a  ram  and 
falls  into  a  receiving  car  in  which  it  is  carried  to  the 
quenching  station  where  water  is  sprayed  over  it  for 
30  to  35  seconds.  It  is  finally  dumped  on  the  coke 
wharf,  whence  it  is  elevated  by  a  belt  conveyor  to  the 
screening  and  loading  station. 

Condensation 

The  gas  which  distils  from  the  coal  is  taken  care  of 
by  a  system  of  gas  mains  leading  to  the  condensing 
house  and  recovery  plant.  Ascension  pipes  connect  the 
ovens  to  the  collecting  main  through  which  a  constant 
stream  of  tar  and  liquor  is  pumped  to  prevent  accumula- 
tion of  pitch.  Some  of  the  heavier  constituents  of  the 
crude  gas  are  deposited  and  there  is  a  certain  amount  of 
condensation  taking  place  throughout  the  subsequent 
passage  of  the  gas  along  cross-over  and  suction  mains. 
The  gas  is  under  a  slight  pressure  leaving  the  ovens,  suffi- 
cient to  prevent  air  from  being  drawn  into  the  chambers. 


After  leaving  the  collecting  main  it  is  drawn  along  by 
the  pull  of  the  exhauster-,  and  enters  the  primary  coders 
where  it  is  cooled  from  about  100°  C,  to  25'  C,  by 
passage  around  water  tubes  carrying  a  flow  in  counter 
current  system  to  the  gas.  The  bulk  of  the  remaining 
tar  and  the  ammonia  liquor  are  condensed,  flowing  to 
the  hot  drain  tank  and  eventually  being  pumped  into  a 
separating  tank  where  tar  and  liquor  are  drawn  off  to 
storage. 

The  gas  now  enters  the  exhausters  under  its  maximum 
suction  and  is  passed  through  to  the  pressure  side  of  the 
system.  The  last  trace  of  tar,  which  exists  as  a  kind  of 
fog  in  the  gas,  is  removed  by  passage  through  the  tar 
extractors.  Here  the  progress  of  the  gas  is  baffled 
through  a  double  walled  bell  or  basket  suspended  from 
the  top  and  perforated  so  that  the  small  openings  in  the 
inner  and  outer  walls  are  not  in  direct  line.  This  has 
the  effect  of  first  dividing  the  gas  into  fine  streams  which 
then  impinge  upon  a  flat  surface  and  so  coalesce  into 
drops  which  drain  into  the  seal  below.  The  tar  is  not 
treated  further  in  the  plant,  but  is  pumped  over  to  the 
Dominion  Tar  and  Chemical  Company's  tanks  and  is 
subsequently  submitted  to  distillation  for  tar  products. 

Ammonia  Recovery 

At  this  stage  the  gas  is  passed  through  reheaters 
supplied  with  exhaust  steam  from  the  engines  and  its 
temperature  is  raised  to  60°  C.  This  is  necessary  to 
prevent  any  condensation  taking  place  in  the  direct 
ammonia  recovery  process  to  which  it  is  now  submitted. 
It  is  first  augmented  with  ammonia  gas  from  the  stills 
which  handle  the  liquor  formed  during  the  earlier  stages 
of  the  operations.  The  gases  pass  down  into  the  contents 
of  a  lead-lined  saturator  and  are  distributed  over  a  large 
area  inside  by  means  of  a  circular  cracker  pipe  of  inverted 
U  section,  bubbling  through  vertical  slots  into  the  sur- 
rounding solution.  An  acid  content  of  about  7  per  cent 
is  maintained  by  the  addition  of  60°  Be.,  sulphuric  acid, 
as  a  result  of  which  there  are  continually  forming,  from 
the  saturated  solution,  crystals  of  ammonium  sulphate. 
The  salt  is  blown  up  from  the  bottom  by  means  of  an  air 
syphon,  into  a  lead  pan  where  it  drains  until  sufficient 
has  accumulated  to  charge  into  the  centrifugal  drier. 
This  is  a  perforated  cylindrical  container  in  which  the 
salt  is  sprayed  with  water  and  "whizzed"  for  fifteen 
minutes  reducing  the  moisture  content  to  about  2  per 
cent  and  the  free  acid  to  0.25  per  cent. 


Figure  No.  9. — Cross  section  of  Ovens,  Flues  and  Regenerators- 
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The  process  of  liberating  the  ammonia  gas  from 
liquor  in  which  it  is  combined  with  other  constituents 
calls  for  the  use  of  lime  in  addition  to  straight  steam 
distillation.  This  takes  place  in  the  ammonia  liquor 
still,  which  is  made  up  in  sections,  each  holding  a  tray 
upon  which  bubbling  hoods  rest  covering  the  openings 
leading  from  the  tray  next  below.  The  liquid  contents 
overflow  by  sealed  pipes  downwards  through  the  sections 
and  steam  is  introduced  at  the  foot  of  the  still  to  effect 
the  distillation.  The  still  is  in  two  parts  on  separate 
bases,  the  one  receiving  fresh  liquor  and  removing  free 
ammonia  by  effect  of  steam  alone,  the  other  being  supplied 
with  milk  of  lime  which  reacts  with  the  downcoming 
liquor  and  releases  the  fixed  ammonia  remaining.  The 
primary  mixing  of  lime  and  liquor  takes  place  at  the 
base  of  the  first  column  but  the  mixture  overflows  into 
the  second  and  lower  one  where  the  removal  of  ammonia 
is  completed,  the  waste  liquor  passing  out  at  the  bottom. 
Steam  and  ammonia  gas  leave  the  still  at  the  top  and  are 
carried  by  covered  piping  to  the  inlet  of  the  saturators. 
The  ammonia- free  gas  leaves  the  saturator  through  an 
acid  trap  which  retains  any  spray  and  proceeds  to  the 
final  cooler,  a  60-foot  tower,  where  the  upgoing  gas  is 
cooled  by  descending  water  and  at  the  same  time  some 
naphthalene  is  removed. 

Benzol  Recovery 

The  gas  is  now  in  a  suitable  condition  for  benzol 
extraction  which  is  accomplished  by  passing  it  through 
two  100-foot  towers,  packed  with  wooden  grids  over 
which  an  absorbing  oil  is  sprayed,  being  thus  brought 
into  intimate  contact  with  the  gas.  The  oil  becomes 
enriched  with  benzols  and  is  pumped  over  to  the  benzol 
plant  for  the  recovery  process. 

This  consists  essentially  of  distillation  operations,  the 
oil  being  first  stripped  of  its  content  of  benzols  by  passage 
through  a  continuous  still.  The  oil  is  preheated  and 
brought  into  contact  with  steam  in  a  column  made  up 
of  superimposed  trays  over  which  the  rich  oil  flows,  the 
vapours  being  carried  off  at  the  top  while  debenzolized 
oil  leaves  at  the  bottom  and  passes  to  a  cooler  prior  to 


going  back  into  circulation  for  further  scrubbing  of  the 
coke  oven  gas.  The  vapour  on  condensation  and  separa- 
tion from  water  is  known  as  light  oil  or  crude  benzol  and 
is  treated  in  an  intermittant  still  to  produce  a  purer 
product  which,  however,  has  to  undergo  a  washing  process 
with  strong  sulphuric  acid  to  remove  impurities  unaffected 
by  distillation.  The  washing  with  acid  is  followed  by  one 
of  caustic  soda  to  remove  acidity  and  the  washed  benzol 
is  charged  into  the  final  still  for  production  of  motor  fuel. 
Residual  oils  from  the  crude  benzol  stills  are  allowed  to 
stand  in  open  tanks,  when  naphthalene  settles  out  and  is 
"whizzed"  dry  for  shipment;  the  oils  remaining  from  the 
final  stills  being  utilized  for  road  treatment. 

The  gas  leaving  the  benzol  towers  passes  to  the 
holder  for  distribution.  About  40  per  cent  required 
for  the  oven  heating  system  and  the  remainder  is  boosted 
to  a  suitable  pressure  for  use  in  the  boilers  and  steel 
plant  furnaces. 

Sulphuric  Acid  Plant 

The  sulphuric  acid  plant  is  an  addition  which  is  very 
uncommon  to  coke  oven  plants  on  this  side  of  the  Atlantic, 
but  a  brief  mention  will  complete  the  cycle  of  operations 
as  conducted  on  the  Sydney  plant. 

The  acid  is  produced  by  burning  Louisiana  sulphur 
and  treating  the  gases  evolved;  the  feed  being  regulated 
according  to  the  amount  of  acid  required  for  plant  purpo- 
ses. Sodium  nitrate  is  used  to  produce  nitric  acid  which 
plays  an  important  part  in  the  conversion  of  the  sulphur- 
ous gases  into  the  finished  product  containing  about  77 
per  cent  sulphuric  acid,  (60°  Be). 

For  use  in  the  benzol  washing  process  a  stronger  acid 
is  made  by  concentrating  the  60°  Be.,  acid  with  direct 
heat  to  a  66°  Be.,  product  or  93  per  cent  sulphuric  acid. 

Yields  per  Ton  of  Coal 

The  yield  of  products  obtained  in  the  Sydney  plant 
from  one  net  ton  of  dry  coal  is  as  follows: — 

Total  coke 1,440  lbs. 

Total  gas 11,500  cu.  ft. 

Ammonium  sulphate 28  lbs. 

Tar 10.5  gallons 

Motor  fuel 1.8  gallons 


Figure  No.  10.— Longitudinal  section  showing  Flue" (coke 
side)  Arrangement. 


Figure  No.  11.—  Longitudinal    section    through  Oven  (coke 
side  i  and  Regenerator. 


540 


THE    ENGINEERING    JOURNAL 


December,  1923 


THE 


ENGINEERING  JOURNAL 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Board  of  Management 

President 

WALTER  J.  FRANCIS 

Past  Presidents 

ROSS  J.  M.  R.  FAIRBAIRN 

Vice-Presidente 

arthur:surveyer  F.  P.  SHEARWOOD 

Councillors 
FREDERICK  B.  BROWN        C.  M.  McKERGOW 


R.  A. 


Editor  and  Manager 

FRASER  S.  KEITH 

Assistant  Editor  and  Manager 

N.  E.  D.  SHEPPARD 


J.  CLARK  KEITH  . 
W.  ST.  J.  MILLER 

D.  W.  J.  BROWN  . 
W.  R.  MOUNT  .  . 
K.  L.  DAWSON   .    . 

w.  f.  McLaren   . 

A.  JACKSON  .  .  . 
GEO.  P.  BROPHY  . 
C.  M.  ARNOLD   .    . 

E.  A.  GRAY  .  .  . 
M.  J.  MURPHY  .  . 
E.  A.  RYAN  .    .    .    . 


ASSOCIATE   EDITORS 

.Border  Cities  G.R.TAYLOR Niagara  Falls 

.  Calgary  F.  C.  C.  LYNCH Ottawa 

Cape  Breton  R.  C.  FLITTON Peterborough 

Edmonton  HECTOR  CIMON  ....  Quebec 

Halifax  D.  A.  R.  McCANNEL     .    .  Regina 

Hamilton  H.  B.  PELLETIER   ....  Saguenay 

Kingston  C.  H.  E.  ROUNTHWAITE  Sault  Ste.  Marie 

Lakehead  W.  J.  JOHNSTON  ....  St.  John 

Lethbridge  L.  W.  WYNNE-ROBERTS  Toronto 

London  P.  H.  BUCHAN Vancouver 

Moncton  HUGH  PETERS Victoria 

Montreal  P.  BURKE-GAFFNEY  .    .   Winnipeg 


VOL.  VI 


December  1923 


No.  12 


&f)e  Secretary's;  jHessage 

Due  to  the  belief  that  in  our  broabencb  objects  lie  a  greater  hope  to 
achiebe  success  toe  babe  manp  abbeb  pleasant  memories  of  engineering 
gatherings  burtng  the  past  pear. 

Map  the  pears  to  come  increase  anb  intenstfp  that  spirit  of  fricnbsijip 
anb  goob  fellotosfjtp  tohicb  is  (ast  becoming  the  characteristic  spirit  prcbailing 
at  meetings  of  ®he  Snstitule,  for  in  that  bircction  is  a  sure  patlj  to  greater 
influence  anb  stanbing. 

Jfor  toljat  of  progress  the  past  pear  has  brought  let  us  be  thankful. 

iHap  the  Christmas  season  be  one  of  glabncss  to  all,  anb  the  j^cto  ©ear 
one  of  greater  jop  anb  prosperitp  is  the  sincere  toish  of  pour  secretarp. 

Jfraserfe.  Hcitrj. 

Annual  Meeting  at  Ottawa 

Many  members  of  The  Institute  recall  with  consider- 
able pleasure  the  enjoyable  professional  meeting  held  in 
Ottawa  in  February  nineteen  nineteen,  and  many  are 
looking  forward  in  anticipation  to  the  annual  general 
and  general  professional  meeting  already  announced  to 
be  held  in  Ottawa,  Wednesday  and  Thursday,  January 
twenty-third  and  twenty-fourth,  the  general  meeting  to 


be  convened  in  Montreal  on  the  morning  of  January 
twenty-second  for  the  purpose  of  appointing  auditors  and 
nominating  scrutineers  to  count  the  officers'  ballot.  The 
meeting  will  then  adjourn  to  reconvene  in  Ottawa  at  ten 
o'clock  on  the  morning  of  the  twenty-third,  at  the  Chateau 
Laurier. 

Apart  from  the  general  business  of  The  Institute 
which  must  be  transacted,  Council  has  already  approved 
of  the  programme  for  the  professional  meeting,  in  which 
social  events  predominate. 

The  men  of  the  Ottawa  Branch  are  ideal  hosts  and 
entertainers,  and  all  who  plan  to  attend  the  meeting  are 
assured  of  an  enjoyable  visit  to  the  capital  city.  It  is 
anticipated  that  it  will  be  one  of  the  largest  gatherings 
of  engineers  ever  assembled  at  an  annual  meeting. 

Programme 
Wednesday — January  23rd. 

Morning:       9.00  a.m.     Registration. 

10.00  a.m.    Reports  of  Committees. 
Reports  of  Branches. 
Noon:  Luncheon  —  Chateau  Laurier.  His  Excel- 

lency the  Governor-General  of  Canada 
will  be  present. 
Address    by    Doctor    Charles    Camsell, 
m.e.i. a,  Deputy  Minister  of  Mines. 
Afternoon:    Unfinished  business. 
Report  of  Scrutineers. 
Inauguration  of  newly  elected  President. 
Evening:      Banquet  and  Smoker.     (Somewhere  in 
Quebec.) 

Thursday — January  24th. 


Morning: 
Noon: 


Afternoon: 
Evening: 


Professional  Meeting.    Papers  and  speak- 
ers being  selected. 

Luncheon. 

The  Centenary  of  the  Rideau  Canal. — 

Biography  of  Colonel  Bye,  the  engineer. 

Speaker  —  Mr.  Hamnett  P.  Hill. 

Visit  to  Deschenes. 

Ball. 


Amendments  to  By-laws 

The  final  report  of  the  Legislation  and  By-laws 
Committee  was  submitted  to  the  Council  of  The  Institute 
at  the  regular  meeting  held  on  November  nineteenth, 
nineteen  twenty-three,  a  progress  report  having  been 
previously  submitted  to  each  councillor  recommending 
certain  amendments  to  the  by-laws.  The  report  of  the 
committee,  together  with  suggestions  from  councillors, 
was  fully  discussed,  it  being  finally  resolved  that  certain 
amendments  were  advisable  and  should,  in  accordance 
with  the  by-laws,  be  submitted  to  the  membership  for 
discussion  at  the  annual  meeting,  preceding  a  vote  of  the 
corporate  membership  later  regarding  their  adoption. 

Proposed  Changes 

Section  12.    Amend  to  read: — 

The  officers  of  The  Institute  shall  be  a  president,  five  vice-presidents, 
one  councillor  from  each  branch  having  less  than  two  hundred  corporate 
members,  two  councillors  from  each  branch  having  two  hundred  and 
less  than  four  hundred  corporate  members,  three  councillors  from 
each  branch  having  four  hundred  coqxirate  members,  and  an  additional 
councillor  from  each  branch  for  eadi  two  hundred  corporate  members 
over  four  hundred. 

Section  13.    Amend  the  first  paragraph  to  read: — 

The  term  of  office  of  the  president  shall  be  one  year,  of  the  Nice- 
presidents  two  years,  and  of  the  councillors  one  year,  except  in  the 
case  of  councillors  representing  branches  entitled  to   two  or  more 
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councillors.  The  term  of  office  for  such  councillors  shall  be  two  years 
for  those  representing  branches  entitled  to  two  councillors,  and  three 
years  for  those  representing  branches  entitled  to  three  or  more  coun- 
cillors. At  least  one  councillor  shall  be  elected  each  year  from  each 
branch. 

Section  18.     Add  under  list  of  standing  committees: — 
An  engineering  sections  committee. 

Replace  paragraph  four,  section  18,  by  paragraphs  one  and 
two,  section  24: — 

The  council  at  any  time,  may  appoint  special  committees  to 
report  upon  engineering  subjects  or  upon  other  matters  of  interest 
to  The  Institute.  The  annual  general  meeting  may  recommend  to 
the  council  the  appointment  of  special  committees,  and  such  recom- 
mendations shall  be  considered  by  the  council  at  the  first  meeting 
following  the  annual  general  meeting. 

Special  committees  shall  perform  their  duties  under  the  supervision 
of  the  council,  and  shall  report  to  the  council. 

Section  21.     First  paragraph,  fourth  line,  change  the  word  "meeting" 
to  "meetings". 

Section  22.     Replace  the  third  paragraph  by  the  following:— 

The  right  of  prior  publication  of  all  papers  accepted  to  be  read 
at  a  branch  or  professional  meeting  is  reserved  by  The  Institute.  Any 
such  paper  not  accepted  for  publication  shall  be  returned  promptly 
to  the  author.  No  paper  shall  be  considered  eligible  for  any  of  the 
prizes  of  The  Institute,  which  has  been  published  elsewhere  prior  to 
its  publication  by  The  Institute,  unless  published  with  the  consent 
and  approval  of  the  publications  committee,  officially  transmitted  by 
the  secretary. 

Section  24.     (New  section.)     Engineering  Sections  Committee. 

The  engineering  sections  committee  shall  be  composed  of  a 
chairman  who  is  a  member  of  council,  and  a  representative  from  each 
branch.  This  committee  shall  promote  the  establishment  of  sections 
corresponding  to  any  of  the  recognized  branches  of  the  engineering 
profession,  such  as  chemical,  civil,  electrical,  mechanical,  mining, 
hydraulic,  railway,  industrial,  highway,  municipal  and  structural,  in 
the  various  branches  of  The  Institute. 

This  committee  shall  be  responsible  for  the  formation  and  con- 
tinuation of  sections  in  The  Institute  corresponding  to  any  of  the 
generally  recognized  branches  of  the  engineering  profession  by  correlat- 
ing and  co-ordinating  into  Institute  sections,  similar  sections  of  the 
various  branches,  with  such  officers  and  activities  as  the  council  may 
from  time  to  time  approve. 

It  shall  encourage  and  promote  the  exchange  of  papers  between 
similar  sections  of  the  various  branches,  and  shall  assist  the  papers 
committee  in  securing  papers  for  professional  meetings. 

Section  25.     (Newly  numbered  section.)     Adoption  of  Specifications 
(This  appeared  as  paragraph  (b)  under  section  twenty-four.) 

Renumbering  of  sections.     Renumber  all  sections  thereafter,  changing 
present  section  twenty-five  to  twenty-six. 


Section  27.     New  title: 
or  for  Transfer. 


Consideration  of  Applications  for  Admission 


Change  first  sentence  to  read: — 

Immediately  upon  receipt  of  an  application  the  secretary  shall 
forward  copies  of  all  papers  and  correspondence  in  connection  there- 
with to  the  secretary  of  the  branch,  if  any,  to  which  the  applicant 
belongs. 

Section  38.     Delete  the  words,  "except  as  provided  in  by-law  41". 

Section  39.    Amend  to  read: — 

At  the  time  of  his  election  a  corporate  member  mav  compound  all 
future  annual  fees  by  a  single  payment  of  two  hundred  and  fifty  dollars. 
A  corporate  member  in  gcxxl  standing  after  ten  years  of  corporate  mem- 
bership may  compound  his  future  annual  fees  by  a  single  payment  of 
one  hundred  and  fifty  '.hilars,  and  after  fifteen  years  of  corporate  mem- 
bership by  a  single  payment  of  one  hundred  dollars.  The  money  thus 
received  shall  be  invested  and  only  the  income  thereof  used  for  the 
current  expenses  of  The  Institute.  Should  an  Associate  Member 
compound  his  fees,  he  shall  be  subject  to  section  26  as  regards  transfer, 
and  shall  also  be  required  to  pay  a  transfer  fee. 

Section  53.     Add  the  words  "and  juniors"  after  "corporate'members", 
six  words  from  the  end. 


Section  66.    Add: — 

Vacancies  in  the  nominating  committee  as  announced  at  the 
annual  general  meeting  shall  be  filled  by  council  from  the  nomination 
or  nominations  submitted  by  the  branch  in  which  the  vacancies  occur. 

Section  67.    Amend  paragraph  four  to  read: — 

The  officers'  ballot  shall  be  forwarded  by  the  nominating  com- 
mittee to  reach  headquarters  not  later  than  the  fifteenth  day  of  Septem- 
ber, for  presentation  to  council  at  a  meeting  to  be  held  not  later  than 
the  thirtieth  day  of  September,  and  should  be  accompanied  by  a  letter 
of  acceptance  of  nomination  from  each  nominee. 

Amend  paragraph  five  to  read: — ■ 

The  council  shall  examine  the  officers'  ballot  submitted  by  the 
nominating  committee.  If  the  council  find  a  nominee  ineligible  for  the 
office  for  which  he  is  nominated,  or  should  the  consent  in  writing  of  a 
nominee  to  appear  on  the  officers'  ballot  not  be  furnished  before  the 
first  meeting  of  council  in  October,  or  should  any  nominee  after  such 
consent  withdraw  his  name,  such  name  shall  be  deleted,  and  the  council 
shall  substitute  another  name  therefor.  The  words  "Proposed  by 
Nominating  Committee"  and  "Proposed  by  Council"  shall  be  printed 
conspicuously  on  the  ballot,  to  indicate  the  manner  of  nomination  of 
all  nominees. 

Section  68.    Amend  first  paragraph  to  read: — 

Not  later  than  the  seventh  day  of  November,  the  secretary  s.hall 
mail  to  each  corporate  member  of  The  Institute  the  officers'  ballot,  as 
prepared  by  the  nominating  committee  and  the  council. 

Student  Centre  for  Canadians  Attending 
the  Sorbonne 

Six  hundred  years  ago  a  small  sailing  ship  each  year 
could  be  observed  leaving  the  Firth  of  Forth,  bearing  the 
youth  of  Scotland  bound  via  the  Channel,  to  Havre  and 
the  Seine  for  the  great  student  centre  of  Paris.  On 
arrival,  they  were  installed  in  a  section  of  the  Sorbonne 
afterwards  called  the  Scotch  College,  and  which  became 
one  of  the  centres  of  international  intellectual  life.  The 
effect  of  the  annual  migration  to  and  from  Paris  has 
been  far  reaching  and  throughout  the  succeeding  years 
greatly  facilitated  the  rapprochement  between  Britain 
and  France  culminating  some  twenty  years  ago  in  the 
Entente  Cordiale.  It  did  more  —  it  made  for  inter- 
national thinking  —  it  built  up  far  reaching  friendships  — 
and  gave  those  fortunate  ones,  who  could  take  advantage 
of  studies  in  France,  a  truer  perspective  and  better  know- 
ledge of  their  fellowmen  and  inspired  them  to  carry  back 
to  their  native  heath  much  culture  and  art  with  which 
to  shape  their  careers. 

To-day,  with  transportation  facilities  so  improved, 
that  with  a  minimum  effort  and  less  relative  expense, 
students  can  leave  Canada  and  study  at  the  Sorbonne, 
no  building  has,  as  yet,  been  provided  for  them,  no 
union  for  the  development  of  college  friendships;  but 
with  these  once  established,  many  spare  hours  might  be 
devoted  to  the  discussion  and  development  of  the  brand 
of  Canadianism  we  all  realize  is  required  if  we  are  to 
play  the  role  of  mediator  between  the  republic  to  the 
South  and  our  Kin  in  both  Britain  and  France. 

The  door  is  open  for  an  endowment  of  $100,000 
which  will  finance  a  Canadian  Students'  Building  in 
Paris.  This  will  indicate  in  tangible  form  our  apprecia- 
tion of  France's  offer,  for  she  has  given  Canada  suitable 
ground  free  of  charge,  on  the  site  of  those  last  Fortifica 
tions  of  Paris  now  being  demolished.  This  will  always 
be  associated  in  our  minds  with  the  last  war  and  the  part 
that  Canada  played,  1914-18.  The  time  is  ripe  and  we 
do  not  want  to  see  the  work  of  centuries  wasted.  It  is 
Canada's  privilege  to  speak  out  and  let  the  world  know 
that  we  appreciate  our  heritage  and  will  work  to  further 

this  Cause.      Contributed  bv  W.  F.  I)>  vsdalc,  M  E  I.C. 
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Percival  W.  St.  George,  M.E.I.C. 

Percival  Walter  St.  George,  m.e.i.c,  whose  death 
occurred  at  his  home  in  Montreal  on  November  twelfth, 
was  one  of  the  three  surviving  charter  members  of  the 
Canadian  Society  of  Civil  Engineers,  a  man  who  took  a 
prominent  part  in  the  profession  for  a  third  of  a  century. 
He  was  a  member  of  the  first  Council,  and  for  eight  years 
as  councillor  and  four  years  as  vice-president  was  actively 
associated  in  the  development  of  the  engineering  profes- 
sion. 

He  was  born  on  October  22nd,  1849,  in  the  ancient 
royal  burgh  of  Forres,  in  Elginshire,  Scotland,  the  youngest 
son  of  the  late  Colonel  J.  D.  N.  St.  George,  of  His  Majesty's 
Ordnance  Department.  After  being  educated  in  France 
and  at  the  University  of  Edinburgh  he  came  to  Canada 
in  1866.  He  was  first  employed  in  the  engineering  de- 
partment of  the  Nova  Scotia  Railway  and  then  on  the 
survey  for  the  Intercolonial  Railway.  In  1870  he  became 
the  assistant  engineer  of  construction  of  that  system  and 
later  took  part  in  the  survey  of  the  Northern  Colonial 
Railway,  a  work  which  occupied  him  until  1875.  That 
closed  his  railway  career  in  Canada. 

In  1875  Mr.  St.  George  entered  the  service  of  the 
City  of  Montreal.  In  1876  he  was  appointed  deputy 
city  surveyor,  a  post  which  he  held  until  1883,  when 
he  left  Montreal  to  take  the  position  of  divisional  engineer 
on  the  Norfolk  and  Western  Railroad  in  Virginia. 

In  November,  1883,  Mr.  St.  George  returned  to 
Montreal  to  receive  the  appointment  of  city  surveyor 
and  that  important  post  he  filled  with  conspicuous  ability 
until  he  resigned  in  1900.  Thereafter  he  practised  his 
profession  in  Montreal  as  a  consulting  engineer. 

During  the  time  Mr.  St.  George  was  city  surveyor 
he  devoted  a  great  deal  of  attention  to  the  prevention  of 
the  flooding  of  the  lower  parts  of  the  city  which  had  been 
one  of  the  problems  unsolved  for  many  years,  causing 
enormous  damage  to  property,  and  prepared  a  plan  which 
practically  eliminated  flooding  in  the  city.  He  also 
inaugurated  an  extensive  paving  programme  during  his 
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regime,  and  was  the  inventor  of  the  sewer  gully  which 
bears  his  name.  Mr.  St.  George  was  a  member  of  the 
Royal  Flood  Commission  and  a  commissioner  of  the  pro- 
posed drydock  for  Montreal. 

Besides  The  Institute  he  held  membership  in  the 
Institution  of  Civil  Engineers  of  Great  Britain.  He  was 
a  member  of  St.  James  Club,  member  of  St.  Paul's  Lodge, 
A.F.  &  A.M.,  and  was  first  president  of  the  Engineers' 
Club.  In  religion  he  was  an  Anglican,  being  at  one  time 
warden  of  the  Church  of  St.  John  the  Evangelist.  Latterly 
he  worshipped  at  the  Church  of  St.  James  the  Apostle. 

Mr.  St.  George  married  Miss  Flora  Stewart  Town- 
send,  daughter  of  the  late  Rev.  Canon  George  Townsend, 
rector  of  Amherst,  N.S.,  and  Elizabeth  Stewart,  who  was 
the  daughter  of  the  Hon.  Justice  Alexander  Stewart,  C.B., 
Master  of  the  Rolls  and  Judge  of  the  Vice-Admiralty 
Court.  He  is  survived  by  his  widow,  four  sons  and  two 
daughters  —  Mrs.  J.  R.  Kinghorn,  of  British  Columbia; 
Mrs.  Walter  A.  Wilkins,  Major  Frank  T.  St.  George, 
Harry  L.  St.  George,  Percy  T.  St.  George,  all  of  Montreal, 
and  Stewart  F.  St.  George,  of  London,  Eng. 

Referring  to  the  death  of  Mr.  St.  George,  the  Montreal 
Star  in  an  editorial  headed  "A  Faithful  Servant",  said  — 

Montreal  has  been  served  by  many  men  faithfully  in  the  past, 
but  by  none  whose  services  were  more  devoted  and  effective  than 
the  late  Percival  St.  George.  For  many  years  engineer  and  city 
surveyor,  he  planned  and  carried  out  the  extensive  dyke,  revetment 
wall  and  sewer  construction  work  that  freed  the  city  from  the  annual 
floods  that  used  to  create  such  widespread  damage  and  inconvenience. 
It  was  at  a  critical  period  in  the  affairs  of  Montreal  that  Mr.  St.  George 
took  charge  of  his  department,  and  he  brought  to  bear  upon  his  work 
a  patience,  a  thoroughness,  and  a  devotion  that  broke  down  all  obstacles 
and  won  the  support  of  the  citizens.  He  inaugurated  a  better  paving 
movement,  and  he  lived  to  see  many  of  his  pet  schemes  carried  to 
fruition.  He  was  a  man  of  culture  and  broad  outlook,  and  his  interest 
in  civic  affairs  was  by  no  means  confined  to  his  own  department. 
Popular  in  social  circles,  where  he  exercised  a  good  deal  of  influence 
in  his  day,  and  one  of  the  best  known  clubmen  of  the  city,  Mr.  St. 
George  was  for  many  years  a  prominent  figure  in  the  city's  life,  and  he 
enjoyed  in  a  very  large  degree  the  respect  and  esteem  of  a  wide  circle 
of  friends  and  acquaintances.  His  death  removes  a  faithful  servant 
of  the  city  who  set  a  fine  example  of  loyalty  and  sacrifice. 

Charles  Albert  Bigger,  C.E.,D.L.S.,O.L.S.,A.M.E.I.C. 

A  prominent  figure  in  Canadian  engineering  ana 
surveying  circles,  Charles  Albert  Bigger,  c.E.,  D.L.S., 
O.L.S.,  a. m.e.i.c,  assistant  director  of  the  Geodetic 
Survey  of  Canada,  passed  away  suddenly  at  his  office 
on  the  afternoon  of  Friday,  November  10th,  1923.  In 
this  death  the  Dominion  government  loses  a  most  valued 
employee. 

Mr.  Bigger  was  at  work  as  usual  all  day  at  his  office 
in  the  Geodetic  Survey  building  at  the  Central  Experi- 
mental Farm,  and  appeared  to  be  in  the  best  of  health. 
Shortly  after  four  o'clock  in  the  afternoon  he  was  found 
dead  in  his  office  by  a  member  of  his  staff. 

The  late  Mr.  Bigger  was  seventy  years  of  age,  and 
was  born  near  Paris,  Ont.,  on  August  15,  1853.  He  was 
educated  at  high  school  in  Toronto  and  at  the  Royal 
Military  College,  Kingston.  Early  in  his  career  he  made 
engineering  his  profession  and  practised  for  years  in 
Ontario,  the  Northwest  and  British  Columbia. 

It  was  in  1901  that  he  first  entered  the  employ  of 
the  Dominion  government,  and  conducted  surveys  of  the 
international  boundary  in  southeastern  Alaska  and  in 
southern  Quebec.  When  the  Geodetic  Survey  of  Canada 
was  commenced  in  1905,  under  the  late  Dr.  W.  F.  King, 
Mr.  Biggar  was  appointed  as  the  assistant  superintendent, 
and  his  painstaking  care  has  been  reflected  in  the  high 
class  work  which  has  been  performed  by  that  organization. 

In  scientific  instrument  construction  and  care,  the 
late  Mr.  Bigger  was  recognized  as  an  authority.  On  two 
occasions  he  was  sent  to  Europe  and  also  to  the  United 
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PERSONALS 


CHARLES  ALBERT  BIGGER,  C.E.,D.L.S.,O.L.S.,A.M.E.I.C. 

States  to  supervise  the  construction  of  special  apparatus 
for  the  Geodetic  Survey  of  Canada. 

He  did  not  take  an  interest  in  fraternal  circles,  but 
the  Ottawa  branch  of  the  Royal  Astronomical  Society 
mourns  for  him  as  a  past  president,  while  he  was  also  an 
associate  member  of  The  Engineering  Institute.  He  was 
to  have  occupied  a  seat  at  the  head  table  at  a  luncheon 
on  November  14th,  which  was  given  by  The  Engin- 
eering Institute  of  Canada  to  Robert  S.  Whipple,  a  noted 
English  scientific  instrument  authority. 

In  religion  Mr.  Bigger  was  a  Methodist,  and  was  a 
member  of  Dominion  Methodist  church.  Formerly,  for 
several  years,  he  was  a  member  of  Eastern  Methodist 
church,  and  was  a  member  of  the  choir  of  that  church. 

He  is  survived  by  his  widow,  formerly  Miss  Louisa 
Brennan,  whom  he  married  in  1877,  and  one  daughter, 
Mrs.  John  Dawson,  of  San  Francisco,  Cal.  Two  sisters 
and  one  brother  also  survive. 

The  funeral  was  held  at  2.30  o'clock  on  Monday, 
November  12th,  from  his  late  residence,  141  Cartier 
Street,  to  Beechwood  cemetery.  The  funeral  service  was 
conducted  by  Rev.  W.  T.  G.  Brown,  pastor  of  Dominion 
Methodist  church. 

La  Verne  Franklin  Stokes,  s.e.i.c. 

Sincere  regret  is  expressed  at  the  death  of  La  Verne 
Franklin  Stokes,  s.e.i.c,  which  occurred  in  British 
Guiana  on  August  12th,  1923,  while  engaged  on  explor- 
ation work  in  that  country. 

The  late  Mr.  Stokes  was  born  at  Sombra,  Ont., 
September  17th,  1896,  and  upon  returning  from  active 
service  in  the  Great  War,  he  entered  the  Faculty  of 
Applied  Science  of  the  University  of  Toronto  with  the 
class  of  1923,  receiving  his  degree  of  b.a.sc,  in  civil 
engineering  last  spring.  Shortly  after  graduation,  in 
company  with  two  class  mates,  Mr.  Stokes  left  for 
British  Guiana  to  undertake  exploration  work  of  the 
diamond  fields.  The  party  encountered  great  difficulties 
in  river  navigation  and  also  in  securing  suitable  labour. 
When  some  distance  inland,  where  it  was  impossible  to 
secure  medical  assistance,  Mr.  Stokes  contracted  malaria, 
which  resulted  in  his  death.  Mr.  Stokes  joined  The 
Institute  as  a  Student  on  February  17th,  1920. 
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H.  E.  Harcourt,  jr.E.i.c.,  is  managing  director  of 
Industrial  Minerals  Corporation  of  Canada,  Limited, 
Toronto,  Ont. 

G.  S.  Dawson,  a.m.e.i.c,  has  been  transferred  to 
the  Reclamation  Service  at  Ottawa  from  the  Irrigation 
office  in  Calgary. 

Ray  F.  Armstrong,  a.m.e.i.c,  formerly  town  manager, 
Woodstock,  N.B.,  is  a  staff  member  of  the  Citizen  Research 
Institute  of  Canada,  in  Toronto,  Ont. 

I.  H.  Forster,  s.e.i.c,  has  accepted  a  position  with 
Horton  Steel  Works,  Bridgeburg,  Ont.  Mr.  Forster 
graduated  from  the  University  of  Toronto  this  year. 

S.  F.  Workman,  a.m.e.i.c,  recently  accepted  a  posi- 
tion with  the  Public  Works  Department  of  the  province 
of  British  Columbia,  at  Vancouver,  B.C. 

J.  H.  Bradley,  a.m.e.i.c,  has  resigned  from  the 
Canadian  Bridge  Company,  Limited,  Walkerville,  Ont.,  to 
join  the  staff  of  Holcroft  and  Company,  6545  Epworth 
Boulevard,  Detroit. 

Mellis  U.  Ferguson,  m.e.i.c,  who  has  been  engaged 
in  consulting  engineering  and  contracting  at  Gait,  Ont., 
has  taken  charge  of  the  engineering  work  for  the  town 
of  Port  Hope,  Ont. 

W.  B.  Pennock,  jr.E.i.c,  is  with  The  Canadian  Fair- 
banks-Morse Company,  Limited,  at  Windsor,  Ont., 
Mr.  Pennock  is  a  graduate  of  McGill  University  of  the 
class  of  1915. 

E.  A.  Dunn,  s.e.i.c,  has  joined  the  staff  of  James, 
Proctor  &  Redfern,  Limited,  Toronto,  Ont.,  having 
formerly  been  with  the  British  American  Oil  Company, 
Toronto. 

J.  R.  S.  Sutherland,  a.m.e.i.c,  of  Stirling,  Scotland, 
has  left  for  West  Africa  where  he  will  be  district  engineer, 
Gold  Coast  Railways,  Deviations,  Dunkeva,  Seccondee, 
West  Africa. 

H.  S.  Cameron,  a.m.e.i.c,  who  has  been  with  the 
Good  Roads  Board  at  Morris,  Man.,  is  now  on  the  staff 
of  the  Public  Works  Department,  Reclamation  Branch, 
Winnipeg,  Man. 

C.  W.  Taylor,  s.e.i.c,  and  L.  L.  Roquet,  s.e.i.c, 
both  of  the  class  of  1923  in  mechanical  engineering  of 
McGill  University,  are  with  the  Studebaker  Corporation, 
720  South  Michigan  Bend,  Ind. 

W.  R.  Conibear,  jr.E.i.c,  previously  with  the  Hydro- 
Electric  Power  Commission  of  Ontario,  is  now  on  the 
staff  of  Canadian  Allis-Chalmers,  Limited,  John  and 
Franklin  Streets,  Niagara  Falls,  Ont. 

C.  E.  Buhner,  s.e.i.c,  is  with  the  Hamilton  Technical 
Institute  instructing  in  design  and  draughting.  He  was 
previously  on  the  engineering  staff  of  the  General  Motors 
of  Canada,  at  Oshawa,  Ont. 

Wilfred  S.  Lowry,  s.e.i.c,  E.  Collyer,  s.e.i.c,  T.  W. 
Kennedy,  s.e.i.c,  L.  C.  Moorhead,  s.e.i.c,  and  J.  B. 
McClure,  s.e.i.c,  of  the  class  of  '23  of  Queen's  University, 
are  with  the  General  Electric  Company  at  Lynn,  M;i 

C.  Oldrieve  Thomas,  a.m.e.i.c,  has  resigned  from 
the  staff  of  the  Hydraulic  Department  of  the  Dominion 
Engineering  Works,  Limited,  estimating  branch,  to  accept 
a  position  on  the  designing  and  estimating  stall  of  the 
Canadian  Vickers,  Limited. 
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J.  L.  Rannie,  M.E.I. C,  delivered  a  lecture  on  November 
23rd,  to  the  forurth  year  civil  class  of  McGill  University  on 
the  errors  in  astronomical  observations  due  to  the  deflection 
of  the  plumb  line.  Mr.  Rannie  is  in  charge  of  the  trian- 
gulation  work  of  the  Geodetic  Survey  of  Canada. 

Captain  E.  H.  Harrison,  m.c,  m.e.i.c,  of  East 
Grinstead,  Sussex,  England,  is  municipal  engineer  for  the 
Anglo  Persian  Oil  Company,  Limited,  Mohammerah, 
Persian  Gulf.  Captain  Harrison  was  engaged  on  engin- 
eering work  in  Manitoba  and  British  Columbia  for  some 
time  prior  to  going  overseas  in  1915. 

T.  B.  Patterson,  S.E.I.C.,  has  been  resident  engineer 
for  Foundation  Company  on  the  foundation  test  of  a 
large  storage  warehouse  in  the  city  of  Quebec  until 
recently  transferred  by  the  company  to  the  construction 
work  on  the  Drummondville  power  development  dam  of 
the  Southern  Canada  Power  Company. 

C.  G.  Steers,  jr.E.i.c,  of  the  Public  Works  Depart- 
ment, Ottawa,  who  was  temporarily  transferred  to  the 
Port  Arthur  office,  left  for  Ottawa  on  November  4th, 
preparatory  to  taking  up  residence  in  London,  Ont., 
where  he  has  been  transferred  permanently  as  junior 
engineer  in  the  London  office. 

W.  Ray  McClelland,  jr.E.i.c,  who  graduated  from 
McGill  University  in  metallurgical  engineering  in  1922, 
has  been  appointed  to  the  position  of  metallurgist  on 
research  work  with  the  Mil  ford  Electrolytic  Iron  Com- 
pany, 48  Broad  Street,  Milford,  Conn.,  and  is  the  only 
representative  of  a  Canadian  university  on  the  staff  of 
this  company,  all  the  others  being  graduates  of  Massa- 
chusetts Tech. 

Appointed  Assistant  Director  of  Surveys 

Thomas  Shanks,  b.a.Sc,  d.l.s.,  m.e.i.c,  who  has  just 
been  appointed  assistant  director  of  surveys  in  the  Depart- 
ment of  the  Interior,  Ottawa,  was  born  at  Moose  Creek, 
Ontario.  His  earlier  education  was  obtained  at  the 
Ottawa  Collegiate  Institute  and  the  Ottawa  Normal 
School.  After  nine  years  spent  in  public  school  teaching, 
he  entered  the  School  of  Practical  Science,  Toronto,  to 
take  a  course  in  civil  engineering,  including  a  study  of 
hydraulics  and  strength  of  materials,  graduating  in  1900 


with  the  degree  of  b.a.Sc.  In  his  third  year  at  the 
"School"  he  won  the  prize  in  civil  engineering.  In  may 
1900  he  entered  the  topographical  surveys  branch, 
Department  of  Interior,  Ottawa,  as  a  draughtsman.  For 
three  months  during  the  summer  of  1900  he  was  employed 
in  the  field  as  articled  pupil  and  assistant  to  the  surveyor 
on  photo-topographical  survey  of  the  Crow's  Nest  Pass 
coal  area.  The  winter  of  1900-01  was  spent  in  the 
Calgary  office  of  the  topographical  surveys  branch 
compiling  and  draughting  the  map  of  the  Crow's  Nest 
area.  During  the  season  of  1901  he  was  engaged  sever- 
ally as  assistant  on  the  sub-division  of  townships  in 
southern  Alberta,  photo-topographical  survey  of  the 
Selkirks,  B.C.,  and  on  the  survey  of  base  lines.  In 
December  1901  he  returned  to  the  Ottawa  office  of  the 
topographical  surveys  branch  and  shortly  afterwards  was 
placed  in  charge  of  the  preparation  of  instructions  to 
surveyors  for  their  field  work.  In  1902  he  obtained  his 
commission  as  a  Dominion  Land  Surveyor.  In  1904  he 
was  made  assistant  chief  draughtsman,  in  1911  he  became 
chief  draughtsman,  and  in  August  1914  became  assistant 
surveyor  general.  In  February  1921  Dr.  E.  Deville, 
Hon.M.E.i.c,  the  surveyor  general,  took  charge  of  the 
surveys  bureau  of  the  Department  of  the  Interior,  when 
Mr.  Shanks  was  placed  in  charge  of  the  topographical 
surveys  branch  which  position  he  has  held  up  to  his 
present  promotion.  Mr.  Shanks  is  a  member  of  the 
Rotary  Club,  Laurentian  Club  and  the  Rivermead  Golf 
Club,  at  the  present  time  being  vice-president  of  the 
two  latter  clubs.  In  fraternal  circles  he  is  a  prominent 
member  of  the  Masonic  order. 

Joins  Canadian  Vickers,  Limited 

Max  V.  Sauer,  m.e.i.c,  has  resigned  from  the 
engineering  department  of  the  Hydro-Electric  Power 
Commission  of  Ontario  to  become  hydraulic  engineer 
for  Canadian  Vickers,  Limited,  with  headquarters  in 
Montreal.  Prior  to  locating  in  Montreal  Mr.  Sauer  is 
spending  several  months  in  England  making  an  intimate 
study  of  the  equipment  and  apparatus  manufactured  by 
Vickers,  Limited. 

Mr.  Sauer  was  born  at  Plattsville,  Ont.,  on  Juen 
7th,  1880,  and  graduated,  taking  the  mechanical  and 
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electrical  course  in  the  School  of  Practical  Science, 
University  of  Toronto,  in  1901.  He  took  a  post-graduate 
course  in  1902,  and  received  a  fellowship,  University  of 
Toronto,  1903.  Following  a  brilliant  university  course 
he  started  his  professional  career  as  draughtsman  with 
the  Ontario  Power  Company  at  Niagara  Falls,  and  in  the 
following  year  became  assistant  to  the  mechanical  engineer. 
In  1905  he  was  chief  designer  of  the  Niagara  Falls  Power 
Company,  Niagara  Falls,  N.Y.,  and  the  following  year 
was  construction  engineer  of  the  Iroquois  Construction 
Company,  Buffalo,  N.Y.  In  1907  he  was  chief  designer 
of  the  Ontario  Power  Company,  and  the  next  year  became 
mechanical  assistant  to  the  engineer  in  charge  of  the 
Ontario  Power  Company.  During  these  years  he  was 
responsible  for  the  computation  and  design  of  transmission 
lines  and  substations,  and  the  design  of  extensions  to  the 
plant.  In  1912  he  was  mechanical  engineer  for  the 
Ontario  Power  Company  in  full  charge  of  design,  field, 
and  inspection  department.  He  later  became  associated 
with  the  Hydro-Electric  Power  Commission  of  Ontario, 
and  in  connection  with  the  design  and  construction  of 
the  Queenston-Chippawa  power  development  he  occupied 
a  prominent  position. 

Mr.  Sauer  joined  The  Institute  as  a  Student  in  1904, 
and  was  elected  to  membership  on  March  11th,  1913. 
Mr.  Sauer  is  known  amongst  his  fellow  engineers  as  a 
man  of  ability  and  integrity,  which,  joined  with  the  fact 
that  he  is  popular  and  highly  esteemed,  indicates  that 
he  will  add  considerable  strength  to  the  organization  of 
Canadian  Vickers,  Limited. 


THIS  MONTH'S  CONTRIBUTORS 


I 


Guelph  Complete  1923  Paving  Programme 

Summary  of  work  consummated  during  the  year,  under  the  supervision 

of  H.  S.  Nicklin,  A.M.E.I.C.,  city  engineer. 
First  concrete  laid  May  25th.     Completed  October  15th. 
Yardage  46,000  sq.  yds. 
Mix  used,  \-Wt-?>. 

Type,  one  course,  with  integral  curb  without  reinforcing. 
Average  thickness  7  inches  (centre  8  ins.  side  6  ins.). 
Average  area  of  concrete  laid  per  working  day,  including  short  days, 

550  sq.  yds. 
Cost  (estimated,  but  believed  to  be  outside  figure). 

Subgrading   (including  excavation,   labour  on  boulevards,   side- 
walks, etc.,)  $0.44  per  sq.  yd. 

Pavement  Proper: — 

Labour $0.40  per  sq.  yd. 

Material 1.18    "    "    " 

Total $1.58  per  sq.  yd. 

Plant  rental 0.10    "    "    " 

Engineering  at  2%  or. .  0.04     "    "    " 

Interest  on  loan 0.06    "    "    " 

Total $2.22    

Gravel  (pit  owned  by  city)  crushed  and  screened  only  used,  charged 

to  pavement  at  $0.75  per  square  yard. 
Trucks  charged  to  pavement  work  at  $2.00  per  hour. 
Teams  on  subgrading  at  $0.80  per  hour. 
All  work  done  by  day  labour  varying  from  $0.35  to  $0.45  per  hour. 


Edward  C.  Tonge, 
B.Sc,  (Tech.),  A.M. E.I.C. 


Concrete  Pavement,  Dundas  Road,  Guelph,  Ont 


Coke  Manufacture  with  By-Product  Recovery 

The  manufacture  of  coke  with 
by-product  recovery  is  described 
in  a  most  interesting  manner  in  a 
paper  by  Edward  C.  Tonge,  b.Sc, 
(Tech.),  a.m.e.i.c,  which  appears 
in  this  issue  of  The  Journal.  This 
paper  was  presented  by  Mr.  Tonge 
before  the  Cape  Breton  Branch, 
The  Engineering  Institute  of 
Canada,  on  April  17th,  1923. 

Born  at  Westhoughton,  Lan- 
cashire, England,  on  September 
4th,  1894,  Mr.  Tonge  was  educat- 
ed at  the  Bolton  Grammar  School, 
from  1906  to  1912,  proceeding 
thence  to  the  Manchester  Univer- 
sity School  of  Technology,  graduating  from  there  with 
the  degree  of  Bachelor  of  Technical  Science  in  applied 
chemistry  in  1915.  He  then  accepted  a  position  with 
Messrs.  Simon  Carvees,  Limited,  Manchester,  spending 
several  months  on  operation  of  benzol  plants  in  York- 
shire and  Lancashire.  In  March  1916,  Mr.  Tonge  joined 
the  Royal  Engineers  serving  three  years  including  some 
overseas  service  after  which  time  he  rejoined  the  staff  of 
Messrs.  Simon  Carvees,  Limited,  as  assistant  until  coming 
to  Canada  in  September  1919.  Upon  his  arrival  here 
Mr.  Tonge  was  on  the  heating  staff  at  the  coke  oven 
department  of  the  Dominion  Iron  and  Steel  Company, 
Sydney,  and  was  appointed  testing  engineer  on  the  same 
plant  in  June  1920,  in  which  capacity  he  is  still  engaged. 

Metals  in  Engineering  Service 

Metals  in  Engineering  Service 
is  the  title  of  a  paper  presented  by 
Gordon  Sproule,  m.sc,  a.m.e.i.c, 
before  the  Montreal  Branch,  The 
Engineering  Institute  of  Canada, 
on  April  26th,  1923,  and  in  this 
paper  the  author  discusses  the 
service  of  metal  as  affected  by 
quality  and  suitability  of  material 
and  by  the  features  of  mechanical 
design. 

Mr.  Sproule  is  a  native  of 
Montreal  where  he  was  born  on 
April  23rd,  1885.  He  is  the  son 
of  the  late  W.  J.  Sproule,  c.e., 
assistant  engineer  of  Montreal 
harbour,  under  the  late  Sir  John  Kennedy  for  about 
thirty-five  years  and  was  educated  at  St.  Lambert  Aca- 
demy, (Gold  Medalist),  and  Montreal  High  School  and 
graduated  from  McGill  Universitv  in  mining  engineering 
in  1908  (B.Sc);  M.Sc,  McGill  University  (metallurgy) 
1909  with  the  Governor  General's  Medal  for  Graduate 
Research.  From  1909  to  1910  Mr.  Sproule  was  research 
fellow  and  instructor  at  the  same  University  and  spent 
the  next  five  years  with  the  Canadian  Pacific  Railway, 
Angus  shops  as  wheel  inspector,  assistanl  engineer  of 
t<-4s  and  engineer  of  tests.  In  1916,  he  accepted  a  p. 
tion  as  assistant  inspector  of  steel,  imperial  Ministry  of 
Munitions,  Montreal,  and  tin-  next  yeai  \\.i-  engaged 
in  the  same  work  at  Hamilton,  Ontario.  Mr.  Sproule 
became  lecturer  in  metallurgy  in  1918  and  is  still  on  that 
work. 


Gordon  Sproule, 
M.Sc,  A.M.E.I.C. 
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ELECTIONS  AND  TRANSFERS 


EMPLOYMENT  BUREAU 


At  the  meeting  of  Council  held  on  November  19th, 
1923,  the  following  elections  and  transfers  were  effected: — 

Members. 

HERD,  Walter,  mining  engineer,  Dominion  Coal  Company, 
Glace  Bay,  N.S. 

HUSSEY,  Erwin  Howard,  C.E.  (Univ.  of  Maine),  chief  engineer, 
Minnesota  &  Ontario  Paper  Company  and  all  allied  interests  at 
International  Falls,  Minn.,  U.S.A. 

LAVOIE,  Edouard,  B.A.  (Laval  Univ.),  B.Sc.  (Queen's  Univ.), 
supt.  of  mills,  Chicoutimi  Pulp  Company,  Chicoutimi,  Que. 

Associate  Members. 

BARLTROP,  Ivan  Charles,  B.A.  (Cambridge  Univ.),  engr., 
Canada  Land  &  Irrigation  Co.  Ltd.,  Medicine  Hat,  Alta. 

BEATON,  George,  shops  supt.,  Dominion  Iron  &  Steel  Com- 
pany, Sydney,  N.S. 

CH'ISHOLM,  Christopher  Ronald,  of  New  Glasgow,  N.S. 

HUME,  Duncan  Clive  Mackenzie,  (City  &  Guilds  of  London 
Inst.),  squadron  leader  in  charge  of  technical  services,  Camp  Borden, 
Ont. 

MARTIN,  Robert  McCreadie,  B.Sc.  (Univ.  of  Alta.),  of  Evans- 
burg,  Alta. 

MICHAUD,  Joseph  Arthur,  asst.  engr.  dept.  of  public  works, 
Ontario,  Toronto,  Ont. 

MORROW,  Thomas  Maclellan,  B.Sc.  (McGill  Univ.),  field  engr., 
Shawinigan  Engineering  Company,  La  Gabelle,  Que. 

Juniors. 

BRICKENDEN,  William  Thomas,  B.A.Sc.  (Univ.  of  Tor.),  sales 
engr.  and  asst.  mgr.  A.  W.  Cash  Co.  of  Canada  Ltd.,  Toronto,  Qnt. 

DRAKE,  Robert  Ludlow,  junior  engr.,  Reclam.  Service,  Dept. 
of  the  Interior,  Ottawa,  Ont. 

HIGGINS,  Thomas  James,  mgr.,  Ross  Engrg.  Co.  of  Canada, 
Montreal. 

SAMPSON,  Cyrus  Dexter,  designing  and  dfting.,  Dominion  Coal 
Company,  Ltd.,  Glace  Bay,  N.S. 

Transferred  from  the  class  of  Associate  Member  to  that 
of  Member. 

COLLIER,  Ernest  Victor,  Lieut.-Col.,  D.S.O.,  with  Anglo-Persian 
Oil  Co.  Ltd.,  Maidan-i-Napthun,  Persia. 

Transferred  from  the  class  of  Junior  to  that  of 
Associate  Member. 

STEPHENSON,  George  Elgin,  B.A.Sc.  (Univ.  of  Tor.),  county 
engr.  and  road  supt.  of  Bruce  county,  Ontario,  residing  at  Walkerton, 
Ont. 

SWAN,  Albert  William,  B.A.Sc.  (Univ.  of  Tor.),  in  charge  works 
office  and  progress  for  Sterling  Telephone  Co.,  Dagenham,  Essex, 
England. 

YOUNG,  Frank  Bennett,  asst.  canal  supt.,  C.P.R.,  D.N.R., 
Strathmore,  Alta. 

Transferred  from  the  class  of  Student  to  that  of 
Associate  Member. 

MEADD,  Howard  Elliott,  B.Sc.  (Queen's  Univ.),  designing  engr., 
Backus,  Brooks  &  Co.  and  allied  interests,  Fort  Frances,  Ont. 

PEARSE,  Warwick  G.,  B.Sc.  (Queen's  Univ.),  designer,  works 
dept.,  City  of  Toronto,  Ont. 

SMITH,  Campbell  Taylor,  B.A.Sc.  (Univ.  of  Tor.),  member  of 
firm,  Rutherford  and  Smith,  St.  Catharines,  Ont. 

Transferred  from  the  class  of  Student  to  that  of  Junior, 
deCARTERET,  Helier  St.  George  Squares,  B.Sc.  (Dalhousie 
Univ.),  struct'l  dftsman.,  Trussed  Steel  Company,  Youngstown,  Ohio. 
IBBETSON,  Neale  Roberts,  charge  of  reinf.  for  Cooper  Wideman 
Construction  Co.  on  new  sewage  disposal  plant  for  town  of  Spring- 
wells,  Mich.,  U.S.A. 

MCLEAN,  Basil  M.,  B.A.Sc.  (Univ.  of  Tor.),  petroleum  engr., 
The  Sloan  and  Zook  Company,  Eldred,  Pa. 

The  following  Students  were  admitted: — 
ANDREWS,  Donald  Cochrane,  68  Arlington  Avenue,  Westmount, 


Que, 


GRIESBACH,  Robert  James,  Collingwood,  Ont. 
LLOYD,  David  Stevenson,  Sault  Ste.  Marie,  Ont. 
PIPPY,  George  Alexander,  Sackville,  N.B. 


Situations  Wanted 

Mechanical  Engineer 

Mechanical  engineer,  graduate,  a.m.e.i.c,  professional  engineer 
of  Quebec.  Eighteen  years  experience  in  mechanical  design  and 
construction,  factory  and  power  plant,  maintenance  and  operation, 
production  and  costs.  Good  executive  ability  and  aggressive.  At 
present  employed  as  assistant  chief  engineer  of  one  of  the  largest 
industrial  plants  in  the  Montreal  district.  Desires  position  as  chief 
engineer  of  industrial  plant.     Apply  box  130-W. 

Structural  Engineer 

Structural  engineer,  a.m.e.i.c,  age  32,  varied  experience  as 
draughtsman,  checker  and  designer  on  steel  and  concrete  buildings, 
hydro-plants,  etc.,  with  bridge  companies  and  engineers.  At  present 
engaged  would  change  to  more  progressive  concern  with  assured  future. 
Box  No.  129-W. 

Situations  Vacant 

Mechanical  Engineer 

Opening  in  an  engineering  department  for  an  assistant  of  good 
training  and  initiative,  with  a  few  years  experience  along  mechanical 
and  paper  mill  lines.     Apply  Box  63-V. 

Structural  Engineer 

Structural  engineer  wanted,  experienced  in  designing  steel  build- 
ings and  bridges,  with  knowledge  of  costs.  Good  opening  in  executive 
capacity.     Box  61-V. 

Royal  Canadian  Engineers 

Through  the  deputy  minister  of  the  Department  of  National 
Defence,  G.  J.  Desbarats,  C.M.G.,  m.e.i. c,  advice  has  been  received 
that  a  few  vacancies  can  be  arranged  in  the  near  future  for  the  appoint- 
ment to  commissions  in  the  Royal  Canadian  Engineers.  The  condi- 
tions under  which  the  appointments  are  made  and  the  rates  of  pay 
allowances  laid  down  for  the  various  grades  of  officers  are  shown 
below. 

Extracts  from  paras.  167  and  168  King's  Regulations  and  Orders 
for  The  Canadian  Militia,  1917. 

167.  To  be  eligible  for  a  commission  on  first  appointment  to  a 
Corps  of  the  Permanent  Active  Militia  a  candidate  must  be: — 

(a)  certified  by  a  medical  board  to  be  physically  fit  for  military 
service  in  accordance  with  App.  VI.,  Regulations  for  the 
Canadian  Medical  Service,  1914; 

(b)  between  the  ages  of  18  and  25  on  the  1st  day  of  January 
in  the  year  in  which  he  would  be  first  appointed; 

(c)  unmarried,  and 

(d)  he  must  either— 

(i)  possess  a  diploma  of  graduation  or  a  certificate  of 
military  qualification  from  the  Royal  Military  College 
of  Canada,  and  be  recommended  by  the  Commandant; 
or 

(ii)  Hold  a  commission  in  the  Active  Militia;  possess  the 
literary  qualifications  laid  down  in  para.  168;  obtain 
the  long  course  certificate  prescribed  in  para.  169; 
and  be  recommended  by  the  Commandant,  R.M.C.; 
or 

(iii)  have  served  satisfactorily  for  a  period  of  at  least  six 
months  as  a  combatant  officer  in  His  Majesty's  regular 
forces,  and,  if  a  candidate  for  the  artillery  or  engineers, 
in  a  corresponding  arm;  or 

(iv)  while  on  active  service  with  a  British  force  have  held  a 
combatant  commission  (if  in  artillery  or  engineer 
candidate,  in  a  corresponding  arm),  for  a  continuous 
period  of  at  least  one  year,  be  recommended  by  the 
Commanding  Officer  under  whom  he  served,  and  possess 
the  literary  qualifications  laid  down  in  para.  168. 

168.  A  candidate  will  be  accepted  as  possessing  the  necessary 
literary  qualifications,  referred  to  in  the  preceding  paragraph,  if  he: — 

(a)  has  passed  the  entrance  examination  to  the  R.M.C.  of 
Canada,  or 

(b)  has  held  a  combatant  commission  in  His  Majesty's  regular 
forces;  or 

(c)  has  passed  the  matriculation  examination  of  a  Canadian 
University  or  of  any  chartered  British  University;  or 

(d)  has  obtained  a  leaving  certificate  from  one  of  the  educational 
bodies  recognized  by  the  Army  Council,  or  a  certificate 
accepted  by  the  Board  of  Examiners  as  the  equivalent  thereof; 
or 

(e)  has  passed  the  literary  examination  laid  down  in  para.  773 
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Proposed  Code  of  Ethics 


In  The  Journal  of  October  nineteen  twenty-two  there 
was  published  a  suggested  Code  of  Ethics  transmitted 
with  the  report  of  the  joint  committee  on  a  code  of  ethics 
for  engineers  compiled  by  representatives  of  the  Founder 
Societies  of  the  United  States,  under  the  chairmanship 
of  Mr.  J.  G.  Christie.  It  was  also  announced  that  a 
committee  had  been  appointed  by  the  Council  to  con- 
sider this  report  and  the  suggested  code. 

Since  then  the  committee  reported  making  slight 
alterations  and  an  expression  of  opinion  was  requested 
from  the  entire  corporate  membership.  In  view  of  these 
replies  the  committee  has  amended  its  report  somewhat, 
making  it  more  closely  approximating  the  original  sugges- 
tion of  the  joint  committee  of  the  American  societies. 

Letter  of  Transmittal 

October  27th,  1923. 
Dear  Sir: — 

The  Committee  on  the  Code  of  Ethics  has  examined  the  replies 
received  to  date  and  begs  to  submit  a  progress  report  in  connection 
with  its  work. 

The  following  is  an  analysis  of  the  replies  received. 

1.  Votes  in  favour,  signed,  with  and  without  comments .  720 

2.  Votes  against,  signed 12 

3.  Votes  in  favour,  unsigned 34 

4.  Votes  against,  unsigned 1 

5.  No  vote,  but  signed 21 

6.  Miscellaneous 134 

Total  received 922 

Of  the  134  miscellaneous  votes,  the  most  are  in  favour  of  the 
Code,  but  considerable  valuable  criticism  and  discussion  was  submitted 
in  connection  with  Articles  9,  10  and  11,  and  a  few  sent  discussions 
regarding  Articles  5  and  6,  and  there  are  scattered  comments  on  one 
or  two  of  the  other  sections. 

After  considering  all  the  replies  received  your  committee  has  re- 
drafted the  proposed  Code  and  a  revised  draft  is  attached  hereto  for 
the  consideration  of  Council. 

It  will  be  noted  that  there  is  practically  no  change  in  the  spirit 
of  Articles  1,  2,  3,  4,  5,  7,  11  and  12,  and  that  Articles  6  and  8  have 
been  combined.  New  wording  to  make  the  meaning  clearer  is  suggested 
for  Articles  4,  5,  6  and  8.  Article  9  has  been  omitted  as  impracticable 
of  enforcement  under  present  conditions  and  because  it  is  doubtful 
if  the  clause  is  really  a  matter  of  ethics.  Article  10  is  in  somewhat 
the  same  category  as  9,  but  part  of  it  has  been  left  in  and  modified. 

A  minor  change  has  been  made  in  the  proposed  procedure  for  the 
selection  of  the  Committee  on  Professional  Conduct. 

On  the  whole,  the  Committee  feels  that  the  new  draft  represents 
the  views  of  the  membership  very  fairly.  We  suggest  that  the  Com- 
mittee be  empowered  to  prepare  extracts  from  a  number  of  the  best 
comments  and  criticisms  for  publication  in  The  Journal  and  that  the 
old  and  new  drafts  of  the  proposed  Code  be  also  published  at  the  same 
time. 

Yours  very  truly, 

Frederick  B.  Brown.  M.E.I.C. 
F.  P.  Shearwood.  M.E.I.C. 
Committee  on  Code  of  Ethics. 

Original  Draft 

1.  —  The  engineer  shall  carry  on  his  professional  work  in  a  spirit 
of  fairness  to  employees  and  contractors,  fidelity  to  clients  and  em- 
ployers, loyalty  to  his  Country  and  devotion  to  high  ideals  of  courtesy 
and  personal  honour. 

2.  —  He  should  refrain  from  associating  himself  with  or  allowing 
the  use  of  his  name  by  an  enterprise  of  questionable  character. 

3.  —  He  shall  advertise  only  in  a  dignified  manner,  being  careful 
to  avoid  misleading  statements. 

4.  —  He  shall  regard  as  confidential  any  information  obtained  by 
him  as  to  the  business  affairs  and  technical  methods  or  processes  of  a 
client  or  employer. 


5.  —  He  shall  have  no  interest,  direct  or  indirect,  in  any  materials 
supplies  or  equipment  used  in  the  construction  work  of  his  client  or 
in  any  firms  receiving  contracts  for  his  client's  work,  without  in  advance 
informing  his  client  of  the  nature  of  such  interest  and  obtaining  his 
sanction. 

6.  —  He  shall  refrain  from  using  any  improper  or  questionable 
methods  of  soliciting  professional  work  and  decline  to  pay  or  to  accept 
commission  for  securing  such  work.  He  shall  not  compete  with  another 
engineer  for  employment  on  the  basis  of  professional  charges  by  reduc- 
ing his  usual  charges  and  attempting  to  underbid  after  being  informed 
of  the  charges  named  by  the  other  engineer. 

7.  —  He  shall  accept  compensation,  financial  or  otherwise,  for  a 
particular  service  from  one  source  only,  except  with  the  full  knowledge 
and  consent  of  all  interested  parties. 

8.  —  He  shall  not  use  unfair  means  to  win  professional  advance- 
ment or  to  injure  the  chances  of  another  engineer  to  secure  and  hold 
employment. 

9.  —  He  shall  refrain  from  tendering  on  competitive  work  upon 
which  he  may  be  professionally  acting  as  engineer  and  also  from  acting 
as  consulting  engineer  in  connection  with  any  work  upon  which  he  may 
be  acting  as  contractor. 

10.  —  He  shall  discourage  the  practice  of  consulting  engineering 
by  manufacturers  and  contractors,  and  endeavour  to  have  all  engin- 
eering plans  and  other  documents  signed  by  the  engineer  directly 
responsible  for  them. 

11.  —  He  shall  not  review  the  work  of  another  engineer  for  the 
same  client,  except  with  the  knowledge  or  consent  of  such  engineer, 
or  unless  the  connection  of  such  engineer  with  the  work  has  been  ter- 
minated. 

12.  —  He  should  co-operate  in  upbuilding  the  engineering  pro- 
fession by  exchanging  general  information  and  experience  with  his 
fellow  engineers  and  students  of  engineering  and  also  by  contributing 
to  the  work  of  engineering  societies,  schools  of  applied  science  and  the 
technical  press.     He  should  interest  himself  in  the  public  welfare. 

Administration.— The  Council  of  The  Institute  shall  appoint  a  standing 
Committee  on  Professional  Conduct,  which  shall  include  representatives  of 
various  interests,  to  administer  the  Code  of  Ethics.  The  duties  of  such  a  com- 
mittee shall  be  to  interpret  the  code  and  to  render  opinions  on  any  case 
of  questionable  conduct  on  the  part  of  members,  that  may  be  submitted 
to  the  committee.  These  interpretations  shall  be  reported  to  the  Coun- 
cil of  The  Institute  who  may  approve  them  or  take  such  other  action 
as  may  seem  just  and  expedient.  The  report  of  the  Committee  on 
Professional  Conduct,  when  approved  by  the  Council,  shall  be  printed 
in  abstract  and  in  anonymous  form,  in  the  annual  report  of  The  Institute 
for  the  instruction  and  guidance  of  members. 

The  Committee  on  Professional  Conduct  shall  be  appointed  by 
the  Council  holding  office  at  the  time  of  the  adoption  of  this  Code,  and 
shall  consist  of  five  members,  one  appointed  for  five  years,  a  second 
for  four  years,  a  third  for  three  years,  a  fourth  for  two  years  and  a  fifth 
for  one  year  only.  Thereafter,  the  Council  then  holding  office  shall 
appoint  one  member  annually  to  serve  for  five  years,  and  shall  also  fill 
any  vacancies  that  may  occur  for  the  unexpired  term  of  any  member 
who  has  withdrawn.  These  appointments  shall  be  made  from  among 
the  elder  members  of  The  Institute  so  that  advantage  may  be  obtained 
from  their  experience  and  judgment.  The  committee  after  appoint- 
ment shall  elect  its  own  chairman  and  secretary.  The  committee  shall 
have  power  to  secure  evidence  or  other  information  in  any  particular 
case,  not  only  from  The  Institute's  own  members,  but  if  it  should  seem 
desirable,  from  men  in  other  professions.  The  committee  may  also 
appoint  a  sub-committee  to  consider  certain  cases  when  deemed 
necessary. 

This  committee  shall  investigate  all  complaints  submitted  to  it 
by  the  secretary  of  The  Institute  bearing  upon  the  professional  conduct 
of  any  member,  and  after  the  member  involved  has  been  given  a  fair 
opportunity  of  being  heard,  shall  report  its  finding  to  the  Council  of 
The  Institute,  with  its  recommendations. 

The  Council  of  The  Institute  shall  have  the  power  to  act  on  the 
recommendation  of  the  Committee  on  Profession, il  Conduct,  either 
(1)  to  censure  by  letter  the  conduct  of  the  member  who  has  acted 
contrary  to  the  code,  if  the  breach  is  of  a  minor  character,  oi  f2)  to  cause 
the  member's  name  to  be  temporarily  or  permanently  stricken  from 
the  roll  of  The  Institute,  or  (3)  to  proceed  against  the  member  as  pro- 
vided by  law. 
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Comments 

The  following  comments  apply  to  the  draft  of  the  Code  of  Ethics 
as  first  sent  out  to  the  membership,  and  were  submitted  by  various 
members  in  connection  with  the  request  for  criticism  of  the  proposed 
code. 

Clause  1.  Object  satisfactory,  but  does  not  properly  cover  the 
case  of  an  alien  engineer  practising  in  Canada. 

Clause  4.  Does  this  clause  prevent  the  use  of  his  own  data  on 
a  research  for  his  firm  after  terminating  his  employment  ?  Some 
firms  have  made  unfair  contracts  with  chemists  in  this  respect. 

Do  not  see  why  an  engineer  in  taking  a  new  position,  is  not  entitled 
to  install  improved  methods,  which  were  practised  by  a  former  employer. 

Clause  5.  The  extreme  case  of  the  conditions  of  this  clause  makes 
it  unacceptable  to  me.  Why  should  I  tell  my  client  that  I  own  five 
shares  of  a  bridge  company's  stock  just  because  this  bridge  company 
is  supplying  the  steel  for  a  job  I  am  engineering  ? 

It  seems  that  the  word  "financial"  should  be  inserted  before  the 
word  "interest"  in  the  first  and  fourth  lines  in  clause  No.  5. 

An  engineer's  interest  in  materials,  etc.,  should  be  of  the  highest 
order. 

I  think  this  might  rather  be  given  as  sound  advice  than  laid  down 
as  law!  If  one  does  not  rob  a  man,  there  is  nothing  dishonest  in 
neglecting  to  tell  him  one  could  if  so  minded. 

Clause  6.  I  have  established  agencies  in  various  foreign  countries 
and  in  two  or  three  places  in  the  U.S.A.  These  are  held  by  engineers 
who  do  not  specialize  in  my  line  but  who  solicit  work  for  me.  If  they 
are  successful  in  securing  any  they  receive  a  certain  fixed  percentage 
of  the  fee.  They  often  advertise  themselves  on  their  letterheads  as 
my  representatives,  and  everything  is  on  the  square  and  above  board. 
This  I  deem  to  be  perfectly  legitimate  and  ethical,  but  perhaps  The 
Institute  does  not.  I  should  like  to  hear  from  The  Institute  on  the 
matter. 

This  is  very  applicable  to  consulting  engineers.  The  American 
Societies  are  proposing  to  collect  a  fee  from  all  their  members  who 
obtain  employment  through  the  Society  employment  agency.  This 
should  be  taken  into  account  in  this  article. 

Clause  8.  While  I  consider  it  a  duty  to  uphold  the  interests  of 
other  engineers,  there  are  times  when  duty  to  ones  client  may  necessitate 
a  criticism  of  engineers  on  his  staff;  how  does  this  clause  apply  to  such 
a  case. 

Clause  9.  This  is  good  advice  but  I  think  should  not  be  made 
law.  An  honest  man  may  be  a  partner  in  a  firm  of  contractors  and 
also  engineer  on  the  job.  To  act  honestly  in  these  two  positions 
need  not  be  unprofessional  conduct. 

Will  this  prevent  firms  such  as  X-Y-Z  from  designing  and  carrying 
out  the  construction  ?     If  so  I  don't  think  it  can  be  enforced. 

Does  the  word  "contractor"  mean  any  firm  who  installs  work 
for  an  owner.  Is  there  any  distinction  between  doing  the  work  at  a 
fixed  cost  after  competing  for  same  or  doing  the  work  by  buying  the 
material,  hiring  labour  for  the  owner  and  receiving  percentage  on  same  ? 
In  the  latter  case  I  do  not  see  why  consulting  work  cannot  be  done 
at  the  same  time  by  the  same  firm  if  they  are  qualified  to  do  so.  Most 
of  the  large  engineering  firms  to-day  purchase  materials  and  install 
plants  for  the  owners  as  well  as  design  them. 

I  object  to  section  9  as  there  is  a  regular  part  of  our  business  to 
both  advise  upon  and  tender  upon  gear  work.  The  matter  of  giving 
technical  advice  is  so  inextricably  mixed  in  with  the  actual  supply  of 
gear  drives  that  we  would  not  attempt  to  separate  them. 

Clauses  9  and  10.  My  reason  for  voting  no  against  paragraphs 
9  and  10  is  that  upon  many  cases  in  my  capacity  as  consulting  engineer 
I  am  called  upon  to  give  recommendation  regarding  work  which  is 
directly  allied  to  my  business  as  contractor,  and  very  frequently  I  am 
instructed  to  carry  my  recommendations  to  a  conclusion.  In  so 
doing,  I  feel  that  I  am  not  breaking  any  proper  code  of  ethics,  but 
on  the  other  hand  of  assisting  my  client  and  the  profession  as  a  whole, 
as  I  consider  my  company  is  more  capable  of  carrying  out  my  own 
recommendations  than  is  anyone  else. 

Clause  10.  I  think  such  consulting  work  is  permissable  if  done 
by  an  engineer  properly  authorized,  and  if  plans,  etc.,  are  signed  by  him. 

It  seems  to  me  that  the  "Code  of  Ethics"  as  drawn  would  be  a  very 
proper  one  for  an  association  of  consulting  engineers,  but  for  an  Institute 
like  ours  where  the  consulting  engineers  are  only  a  very  small  proportion 
of  the  membership  and  in  which  I  think  it  can  be  claimed  that  there  are 
equally  prominent  engineers  advising  governments,  corporations  and 
contractors,  Clause  10  of  the  Code  transgresses  every  principle  of  ethics 
in  setting  up  the  consulting  engineer  as  above  the  very  large  majority 
of  the  membership. 

Although  I  object  to  engineers  employed  by  manufacturers  and 
contractors  doing  consulting  engineering  free  of  charge,  nevertheless 
I  do  not  think  they  should  or  even  can  be  excluded  from  a  certain 


amount  of  consulting  engineering  work.  I  would  therefore  suggest 
the  word  "free"  be  inserted  before  the  word  "consulting"  and  para- 
graph 10  would  then  read  "He  shall  discourage  the  practice  of  free 
consulting  engineering,  etc." 

Is  not  fair  to  certain  engineers  in  the  employ  of  large  manufacturing 
companies.  They  are  rendering  service  for  their  employers  in  a  con- 
sulting capacity  that  very  few  independent  engineers  could  give  and  it 
is  given  not  only  to  companies  who  are  clients  of  their  employer  but 
also  to  other  consulting  engineers  in  the  profession. 

If  the  manufacturer  or  contractor  has  information  to  give  why 
should  it  not  be  accepted  for  what  it  is  worth  either  by  laymen  or 
engineer,  the  latter  of  whom  would  probably  require  proof. 

Specialty  manufacturers  are  in  some  cases  in  a  better  position  to 
give  advice  than  the  consulting  engineers. 

In  my  opinion  article  10  needs  revision.  Some  of  the  best  works 
of  the  Age  have  been  made  possible  by  the  engineering  organization 
maintained  by  large  manufacturing  and  contracting  concerns. 

There  are  some  kind  of  consulting  engineering,  as  matters  stand 
now  that  can  be  done  better  by  manufacturers  of  special  or  intricate 
machinery,  than  can  possibly  be  done  by  any  independent  consulting 
engineer.  For  example,  the  development  of  almost  all  electrical 
machinery  has  been  in  the  hands  of  a  comparatively  few  men  in  the 
engineering  and  drafting  offices  of  a  very  limited  number  of  companies, 
and  the  number  of  independent  consulting  engineers  who  are  com- 
petent to  pass  on  all  engineering  details  of  any  electrical  installation 
is  so  small  that  the  construe  Section  10  literally,  would  bring  about  an 
impossible  situation  in  taking  of  responsibility  for  electrical  installations. 

Many  engineers,  including  myself,  avail  themselves  of  special 
technical  consulting  advice  from  the  engineering  department  of  manu- 
facturing concerns. 

Am  unable  to  concur  without  some  understanding  as  to  what  is 
involved  in  "consulting  engineering".  Engineers  in  private  practice 
or  in  permanent  employ  of  an  individual  or  organization  usually  find 
it  most  advantageous  to  consult  with  engineers  in  employ  of  manu- 
facturers of  particular  equipment  from  time  to  time. 

Clause  11.  "With  the  knowledge  or  consent  of  such  engineer." 
Why  both  the  underlined  words?  If  the  obligation  is  to  secure  the 
consent  of  such  engineer,  the  word  knowledge  is  superfluous  because 
consent  cannot  be  obtained  without  knowledge.  On  the  other  hand 
if  it  is  considered  sufficient  to  simply  advise  such  engineer  that  one  is 
going  to  review  his  work  why  make  the  regulation  to  some  extent 
indefinite  by  hinting  at  something  more. 

Would  suggest  that  the  words  "or  consent"  be  eliminated  as  it  is 
sufficient  for  the  other  engineer  to  know  that  his  work  is  being  reviewed 
and  I  cannot  imagine  any  case  where  it  would  be  unethical  on  the 
part  of  one  engineer  to  review  the  work  of  another  without  having  the 
consent  of  the  latter  to  do  so.  If  a  client  is  not  satisfied  with  the 
work  of  his  first  engineer  he  should  be  at  perfect  liberty  to  have  the 
work  of  this  engineer  reviewed  and  the  reviewing  engineer  should  as  a 
matter  of  ethics  advise  the  first  engineer  that  he  intends  to  do  so. 

While  the  "consent  of  such  engineer"  is  desirable  it  should  scarcely 
be  made  a  necessity.  This  might  result  in  putting  the  client  in  the 
power  of  an  individual  engineer,  which  would  be  unfair  to  the  client 
and  eventually  harmful  to  the  profession. 

This  clause  would  appear  to  prohibit  an  engineer,  employed  by  the 
directors  of  a  group  of  enterprises  in  a  consulting  capacity,  from 
criticizing  the  management  of  a  subsidiary  enterprise. 

There  are  black  sheep  in  every  flock  and  if  one  of  those  undesirables 
were  discovered  by  his  employers  in  the  middle  of  carrying  out  an 
important  project  should  it  be  necessary  for  the  employer  or  the  new 
engineer,  whom  the  employer  might,  for  self  preservation,  be  compelled 
to  consult,  to  notify  the  "coloured"  individual  that  his  work  was 
about  to  be  investigated  by  one  of  his  confreres? 

I  would  approve  No.  11  if  "Consent"  were  omitted.  An  employer 
might  be  blocked  in  securing  necessary  advice  to  correct  errors. 

Clause  12.  The  last  line  of  this  clause  is  scarcely  a  question  of 
ethics,  although  I  approve  of  the  suggestion. 

The  one  matter  I  draw  attention  to  is  the  last  paragraph  of  Section 
12,  "He  should  interest  himself  in  the  public  welfare".  From  the 
point  of  view  of  the  committee  who  have  drawn  this  up,  I  believe  the 
sentence  is  good  and  had  real  meaning,  but  we  have  come  to  the  point, 
professionally,  of  looking  upon  public  welfare  as  something  like  a 
glorified  soup-kitchen,  so  that  I  do  not  like  it  in  this  connection.  I  do 
not  think  it  adds  anything  to  the  Code  of  Ethics.  If  someone  will 
submit  a  new  wording  which  will  convey  the  real  purpose  of  public 
interest  without  using  the  word  "welfare",  I  would  nave  no  objection 
whatever  to  leaving  it  in,  but  the  present  word,  I  Strongly  recommend 
to  the  Committee  that  they  should  eliminate  that  particular  paragraph. 

Administration.  It  should  be  clearly  understood  that  it  is  the 
duty  of  The  Institute  to  secure  the  evidence  and  thai  the  onus  of 
proving  the  misdemeanours  or  breach  of  ethics  should  not  rest  upon 
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the  complainant.  That  is  to  say  that  the  offence  should  be  considered 
as  being  against  The  Institute  as  a  whole  rather  than  against  the 
individual. 

Any  action  taken  under  Sec.  31  of  the  By-Laws  will  doubtless 
give  rise  to  all  kinds  of  ill-feeling  if  unsuccessful  although  taken  in 
perfectly  good  faith  and  it  would  be  better  if  the  complainant  remain 
in  the  background  after  the  Council  is  satisfied  as  to  the  justice  of 
complaint. 

A  deposit  sufficient  to  protect  members  against  expense  entailed 
in  defending  "complaints  not  proven"  should  be  required  of  all  com- 
plainants. 

General  Comment.  There  is  no  call  for  an  artificial  "Code  of 
Ethics".  The  suggestion  is  either  child's  play,  or  in  the  nature  of  an 
insult  to  the  members  of  The  Institute.  Are  engineers  on  such  a  low 
moral  plane  that  a  club  in  the  shape  of  a  threat  of  expulsion  is  necessary 
to  induce  them  to  treat  others  in  a  civil  and  just  manner?  What 
further  criterion  of  ethics  is  needed  than  to  treat  others  as  one  would 
desire  to  be  treated  under  similar  circumstances?  This  "code"  has 
been  known  at  least  since  the  days  of  Confucius. 

If  such  a  "Code  of  Ethics"  as  we  are  now  to  vote  upon  should  be 
established  I  shall  mention  it  only  with  shame,  as  I  have  a  far  higher 
conception  of  the  honour  and  integrity  of  the  members  of  The  Institute. 

It  might  be  advisable  to  include  most  of  the  above  code  in  the 
University  curriculum.  It  is  not  necessary  for  engineers  who  have  a 
good  moral  standard  of  their  own.  The  others  will  have  little  com- 
punction in  breaking  it,  and  may  even  be  pleased  to  accept  question- 
able work,  etc.,  turned  down  by  the  more  conscientious. 

Additional  suggested  clause.  He  should  as  arbitrator  or  um- 
pire, in  a  proceeding  of  arbitration  give  reasons  for  his  decisions. 

Revised  Draft 

Revised  draftby  Frederic  B.  Brown M.E.I.C, and  F.P.  Shearwood, 
M.E.I.C.,  after  reviewing  nine  hundred  replies  from  members. 

1.  —  The  engineer  shall  carry  on  his  professional  work  in  a  spirit 
of  fairness  to  employees  and  contractors,  fidelity  to  clients  and  em- 
ployers, and  devotion  to  high  ideals  of  courtesy  and  personal  honour. 

2.  ■ —  He  shall  refrain  from  associating  himself  with  or  allowing 
the  use  of  his  name  by  an  enterprise  of  questionable  character. 

3.  —  He  shall  advertise  only  in  a  dignified  manner,  being  careful 
to  avoid  misleading  statements. 

4.  —  He  shall  regard  as  confidential  any  information  imparted  to 
him  as  such  as  to  the  business  affairs  and  technical  methods  or  pro- 
cesses of  a  client  or  employer. 

5.  —  He  shall  inform  his  client  or  employer  of  any  business  con- 
nections, interests  or  circumstances  which  may  be  deemed  as  influencing 
his  judgment  or  the  quality  of  his  services  to  his  client  or  employer. 

6.  —  He  shall  avoid  attempting  to  obtain  employment  or  profes- 
sional engagement  or  advancement  by  competitive  underbidding,  by 
unjustly  criticizing  other  engineers,  of  by  other  improper  or  question- 
able methods. 

7.  —  He  shall  accept  compensation,  financial  or  otherwise,  for  a 
particular  service  from  one  source  only,  except  with  the  full  knowledge 
and  consent  of  all  interested  parties. 

8.  —  He  shall  discourage  the  practice  of  free  engineering  designing 
and  advice  by  manufacturers  and  contractors. 

9.  —  He  shall  not  review  the  work  of  another  engineer  for  the 
same  client  or  employer,  except  with  the  knowledge  of  such  engineer, 
or  unless  the  connection  of  such  engineer  with  the  work  has  been 
terminated. 

10.  —  He  shall  co-operate  in  upbuilding  the  engineering  profession 
by  exchanging  general  information  and  experience  with  his  fellow 
engineers  and  students  of  engineering,  and  also  by  contributing  to  the 
work  of  engineering  societies,  schools  of  applied  science  and  the  technical 
press. 

The  Council  of  The  Institute  shall  appoint  a  standing  Committee 
on  Professional  Conduct,  which  shall  include  representatives  of  various 
interests,  to  administer  the  Code  of  Ethics.  The  duties  of  such  a 
committee  shall  be  to  interpret  the  code  and  to  render  opinions  on  any 
case  of  questionable  conduct  on  the  part  of  members,  that  may  be 
submitted  to  the  committee.  These  interpretations  shall  be  reported 
to  the  Council  of  Tlie  Institute  who  may  approve  them  or  take  such 
other  action  as  may  seem  just  and  expedient.  The  report  of  the 
Committee  on  Professional  Conduct,  when  approved  by  the  Council, 
shall  be  printed  in  abstract  and  anonymous  form,  in  the  annual  report 
of  The  Institute  for  the  instruction  and  guidance  of  members. 

The  Committee  on  Professional  Conduct  shall  be  appointed  by  the 
Council  holding  office  at  the  time  of  the  adoption  of  this  Code,  and 
shall  consist  of  five  members,  one  appointed  for  live  years,  a  second 
for  four  yean,  a  third  for  three  years,  a  fourth  for  two  yens,  ;hkI  a 
fifth  for  one  year  only.     Thereafter,  the  Council  then  holding  office, 


shall  appoint  one  member  annually  to  serve  for  five  years,  and  shall 
also  fill  any  vacancies  that  may  occur  for  the  unexpired  term  of  any 
member  who  has  withdrawn.  These  appointments  shall  be  made  from 
among  members  of  The  Institute  selected  as  representative  of  various 
branches  of  engineering  so  that  advantage  may  be  obtained  from  broad 
experience  and  judgment.  The  committee  after  appointment  shall 
elect  its  own  chairman  and  secretary.  The  committee  shall  have  power 
to  secure  evidence  or  other  information  in  any  particular  case,  not 
only  from  The  Institute's  own  members,  but  if  it  should  seem  desirable, 
from  others  as  well.  The  committee  may  also  appoint  a  sub-com- 
mittee to  consider  certain  cases  when  deemed  necessary. 

This  committee  shall  investigate  all  complaints  submitted  to  it 
by  the  secretary  of  The  Institute  bearing  upon  the  professional  conduct 
of  any  member,  and  after  the  member  involved  has  been  given  a  fair 
opportunity  of  being  heard,  shall  report  its  finding  to  the  Council 
of  The  Institute,  with  its  recommendations. 

The  Council  of  The  Institute  shall  have  the  power  to  act  on  the 
recommendation  of  the  Committee  on  Professional  Conduct,  either 
(1)  to  censure  by  letter  the  conduct  of  the  member  who  has  acted 
contrary  to  the  code,  if  the  breach  is  of  a  minor  character,  or  (2)  to 
cause  the  member's  name  to  be  temporarily  or  permanently  stricken 
from  the  roll  of  Tlie  Institute,  or  (3)  to  proceed  against  the  member 
as  provided  by  law. 

Association  of  Professional  Engineers  of  the 
Province  of  Ontario 

The  fourth  and  last  quarterly  meeting  of  the  council  was  held  in 
Toronto  on  October  13th.  At  this  meeting  the  report  of  the  executive 
and  the  financial  statement  were  adopted;  a  Code  of  Ethics  approved; 
and  the  nominating  committee  were  appointed  and  an  auditor  for  the 
fiscal  year  ending  October  31st,  1923. 

On  or  before  November  1st,  the  nominations  for  president,  for 
vice  president  and  for  ten  councillor  are  to  be  mailed  to  the  registrar, 
who  shall  prepare  a  ballot  and  send  a  printed  copy  to  each  registered 
member  on  or  before  December  1st.  These  ballots  are  to  be  returned 
on  or  before  December  31st,  1923. 

With  the  Ballot  will  be  sent  to  members  a  printed  copy  of  List 
of  Members  and  Financial  Statement. 
Registrations  to 

October  13th,  1923  Deduct  the  following 

Civil  branch  659      Members  who  have  died  3 

Mechanical  93      Registrations  deferred  2 

Chemical  21      To  be  cancelled  1 

Electrcal  155 

Mining  105 


Total  1,033 

The  Registrations  at  October  13th,  1923  are  therefore  1,026 


Nova  Scotia  Power  Commission  signs  Contract  for  Large 
Block  of  Power 

The  Nova  Scotia  Power  Commission  of  which  K.  H.  Smith,  M.E.I.C, 
is  chief  engineer,  has  recently  signed  a  contract  with  the  Albany  Per- 
forated Wrapping  Paper  Company  of  Albany,  New  York,  to  furnish 
that  company  at  West  River,  Sheet  Harbour,  with  4,600  h.p.,  of  electric 
energy.  The  price  for  this  power  delivered  at  2,300  volts  is  about 
$21.30  per  h.p.  per  year. 

For  the  purpose  of  furnishing  this  power  the  commission  will 
erect  a  second  generating  station  on  East  River  Sheet  Harbour.  This 
station  will  operate  at  a  head  of  about  100  feet  and  will  have  an  ultimate 
capacity  of  about  9,000  h.p.  It  willl  be  erected  at  tidewater  about 
four  miles  below  the  development  at  Malay  Falls  on  the  same  river 
which  the  commission  is  just  now  completing. 

Engineering  Firms  Amalgamate 

A  new  organization  to  be  known  as  Babcock-Wilcox  and  Goldie- 
McCulloch,  Limited,  has  taken  over  the  Canadian  business  of  Babcock 
and  Wilcox,  Limited,  and  the  business  of  Goldie  and  McCulloch 
Company,  Limited,  with  the  exception  of  the  vault,  safe  and  safety 
deposit  department  of  the  latter  company.  The  capitalization  of  the 
new  company  is  three  million  dollars,  with  head  offices  and  works 
at  Gait,  Ontario,  and  branch  offices  in  Vancouver,  Winnipeg,  Toronto, 
Montreal  and  the  eastern  provinces.  The  business  of  the  new  com- 
pany will  be  under  the  direct  management  of  R.  O.  McCulloch  and 
A.  R.  Goldie.  The  new  company  will  continue  flu-  manufi 
Babcock-Wilcox  boilers,  super  heaters,  economizers,  stoker,  and  boiler 
accessories,  and  the  ( .oldic-McCulloch  engines,  pumps,  turbi 
condensers,  and  other  power  equipment. 

Trade  Publication 
De  Laval  Steam  Turbine  Company  ibuting  a  twelve  : 

pnamphlet,  describing   the   I  >■    Laval   flexibh  .   which  may 

In-  m -cured    upon   application    to  the   cnnipam  '      h< 
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Official  Opening  of  St.  John  Drydock 


An  event  of  interest  in  engineering  circles  occurred  in  St.  John 
on  October  29th,  when  the  drydock  at  Courtenay  bay  was  opened 
for  the  first  time  and  a  ship  docked  for  repairs.  It  had  been  planned 
to  dock  one  of  the  boats  of  The  St.  John  Drydock  and  Shipbuilding 
Company  Ltd.,  the  builders  and  owners  of  the  drylock,  for  demonstra- 
tion purposes  at  the  official  opening,  but  a  few  days  previously  the 
Norwegian  tramp  stramer,  M.  H.  Konshaven,  Captain  John  Palander, 
reached  port  partly  disabled  and  in  need  of  a  survey  of  hull  below 
water  line.  The  necessity  for  this  drydock  was  shown  before  it  had 
been  barely  completed. 

The  date  of  opening  had  been  set  several  months  in  advance  when 
much  construction  work  remained  to  be  done.  However  the  drydock 
was  in  readiness  for  opening  ceremony  which  was  performed  by  Lord 
Byng,  Governor-General  of  Canada.  Included  in  the  guests  in  atten- 
dance were: — Lt.  Gov.  Todd  of  New  Brunswick  and  Lt.  Gov.  Cockshutt 
of  Ontario,  Grant  Hall,  A.D.  McTier  of  the  Canadian  Pacific  Railway, 
Sir  Henry  Thorton,  J.  C.  Dalrymple,  S.  J.  Hungerford,  M.E.I.C.  of  the 
Canadian  National  Railways,  Hon.  Dr.  J.  H.  King,  K.  M.  Cameron, 


m.e.i.c,  chief  engineer  of  the  department  of  Public  Works,  Hon.  F.  B. 
Carvell  of  the  Board  of  Railway  Commissioners.Lt.  Col.  E.  G.  M.  Cape, 
M.E.I.C. 

The  marine  slipway  had  been  completed  to  such  an  extent  that 
a  tug  was  hauled  out  on  it  before  the  opening  day.  Some  work  remains 
to  be  done  to  complete  reinforced  concrete  buildings  and  to  install 
machinery  in  the  several  shops. 

The  manager  of  The  St.  John  Drydock  and  Shipbuilding  Company 
Ltd.,  is  F.  M.  Ross.  Other  members  of  The  Institute  connected  with 
this  company  include  E.  G.  Cameron,  a. m.e.i.c,  chief  engineer,  V.  S. 
Chesnut,  a.m.e.i.c,  N.  K.  Cameron  a.m.e.i.c.W.  V.  Delaney,  s.e.i.c, 

C.  S.  Bennett  Jr.  E.i.c,  C.  C.  Langstroth,  s.e.i.c. 

The  directors  of  this  company  are  James  Playfair,  Midland,  Ont., 

D.  S.  Pratt,  Toronto,  George  McAvity,  affiliate  e.i.c,  St.  John,  W.  E. 
Phin,  Hamilton,  Ont.,  W.  J.  Sheppard,  Waubauschene,  Ont.,  Lt.  Col. 
Thomas,  A.  Duff  .Toronto,  James  B.  Craven,  New  York,  John  E.  Moore, 
St.  John,  F.  W.  Grant,  Midland,  Ont.   and  D.  L.  White  Midland,  Ont. 
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1.  C.  S.  Bennett.  21. 

2.  W.  H.  Chisholm.  22. 

3.  R.  E.  Armstrong.  23. 

4.  F.  W.  W.  Doane.  24. 

5.  Mrs.  F.W.W.  Doane.       25. 

6.  C.  A.  Fowler.  26. 

7.  N.  F.  Ballantyne.  27. 

8.  H.  D.  Macauley.  28. 

9.  R.  B.  Turner.  29. 

10.  G.  N.  Hatfield.  30. 

11.  W.  F.  Miller.  31. 

12.  H.  S.  Van  Scoyoc.  32. 

13.  F.  A.  Bowman.  33. 

14.  G.  H.  Waring.  34. 

15.  J.  Cumberford.  35. 

16.  J.  F.  Paige.  36. 

17.  P.  E.  Porter.  37. 

18.  L.  L.  Theriault.  38. 

19.  P.  A.  Freeman.  39. 

20.  Lt.-Govemor  W.  F.  40. 

Todd. 


Frank  M.  Ross. 
R.  Goldie. 
John  H.  Clarke. 
C.  H.  Wright. 
V.  S  Chestnut. 
G.  G.  Murdoch. 
Moses  Burpee. 
W.  F.  McKnight. 
Barry  Wilson. 
Herbert  Phillips. 
H.  R.  Logic 
K.  C.  Cairns. 
R.  Moore. 
B.  E.  Bayne. 
W.  T.  Earle. 
G.  A.  Vandervort. 
J.  A.  Moore. 
A.  A.  Dodge. 
J.  S.  Vaughan. 
T.  E.  D.  Snow. 


41.  E.  A.  Thomas.  61. 

42.  A.  R.  Crookshank.  62. 

43.  P.  McKenzie.  63. 

44.  K.  L.  Dawson.  64. 

45.  E.  T.  Cain.  65. 

46.  Prof.  F.  R.  Faulkner.       66. 

47.  H.  A.  Brown.  67. 

48.  B.  Faraday.  68. 

49.  H.  G.  Evans.  69. 

50.  B.  E.  Norrish.  70. 

51.  Fraser  S.  Keith.  71. 

52.  W.  G.  Chace.  72. 

53.  G.  G.  Hare.  73. 

54.  F.  P.  Shearwood.  74. 

55.  Geoffrey  Stead.  75. 

56.  G.  T.  Medforth.  76. 

57.  G.  E.  Martin.  77. 

58.  F.  G.  Goodspeed.  78. 

59.  H.  F.  Bennett.  79. 

60.  A.  G.  Tapley.  80. 


W.  F.  Burdett. 
G.  S.  Macdonald. 
D.  W.  Munn. 
C.  M.  Crooks. 
H.  E.  Bamett. 

A.  A.  Turnbull. 
Prof.  F.  L.  West. 
J.  M.  Lamb. 

C.  McN.  Steeves. 

B.  Allen. 

R.  H.  Cushing. 
S.  C.  Webb. 
Dr.  E.  A.  Smith. 
James  Gilchrist. 
F.  P.  Vaughan. 
S.  R.  Weston. 
J.  N.  Flood. 
A.  E.  Oulton. 
J.  S.  Armstrong. 
K.  M.  Cameron. 


81.  A.  L.  Brown. 

82.  G.  L.  Dickson. 

83.  W.  Harrison. 

84.  E.  G.  Cameron. 

85.  W.  J.  Johnston. 

86.  F.  W.  Holt. 

87.  J.  A.  Grant. 

88.  J.  T.  Turnbull. 

89.  M.  J.  Murphy. 

90.  K.  S.  Pickard. 

91.  G.  C.  Torrens. 

92.  Prof.  H.  W.  McKiel. 

93.  J.  P.  Mooney. 

94.  W.  J.  Fitzpatrick. 

95.  G.  H.  Thurber. 

96.  D.  R.  Smith. 

97.  Grover  Keith. 

98.  L.  K.  White. 

99.  C.  C.  Langstroth. 
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St.  John  Drydock  Facts 

Dimensions  of  drydock. — 

Length  of  keel  blocks  1150  feet. 

Minimum  entrance  width  125  feet. 

Draft  on  entrance  sill,  H.W.O.S.T.  42  feet. 

Inner  docking  chamber  length  500  feet. 

Outer  docking  chamber  length  650  feet. 

Minimum  draft  entrance  wharves,  L.W.O.S.T.  32  feet. 

Drydock  equipment. — 

Ten  15-ton  capacity  electric  capstans. 

One  15-ton  travelling  crane,  useable  at  any  point  around  "drydock. 
One  60-ton  fixed  derrick  on  fitting-out  wharf.  '  ;s' ■' *• ""--     < 

Compressed  air  and  electrical  energy  available  at  all  points  around 

drydock. 
Self-contained  fire  protection  system. 
Sewerage  disposal  system  for  docked  vessels. 
Electrically  operated   unwatering   pumps,   capable   of  emptying 

drydock  in  four  hours. 
Self-contained  flood  lighting  system 

Power  plant.— 

Boiler  capacity,  normal  rating  2,000  h.p. 
Generater  capacity,  225  o.k.v.a. 

Repair  shop. — 

Machine  shop,  plate  shop,  boiler  shop,  blacksmith  shop,  joiner 
shop  and  loft. 

Marine  slipway. — 

Eighteen  hundred  tons  deadweight  capacity.  Will  accommodate 
vessels  up  to  300  feet  long,  and  any  draft  aft  up  to  20  feet, 
with  facilities  for  side  slipping. 

Rail  connection. — 

Direct  rail  connection  from  main  line  Canadian  National  Railways 
to  alongside  drydock,  marine  slip  and  entrance  berths. 

Fuel  station. — ■ 

Crude  oil  fuel  station  alongside  entrance  to  drydock. 

Construction  data. — 

Excavation  for  dock  started  October  15th,  1918. 
Excavation  for  dock  completed  July  31st,  1921. 
Rock  removed,  400,000  cu.  yds. 
Concrete  in  dock  started  July  31st,  1921. 
Concrete  in  dock  completed  September  22nd,  1923. 
Concrete  placed,  100,000  cu.  yds. 
Repair  shops  started  June,  1922. 
Repair  shops  completed  October,  1923. 
Marine  slipway  started  September  1st,  1923. 
Marine  slipway  completed  October,  1923. 


Acoustics  of  Buildings 

By  F.  R.  Watson, 

Professor  of  Experimental  Physics, 
University  of  Illinois,  Urbana,  III. 

Reviewed  by  Douglas  Bremner,  A.M.E.I.C. 

This  book  may  rightly  be  described  as  a  most  valuable  contribu- 
tion to  the  meagre  supply  of  literature  treating  upon  the  important 
problems  of  the  design  of  auditoriums  for  correct  acoustical  properties, 
the  correction  of  completed  buildings  wherein  defective  acoustics  exist, 
and  the  treatment  of  so  called  sound-proof  construction.  As  might 
reasonably  be  expected,  a  certain  amount  of  mathematical  formulae 
and  computations  are  enumerated,  but  these  have  been  reduced  to  a 
minimum  and  the  author  has  endeavoured  by  clear  explanations  and 
logical  deductions  to  present  the  complex  problem  of  acoustics  in  such 
a  manner  as  to  be  readily  understood  by  the  engineer  or  architect  who 
diligently  applies  himself  to  the  subject  under  consideration.  The 
chapters  treating  upon  the  problems  of  sound-proof  construction  such 
as  are  encountered  in  hospital,  hotels,  apartments  and  industrial 
buildings,  set  forth  in  a  clear  and  concise  manner,  the  many  difficulties 
presented  and  describe  the  result  of  experiments  conducted  to  over- 
come the  difficulties. 

While  undoubtedly  a  great  deal  remains  to  be  learned  regarding 
the  problems  of  Bound-proof  buildings,  it  must  be  admitted  that  this 
book,  which  is  profusely  illust  rated  arid  written  in  an  interesting  manner, 
will  prove  of  valuable  assistance  in  preventing  the  design  of  acoustically 
defective  auditoriums  and  in  remedying  the  defects  in  existing  buildings. 
In6hort,  it  is  a  book  which  can  be  readily  recommended  to  the  designing 
engineer  or  architect  as  an  authoritative  and  most  valuable  reference 
upon  the  subject  of  acoustics. 

This  book  is  published  by  John  Wiley  &  Sons,  Inc.,  New  York. 


Announcement  of  Meetings 

Further  information  may  be  secured  from  the  Secretaries 
of  the  various  branches,  whose  addresses  will  be  found  under 
"Officers  of  Branches"  on  page  522  of  The  Journal. 

Niagara  Peninsula  Branch: — 

Secretary-Treasurer,  R.  W.  Downie,  A.M.E.I.C. 
Dec.  Mtg.      "Symposium  on  Fuel",  at  Niagara  Falls,  Ont. 
Jan.  Mtg.      Address  on   some  phase  of  electrical  development,   at 
Welland,  Ont. 

Peterborough  Branch; — 

Secretary,  R.  C.  Flitton,  A.M.E.I.C. 

Dec.  13th.  Lecture  on  some  subject  in  connection  with  steam  boilers, 
by  T.  H.  Fenner,  a.m.e.i.c,  Chief  Engineer,  General 
Accident  Assurance  Company  of  Canada. 

Jan.  10th.  Address  on  "Town  Planning",  by  H.  L.  Seymour,  M.E.I. c, 
Town  Planning  Engineer,  Toronto,  Ont. 

Jan.  24th.      Details  to  be  announced  later. 

Saskatchewan  Branch : — 

Secretary-Treasurer,  D.  A.  R.  McCannel,  A.M.E.I.C. 
Dec.  13th.     Address  on  "International  Finance",  by  Professor  W.  W. 

Swanson,  University  of  Saskatchewan. 
Jan.  10th.      Address  on  "The  Hudson  Bay  Route",  by  J.  A.  Campbell; 

Commissioner  Northern  Manitoba. 
Jan.  24th.      Joint  Meeting  with  Engineering  Society  of  University  of 

Saskatchewan  by  telephone.    Address  to  be  delivered  in 

Saskatoon. 

Winnipeg  Branch: — 

Secretary-Treasurer,  P.  Burke-Gaffney,  A.M.E.I.C. 

Nov.  15th  ]  Address   on    "The   Economics   of   Transportation",    by 

and      [•  Messrs.  J.  G.  Sullivan,  M.E.I. C,  H.  A.  Dixon,  A.M.E.I.C, 

Dec.    6th.  J  J.  Sanford  Evans,  J.  W.  Porter,  M.E.I.C,  and  Dr.  Wallace. 

Dec.  20th.     Address    on    "Concrete    Mixtures",    by    W.    Walkden, 

A.M.E.I.C. 

Jan.    3rd.      Address   on    "The   Composition   of   Matter",    by   Rev. 

Father  Morton. 
Jan.  17th.      Annual  Meeting  —  Association  of  Professional  Engineers. 

Montreal  Branch: — 

Secretary-Treasurer,  E.  A.  Ryan,  A.M.E.I.C. 
Dec.    6th.     Civil  Section:  Irrigation  in  Brazil.     I.  W.  McConnell. 
Dec.  13th.     Electrical  Section:  The  Effect  of  Power  Factor,  Load 
Factor   and    Diversity   Factor.    Prof.    C.    V.    Christie, 

A.M.E.I.C. 

Dec.  20th.  Annual  Meeting  of  the  Branch.  Confirmation  of  the 
Election  Results. 

Lethbridge  Branch: — 

Secretary-Treasurer,  George  S.  Brown,  A.M.E.I.C. 

Dec.  1st.  Address  on  "Construction  and  Maintenance  of  the  Banff- 
Windermere  Road  (Illustrated),  by  C.  A.  Davidson, 
Construction  Engineer,  Province  of  Alberta. 

Dec.  15th.  Address  on  "Fire  Fighting  and  First  Aid",  by  Fire  Chief 
Hardy,  Lethbridge,  Alta. 

Toronto  Branch: — 

Secretary-Treasurer,  J.  A.  Knight,  A.M.E.I.C. 
Dec.    6th.     Address  on  "Inspection  of  Materials",  by  R.  J.  Marshall, 

m.e.i.c,  President  of  the  Canadian  Inspection  and  Testing 

Co.,  Ltd. 
Dec.  13th.     Address  on  "Heating",  by  F.  R.  Ewart,  m.e.i.c,  of  Ewart 

Jacob,  Armer  and  Byam,  Limited. 


A.S.T.M.  Tentative  Standards 

American  Society  for  Testing  Materials.  The  1923  edition  of  the 
American  Society  for  Testing  Materials  Tentative  Standards  has  just 
been  issued.  This  volume  contains  170  tentative  standards  issued  by 
the  Society  as  follows: — 

No.  Relating  to  No. 

23    Steel,  wrought  and  cast  iron.  3 

12    Non-ferrous  met  als.  14 

26    Cement,  lime,  gypsum  and  clay  7 

products.  4 

16  Preservative  coatings.  10 

17  Petroleum  products  and  lubricants.         7 
38     Road  materials. 

4    Coal  and  coke.  6 

The  term  "tentative  standard"  as  distinguished  from  "standard" 
is  applied  to  a  proposed  standard  which  is  printed  tor  one  or  more 
with  a  view  of  eliciting  criticism,  of  which  the  committee  con- 
cerned will  take  due  cognizance  befon    recommending  final  action 
toward  the  adoption  of  Buch  tentative  atandari  tnal  actionlof 

the  society. 


Relating  to 
Timber. 
Waterproofing. 
Insulating  materials. 
Shipping  contai 
Rubbei  produi 
Textile  materials. 
Thermomet 
Mi  i  ellaneous 
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Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C,  Secretary-Treasurer. 
The  branch  opened  the  winter  season  with  a  dinner  at  the  Royal 
Connaught  hotel  at  6.30  p.m.,  on  November  1st,  1923,  when  we  had 
the  pleasure  of  having  President  Walter  J.  Francis,  m.e.i.c,  and 
General  Secretary  Fraser  S.  Keith,  M.E.I.C.,  as  our  guests.  Unfortunately 
our  Chairman,  J.  W.  Tyrrell,  m.e.i.c,  was  called  away  on  important 
business,  our  vice-chairman,  W.  G.  Milne,  a.m.e.i.c,  was  laid  up, 
while  our  junior  past-chairman  and  our  honorary  chairman  were  out 
of  town.  However,  the  chair  was  ably  occupied  by  our  old  reliable 
Bob  Palmer,  M.E.I.C,  chief  engineer  of  the  Hamilton  Bridge  Works. 
After  a  few  introductory  remarks  in  his  inimitable  manner,  he  called 
upon  William  D.  Black,  a.m.e.i.c,  to  introduce  the  speaker  of  the 
evening. 

Mr.  Francis  said  it  was  a  great  pleasure  to  meet  with  the  fourteenth 
branch  of  the  twenty-four  now  established.  The  twenty-fourth  was 
the  Saguenay  Branch  at  lake  St.  John,  where  fifty  engineers  had 
gathered  together  at  the  opening  and  listened  to  an  address  by  Sir 
William  Price,  who  is  building  there  an  hydro-electric  plant  that 
compares  with  Queenston. 

He  said  the  engineers  of  the  United  States  would  like  to  be  in 
the  happy  position  in  which  we  find  ourselves  in  Canada,  in  having 
a  national  engineering  society  combining  all  branches.  We  are  the 
producers  par  excellence,  but  when  a  university  professor  asked  him, 
"What  is  an  engineer?",  it  was  small  wonder  that  the  public  did  not 
know.  We  must  teach  them.  Our  training  is  as  severe  as  any  profes- 
sion. WTe  are  too  wrapped  up  in  our  individual  work.  If  we  saw 
twelve  or  fifteen  men  at  a  council  meeting  of  the  E.I.C.,  struggling 
with  the  problems  before  them  often  until  midnight  and  meeting 
every  two  weeks,  we  would  appreciate  the  sacrifice  they  are  making 
for  the  membership.  Our  financial  burden  is  heavy,  the  expenses  to 
date  this  year  being  $68,000. 

Regarding  the  circular  sent  out  on  "Ethics"  about  1,000  replies 
were  received  of  which  75  per  cent  approved  the  rules,  but  such  good 
points  were  raised  by  some  of  the  others,  that  two  rules  were  being 
revised. 

Regarding  "Engineering  Students",  the  speaker  said  that  law 
students  always  looked  forward  to  joining  their  law  society  and  are 
indeed  required  to  join.  We  must  cultivate  the  same  spirit  amongst 
engineering  students.  The  courses  in  engineering  are  so  filled  with 
students  that  we  are  led  to  place  them  in  two  classes,  those  who  propose 
following  up  the  engineering  profession  and  those  who  are  taking  it 
merely  for  the  sake  of  the  excellent  training. 

Referring  to  the  "Fuel  question  in  Canada",  the  speaker  said 
it  was  one  of  the  most  serious  facing  Canada  to-day,  even  more  so 
than  transportation.  The  Institute  has  a  strong  committee  working 
on  this  problem  and  good  work  is  also  being  done  by  the  branches, 
including  the  Hamilton  Branch. 

The  speaker  closed  his  address  with  an  eloquent  appeal  as  to  our 
duty  in  citizenship.  Character  is  greater  than  career  and  is  developed 
by  service  to  the  community.  If  we  are  engineers  only,  we  fall  short 
in  our  duty.  The  speaker  referred  to  the  principles  of  Rotary.  After 
developing  friendship  and  mutual  confidence,  then  what  about  service. 
He  profits  most  who  serves  best.  This  he  illustrated  on  the  blackboard 
by  the  following  diagram. 


Explanation :- 
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Major  Alan  Mair  Jackson,  a.m.e.i.c,  made  a  witty  speech  intro- 
ducing Fraser  S.  Keith,  m.e.i.c,  who  however  said  that  he  would  like 
to  reserve  his  address  for  some  future  time. 

Mr.  Fryer,  president  of  the  Ontario  Society  of  Architects,  extended 
greetings,  and  N.  R.  Robertson,  of  the  legal  profession,  gave  a 
humourous  address. 

During  the  dinner,  singing  was  indulged  in  and  some  good  solos 
were  rendered  by  Robt.  McFarlane.  The  bill  of  fare  was  the  work 
of  one  of  our  members. 

The  meeting  was  pronounced  one  of  the  best  we  have  had. 

Edmonton  Branch 

W.  R.  Mount,  M.E.I.C,  Secretary-Treasurer. 
On  November  8th,  1923,  the  first  meeting  of  the  1923-4  season 
was  held.    E.  G.  Hill  chief  engineer  and  general  manager  of  North- 
western Utilities,  Ltd.,  was  the  speaker  of  the  evening. 

Some  Engineering  Details  of  a  Natural  Gas  Plant 

Mr.  Hill's  company  has  recently  delivered  natural  gas  from  Viking 
to  Edmonton  for  commercial  and  domestic  uses.  In  consequence  of 
the  realization  of  this  long  talked  of  amenity,  a  meeting  with  an  atten- 
dance well  above  the  average  in  numbers  was  present  to  hear  Mr.  Hill's 
informal  address:  "Some  Engineering  Details  of  a  Natural  Gas  Plant", 
as  applied  especially  to  the  local  plant. 

It  was  shown  by  the  speaker  that  production,  transmission,  and 
distribution  were  the  three  main  features  of  the  Plant. 

Engineers  had  to  co-operate  with  geologists  in  interpreting  the 
latter's  field  notes,  before  it  could  be  decided  where  and  how  to  drill. 
The  engineer  carries  out  the  drilling  with  apparently  antiquated  machi- 
nery, although  he  has  modernized  this  old  machinery  in  such  a  way  that 
same  is  economical  today.  At  Viking  the  wells  are  connected  to  the 
main  regulating  station  by  steel  piping,  the  same  being  amply  provided 
with  drip-cocks,  separators,  etc.,  to  take  up  condensation. 

The  most  modern  equipment  has  been  put  into  the  regulating 
station  at  Viking,  including  orifice  meters  for  measuring  purposes.  The 
main  line  consists  of  41  miles  of  12-inch  steel  pipe  and  36  miles  of  10-inch 
steel  pipe;  is  well  located  and  although  passes  through  some  rough 
country  presented  no  undue  difficulties.  The  S.  R.  Dresser  stuffing-box 
type  of  pipe  coupling  is  used  throughout,  being  the  best  joint  known 
for  natural  gas  purposes;  specific  gravity  of  gas  in  question  is  0.62. 
The  trench  varies  from  3  to  5  feet  in  depth  and  is  well  provided  against 
pipe  expansion,  condensation,  etc. 

The  main  line  terminates  in  a  regulating  station  at  city  limits,  where 
pressure  is  reduced  from  200  to  25-30  pounds  per  square  inch  for  inter- 
mediate pressure. 

The  city  distribution  is  by  means  of  intermediate  pressure  belt  lines 
of  8  inches  and  6  inches  diameter,  feeding  into  4-inch  low  pressure 
mains  and  from  them  to  services.  Regulating  stations  are  strategically 
located  and  equiped  with  highly  sensitive  regulators  for  maintaining 
a  low  pressure  of  li il ,  ounces.  All  piping  is  steel  and  tar-paint  coated, 
laid  with  apprxomately  24  inches  of  cover,  with  dresser  joints. 

After  Mr.  Hill's  address,  which  is  very  briefly  summarized  above, 
much  added  information  was  brought  out.  Methods  of  testing  for 
leaks,  manufacture  locally  of  "specials"  and  oxy-acetylene  welding  of 
same,  maintenance  of  lines,  organization  of  crews,  etc.,  and  many  other 
points  were  fully  discussed. 
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Calgary  Branch 

/.  A.  Spreckley,  A.M. E.I. C,  Secretary. 
W.  St.  J.  Miller,  A.M.E.I.C,  Branch  Editor. 

Oil  Refineries  Plant 

It  is  with  considerable  regret  that  we  are  unable  to  publish  the 
interesting  paper  of  C.  M.  Moore,  superintendent  of  the  Imperial  Oil 
Refineries  plant,  delivered  in  Calgary  this  summer.  It  trasmpires  that 
a  ruling  exists  that  such  information  cannot  be  divulged  for  publication 
prior  to  full  discussion  with  the  directors. 

The  refinery  commenced  operations  on  November  10th,  when  one 
of  the  nine  large  stills  was  fired  for  the  first  time.  This  action  sub- 
stantiates the  assurance  of  the  local  staff  that  the  plant  would  be 
operating  this  fall.  The  men  have  been  working  over  time  to  make  up 
for  the  delay  in  arrival  of  material.  The  original  contract  with  the 
city  of  Calgary  called  for  a  2,500-barrel  plant  capacity,  wherewith  the 
■company  has  planned  for  a  4,000  barrel  capacity.  More  than  200  men 
will  eventually  find  permanent  employment  when  running  full  blast. 
It  was  anticipated  that  the  Wyoming  oil  fields  would  be  relied  upon 
as  a  source  of  supply,  instead  of  which  the  tanks  have  so  far  been  filled 
from  the  Alberta-Montana  fields. 

Apart  from  the  assured  benefits  accruing  from  having  a  plant  of 
this  magnitude  in  our  midst  it  is  to  be  hoped  that  a  further  reduction 
in  the  price  of  gasoline  will  shortly  result. 

Precipitation  in  Calgary  District 

In  view  of  the  exceptionally  heavy  crop  that  is  being  harvested 
this  year  it  is  interesting  to  note  that  the  precipitation  records  for  the 
Calgary  district  show  a  remarkable  increase  over  the  six  preceding 
years,  being  more  than  twice  the  average  figure.  Taking  the  figures 
for  the  months  of  April  to  August  inclusive,  commonly  known  as  the 
growing  season,  and  adding  to  these  the  precipitation  for  last  September 
and  October  there  has  been  a  total  precipitation  of  19.6  inches.  On 
only  two  occasions  has  this  figure  been  exceeded  during  the  last  40 
consecutive  years,  namely  in  1902  and  1903.  During  the  same  lengthy 
period  we  find  that  15  inches  has  been  exceeded  only  ten  times  for  the 
growing  seasons.  Also  that  the  average  figure  over  the  forty  years  is 
12.8  inches. 

During  the  last  twenty-five  years,  up  to  and  including  1922,  the 
average  precipitation  has  been  13.9  inches  for  these  yearly  periods  and 
the  crop  average  has  been  22.3  bushels  per  acre.  As  already  mentioned 
these  records  are  for  the  Calgary  district  only  which  corresponds  with 
the  provincial  electoral  division  and  therefore  includes  a  certain  portion 
of  the  irrigated  lands  east  of  Calgary,  namely  the  west  half  of  the  C.P.R., 
Western  Section  tract. 

At  a  recent  executive  meeting  it  was  arranged  that  Thos.  Lees, 
a.m.e.i.c,  prepare  a  paper  to  be  read  on  December  10th,  the  subject 
being  relative  to  the  quality  of  water  for  boiler  purposes.  This  would 
be  read  in  place  of  Mr.  Dawson's  paper  previoulsy  announced.  The 
latter  is  to  be  presented  at  a  later  date. 

Advocating  a  more  active  interest  in  civic  affairs  by  members 
of  the  engineering  profession,  and  emphasizing  the  responsibility  that 
rests  on  the  engineer  as  creator  of  so  many  fundamental  institutions 
in  the  community,  I.  P.  MacNab,  M.E.i.c,  delivered  an  impressive 
address  before  the  first  of  the  series  of  winter  season  meetings  of  the 
Calgary  Branch  on  November  15th,  1923,  at  the  Board  of  Trade  rooms. 

Taking  as  his  subject  "The  responsibility  of  the  engineer  in  civic 
affairs,"  Mr.  MacNab  opened  a  line  of  discussion  which  was  entered 
into  by  a  number  of  the  members  present  and  was  generally  accepted 
as  a  phase  of  their  work  which  has  been  too  much  neglected  by  them 
in  the  past.  Due  to  engineers  being  technically  trained  men  and 
in  a  world  full  of  technical  problems,  Mr.  McNab  expressed  the  opinion 
that  engineers  would  be  the  most  capable  of  executives  under  the  city 
manager  form  of  government,  and  that  instead  of  tending  to  isolate 
themselves  in  the  technicalities  of  their  particular  profession,  they 
owed  a  debt  to  the  country  through  their  training  which  ought  to  be 
sensed  and  acted  upon. 

Toronto  Branch 

/.  A.  Knight,  A.M.E.I.C,  Secretary-Treasurer. 

L.  W.  Wynne-Roberts,  A.M.E.I.C,  Branch  News  Editor. 

AtTa*meeting  of  the  Toronto  Branch  on  Thursday  October  25th, 

Hon.  G.  S.  Henry,  minister  of  public  works  and  highway  in  the  Ontario 

government.iaddressed  the  members  on  "The  Highways  of  Ontario". 

The  Highways  of  Ontario 

Before  taking  up  this  subject,  Mr.  Henry  ventured  some  opinions 
as  a  layman  on  the  engineering  profession.  He  said  thai  t  he  engineering 
profession  in  this  country  had  greal  Opportunities  ahead  of  it.  and 
thought  that  an  engineer  should  specialize  to  be  a  success,  as  the  man 
who  specialized  usually  made  the  greatest  headway.  According  to 
Mr.  Henry,  engineers  do  not  take  the  public  into  their  confidence  as 
much  as  they  should,  and  as  an  example,  pointed  to  the  question  of  the 
Toronto  railway  viaduct,  and  further  stated  that  they  are  not  giving 
information  or  assistance  to  solve  the  various  problems  which  arise. 


Dealing  with  the  Ontario  highways  the  minister  spoke  of  the 
relative  needs  of  various  highways,  and  deprecated  the  idea  of  grading 
and  building  all  roads  to  an  uniform  width  and  type.  The  correct 
idea  is  to  build  roads  that  will  be  serviceable  and  efficient  for  the  present, 
suitable  for  the  traffic  and  the  character  of  the  traffic  they  are  to  carry. 
Mr.  Henry  stated  the  department  was  encouraging  the  counties  to 
build  a  standard  type  of  road  where  traffic  requires  it. 

In  the  three  years  1920-21-22  the  province  gave  to  counties  and 
townships  about  three  millions  of  dollars  to  assist  in  the  maintenance 
of  their  roads.  Mr.  Henry  was  now  desirous  of  educating  the  counties 
to  put  in  a  higher  class  of  construction  so  reducing  their  maintenance 
charges,  and  solving  the  problem  of  giving  better  roads  to  the  people 
of  their  county.  .  ,     . 

In  conclusion  the  speaker  appealed  to  the  engineering  profession 
to  take  part  in  public  life,  and  as  the  members  had  received  special 
opportunities  to  give  the  best  of  their  time  and  talents  to  the  solution 
of  the  country's  problems. 

A  vigorous  discussion  was  carried  on  by  Frank  Barber,  m.e.i.c. 
J.  M.  Oxley,  m.e.i.c,  A.  E.  Jennings,  H.  T.  Routley,  m.e  i.e.,  and 
G.  T.  Clark,  a.m.e.i.c,  and  in  replying  to  vanous  questions,  Mr.  Henry 
stated  that  the  maximum  load  on  the  highways  was  ten  tons  on  two 
axles,  seven  and  one-half  being  on  the  rear  axle,  and  that  the  maximum 
load  on  any  road  will  be  restricted  to  what  the  road  is  designed  to  carry. 
The  speed  of  trucks  is  also  governed  by  legislation. 

Expert  Evidence 

The  meeting  of  the  Branch  on  November  1st.  was  held  under 
the  auspices  of  the  various  engineering  organizations  in  Toronto  and 
proved  to  be  very  successful  and  well  attended.  The  speaker  of  the 
evening  was  the  Hon.  Justice  Wm.  Renwick  Riddell  who  gave  a  very 
interesting  address  on  "Expert  Evidence"  to  members  of  the  Toronto 
Branch  of  the  e.i.c,  a.i.e.e.,  a.s.m.e.,  Canadian  Institute  of  Chemistry, 
Society  of  Chemical  Industry,  and  Toronto  Chapter  of  the  Illuminating 
Engineers  Society. 

Justice  Riddell,  as  pointed  out  by  the  chairman,  Professor  C.  R. 
Young,  m.e.i.c,  graduated  in  engineering  from  Victoria  University, 
forty-seven  years  ago,  and  having  attained  high  eminence  on  the  Bench, 
was  particularly  well  suited  to  speak  to  engineers  on  expert  evidence. 

His  Honour  expressed  his  pleasure  in  again  meeting  so  many 
engineers  and  spoke  in  part  as  follows: — 

Courts  are  boards  of  arbitration  to  prevent  the  aggression  of  the 
weak,  to  enable  the  individual  to  enjoy  happiness  owing  no  obedience 
except  to  the  laws  of  the  state.  Trial  at  law  is  the  modern  civilized 
substitute  for  a  fight  with  a  club  or  spear,  where  men  vindicated  their 
rights  by  physical  strength  military  cunning  and  cleverness.  The 
employment  of  a  lawyer  in  these  days  is  equivalent  to  the  obtaining 
of  a  champion  in  the  early  ages. 

Civil  law  was  introduced  into  Canada  in  1792  from  England  and 
this  law  was  not  a  written  law,  but  constituted  the  customs  of  the 
English  people  which  had  been  declared  by  judges  as  such.  What- 
ever legislation  mav  say,  the  law  is  exactly  what  the  judges  say  it  is 
at  any  particular  time.  The  rules  governing  conduct  and  the  right 
of  the  individual  is  known  as  substant  of  law.  Adjective  law  includes 
the  rules  whereby  substant  of  law  is  applied  i.e.  rules  of  practice  or 
methods  to  be  adopted  by  an  individual  to  obtain  his  rights  In 
adjective  law  witnesses  are  one  of  the  objects  by  means  of  which  facts 
may  be  established,  and  persons  obtain  their  rights.  Rules  of  practice, 
including  the  question  of  expert  evidence,  are  framed  upon  the  hypo- 
thesis that  the  normal  method  of  trying  parties  is  by  their  peers,  and 
also  that  the  trial  will  be  before  twelve  common  men. 

There  was  a  time  when  the  primeval  jury  was  composed  of  'secta', 
a  retinue  of  neighbours  from  the  'vicinage'  or  vicinit  y,  where  the  unlawful 
act  was  perpetrated,  which  jury  decided  the  case  upon  its  own  knowl- 
edge and  took  countenance  of,  its  own  opinions.  It  is  not  known  where 
juries  originated  but  they  were  established  within  one  hundred  years 
after  the  Magna  Carta.  Until  three  hundred  years  ago  witnesses  could 
say  what  they  thought  or  express  their  own  opinions.  Sir  Edward 
Coke,  Attorney-General,  in  the  reign  of  James  I,  is  the  first  reported 
lawyer  to  object  to  opinion  evidence,  one  of  the  reasons  Riven  being 
that  a  judge  had  to  determine  and  give  a  positive  decision,  and  secondly 
it  was  impossible  to  indict  a  man  for  perjury  when  he  swore  only  to 
what  he  thought. 

In  civil  cases  about  the  beginning  of  the  18th  century  the  rule 
was  established  that  a  witness  must  swear  to  what  he  knows  and  in 
law  'know'  means  knowledge  based  upon  personal  observation.  A 
witness  only  exercising  that  knowledge  which  is  ordinarily  expected 
from  adult  witnesses  is  not  called  an  expert.  In  certain  cases  some  witness- 
es are  allowed  to  give  their  opinion  and  this  mav  he  called  expert 
evidence.  The  distinction  is  drawn  between  ordinary  evidence  and 
expert  evidence,  sometimes  called  fact  evidence  and  Opinion  evidence 
and  sometimes  lay  evidence  and  professional  evidence,  but  no  termi- 
nology is  perfectly  satisfactory. 

The  first  recorded  instance  of  the  use  <>f  expert  evidence  was  in 

135,1  when  experts  were  called  in  to  render  assistance  to  the  judge 
and  their  communicated  knowledge  was  withheld  from  the  jury.  By 
1700  this  practice  disappeared  and  the  present  practice  came  into  P 
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whereby  experts  may  state  their  opinion  upon  facts  which  have  been 
otherwise  established. 

To  be  expert,  an  engineer  must  have  acquired  his  knowledge  by 
practice  or  by  scientific  training.  But  in  order  to  express  his  opinion 
in  court  an  expert  witness  must  first  establish  qualification  by  examina- 
tion to  be  regarded  by  the  court  as  such,  while  an  ordinary  witness 
is  never  first   doubted.     Opinion  evidence  is  not  kno  obtained 

from  personal  observation  or  knowledge  of  facts,  but  is  opinion  upon 
these  facts. 

In  closing  his  address,  interspersed  by  many  humorous  remarks 
Judge  Riddell  gave  to  the  gathering  of  engineers  a  code  of  approved 
conduct  in  the  witness  box.  Absolute  honesty  was  the  first  requisite 
to  the  expert  witness,  he  said.  A  witness  should  be  well  prepared, 
produce  standard  authority  and  tell  the  truth  in  so  convincing  a  manner 
that  it  solicits  credulity.  A  witness  should  not  only  "  tell  the  truth 
but  make  the  truth  tell".  Evidence  should  be  persuasive  and  have  no, 
personal  element  causing  distraction.  A  question  should  not  be 
answered  unti  it  has  been  thoroughly  understood  and  then  answered 
briefly  and  concisely  and  consistent  with  the  truth. 

His  Honour  remarked  that  the  engineer  made  the  most  satisfactory 
expert  witness  who  came  before  the  courts  and  trusted  that  he  would 
keep  up  his  reputation. 

After  discussion  by  Professor  Bain,  A.  L.  Mudge,  a.m.e.i.c, 
W.  J.  Hughson,  W.  Storrie,  M.E.I.C,  Professor  R.  W.  Angus,  M.E.I. c, 
a  very  appreciative  vote  of  thanks  was  tendered  Mr.  Justice  Riddell. 
Paper  by  M.  J.  Butler,  M.E.I.C. 

M.  J.  Butler,  c.M.c,  m.e.i.c,  Past  President  of  the  Institute 
addressed  the  meeting  on  November  8th,  on  "A  Method  of  Calculating 
a  Fair  Rate  for  the  Transportation  of  Western  Coal".  His  interesting 
paper  which  was  provocative  of  much  discussion,  is  published  elsewhere 
in  this  issue  as  is  also  the  discussion  by  R.  A.  C.  Henry,  M.E.I.C,  director 
of  bureau  ef  economics  of  the  C.N.R., 

Other  speakers  were  H.  K.  Wicksteed,  M.E.I.C,  R.  H.  Maclntyre, 
and  Professor  Jackman,  department  of  political  science,  who  said 
that  the  matter  should  be  considered  from  a  straight  business  standpoint 
and  the  railways  given  a  reasonable  price  for  carriage.  He  estimated 
that  it  would  cost  the  C.N.R.  $9.03  to  transport  one  ton  of  coal  from 
Alberta  to  Ontario,  and  that  the  cost  ot  the  C.P.R., would  be  $9.95, 
without  including  interest,  depreciation  or  overhead.  He  considered 
the  train  mile  cost  not  the  proper  basis  as  it  included  all  kinds  of  train, 
all  lengths  of  train  and  all  kinds  of  commodities. 

S.  B.  Wass,  A.M.E.I.C,  of  the  C.N.R. ,  stated  that  the  cost  was  made 
on  the  assumption  that  Mallet  locomotives  would  be  used.  The 
maximum  length  of  locomotive  that  could  be  used  was  85  feet,  and 
roundhouse  and  terminal  facilities  both  on  the  C.N.R.  and  the  C.P.R. 
would  not  accommodate  a  larger  engine. 

Professor  Tredgold  considered  that  Mr.  Butler's  estimate  for 
tractive  power  should  be  reduced  by  15  per  cent  at  a  speed  of  15  miles 
per  hour.  He  also  pointed  out  that  the  resistance  used  as  a  basis  for 
computation  was  insufficient;  6  pounds  on  the  level,  and  from  20  to  22 
pounds  on  a  one  per  cent  grade,  (not  compensated),  should  be  eonsidered 
This  would  reduce  a  train  to  40  cars  and  the  cost  of  coal  increased  to 
$9.00  a  ton  and  by  using  the  present  60,000-ton  locomotive,  with  a 
tractive  resistance  of  20  pounds,  the  cost  would  be  increased  to  $13.00 

a  ton-  Annual  Dinner 

In  place  of  the  annual  dinner,  the  meeting  on  November  15th. 
was  held  in  conjunction  with  the  University  Engineering  Society  and 
a  splendid  smoker  was  enjoyed  in  the  East  Common  Room  of  Hart  House 

Those  present  joined  themselves  into  groups  and  were  taken  over 
Hart  House  by  the  students,  who  derived  much  satisfaction  in  guiding 
their  very  envious  visitors  over  the  building.  This  perambulation 
was  followed  by  an  excellent  programme  of  music,  songs,  quartets, 
boxing  and  wrestling  bouts  carried  out  by  the  student  body  under  the 
management  of  Professor  Loudon,  m.e.i.c 

Address  by  the  General  Secretary 

The  feature  of  this  part  of  the  programme  was  an  address  by  Fraser 
S.  Keith,  m.e.i.c,  general  secretary,  who  spoke  of  the  relationship  of 
the  older  engineer  to  the  young  man,  and  the  interest  of  the  young 
man  in  the  profession.  In  asking  the  question  whether  the  older  or 
established  engineer  had  done  all  he  should  to  assist  the  young  man, 
Mr.  Keith  thought  the  answer  should  be  'No'  as  there  were  many  things 
an  engineer  could  do  to  stimulate  the  interest  and  activity  of  the  younger 
students  and  graduates  in  the  doings  of  the  E.I.C.,  and  the  profession 
generally.  The  speaker  asserted  that  youth  was  the  time  of  accomplish- 
ment and  instanced  Hannibal,  Napoleon,  Watt,  the  Younger  Pitt 
and  many  others  as  men  who  had  performed  their  most  notable  achieve- 
ments before  they  were  thirty.  He  exhorted  the  students  to  accept 
responsibility,  never  to  shirk  hard  work,  to  be  careful  and  painstaking, 
and  above  all  to  cultivate  the  art  of  public  speaking,  so  that  they  might 
better  express  their  opinions  and  take  their  part  in  the  affairs  of  their 
profession  and  the  community  in  which  they  lived. 

On  the  invitation  of  the  chairman  those  present,  numbering  over 
140,  adjourned  to  the  Great  Hall  and  partook  of  supper  as  guests  of 
the  branch. 


President  Francis  Reviews  the  Expansion  of  The  Institute 
Professor  C.  R.  Young,  M.EJ.C,  referred  to  the  pleasure  of  the 
branch  at  the  presence  of  Walter  J.  Francis,  m.e.i.c,  president  of  The 
InslituU -,  at  the  smoker,  and  Mr.  Francis  on  rising  to  speak,  expressed 
his  appreciation  at  being  back  at  Toronto  University  and  si>eaking 
to  fellow  Toike-Oikes.  -Mr.  Francis  dwelt  upon  the  expansion  of  the 
E.I.C.,  from  its  inception  and  illustrated  to  the  students  the  great 
principles  for  which  it  stood.  He  referred  to  the  illustrious  engineers 
who  had  occupied  the  presidential  chair  and  remarked  upon  their 
loyalty,  service  and  high  ideals,  in  the  carrying  out  of  which  they  had 
brought  The  Institute  to  its  present  high  standing.  The  Engineering 
Institute  was  a  factor  in  the  land,  said  Mr.  Francis,  and  was  recognized 
as  such  by  the  community  at  large,  and  would  continue  to  serve  in  the 
best  interests  of  the  engineers  and  the  public,  as  long  as  each  and  every 
engineer  gave  it  his  loyal  and  unstinted  support  in  membership,  time 
and  influence. 

A  hearty  vote  of  thanks  to  all  who  had  contributed  to  the  evenings 
enjoyment  was  voted  by  all  present. 

London  Branch 

E.  A.  Gray,  Jr.  E.I.C.,  Secretary-Treasurer. 
R.  J.  Olmsted,  A.M.E.I.C,  Branch  News  Editor. 

The  inaugural  fall  meeting  of  the  London  Branch  was  held  on 
October  26th,  in  the  Chamber  of  Commerce,  committee  room,  Tecumseh 
hotel. 

The  executive  of  the  London  Branch  had  the  pleasure  of  enter- 
taining at  dinner  the  speaker  of  the  evening,  Professor  C.  R.  Young, 
B.A.Sc,  m.e.i.c,  professor  of  structural  engineering,  university  of 
Toronto,  who  kindly  consented  to  deliver  his  address  on  "The  Future 
of  Engineering."  He  was  introduced  by  C.  J.  Madgett,  a.m.e.i.c, 
because  of  "former  association." 

Professor  Young  described  the  struggles  of  the  early  engineers, 
and  their  achievements.  He  told  how  the  public  confidence  had  been 
gained  as  a  result  of  these  achievements;  of  a  demand  for  the  device 
of  these  early  pioneers  because  of  their  success.  The  demand  thus 
created  led  the  more  scientific  minds  to  devote  their  time  to  weighty 
problems,  with  the  result  that  great  strides  were  made  in  this  profession. 
He  touched  more  on  the  ethical  side  of  latter-day  engineering,  and  it 
was  this  phase  of  his  address  which  was  responsible  for  most  of  the 
discussion  following  the  conclusion  of  his  address,  J.  R.  Rostrum. 
a.m.e.i.c,  H.  Fuller  a.m.e.i.c.;,  E.  V.  Buchanan,  m.e.i.c,  and  H.  B.  R. 
Craig  M.E.I.C,  participating  in  same. 

The  chairman  announced  that  the  resignation  of  F.  J.  Bridges, 
a.m.e.i.c,  as  secretary-treasurer,  had  of  necessity  to  be  accepted  by 
the  executive  and  that  as  a  token  of  appreciation  of  the  splendid  work 
performed  by  him  during  organization,  a  small  presentation  in  the 
form  of  a  silver  vase  suitably  engraved,  was  to  be  made  to  the  retiring 
officer.  Mr  Bridges  acknowledged  the  gift,  expressing  his  regret  at 
finding  it  necessary  to  move  from  London  and  the  activities  of  the 
London  Branch. 

The  following  members  being  present  at  the  meeting: — 
E.  V.  Buchanan,  m.e.i.c  W.  M.  Veitch,  a.m.e.i.c 

R.  I.  Olmsted,  a.m.e.i.c.  H.  B.  R.  Craig,  m.e.i.c. 

T.  A.  S.  Munford,  a.m.e.i.c  Major  P.  De  la  Passey,  jr.E.i.c 

Robert  Angus,  m.e.i.c  A.  H.  Morgan,  m.e.i.c 

D.  O.  Robinson,  s.e.i.c  G.  H.  Chalmers,  jr.E.i.c 

W.  C.  Miller,  a.m.e.i.c  R.  J.  Fuller,  a.m.e.i.c 

H.  Merton,  jr.E.i.c  E.  A.  Gray,  jr.  E.i.c 

Chas.  Talbot,  a.m.e.i.c  J.  R.  Rostrum,  a.m.e.i.c 

C.  J.  Madgett,  a.m.e.i.c  H.  G.  Hayman,  s.  E.  I.  c. 

W.  P.  Near,  m.e.i.c  F.  J.  Bridges,A.M.E.i.c,  of  Windsor. 

Several  guests  were  also  among  those  present. 

Major  W.  J.  Forbes-Mitchell,  D.S.O.,  a.m.e.i.c  occupied  the  chair. 

Kingston  Branch 

A.  Jackson,  A.M.E.I.C,  Secretary-Treasurer. 

The  first  regular  meeting  of  the  Kingston  Branch  after  the  summer's 
vacation  was  held  in  Carruthers'  Hall.  Queens'  University,  on  October 
14th,  with  a  fairly  large  attendance.  The  vice-chairman,  T.  McGinnis, 
M.E.I.C,  took  the  chair. 

Professor  L.  M.  Arkley,  m.e.i.c,  gave  a  very  instructive  lecture 
illustrated  by  slides  on  "Recent  Advances  in  Prime  Movers."  The 
discussion  reviewed  the  history  of  the  steam  engine  and  then  merged 
into  the  very  recent  developments  in  steam  prime  movers  of  the  sta- 
tionary and  locomotive  types. 

1 1.  Ryan,  mechanical  engineer  of  the  Canadian  Locomotive  Compa- 
ny, Limited,  gave  a  short  talk  on  locomotives  and  explained  a  great 
many  points  relative  to  the  design  of  a  locomotive. 

General  Business  Meeting 

The  next  regular  meeting  was  held  on  November  1st,  at  which 
meeting  the  general  business  of  the  branch  was  the  important  part 
of  the  programme. 
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The  Secretary  for  the  past  year  presented  his  annual  report  which 
was  as  follows: — 

The  financial  condition  of  the  Kingston  Branch  still  continues 
to  be  satisfactory  considering  the  limited  number  of  corporated  members 
attached  to  the  branch.  The  year's  operations  were  begun  with  a 
credit  balance  in  the  bank  of  $137.86  and  that  credit  balance  at  the 
present  date  remains  practically  the  same,  being  $138.18.  The  balance 
sheet  showing  the  receipts  and  disbursements  is  attached  hereto. 

A  few  new  corporate  members  have  been  added  during  the  last 
three  months  due  to  the  fact  that  a  new  distribution  of  membership 
throughout  Canada  has  been  made  by  the  Council  at  Headquarters. 
We  have  Brockville  now  in  our  district  and  have  gained  three  or  four 
members  thereby,  and  next  year  the  financial  gain  will  be  realized. 

The  present  membership  of  the  branch  is  12  Members,  28  Associate 
Members,  2  Juniors,  and  40  students. 

During  the  year  eleven  regular  meetings  were  held,  the  success 
of  which  is  due  to  the  energetic  efforts  of  the  chairman  of  the  Programme 
Committee,  of  which  Professor  D.  S.  Ellis,  a.m.e.i.c,  was  chairman. 
Three  meetings  of  the  Executive  and  two  of  the  Programme.  Committee 
were  held  during  the  year. 

The  secretary  wishes  to  thank  all  the  officers  and  members  of  com- 
mittees for  their  loyal  co-operation  and  assistance  during  the  year. 
The  success  of  the  branch  was  due  entirely  to  the  general  interest  shown 
by  officers  and  members  of  every  grade." 

The  chairman  then  called  for  nomination  of  officers  and  members 
of  committees.     The  following  were  elected. 

Chairman T.   McGinnis,   M.E.I. c. 

Vice-Chairman Colonel  T.  V.  Anderson,  a.m.e.i.c. 

Secretary -Treasurer A.  Jackson,  a.m.e.i.c. 

Executive Major  G.   R.   Turner,   a.m.e.i.c. 

R.  J.  McClelland,  a.m.e.i.c. 
W.  Casey,  m.e.i.c. 

Programme  Committee G.  Smith,  a.m.e.i.c.  (Convener) 

Le.  R.  Grant,  a.m.e.i.c. 
Wm.  L.  Malcolm,  M.E.I.C. 
D.  M.  Jemmett,  a.m.e.i.c. 
H.  B.  Hanna,  s.e.i.c. 
The  retiring  chairman,  Professor  L.  M.  Arkley,  m.e.i.c,  gave  a 
short  address  after  which  T.  McGinnis,  m.e.i.c,  took  charge  of  the 
meeting: 

The  chairman-elect  then  called  for  impromptu  discussions.  Pro- 
fessor D.  Jemmett,  a.m.e.i.c,  gave  a  very  interesting  description  of 
the  art  of  sailing  a  dinghy  sail  boat.  He  is  very  well  qualified  to  speak 
on  this  subject  in  so  far  as  he  has  already  won  quite  a  few  races  at  the 
Kingston  Yacht  Club  and  elsewhere. 

The  next  speaker  was  Professor  L.  T.  Rutledge,  m.e.i.c,  who 
gave  a  short  address  on  the  "Construction  of  the  Douglas  Library", 
Queen's  new  three  hundred  and  fifty  thousand  dollar  library.  Mr. 
Rutledge  is  engineer  on  the  library  during  the  construction. 

Major  Turner,  a.m.e.i.c,  of  the  Royal  Military  College  gave  a 
description  of  the  various  types  of  bridges  used  in  time  of  war.  Major 
Turner  has  had  long  experience  in  military  engineering  and  was  able 
to  present  the  subject  very  clearly. 

Niagara  Peninsnla  Branch 

R.  W.  Downie,  A.M.E.I.C,  Secretary-Treasurer. 
R.  Hogg,  Jr.E.I.C.  Acting  Branch  News  Editor. 

Trip  Over  Welland  Ship  Canal 

In  the  afternoon  of  Saturday,  October  27th,  the  Niagara  Peninsula 
Branch,  met  at  the  Engineers'  Club,  Thorold,  and,  escorted  by  A.  J. 
Grant,  M.E.I.C,  engineer-in-charge,  and  several  members  of  his  staff 
they  began  an  inspection  of  that  part  of  the  Welland  ship  canal  which 
lies  between  Thorold  and  lake  Ontario. 

Descending  to  the  floor  of  lock  7,  the  party  walked  through  that 
structure,  examining  the  filling  tunnels,  the  concrete  work,  finished 
and  in  progress,  and  the  equipment  with  which  the  Sir  Wm.  Arrol 
Company  is  doing  the  work. 

At  the  northern  end  of  the  lock  the  visitors  boarded  three  observa- 
tion cars  provided  for  their  accommodation  through  the  courtesy  of  Mr. 
Grant.  From  here  to  locks  5  and  6  was  but  a  short  trip.  Disembarking 
they  climbed  a  bank  beside  lock  5,  whence  a  splendid  view  could  be 
obtained.  At  their  feet  lay  the  pit  for  lock  5,  all  rock  excavation.  Above 
were  the  towering  walls  of  lock  6,  almost  completed,  while  lower  to  the 
right  partly  obscured  by  the  smoke  from  locomotives  and  shovels, 
was  the  site  of  lock  4. 

Locks  4,  5,  and  6  are  twin  locks  in  flight,  with  a  combined  lift  of 
about  139  feet.  In  a  distance  of  little  more  than  800  yards  they 
overcome  the  natural  barrier  known  as  the  Niagara  Escarpment.  By 
means  of  these  locks  the  canal  meets  the  escarpment  at  right  angles, 
and  avoids  the  circuitous  route  followed  by  the  present  canal. 

The  concrete  work  in  this  sector  is  being  done  by  the  Peter  Lyall 

Construction  Company,  undei  the  able  management  of  II.  M.  Scott, 
m.e.i.c   Travelling  towers,   150  feel   high,  arc  used  to  elevate  the 

concrete  to  the  wall  forms,  and  two  two-yard  mixers  working  sjde  by 


side  have  mixed  as  much  as  1,800  yards  of  concrete  in  the  ten-hour 
day. 

Fifteen-minute  run  down  the  construction  railway  brought  the  party 
to  lock  one.  This  lock  is  almost  complete,  and  considerable  time  was 
spent  in  a  thorough  examination  here.  A  short  time  was  taken  up  with 
a  trip  to  the  harbor  work  at  Port  Weller,  and  the  party  separated,  to 
meet  again  at  St.  Catharines  for  dinner. 

Dinner  at  St.  Catharines 

The  meal  was  served  at  the  Welland  Inn,  to  about  one  hundred 
members  and  their  guests.  Following  this,  addresses  were  delivered 
on  the  subject  of  Northern  Ontario,  by  Balmer  Neilly,  secretary  of  the 
Ontario  Mining  Association,  and  by  Professor  H.  E.  T.  Haultain, 
C.E.,  M.E.I.C,  of  Toronto  University.  The  addresses  were  illustrated 
in  a  fitting  manner  by  two  films  entitled  'Smelter  Fires'  and  'Winning 
the  Gold'.  These  films,  together  with  an  operator  and  the  necessary 
equipment,  were  supplied  through  the  courtesy  of  the  Provincial  Moving 
Picture  Bureau. 


Northern  Ontario- 


-Its  Development  and  Tremendous 
Possibilities 


Mr.  Neilly,  in  introducing  his  subject,  spoke  of  a  false  impression 
general  in  the  minds  of  the  people  of  'Old  Ontario".  As  children, 
he  said,  they  had  been  taught  to  think  that  northern  Ontario  was  a 
barren  waste  of  rock  and  bush,  fit  only  for  lumbering  and  fur  trapping. 
What  a  libel!  On  the  contrary,  it  was  a  land  of  vast  potential  wealth, 
not  only  in  the  key  industry,  mining,  but  also  in  cultivable  land.  With 
the  discovery  of  nickle  and  silver,  these  erroneous  ideas  about  the 
north  were  wiped  away,  and  the  country  was  fast  developing  into  one 
of  splendid  achievement. 

To  the  early  pioneers  much  credit  is  due.  There  was  a  great 
deal  of  scepticism  in  the  early  days  about  the  value  of  the  strike  at 
Cobalt.  Many  experts  went  north,  and  returned,  giving  as  their 
opinion  that  the  claims  were  mere  pockets.  The  real  Canadian,  however 
remained  on,  and  to  him  is  due  the  credit  for  what  has  been  achieved. 
Many  are  prone  to  consider  that  success  is  for  the  most  part  luck; 
but  nothing  can  be  farther  from  the  truth.  Courage  and  vision  alone 
are  the  forerunners  of  success,  and  nowhere  has  this  proved  more  true 
than  in  Ontario's  north  country.  Many  industries  will  find  wide 
scope  in  the  north,  and  chief  among  these,  the  speaker  mentioned 
agriculture  and  paper  making. 

It  was  thought  that  crops  which  survived  the  late  frosts  of  spring, 
must  in  this  far  north  climate  succumb  to  those  of  the  early  fall.  However, 
it  has  been  proved  by  actual  trial  that  corn  can  be  grown  and  ripened 
as  far  north  as  Kapuscasing.  Though  the  northern  summer  is  short, 
yet  the  summer  days  are  long,  and  growth  under  the  northern  sun  is 
very  rapid.  Furthermore  it  is  a  fact  that  the  growing  season  lengthens 
as  the  land  is  brought  under  cultivation.  It  has  also  been  shown  that 
seed  from  the  prairie  provinces,  which  has  been  brought  direct  to 
southern  Ontario,  does  not  thrive  there.  However,  if  the  grain  has 
first  been  planted  in  the  clay  belt,  and  then  brought  south,  it  produces 
a  splendid  crop.  The  speaker  predicted  that  the  north  country  will 
become  the  seed  bed  for  Ontario  and  Quebec,  a  transition  stage  from 
west  to  east. 

Ontario  is  to-day  supplying  30  per  cent  of  Canada's  pulp  output. 
One  mill  established  in  the  north  is  producing  500  tons  of  newsprint 
daily.  So  well  organized  is  this  industry,  that  a  log  may  reach  the 
mill,  be  barked  and  ground,  the  pulp  screened  and  made  into  paper, 
then  shipped  to  Chicago  and  printed,  then  sold  on  the  street,  and  but 
five  short  days  elapse  between  the  log  and  the  printed  page. 

The  Laurentian  Shield  crosses  Canada  on  the  north.  It  is  of  pre- 
Cambrian  formation,  and  covers  an  area  of  two  million  square  miles. 
In  the  early  days  this  was  thought  to  be  of  no  value,  but  it  is  now  known 
that  no  formation  of  the  earth's  crust  offers  such  great  possibilities 
in  the  search  for  metaliferous  ores.  Of  this  vast  area,  less  than  three 
per  cent  lies  within  the  borders  of  the  United  States.  Yet  it  is  fn  >m 
this  three  per  cent  that  she  takes  her  supplies  of  copper  and  iron  in 
the  state  of  Michigan  and  Minnesota.  In  seventy-five  years  her  lake 
Superior  iron  ore  deposits  have  made  her  the  great  industrial  nation 
which  she  is  today.  This  year  these  deposits  are  producing  sixty  million 
tons  of  iron  ore.  If  with  three  per  cent,  the  United  States  can  do  so 
much,  what  cannot  Canada  do  with  ninety-seven  per  cent. 

We  have  been  slow  in  investigating  this  new  country.  Our  geolo- 
gists have  done  splendid  work.  Nevertheless  we  have  been  slow. 
Now  gradually,  on  the  southern  marign,  we  are  lifting  the  curtain 
which  has  obscured  the  wealth  that  lies  beyond. 

In  1883  the  C.P.R.,  passed  through  Sudbury.     Co]  was 

discovered.     When,  three  years  later,  the  matte  was  sent  to  New  J*  i 
to  be  refined,  it  was  found  to  contain  more  nickle  than  copp  J       Phis 
was  not  the  unmixed  blessing  that  it  would  seem.     Coppi  I  an  1  nickle 
were  hard  to  &  md  there  was  no  market  for  the  latter,     How 

ever,  with  the  discovery  of  the  value  of  ruckle  steel  for  arm  »r  plate, 
and  the  adoption  of  it,  first  by  France,  then  by  the  United  States  and 
Great  Britain,  a  satisfactory  market  for  nickle  was  developed.  The 
Great  War  doubled  the  demand  for  this  metal.    The  demand  was  mel 

by  greatly  increased   equipment    and    uilh   end  ■  real 
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credit  of  the  industry,  it  may  be  said  thai   they  supplied  this  very 
necessary  material  all  through  thi 

Prior  to  the  war,  one-half  of  the  entire  ruckle  produced  went  into 
armor  plate.  With  the  cessation  of  hostilities,  and  the  consequent 
reduction  in  naval  armament,  this  market  for  ruckle  was  largely  lost. 
With  greatly  increased  equipment,  and  a  very  restricted  market  for 
the  product,  the  ruckle  industry  for  a  time  was  forced  to  curtail  opera- 
tions. Hut  by  the  aid  of  scientific  research  conducted  under  the  aus- 
pices of  the  nickle  company,  so  many  new  uses  have  been  found  for  the 
metal,  that  the  industry  is  this  year  producing  and  selling  thirty  per 
cent,  more  nickle  than  at  any  time  during  or  before  the  war,  and  to-day 
Sudbury  is  employing  four  thousand  men. 

Since  (lie  discovery  of  silver  at  Cobalt,  in  1903,  two  tons  of  pure 
silver  have  been  produced  there  for  every  working  day.  Contrary 
to  reports  that  this  field  is  petering  out,  the  speaker  claimed  that  pro- 
duction is  actually  increasing,  due  largely  to  the  South  Lorraine  field. 

The  success  achieved  at  Cobalt  bred  a  new  confidence,  as  a  result 
of  which,  capital  and  prospectors  were  attracted  to  the  north.  Day  by 
day,  new  discoveries  were  announced,  and  among  them  Porcupine  and 
Kirkland  Lake,  until  Ontario  is  now  the  largest  gold  producing  province 
or  state  in  North  America.  Development  is  advancing  as  fast  as 
electric  power  can  be  supplied.  Some  of  the  larger  mines  have  secured 
water  rights  and  are  proceeding  to  develop  their  own  power.  Our 
mineral  wealth  is  as  yet  almost  untouched.  Mining  in  Ontario  is 
just  getting  under  way. 

On  the  heels  of  the  miner  comes  the  farmer.  He  settles  on  the 
margin  of  the  mining  area.  He  clears  his  land,  securing  cash  for  his 
timber  from  the  mines,  for  his  pulp  wood  from  the  pulp  mill.  He  cuts 
hay  and  again  secures  cash.  He  is  off  to  a  good  start,  with  cash  in 
his  pocket,  and  a  ready  market  where  he  secures  Toronto  prices  without 
spending  anything  on  freight.  New  communities  are  established  and 
consolidated  in  this  manner.  Ontario  is  expanding  accordingly. 
Expanding  to  the  north,  with  an  orderly  and  rapid  development.  As 
an  instance  of  this  development,  the  speaker  cited  the  town  of  Timmins. 
Thirteen  years  ago,  he  said,  Porcupine  was  a  wooded  area.  In  1922 
it  had  a  population  of  15,000.  The  town  has  business  blocks  of  solid 
brick,  and  an  assessed  value  of  $5,000,000.  Its  bank  clearings  equalled 
a  city  of  60,000  people  in  "Old  Ontario". 

Mining  has  opened  up  this  new  country,  has  made  it  a  country 
to  be  proud  of.  Yet  we  should  be  prouder  .still  of  the  type  of  man 
which  it  produces.  He  is  a  man  of  courage  and  endurance,  with  faith 
in  the  province  and  in  himself.  Nowhere  is  law  and  order  so  rigidly 
maintained  as  in  the  north.  Our  M.P.P.'s  appreciate  the  north,  and 
our  mining  act  is  admitted  to  be  the  best  in  the  world. 

"But  what  does  all  this  mean  in  a  commercial  way  to  Old  Ontario  ?" 
the  speaker  asked.  In  a  convincing  answer  to  the  question  he  told  how, 
in  1920,  out  of  a  total  of  $72,000,000  produced  from  the  mines,  $56,000, 
COO  was  spent  on  wages,  supplies  and  equipment.  A  very  large  por- 
portion  of  this  huge  sum  found  its  way  south,  in  return  for  the  necessary 
commodities.  This  amount  of  money  is  equal  to  the  total  exports  from 
Canada  to  no  less  than  thirty-two  foreign  countries,  including  South 
America,  India,  Australia  and  New  Zealand.  It  was  not  obtained 
with  the  help  of  a  subsidized  merchant  marine,  of  trade  treaties  or 
anything  else.     It  was  found  right  in  our  own  backyard. 

During  periods  of  business  depression,  when  markets  are  poor 
and  labor  is  cheap,  the  tendency  is  for  mining  to  speed  up.  The  lower 
operating  costs  brought  large  areas  of  lower  grade  ore  within  the  range 
of  profitable  production.  This  drew  from  the  south  many  of  the  un- 
employed, and  poured  south  more  wealth,  tending  in  a  large  way  to 
bring  business  conditions  back  to  normal.  This  mining  acts  to  tide 
the  other  industries  over  in  times  of  stress.  The  mining  industry  is 
to  the  commercial  industry  of  Ontario, what  the  fly-wheel  is  to  the  engine. 

In  the  interval  which  followed  Mr.  Neilly's  address,  the  Welland 
Ship  Canal  Instrumental  Trio  rendered  some  pleasing  selections.  Then 
Professor  Haultain  rose  to  speak. 

The  Engineer — The  Dominant  Man  of  the  North 

In  a  few  well  chosen  words,  he  so  eulogized  the  former  speaker, 
and  bound  him  so  closely  with  the  country  of  which  he  had  spoken, 
that  in  short  he  might  have  said,  after  the  famous  words  of  the  famous 
Frenchman,  "The  North,  it  is  he." 

He  went  on  to  describe  the  engineer  as  'The  dominant  man  of 
the  North'.  He  told  of  the  need  of  the  prospector,  of  the  need  of  capital. 
But  needed  by  both  was  the  engineer.  The  financier  needed  him,  not 
only  to  estimate  the  risk  involved  in  the  investment  of  his  capital,  but 
also  to  take  charge  of  operations  and  to  produce  an  operating  profit. 
Thus  the  mining  engineer  must  understand  finance,  and  be  a  man  of 
judgement  and  foresight.  He  must  take  responsibility  on  his  shoulders, 
and  must  make  money  for  his  employers.  The  professor  expressed  the 
hope  that  before  very  long  the  engineer  would  find  the  means  also  to 
make  money  for  himself. 

A  vote  of  thanks  to  both  speakers  was  moved  by  A.  J.  Grant, 
M.E.l.c,  seconded  by  F.  S.  Lazier,  M.E.I. C,  and  heartily  endorsed  by 
all  present. 

The  meeting  concluded  with  a  short  business  session. 


Cape  Breton  Branch 
h   W.J  Brown, Secretary-Treasurer. 

The  first  meeting  of  this  branch  for  the  1923  season  was  held  in 
Sydney  on  September  18th.  The  speaker  of  the  evening  was  J.  W. 
Mullin,  B.sc.,  A.M.E.I.C.,  resident  manager,  at  Glace  Bay,  Nova  Scotia, 
for  the  Canadian  Marconi  Wireless  Company.  Mr.  Mullin's  subject 
was  the  "General  Advance  of  Radio  since  the  Early  Days  of  Marconi". 
The  speaker  dealt  with  the  theory  and  history  of  wireless  telegraphy, 
discussing  many  of  the  difficulties  encountered  by  the  pioneers,  de- 
scribing the  rather  crude  early  equipment  and  comparing  it  with  the 
high  speed  modern  apparatus.  The  paper  was  illustrated  by  photo- 
graphs. Mr.  Mullin  closed  his  address  by  extending  an  invitation  to 
the  branch  to  visit  the  wireless  station  at  Glace  Bay,  as  soon  as  the 
extensive  additions  to  the  present  plant,  now  being  made,  have  been 
completed.  These  extensions  include  two  600-foot  steel  towers  and 
several  smaller  towers.  Preparations  are  therefore  being  made  and 
this  visit  will  probably  be  made  within  a  few  weeks. 

On  October  16th,  A.  P.  Theuerkauf,  m.e.i.c,  presented  a  paper 
entitled  Metallurgical  Re-heating  Furnaces  for  Blooms,  Billets  and 
Slabs.  This  paper  was  prepared  for  presentation  by  Mr.  Theuerkauf, 
before  the  Maritime  Professional  Meeting,  held  at  St.  John  in  September, 
and  in  Mr.  Theuerkauf 's  a  bsence.was  read  by  Professor  H.  W.McKiel, 
m.e.i.c,  of  Mount  Allison  University.  Mr.  Theuerkauf  is  an  authority 
on  steel  plant  furnaces,  and  treated  his  subject  in  his  usual  thorough 
manner.  The  paper  treated  of  re-heating  furnaces  generally,  and 
described  particularly  a  large  furnace  recently  constructed  in  con- 
nection with  the  rail  mill  of  the  Dominion  Iron  and  Steel  Company 
Limited,  Sydney,  of  which  company  Mr.  Theuerkauf  is  assistant  chief 
engineer.  This  paper  was  profusely  illustrated  with  slides  and  large 
coloured  drawings. 

M.  W.  Booth,  a.m.e.i.c,  steam  engineer  for  the  Dominion  Iron 
and  Steel  Company  Limited,  addressed  the  third  meeting  of  the  season, 
taking  for  his  subject  the  very  extensive  one  of  the  Application  of  Fuel 
to  a  Steel  Plant.  Mr.  Booth  outlined  the  history  of  the  different 
branches  of  iron  and  steel  making,  and  of  the  different  fuels  used, 
including  charcoal,  coal,  coke,  coke  oven  gas,  blast  furnace  gas  and 
producer  gas,  describing  their  applications  and  limitations. 

Halifax  Branch 

K.  L.  Dawson,  A.M.E.I.C,  Secretary-Treasurer. 

At  the  meeting  of  the  Halifax  Branch  held  in  the  "Green  Lantern" 
on  the  evening  of  November  first,  there  were  animated  discussions  on 
a  number  of  items  of  more  than  ordinary  interest.  Also  some  im- 
portant business  was  transacted. 

To  begin  with,  F.  A.  Bowman,  M.E.I.C,  W.  P.  Copp,  A.M.E.I.C, 
and  C.  A.  Fowler,  m.e.i.c,  were  nominated  and  elected  to  be  the 
committee  to  nominate  the  branch  officers  for  the  year  1924. 

The  chairman  announced  that  the  president  of  Tlie  Institute 
thought  the  fuel  question  of  Canada  to  be  of  so  pressing  a  nature  that 
he  had  written  him  a  personal  letter  requesting  that  the  Halifax  Branch 
fall  in  line  with  the  other  branches  by  appointing  a  fuel  committee  to 
investigate  the  local  conditions.  He  had  laid  the  matter  before  the 
executive  who  had  appointed  K.  L.  Dawson,  A.M.E.I.C,  D.  W.  Munn, 
a.m.e.i.c,  and  Hiram  Donkin,  m.e.i.c,  to  act  as  the  fuel  committee 
for  this  branch  in  accordance  with  whatever  instructions  were  for- 
warded by  Council  and  also  along  such  other  lines  as  they  would  deem 
worthy  of  investigation. 

On  behalf  of  this  committee  its  chairman  reported  that  the 
instructions  it  had  received  from  the  fuel  committee  of  the  Council 
limited  its  work  to  the  advancement  of  the  economy  of  the  local  util- 
ization of  the  available  fuels,  and  to  educational  campaigns  regarding 
the  proper  use  of  heating  equipment  and  domestic  fuel,  for  the  benefit 
of  the  householder.  In  pursuit  of  this  plan  the  committee  proposed  to 
submit  a  series  of  questions  to  each  member  of  this  branch  which  will 
be  of  a  very  elementary  nature  yet  will  supply  information  of  a  very" 
necessary  kind. 

The  chairman  mentioned  his  delight  on  seeing  so  many  Halifax 
members  at  the  Maritime  Professional  Meeting  in  St.  John  on  Septem- 
ber 26th  and  27th,  and  his  regret  that  other  members  not  present  had 
missed  a  treat  seldom  met. 

He  was  always  glad  to  give  honour  to  whom  honour  is  due.  The 
size  of  the  delegation  from  Halifax  was  the  outcome  of  the  canvassing 
of  the  members  by  F.  A.  Bowman,  m.e.i.c,  who  in  the  absence  from 
the  city  of  the  chairman  and  vice-chairman  had  willingly  consented 
to  assist  the  uncertain  ones  to  make  up  their  minds  to  go.  He  con- 
sidered the  thanks  of  the  branch  were  due  to  Mr.  Bowman  and  there- 
fore had  pleasure  in  tendering  them  to  him. 

Mr.  Bowman  characteristically  belittled  the  quantity  of  work 
which  he  had  done.  He  spoke  of  the  good  time  in  which  all  who 
attended  were  participants;  of  the  luncheon  in  the  storeroom  of  the  St. 
John  Drydock  and  Shipbuilding  Company,  Ltd.,  where  there  was  an 
exhibition  of  very  choice  blueprints  behind  a  suitable  screen;  of  the 
excellent  dinner  on  the  same  day  provided  in  a  temporary  tent  in  a 
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contractors  camp  at  the  Musquash  Power  Development  where  sixty 
guests  were  expected  but  one  hundred  and  twenty-eight  arrived  and 
were  accommodated  without  inconvenience  to  them  or  any  apparent 
inconvenience  to  Mr.  Phillips,  their  host;  and  of  the  closing  banquet, 
one  of  the  smoothest-working  things  he  had  ever  seen.  There  was 
not  a  hitch  in  the  whole  proceedings.  The  control  of  events  maintain- 
ed by  the  committee  in  charge  kept  even  the  St.  John  weather  clear 
and  fine  for  the  whole  of  two  succeeding  days. 

Concluding  he  moved  a  vote  of  thanks  to  the  St.  John  Branch 
for  working  up  and  carrying  out  a  meeting  so  splendidly  instructive 
and  delightfully  entertaining,  suffused  throughout  with  the  personal 
element  of  hospitality  and  especially  in  the  treatment  of  the  visitors 
from  Halifax. 

Professor  W.  F.  McKnight,  A.M.E.I.C,  remarked  that  the  Halifax 
bunch  had  set  out  sixteen  strong,  and  arrived  back  sixteen  weak,  not 
having  had  one  idle  moment  from  their  arrival  in  St.  John  until  their 
departure.  In  his  experience  no  such  gathering  had  offered  so  many 
interesting  displays.  St.  John  is  particularly  well  provided  with 
exhibits  of  engineering  skill  which  are  a  credit  to  her  and  to  Canada. 
He  finished  by  saying,  "I  would  not  have  missed  it,  except  unavoidably, 
and  have  great  pleasure  in  seconding  the  vote  of  thanks  for  it  as  moved 
by  Mr.  Bowman". 

The  motion  was  carried  unanimously. 

The  verbal  and  facial  expressions  of  those  present  were  so  favour- 
able to  making  a  finer  function  of  our  annual  meeting  than  usual  that 
F.  A.  Bowman,  M.E.I.C,  C.  H.  Wright,  M.E.I.C,  H.  W.  L.  Doane, 
a.m.e.i.c,  and  W.  F.  McKnight,  A.M.E.I.C,  were  appointed  a  com- 
mittee to  look  after  all  the  arrangements  and  to  drum  up  attendance. 
The  two  first  mentioned  were  placed  on  this  committee  as  a  reward 
for  their  success  in  raising  the  delegation  to  the  St.  John  meeting. 

The  chairman  called  attention  to  the  enlargement  of  the  territory 
assigned  to  the  Halifax  Branch  which  had  been  accomplished  by  the 
Council  during  the  summer.  He  then  asked  D.  W.  Robb,  M.E.I.C, 
of  Amherst,  and  A.  R.  Chambers,  M.E.I.C,  of  New  Glasgow,  as  branch 
district  members  to  express  their  opinions  concerning  the  possibilities 
of  holding  a  successful  united  meeting  in  a  central  place  such  as  Truro. 

Mr.  Robb  held  that  the  extension  of  the  field  of  the  Halifax  Branch 
is  a  good  thing  and  will  tend  to  greater  interest  in  The  Institute  among 
the  members  in  western  Nova  Scotia.  Branch  meetings  are  interesting 
and  valuable,  instructive  and  socially  entertaining.  Although  he  felt 
that  Amherst  is  the  centre  of  the  Maritime  Provinces  he  agreed  that 
it  was  not  the  centre  of  the  territory  of  the  branch.  He  said  the 
engineers  of  Amherst  would  lend  themselves  to  a  United  meeting  in 
Truro,  but  emphasized  the  necessity  of  finding  a  subject  for  discussion 
that  would  attract.  He  thought  the  fuel  question  would  prove  interest- 
ing. The  studies  recently  undertaken  by  the  Montreal  Branch  were 
good  and  to  the  point. 

Mr.  Chambers  agreed  that  anything  to  further  the  growth  of 
The  Engineering  Institute  of  Canada  should  not  be  left  undone.  In 
his  opinion  it  would  be  a  fine  idea  to  meet  in  Truro  which  is  central. 
One  of  the  main  points  in  making  it  a  success  would  be  the  attendance 
of  a  large  number  of  engineers  from  Halifax.  He  agreed  with  Mr. 
Robb  that  the  fuel  question  was  big  and  intricate,  also  very  interesting. 
Unfortunately  the  profits  from  winning  coal  are  very  small  and  people 
think  that  the  supply  is  unlimited.  The  destruction  of  the  coal  from 
vast  portions  of  the  beds  now  being  mined  in  the  few  short  years  since 
large-scale  mining  began  leads  us  to  wonder  what  the  next  generation 
is  going  to  do.  We  must  study  conservation  and  encourage  others 
to  do  so. 

C.  H.  Wright,  M.E.I.C,  suggested  that  a  united  meeting  in  New 
Glasgow  to  discuss  the  relation  between  the  water  power  and  the 
pulp  and  paper  possibilities  of  the  Province  would  be  attractive  to  a 
great  many  members  in  and  around  New  Glasgow  and  would  probably 
attract  members  from  further  away  than  Halifax. 

After  some  discussion  on  the  best  way  in  which  to  give  the  district 
members  a  voice  in  the  direction  of  the  affairs  of  the  branch  D.  W. 
Munn,  a.m.e.i.c,  and  F.  A.  Bowman,  M.E.I.C,  were  asked  to  prepare 
a  memorandum  for  the  executive  requesting  such  alterations  of  the 
by-laws  as  will  change  the  number  of  members  on  the  executive  from 
six  to  ten,  of  whom  four  shall  be  members  residing  in  the  branch 
territory  more  than  twenty-five  miles  from  Halifax,  and  to  have  it 
signed  by  at  least  ten  corporate  members.  This  memorandum  was 
placed  in  the  hands  of  the  secretary  before  the  close  of  the  meeting 
and  the  proposed  change  in  the  by-laws  will  be  submitted  to  the 
members  for  letter  ballot  at  the  same  time  as  the  nominations  for 
officers  for  the  ensuing  year. 

Colonel  F.  W.  W.  Donne,  M.E.I.C,  began  the  discussion  of  the 
classification,  remuneration  and  scale  of  fees  for  engineers  as  published 
in  the  October  Journal  by  saying  that  he  knew  it  was  a  very  dill  null 
matter  to  satisfy  all.  He  felt  that  most  engineers  were  in  the  pa  ition 
of  the  young  lady  who  was  counting  the  money  from  her  envelope  in 
the  time-honoured  manner  for  convenience  in  separating  the  hills. 
When  the  paymaster  showed  his  fatherly  interest  by  telling  hei  "I  the 
dangers  accompanying  such  a  method  she  announced,  "Win.  Mister, 
no  microbes  could  live  on  my  salary".  After  a  careful  perusal  of  the 
report  he  concluded  that  it  was  unsatisfactory  because  it  lacked  the 
details  necessary  to  enable  an  engineei  to  establish  his  proper  rating 
in  dollars  and  cents  to  an  employer  who  was  not  an  engini  1 1       U  ually 


cities  and  towns  fix  the  salaries  of  technical  employees  after  consider- 
ation of  the  salaries  paid  by  cities  of  similar  size.  The  smallest  is 
generally  the  ruling  salary.  Therefore  some  city  sets  the  pace,  a  very 
unfortunate  thing  for  municipal  engineers.  There  should  be  a  standard 
for  cities  comparable  in  size.  The  city  engineer  is  classified  as  chief 
engineer  with  a  minimum  salary  limit  but  there  is  no  indication  of  the 
effect  of  the  size  of  the  city  in  discussion  on  the  size  of  the  salary  which 
he  should  demand  and  receive.  There  is  a  lack  of  definiteness  in  the 
report  and  nothing  which  is  indefinite  can  be  used  in  dealing  with 
the  general  public.  He  advocated  a  committee  to  try  to  classify  all 
our  members  according  to  the  scale. 

W.  A.  Winfield,  m.e.i.c,  said  that  the  report  as  published  should 
stir  us  to  helpful  and  constructive  criticism.  In  his  consideration  it 
was  by  no  means  complete.  At  first  sight  the  classification  to  eight 
grades  seems  fairly  definite  yet  the  whole  thing  is  stultified  and  almost 
brought  to  nought  by  the  abrogation  of  the  names  of  the  classifications. 
When  you  are  given  a  grade  which  has  a  name  and  are  then  told  that 
the  name  is  only  a  name  and  as  such  has  no  significance  there  is  very 
little  for  you  to  grasp. 

A  man's  duties  may  give  no  indication  of  their  size  or  guide  to 
his  value.  In  the  case  of  the  city  engineer  it  should  be  possible  to 
base  his  salary  on  the  population  of  the  city.  In  the  case  of  the  in- 
dustrial engineer  the  combination  of  capital  and  turnover  should  give 
an  indication  of  the  salary  he  should  receive.  But  in  the  report  there 
is  no  suggestion  that  these  things  have  any  weight. 

"When  I  survey  the  scale  of  remuneration  I  think  of  my  own 
salary  with  regret.  It  will  be  best  to  let  every  man  have  the  chance 
to  classify  himself  and  tell  if  he  would  be  satisfied  to  receive  the  salary 
set  opposite.  He  should  have  enough  interest  in  himself  to  do  this. 
Many  members  will  look  on  this  from  different  points  of  view  and  I 
desire  to  hear  from  them." 

H.  W.  L.  Doane,  a.m.e.i.c,  mentioned  the  fact  that  in  the  final 
analysis  it  is  upon  public  opinion  that  we  must  depend  for  the  size  of 
our  salaries.  In  order  to  make  an  impression  on  it  we  must  have 
definite  things  on  which  to  appeal.  He  instanced  the  fact  that  when 
a  person  applies  for  a  policy  of  accident  insurance  he  gets  his  classifica- 
tion in  such  a  way  as  to  meet  the  understanding  of  any  layman*  The 
classification  of  engineers  should  be  as  readily  understood. 

W.  F.  McKnight,  a.m.e.i.c,  W.  P.  Copp,  a.m.e.i.c,  C.  H.  Wright, 
m.e.i.c,  and  others  spoke  on  this  report. 

At  the  conclusion  of  the  discussion  F.  W.  W.  Doane,  m.e.i.c, 
W.  A.  Winfield,  m.e.i.c,  F.  R.  Faulkner,  m.e.i.c,  were  appointed  a 
committee  to  draw  up  a  questionnaire  and  submit  it  to  each  member 
of  this  branch  for  the  purpose  of  obtaining  his  opinion  of  the  classifica- 
tion and  the  remuneration  and  their  workability. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Affiliate,  E.I.C.,  Secretary-Treasurer. 
Address  by  Minister  of  Public  Works 

Hon.  J.  H.  King,  m.d.,  cm.,  f.a.c.s.,  minister  of  public  works, 
was  the  speaker  at  the  first  luncheon  of  the  season  of  the  Ottawa  Branch 
of  The  Engineering  Institute  of  Canada,  at  the  Chateau  Laurier  on 
October  18th.  He  took  occasion  to  pay  a  glowing  tribute  to  the 
engineering  profession  for  the  magnificent  contribution  it  had  made  to 
the  well-being  of  the  human  race  in  the  field  of  sanitation.  The  technical 
knowledge  and  untiring  efforts  of  the  profession  had  turned  some  of 
the  world's  worst  spots  into  tracks  that  were  fit  for  human  habitation, 
he  declared. 

Dr.  King's  subject  was:  Public  Service  Rendered  by  the  Engineering 
Profession,  and  he  was  listened  to  by  a  distinguished  company  of 
members  of  the  engineering  profession  and  their  guests.  At  the 
speaker's  table  with  the  Hon.  Dr.  King  and  the  chairman,  O.  S.  Finnie, 
B.Sc,  d.l.s.,  m.e.i.c,  were:  Mayor  Frank  H.  Plant,  C.  H.  Keefer, 
m.e.i.c,  G.  Held  man,  private  secretary  to  Dr.  King,  Calvin  Lawrence, 
of  the  Railway  Commission,  J.  B.  Hunter,  deputy  minister  of  Public 
Works,  Clarence  Jameson,  of  the  Civil  Service  Commission,  H.  R. 
Poussette,  of  the  department  of  Trade  and  Commerce,  G.  J.  Desbarats, 
M.E.I.C,  acting  deputy  minister  of  National  Defence,  and  J.  E.  Mac- 
pherson. 

In  introducing  the  speaker,  Mr.  Finnie  said  that  since  Dr.  King 
had  become  minister  of  Public  Works,  he  had  always  proved  himself 
a  friend  of  the  engineering  profession  and  The  Institute,  and  it  afforded 
him  great  pleasure  to  have  the  honour  of  welcoming  him. 

Dr.  King  thought  the  profession  had  never  been  given  a  very  full 

amount  of  consideration  by  the  general  public.  The  knowledge  of 
the  man  on  the  sireet  aboul  the  engineering  profession  was  very  limited, 
and  it  was  only  when  some  special  undertakings  came  to  Ins  notice 
that  he  gave  much  thought  to  the  splendid  work  that  was  being 
accomplished  by  it. 

The  engineers,  he  said,  wen-  the  body  of  men  who  had  blazed  the 
trail  for  the  greal  timbei  industry,  the  mining  industry  and  the  manu- 
facturing industry  ol  the  country,  and  who  had  made  the  business 
of  Canada  possible  (  anada  was  a  greal  country  with  wide  stretches 
of  territory  and  big  rivers  to  be  i  ro  eo,  and  ii  had  in  it  -  settlement 
and  development  offered  great  opportunities  to  the  engineering  pro 
sion  in  its  wonderful  railway  B)  Item.  The  first  railway  between 
I    ronto  and  Montreal,  known  as  the  (band   Trunk,  had  l>een  con- 
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sidercd  a  great  undertaking,  and  then  followed  Confederation,  the 

construction  of  the  Intercolonial  Railway  had  offered  opportunities 
for  the  engineering  skill  of  the  profession,  and  when  the  conception 
of  the  Canadian  Pacific  Railway  across  Canada  from  the  Atlantic 
to  the  Pacific  was  commenced,  it  had  presented  engineering  problems 
that  were  considered  unsurmountable  in  some  quarters,  but  which 
had  been  mastered. 

Dr.  King  paid  tribute  to  some  of  the  great  men  connected  with 
the  projection  of  the  trans-continental  line  across  Canada  and  to  the 
marvellous  achievements  in  connection  with  the  construction  of  the 
spiral  tunnel  and  the  passage  of  Rogers  Pass,  as  well  as  to  the  later 
triumph  of  engineering  skill  in  the  erection  of  the  great  Quebec  bridge, 
and  the  spanning  of  the  St.  Lawrence  river  at  Montreal  in  1860.  The 
people  of  Canada  owed  the  engineering  profession  a  great  debt  of 
gratitude  for  its  work  in  railway  construction.  It  had  made  it  possible 
to  settle  the  vast  middle  west  area  and  to  grow  there  this  year  the 
largest  wheat  crop  in  the  world. 

In  the  field  of  mechanical  engineering,  some  marvelous  things 
had  been  accomplished,  including  the  production  of  the  standard 
modern  train,  which  was  a  palace  in  itself,  as  compared  with  those  of 
fifty  years  ago,  and  the  modern  steamship. 

In  a  country  with  great  water  power  possibilities,  the  development 
of  electrical  engineering  was  of  great  interest,  Dr.  King  said,  and  in 
Canada  it  had  meant  vast  advantages  to  the  people.  Hydraulic 
engineers  had  contributed  their  quota  to  the  general  benefit  for  the 
people,  by  the  construction  of  the  great  dams  that  had  impounded 
vast  quantities  of  water  for  irrigation  in  the  West  and  turned  such  arid 
regions  as  the  Okanagan  into  fruitful  and  beautiful  settlements.  In 
architectural  engineering  there  had  been  great  advancement,  and  in 
the  realm  of  road  engineering  also  big  strides  had  been  taken  in  the 
direction  of  the  general  good.  In  the  field  of  sanitary  engineering 
the  blessings  had  been  in  turning  some  of  the  world's  worst  spots  into 
healthy  tracts  for  human  habitation. 

He  considered  the  work  of  the  engineering  profession  in  the  public 
service  of  the  greatest  importance  and  interest,  and  felt  that  the  public 
were  realizing  to  a  great  degree  that  the  great  stretches  of  territory, 
and  the  great  rivers  of  this  country  made  necessary  for  the  government 
to  rely  more  and  more  on  the  profession  for  solutions  of  many  of  its 
problems. 

Standardization  of  Engineering  Products 

The  standardization  of  engineering  products  and  the  resulting 
benefits  that  would  accrue  to  industry  from  the  simplification  and 
unification  of  manufactured  pieces,  was  the  subject  of  a  very  interesting 
address  given  by  R.  J.  Durley,  M.B.E.,  Ma.E.,  M.E.I.C,  before  the  members 
of  the  Ottawa  Branch  of  The  Engineering  Institute  of  Canada  at  its 
luncheon  in  the  Chateau  Laurier  on  October  31st.  Mr.  Durley  was 
professor  of  mechanical  engineering  at  McGill  University  from  1901 
to  1912,  and  during  the  war,  in  1915  to  1919,  he  was  officer  in  charge 
of  gauges  and  standards  of  the  Imperial  Munitions  Board.  He  is 
now  the  secretary  of  the  Canadian  Engineering  Standards  Association, 
with  headquarters  in  Ottawa,  and  is  one  of  the  best  known  authorities 
on  the  subject  of  his  address. 

A  number  of  prominent  men  were  present  at  the  luncheon,  among 
them  being:  Dr.  Adam  Shortt,  Commander  Phillips,  M.E.I.C,  G.  A. 
Mountain,  M.E.I.C,  A.  A.  Dion,  m.e.i.c,  E.  G.  Deville,  Hon. M.E.I.C, 
Dr.  D.  B.  Dowling,  A.  H.  W.  Cleave,  Hon.  Dr.  Roche,  S.  J.  MacLean, 
Dr.  H.  M.  Tory,  principal  of  the  Alberta  University,  Col.  O.  M.  Bigger, 
A.  W.  Campbell,  m.e.i.c,  C.  A.  Bowman,  a.m.e.i.c,  Commander 
Edwards,  a.m.e.i.c,  T.  Shanks,  m.e.i.c,  Colonel  Ogilvie,  and  C.  A. 
Magrath,  m.e.i.c. 

O.  S.  Finnie,  m.e.i.c,  chairman  of  the  Ottawa  Branch,  presided 
and  introduced  the  speaker  as  an  Ottawa  man  who  had  done  great 
service  in  his  profession  for  the  good  of  the  country. 

Mr.  Durley  said  there  was  a  hazy  idea  in  the  minds  of  the  general 
public  as  to  what  standardization  meant,  and  he  thought  that  was 
to  some  extent  due  to  the  fact  that  the  word  standardization  was  not 
altogether  a  happy  one  to  use.  He  thought  that  the  word  simplifica- 
tion or  unification  would  better  express  the  objects  that  the  association 
he  was  secretary  of  had  in  view. 

The  effort  being  put  forth  was  toward  a  unification  of  types  and 
sizes  in  manufactured  products,  especially  such  as  fencing.  Such  a 
standardization  would  certainly  be  a  measure  of  economy.  There 
would  be  no  need  of  carrying  such  large  stocks  of  various  parts  and  the 
design  would  be  improved  as  well  as  the  quality,  thus  protecting  both 
the  purchaser  and  the  manufacturer. 

As  an  illustration  of  the  advantage  that  standardization  brought 
to  industry,  Mr.  Durley  pointed  to  the  work  in  the  automotive  industry, 
where  great  strides  had  been  made  in  securing  interchangeability  of 
parts  and  the  unification  of  manufacture.  It  was  largely  to  this  that 
the  automobile  manufacturing  trade  had  developed  so  wonderfully. 

Speaking  of  what  had  been  done  in  Switzerland,  Mr.  Durley  said 
that  country  was  similar  to  Canada  in  its  industrial  conditions,  being 
overshadowed  commercially  by  big  neighbours,  but  it  had  found  great 
benefit  from  a  measure  of  unification  in  manufactures  and  was  holding 
its  own. 

The  interchange  of  information  bearing  on  the  simplification  and 
standardization  of  engineering  products  was  an  accomplished  fact 
to-day  internationally,  but  the  ultimate  aim  of  the  association  was 


international  standardization  of  products.     That  was  very  far  in  the 
future,  however,  though  steps  in  its  direction  were  being  taken. 

Desiln  and  Construction  of  Scientific  Instruments 

Robert  S.  Whipple,  m.i.k.e.f.  Inst,  p.,  was  the  guest  of  honour 
and  speaker  at  the  regular  luncheon  of  the  Ottawa  Branch  of  The 
Engineering  Institute  of  Canada,  at  the  Chateau  Laurier  on  November 
13th.  Mr.  Whipple,  who  is  an  international  authority  on  scientific 
instruments,  spoke  on  the  design  and  construction  of  scientific  instru- 
ments. While  Mr.  Whipple's  address  was  necessarily  of  an  extremely 
technical  nature,  his  audience,  practically  all  engineers,  listened  atten- 
tively, while  he  explained  by  means  of  lantern  slides  the  various  instru- 
ments. O.  S.  Finnie,  m.e.i.c,  was  chairman  at  the  luncheon  and 
introduced  the  speaker.  Dr.  Deville,  Hon.M.E.i.c,  moved  a  vote 
of  thanks. 

In  introducing  the  speaker,  Mr.  Finnie  said  that  it  was  the  first 
time  that  the  branch  had  ever  had  an  opportunity  of  discussing  or  hear- 
ing a  lecture  on  the  subject  of  scientific  instruments.  The  branch  was 
fortunate  indeed,  he  said,  to  have  secured  Mr.  Whipple  to  lecture  them. 
Mr.  Whipple  is  the  managing  director  of  the  Cambridge  and  Paul 
Instrument  Company  of  England,  and  during  the  war  Mr.  Whipple 
was  sent  to  America  by  the  British  government  to  purchase  instruments 
needed  in  warfare. 

Mr.  Whipple  dealt  with  the  importance  of  scientific  instruments 
in  all  lines  of  endeavour,  first,  as  experimental  apparatus  and  finally 
as  tools.  This  was  aptly  illustrated  by  the  fact  that  the  microtome, 
originally  invented  for  the  purpose  of  obtaining  minutest  cross  sections 
in  experimental  work  had  developed  into  the  rotary  cutter  with  which 
the  butcher  sliced  bacon  and  ham.  Instruments  of  all  kinds,  said  the 
speaker,  had  greatly  increased  in  cost  and  in  the  design  of  instruments 
to-day  three  factors  had  to  be  taken  into  consideration,  the  need  of 
accuracy,  the  need  of  sensitiveness,  and  the  need  of  producing  the 
instrument  with  the  greatest  economy  having  regard  for  the  use  it 
was  to  be  put  to. 

Mr.  Whipple  gave  a  number  of  instances  of  instruments  used 
during  the  war  on  guns,  aeroplanes,  etc.,  which  had  cost  the  British 
government  thousands  of  pounds  more  than  was  necessary  owing  to 
their  faulty  design.  An  interesting  thing  related  by  Mr.  Whipple 
was  the  fact  that  almost  everyone  in  Canada  carried  one  of  the  world's 
most  precise,  and  marvellous  scientific  instruments,  a  watch.  A  good 
watch,  explained  Mr.  Whipple  would  not  gain  or  lose  more  than  a 
second  a  day.  Taking  the  number  of  seconds  in  24  hours  to  be  about 
100,000,  this  placed  the  precision  of  the  watch  at  1  in  100,000  which 
ranked  with  any  other  instrument  in  the  world.  Good  workmanship, 
said  Mr.  Whipple  was  absolutely  necessary  in  scientific  instruments 
but  good  workmanship  could  never  make  up  for  poor  design  and  both 
were  necessary. 

Power  Development  Storage  Reservoirs 

Water  storage  possibilities  on  the  Gatineau  river  are  under 
investigation  by  the  Quebec  Streams'  Commission  and  it  was  very 
likely  that  two  large  power  plants  would  be  established  in  the  near 
future,  O.  O.  Lefebvre,  m.e.i.c,  chief  engineer  of  the  commission, 
stated  in  the  course  of  a  lecture  on  power  development  storage  reservoirs 
in  Quebec  at  Victoria  Museum  under  the  auspices  of  the  Ottawa  Branch 
on  the  evening  of  November  15th.  Mr.  Lefebvre  said  that  the  questions 
of  storage  facilities  on  the  Gatineau  had  not  yet  been  solved,  but,  if 
the  project  went  through,  the  flow  of  water  would  be  regulated  to 
6,000  second  feet  and  possibly  8,000  second— feet.  Several  lantern 
slides  were  shown. 

Mr.  Lefebvre  shed  a  most  interesting  light  on  the  value  of  the 
great  storage  dams  constructed  in  Quebec  in  recent  years  under  the 
direction  of  the  Streams  Commission.  Last  winter  during  industrial 
tie-ups  throughout  the  province  as  a  result  of  power  shortage  following 
an  insufficient  head  of  water,  industries  on  the  St.  Maurice  and  St. 
Francis  rivers  had  carried  on  without  any  interruption.  This  was 
due  to  the  great  Gouin  storage  dam  at  the  upper  reaches  of  the  St. 
Maurice  and  a  storage  dam  at  St.  Francis  Lake  in  Beauce  county. 

The  keeping  of  water  level  records  had  scarcely  been  thought  of 
until  the  Quebec  Government  took  up  the  matter.  The  Quebec  Streams, 
Commission  had  spent  to  date  $567,000  on  investigation  and  survey 
work.  This  would  be  refunded  in  time  by  companies  leasing  power 
sites.  Before  construction  work  on  storage  dams  and  power  plants 
was  undertaken,  a  special  act  of  the  Legislature  giving  the  Commission 
power  to  regulate  the  flow  had  to  be  passed.  The  commission  had 
authority  to  construct  dams  and  acquire  lands  to  be  flooded.  No 
storage  dam  project  was  undertaken  until  there  was  a  guarantee  of 
sufficient  revenue  to  cover  interest,  maintenance  and  operation  charges. 

The  commission,  Mr.  Lefebvre  proceeded,  had  to  date  completed 
three  storage  dams  costing  over  three  million  dollars.  The  Gouin 
storage  dam  started  in  1915  and  completed  in  1917  had  cost  two  and 
a  half  million  dollars.  It  was  1,640  feet  long.  The  Commission  was 
now  engaged  on  the  big  storage  dam  scheme  at  Lake  Kenogami  in  the 
Saguenay.  This  dam  would  ensure  a  flow  of  water  that  would  permit 
certain  big  industries  which  had  previously  been  handicapped  to 
operate  continuously  throughout  the  year. 

Replying  to  a  question,  Mr.  Lefebvre  said  the  commission  had 
found  it  did  not  pay  to  cut  merchantable  timber  on  areas  to  be  flooded 
by  storage  dams.  The  standing  timber  on  the  Gouin  Dam  site  had 
been  flooded. 
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Engineering  Education  in  Brazil 


Sao  Paulo,  Brazil 

Oct.  24th,  1923 
The  Editor, 
Dear  Sir: 

I  have  read  with  much  interest  the  article  on  Engineering  Education 
by  Professor  McKiel,  in  the  July  and  August  numbers  but  do  not  think 
that  the  changes  advocated  would  be  advisable  in  all  cases. 

Here  in  Brazil  our  institution  is  influenced  on  the  one  hand  by 
American  ideas,  as  our  degrees  are  conferred  by  the  University  of  New 
York,  and  on  the  other,  by  the  government  schools  which  are  largely 
under  European  influence.  Our  connection  with  the  latter  has  recently 
become  closer  as  our  graduates  have  been  given  the  same  rights  as  those 
of  the  government  schools  on  condition  of  our  teaching  the  same 
subjects  as  the  latter. 

The  engineering  course  at  Mackenzie  is  of  five  years  beginning 
at  the  end  of  eleven  years  of  grammar  and  high  school.  During  the 
school  course  much  more  time  can  be  given  to  foreign  languages  (French 
and  English)  than  in  North  American  schools,  due  to  Portuguese  being 
almost  phonetic  and  requiring  much  less  time  to  learn  to  read  and 
spell.  Due  to  this  and  also  to  the  greater  efficiency  of  teaching,  when 
the  language  is  the  teachers  native  tongue  (a  condition  which  frequently 
does  not  obtain  in  schools  in  North  America)  we  are  able  to  complete 
the  languages  before  entering  the  engineering  school.  That  this  study 
is  not  superficial  is  shown  by  the  fact  that  the  engineering  students 
are  able  to  study  the  text  books  used  in  their  course,  the  larger  propor- 
tion of  which  are  in  English.  It  should  be  noted  also,  that  the  Brazillian 
student  does  not  have  much  difficulty  in  reading  Spanish  and  can  get 
Italian  with  very  little  trouble.  We  are  also  able  to  complete  algebra, 
geometry,  (plane  and  solid),  and  trigonometry  in  the  high  school,  as 
well  as  to  give  one  year  of  Chemistry  and  physics. 

The  courses  are  laid  out  on  a  basis  oftwenty  periods  per  week,  the 
theory  periods  being  fifty  minutes  and  the  practical  usually  one 
hundred  and  sixty  giving  approximately  six  school  hours  a  day  or 
thirty  hours  a  week. 

In  the  first  year  357  periods  are  given  to  mathematics  (analy.  cal., 
descrip.  geom.  mech.),  119  to  surveying  and  136  to  chemistry,  51  to 
freehand  and  shopwork.  In  the  second,  102  periods  to  law  and  political 
economy  and  the  rest  to  mathematics,  physics,  surveying,  mineralogy 
etc.  The  third  and  fourth  years  are  entirely  given  to  engineering 
subject  but  in  the  fifth,  128  periods  are  given  to  administration,  (includ- 
ing bookkeeping),  and  51  to  military  engineering. 

The  course  in  chemical  engineering  has  some  subjects  different  in 
the  first  year  but  the  civil,  architecture,  mechanical  and  electrical  are 
the  same  until  the  end  of  the  second. 

As  will  be  seen  the  tendency  has  been  away  from  the  so  called 
cultural  subjects  in  the  direction  of  more  technical  ones,  and  for  the 
following  reasons: 

First: — The  students  do  not  require  the  culture  subjects  so  much. 
The  greater  part  of  the  students  of  engineering  come  from  the  upper 
class  families  and  have  a  wider  culture  than  the  average  student  in 
North  America.  They  know  much  more  about  foreign  countries  and 
frequently  have  considerable  musical  education.  A  graduate  in  enginee- 
ring is  given  the  courtesy  title  of  Doctor,  as  is  also  the  lawyer,  and  many 
men  who  never  intend  to  practice,  take  a  law  or  an  engineering  course 
simply  for  the  sake  of  being  a  "Doutor". 

The  Bracillian  engineer  prides  himself  on  being  a  gentleman, 
whereas  unfortunately  many  of  our  people  seem  to  pride  themselves 
on  being  "rough  necks".  I  remember  when  I  was  in  charge  of  the  McGill 
survey  school  at  Cartierville,  the  late  Professor  McLeod  got  after  me 
because  of  I  he  lurid  language  howled  around  the  camp.  He  said  he 
didn't  mind  a  man  telling  a  friend  to  "get  to  H— ,  off  his  transit  line" 
as  that  merely  evidenced  a  proper  interest  in  his  work,  but  that  the 
profanity,  etc.,  in  common  was  unworthy  of  students  and  gentlemen. 
Second: — The  graduate  here  does  require  a  broad  knowledge  of  engineer- 
ing. Instead  of  starting  in,  holding  a  rod  or  some  similar  job,  and 
working  up  under  the  training  of  a  grxxl  engineer,  the  majority  of 
our  graduates  go  at  once  to  responsible  work,  surveying,  building,  etc., 
and  get  no  chance  to  learn  from  experienced  men  in  the  field.  In  fact 
many  of  our  students  do  surveys  ana  build  houses  before  graduation. 

Beside  the  surveying  given  during  the  year,  the  civils  have  to  attend 
survey  camp  for  a  period  of  three  weeks  at  the  end  of  each  of  the  first 
three  years,  and  the  architectural  and  electrical  students  for  two  y 

That  this  work  is  essential  is  proved  by  the  number  of  men  doing 
land  surveying  and  laying  out  highways  withing  the  first  year  of 
graduation. 

It  seems  a  pity  that  our  English  speaking  people  should  be  handi- 
capped by  having  to  lose  so  much  time  learning  to  read  and  spell  when  it 


could  be  so  much  better  employed  in  other  ways.  The  language  teach- 
ing in  Anglo  Saxon  countries  needs  a  great  deal  of  improving,  the  chief 
being  defect  that  in  so  many  cases  the  teachers  are  English  speaking.  I  have 
seen  too  many  absurd  mistakes  of  people  who  had  been  taught  English  by 
Brazilians  or  Germans  to  have  any  confidence  in  a  teacher  teaching  an 
adquired  language.  But  what  seems  to  me  the  most  important  element 
is  to  impress  on  the  student  the  fact  that  he  owes  it  to  his  profession  to  be 
a  gentleman  rather  than  a  rough  neck.  As  I  remember  it,  it  was  a  sort  of 
assumed  attitude.  Our  fellows  were  really  just  as  good  as  the  arts  men 
but  they  tried  to  be  tough  and  it  grew  on  them. 

It  is  proverbial  that  you  can't  make  a  silk  purse  out  of  unsuitable 
material,  and  I  confess  myself  a  little  sceptical  about  the  arts  work 
making  much  real  difference  to  men  who  have  not  acquired  habits  of 
reading  and  culture  in  their  homes.  But  if  a  boy  lack  those  things,  and 
if  his  English  be  bad,  is  not  the  place  to  correct  these  in  the  public  school, 
rather  than  in  the  university  ?  Of  Professor  Dunlaps  list,  geology.physics, 
chemistry,  mathematics  are,  I  think,  pretty  well  taught  as  a  matter  of 
course  in  engineering  schools  but  undoubtedly  there  is  a  need  for  econ- 
omics, contract  law,  cost  keeping,  and  practical  psycology.  This  last 
subject  touches  engineering  on  so  many  points  that  it  would  seen  to  be 
very  necessary.  Not  having  any  formal  course  here,  I  find  it  necessary 
to  introduce  various  points  during  the  teaching  of  other  subjects. 

It  is  interesting  to  note  as  showing  the  tendence  of  European  educa- 
tion that  our  old  four  years  course(we  have  only  recently  changed  to  five) 
was  criticized  severely  by  the  government  schools  here  as  being  too 
practical  and  lacking  theory. 

E.  O.  Temple  Piers,  a.m.e.i.c. 
Dean  of  Engineering  School,  Mackenzie  College 

Electrical  Engineers1  Interest  in  the  Journal 

Toronto,  Oct.  16th,  1923. 
The  Engineering  Institute  of  Canada, 
176  Mansfield  Street,  Montreal. 

Dear  Sirs,—- 

Returning  home  I  find  I  have  no  record  of  paying  my  fees  for  the 
past  year.  I  do  not  remember  paying  them.  If  I  have  not  paid  them 
the  money  enclosed  will  be  for  the  year  past.  If  I  have  paid  them 
kindly  credit  me  for  the  coming  year. 

I  received  all  the  Journals  for  the  past  year.  If  I  have  failed  to 
pay  my  fees  I  thank  you  for  continuing  to  send  them. 

It  is  my  conviction  that  a  great  many  practising  non-member- 
engineers  believe  in  The  Institute,  as  it  is  the  only  Canadian  society 
of  its  kind,  but  fail  to  become  members  due  to  the  lack  of  reference 
to  electrical  industry  in  The  Journal.  Could  not  one  article  a  month 
be  published  that  would  be  of  100  per  cent  interest  to  the  electrical 
engineers?  I  know  that  The  Institute  was  primarily  intended  for 
Civil  Engineers.  If  Electrical  Engineers  are  wanted  to  co-operate 
surely  more  space  should  be  devoted  to  their  work.    Am  I  right  ? 

{Signed)    A.  M.  P. 


Montreal,  Oct.  22nd,  1923. 
Dear  Mr.  P.  :— 

Acknowledging  your  interesting  letter  of  October  sixteenth,  I  am 
pleased  to  enclose  herewith  a  receipt  for  fees  and  Journal  for  nineteen 
twenty-three. 

It  is  inspiring  to  receive  suggestions  from  our  members  and 
particularly  from  our  student  members,  showing  their  interest  in 
The  Institute,  as  is  evident  from  your  letter.  Your  suggestion  that  we 
give  more  consideration  to  the  electrical  papers  in  The  Journal  recalls 
an  incident  which  happened  in  Toronto  last  winter  —  a  firm  refusing 
to  advertise  in  The  Journal  because  it  was  too  much  of  an  electrical 
nature.     However,  such  a  criticism  was  very  far-fetched. 

In  The  Journal  we  endeavour  to  give  a  general  survey  <»t  engineering 
development  in  Canada,  accepting  the  papers  from  the  branches  for 
publication  in  order  of  their  merit  and  importance.  We  are  limited 
to  three,  or  at  the  most  four  papers  in  each  month.  Of  course  the 
Engineering  Index  has  a  reference  to  a  large  number  of  electrical  papers 
each  month. 

On  going  through  the  Journal  for  the  year  we  find  the  following 
papers: — 

January.     Power  Factor,  by  W.  H.  G.  Cam,  A.M.E.I.C. 

February.     No  general  articles  —  many  references  to  elect  mil  pap 
presented  before  branches. 

March.     Railway      Electrification  —  leading    article,     by    Arthur    I.. 
Mudge,   A.M.E.I.C. 
The  Cost  of  Industrial  Power,  by  J.  A.  Burnett,  M.E.I. C. 

April.    Electrons,  Atoms  and  the  Ether,  in  W.  B  <.  artmel,  m.i  I  <  . 
of  the  Northern  Electric  C'>m|>any. 

I  [ectricity  for  Heating  Buildings,  in  <■  Gordon  Gale,  mi  i.e. 
TheCoatof  Industrial  Power,  by  J.  A.  Burnett,  m.b  i  *  ,  continued. 
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May.     The  Principles  of  Three-Wire  Distribution  for  Electric  Railways, 
by  W.  Nelson  Smith,  M.E.I.C. 
Electrons,  Atoms  and  the  Ether,  by  W.  B.  Cartmel,  M.E.I.C.  (cont.) 

June.  Electrons,  Atoms  and  the  Ether,  by  W.  B.  Cartmel,  m.e.i.c, 
(cont.) 

July.    No  electrical  Paper. 

August.  The  Operation  of  an  Electrical  Distribution  System,  by  C.  A. 
Clendening,  a.m.e.i.c,  and  H.  G.  Michell,  a.m.e.i.c.  Leading 
article. 

September.    The  Valley  of  the  Saguenay. 

Power  Development  in  the  Saguenay  District. 

The  Valley  of  the  St.  Maurice  River. 

Hydro-Electric  Possibilities  of  Quebec,  by  Julian  C.  Smith,  m.e.i.c. 

October.    The  St.  John  Drydock,    by    E.    G.    Cameron,   A.M.E.I.O 

Particular  attention  given  to  the  electrical  features. 

Loud  Speakers  and  Public  Address  Systems,  by  H.  J.  Vennesi 

a.m.e.i.c,  transmission  engineer,  Northern  Electric  Company. 

What  we  would  like  to  do  would  be  to  have  more  articles,  but  the 

cost  of  a  larger  general  section  makes  it  prohibitive. 

Perhaps  you  had  in  mind  some  definite  class  of  articles  in  the 
electrical  field,  and  if  so,  I  would  be  glad  to  take  the  matter  up  with 
some  of  our  branches  along  the  lines  you  suggest,  if  found  to  be  feasible. 
Assuring  you  that  your  interest  is  appreciated,  and  looking  forward 
to  the  pleasure  of  meeting  you  in  Toronto  on  November  fifteenth,  I 
remain, 

Yours  very  truly, 

(Signed)  Fraser  S.  Keith, 
Secretary. 

Toronto,  Nov.  12th,  1923. 
Dear  Mr.  Keith — 

On  October  the  sixteenth  last,  I  wrote  you  about  my  dues,  and 
in  the  same  letter  made  several  statements  as  to  my  opinion  of  why 
more  electrical  engineers  were  not  members  of  The  Institute.  On 
October  twenty-second  you  replied.  I  wish  to  say  that  your  reply 
to  me  has  accomplished  one  thing  at  least :  it  has  made  me  a  stauncher 
member  than  previously. 

I  made  a  very  true  statement  as  to  why  more  electrical  men  were 
not  members,  but  I  now  see  that  these  electrical  men,  like  myself,  are  not 
seeing  things  in  the  true  light.  I  do  now.  They  believe  that  The  Journal 
is  not  giving  enough  space  to  articles  that  would  be  of  greater  interest 
to  them. 

I  have  been,  up  to  the  present  time,  a  member,  not  for  the  benefit 
I  derived  from  The  Journal,  but  because  I  wanted  to  be  one  more  to 
be  of  assistance  in  placing  the  engineer  where  he  should  be  in  Canada. 
As  a  Student  member  I  hear  non-members  say  that  they  did  not  join 
because  of  the  lack  of  interest  shown  to  other  than  civil  fields.  I  was 
not  looking  for  greater  interest  myself,  being  satisfied  that  greater 
work  in  a  much  broader  field  was  being  accomplished,  and  of  course 
accepted  their  reasoning  as  possibly  correct.  You  might  suggest  here, 
that  it  was  up  to  me  to  investigate  these  statements  for  myself.  I  did, 
but  due  to  a  bit  of  misfortune  possibly,  the  result  obtained  was  in 
favour  of  the  opposition.  I  carried  out  my  investigation  as  follows. 
I  went  through  all  my  Journals  from  January  1921  to  May  1923. 
I  counted  all  the  technical  papers  given.  The  total  was  103.  I  then 
counted  the  electrical  papers  and  included  papers  of  general  interest 
to  be  10  per  cent  of  the  total.    Of  course,  this  is  a  very  small  percentage. 

On  receiving  your  letter  I  decided  to  check  up  on  my  previous 
results.  I  certainly  made  a  very  grievous  error  somewhere.  This 
time  I  made  two  columns.  Going  through  the  various  issues  I  placed 
a  mark  in  one  column  for  electrical  papers  and  in  the  other  for  papers 
dealing  with  other  engineering  branches.  Paper  ssuch  as  Alfred 
Bicknell's  "Some  Legal  Aspects  of  Engineering  Contracts"  were  entered 
in  both  columns  as  being  of  general  interest.  As  a  result  I  get  the 
following  result,  —  electrical  37,  others  66,  total  103,  giving  the  per- 
centage of  electrical  papers  as  35.9  per  cent.  This  I  believe  to  be  a  very 
fair  average  percentage.  If  the  members  were  divided  into  three  classes, 
civil,  electrical  and  mechanical,  and  chemists  and  metallurgists,  we  should 
consider  that  we  have  received  a  very  square  deal.  With  these  figures 
I  will  try  to  convince  the  others. 

It  was  a  pleasure  to  receive  your  letter.  The  very  care  you  took, 
and  the  work  necessary  to  compile  that  convincing  data,  shows  that 
interest  is  shown  to  even  the  student  member,  civil  or  electrical. 

Hoping  you  will  accept  my  apology,  I  will  look  forward  to  meeting 
you  this  Thursday. 

Yours  very  truly, 

(Signed)  A.  M.  P. 


Plane  and  Geodetic  Surveying  for  Engineers 
By  David  Clark,  B.Sc. 

Professor  of  Civil  Engineering  University  of  Dublin. 
Reviewed  by  Professor  Albert  J.  Kelly,  A.M.E.I.C. 

There  are  a  large  number  of  works  published  on  plane  and  geodetic 
surveying,  but  any  well  written  book  dealing  with  the  subject,  is 
always  welcome. 

Clark's  Plane  and  Geodetic  Surveying,  volume  1,  has  apparently 
been  written  with  a  view  to  making  the  subject  as  simple  as  possible. 
The  book  throughout  is  replete  with  many  original  diagrams  and 
illustrations. 

Several  excellent  articles,  such  as  that  upon  the  care  of  the  tele- 
scope, are  worthy  of  mention.  Considerable  space  has  been  devoted 
to  chain  surveying,  a  system  far  more  popular  in  the  British  Isles  and 
on  the  Continent,  than  in  America. 

Hydrographical  surveying  opens  up  with  a  discussion  of  marine 
surveying,  a  subject  usually  neglected  in  a  treatise  of  this  nature, 
as  most  authors  are  content  to  deal  with  stream  measurements  alone. 

Tacheometrical  surveying  has  received  more  than  the  usual 
attention  from  the  author,  indicating  that  British  surveyors  have  learned 
to  appreciate  the  value  of  this  system,  as  adopted  to  the  surveying  of 
unmapped  regions  in  mountainous  countries,  and  to  the  surveying  of 
railways  routes. 

The  field  methods  and  routine  details  to  be  adopted  in  the  horizontal 
and  vertical  control  of  plane  table  surveys  receive  special  attention 
from  the  author  in  his  chapter  on  the  plane  table. 

In  volume  2,  no  attempt  has  been  made  to  treat  the  subject  of 
geodesy  exhaustively  for  the  benefit  of  the  professional  geodesist. 
But  on  the  other  hand,  the  book  contains  everything  that  can  be 
considered  desirable  for  the  student,  and  useful  to  the  practising 
engineer. 

Particular  attention  has  been  devoted  to  the  subject  of  Field 
Astronomy,  a  subject  in  which  it  is  necessary  that  a  student  acquire 
a  sound  knowledge  before  proceeding  to  actual  observations.  Such 
astronomical  determinations  as  fall  within  the  province  of  an  engineer 
are  well  treated. 

The  principles  of  triangulation  work  are  clearly  and  logically  set 
forth.     Base  line  measurement  is  more  than  fully  dealt  with. 

Topographic  surveying  receives  further  attention,  whilst  photo- 
graphic surveying  and  aerial  photography  are  briefly  discussed. 

The  books  on  the  whole,  are  quite  up  to  date,  volume  2  being  a 
simple  discussion  of  geodesy,  in  which  the  treatment  of  each  subject 
is  as  clear  and  concise  as  can  be  expected. 

The  book  is  published  by  Constable  &  Company,  Limited,  London, 
Eng.  

Mastering  Power  Production 
By  Walter  N.  Polakov. 
Reviewed  by  H.  H.  Vaughan,  M.E.I.C. 

The  continually  increasing  rate  at  which  the  world  is  using  up  its 
reserve  of  stored  energy  is  already  becoming  a  cause  for  anxiety  to  all 
thinking  people.  That  within  the  short  term  of  a  century  these 
reserves  have  been  seriously  encroached  on  and  in  a  few  hundred  years 
their  end  is  in  sight,  may  not  affect  existing  generations,  but  their 
successors  will  certainly  bitterly  condemn  those  who  dissipated  this 
wealth  with  such  disregard  for  the  future  and  with  in  many  cases,  such 
unrestrained  waste. 

Mr.  Polakov  has  written  a  comprehensive  treatise  on  the  produc- 
tion and  distribution  of  power,  in  which  he  not  only  discusses  the 
general  principles  governing  the  efficient  production  of  power  but  the 
entire  problem  of  avoiding  waste  and  minimizing  the  expenditure  in 
investment  and  expense  from  the  mine  to  the  consumer. 

His  remarks  on  the  drain  on  a  nations  productive  capacity  resulting 
from  the  incomplete  or  uneconomical  utilization  of  its  fuel  supplies 
are  most  interesting  and  instructive.  They  afford  a  strong  argument 
in  favour  of  more  scientific  methods  in  conserving  this  non-replaceable 
asset. 

His  book  commences  with  a  discussion  of  the  general  philosophy 
of  production  problems,  and  the  Power  Industry  as  an  economic  factor, 
both  of  which  will  repay  careful  reading.  He  then  proceeds  to  thor- 
oughly analize  the  various  problems  met  with  in,  what  is  best  described 
by  the  title  of  the  work,  as,  "Mastering  Power  Production". 

After  discussing  the  location  and  equipment  of  plants,  there  are 
six  chapters  treating  exhaustively  of  the  methods  of  mastering  materials, 
mastering  maintenance,  mastering  labour  problems,  mastering  processes 
and  mastering  records.  The  concluding  chapters  are  on  the  analysis 
of  expenses  and  power  as  a  commodity.  The  book  is  not  a  text  book, 
although  it  should  prove  invaluable  to  every  engineer  engaged  either 
in  power  plant  operation  and  instruction  or  the  broad  consideration 
of  the  production  and  distribution  of  power. 

The  book  is  published  by  The  Engineering  Magazine  Company, 
New  York. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


November  17th,  1923. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names 
of  his  references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  the  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein   described  in 

December,  1923. 

Fraser  S.  Keith,  Secretary. 

•The  professional  requirements  are  as  follows: — 

A  Member  shall  be  at  least  thirty-five  years  of  age,  and  shall  have  been  engaged 
in  some  branch  of  engineering  for  at  least  twelve  years,  which  period  may  include 
apprenticeship  or  pupilage  in  a  qualified  engineer's  office,  or  a  term  of  instruction  in 
a  school  of  engineering  recognized  by  the  council.  The  term  of  twelve  years  may, 
at  the  discretion  of  the  council,  be  reduced  to  ten  years  in  the  case  of  a  candidate  for 
election  who  has  graduated  from  a  school  of  engineering  recognized  by  the  council. 
In  every  case  the  candidate  shall  have  held  a  position  in  which  he  had  responsible 
charge  for  at  least  five  years  as  an  engineer  qualified  to  design,  direct  or  report  on 
engineering  projects.  The  occupancy  of  a  chair  as  a  professor  in  a  faculty  of  applied 
science  or  engineering,  after  the  candidate  has  attained  the  age  of  thirty  years,  shall 
be  considered  as  responsible  charge. 

An  Associate  Member  shall  be  at  least  twenty-seven  years  of  age,  and  shall 
have  been  engaged  in  some  branch  of  engineering  for  at  least  six  years,  which  period 
may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office  or  a  term  of 
instruction  in  a  school  of  engineering  recognized  by  the  council.  In  every  case  a 
candidate  for  election  shall  have  held  a  position  of  professional  responsibility,  in  charge 
of  work  as  principal  or  assistant,  for  at  least  two  years.  The  occupancy  of  a  chair 
as  an  assistant  professor  or  associate  professor  in  a  faculty  of  applied  science  of  engin- 
eering, after  the  candidate  has  attained  the  age  of  twenty-seven  years,  shall  be  con- 
sidered as  professional  responsibility. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  shall  be  required  to  pass  an  examination  before  a  board  of  examiners 
appointed  by  the  council.  The  candidate  Bhall  be  examined  on  the  theory  and  practice 
of  engineering  with  special  reference  to  the  branch  of  engineering  in  which  he  has  been 
engaged.  This  examination  may  be  waived  at  the  discretion  of  the  council  if  the 
candidate  has  held  a  position  of  professional  responsibility  for  five  or  more  years. 

A  Junior  shall  be  at  least  twenty-one  years  of  age,  and  shall  have  been  engaged 
in  gome  branch  of  engineering  for  at  least  four  years.  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  council,  if  the  candidate  for  election  lias  graduated 
from  a  school  of  engineering  recognized  by  the  council.  He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  has  not  graduated  from  a  school  of  engineering  recognized 
by  the  council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects:  geography,  history 
(that  of  Canada  in  particular),  arithmetic,  geometry,  euelid  (books  I,  IV  and  VI), 
trigonometry,  algebra  up  to  and  including  quadratic  equations. 

A  Student  shall  be  at  least  seventeen  years  of  age,  and  shall  present  a  certificate 
of  having  passed  successfully  an  examination  equivalent  to  the  final  examination  of  a 
high  school  or  the  matriculation  of  an  arts  or  science  course.  He  shall  either  be 
pursuing  a  course  of  instruction  in  a  school  of  engineering  recognized  by  the  council, 
in  which  case  he  shall  not  remain  in  the  class  of  student  for  more  than  two  years  after 
graduation;  or  he  shall  be  receiving  a  practical  training  in  the  profession,  in  which 
case  he  shall  pass  an  examination  equal  to  that  prescribed  for  admission  to  the  grade 
of  Junior  in  the  foregoing  section  and  he  shall  not  remain  in  the  class  of  Student  after 
he  has  attained  the  age  of  twenty-seven  years. 

An  Affiliate  shall  be  one  who  is  not  an  engineer  by  profession  but  whose  pursuits, 
scientific  attainments  or  practical  experience,  qualify  him  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The   fact  that  candidates  give  the  names  of  certain   members  as  references  does 
not  necessarily  mean  that  their  applications  arc   endorsed  by  such  members 


FOR  ADMISSION 

BARRY—  WIU,  I  ANT  IIKNII  V,  of  630  GUmoUt  Street.  Peterborough.  Ont.  Horn 
at  Wigan,  England,  Feb.  4th.  1880:  Educ,  Wigan  Tech,  Ben.  1806-00  Halifax  Tech 
8ch.  1800-1001  Private  study  and  private  tuition  in  archt'l.  design;  1806  00,  articled 
apprentice,  J,  Sawbridge,  engr  and  contractor,  Wigan:  1000-08,  constrn.  for. 
with  B.  Greenwood  A-  sou  Halifax,  England;  1004,  with  II  M  board  of  works;  1006 
(Jan  -  July),  bldg.  contractor.  Forest  City,  Perm.  U.S.A.;  July  1 005  to  date,  private 
practice  as  architect  and  constructional  engr  ,  Peterborough,  Ont. 

References:    R.  L.  Dobbin,    R.  H.  Parsons,    A.    L.    Killaly,    R.    II.    Rogers,    J. 
Mackintosh. 


CARPENTER— EDWARD  EMERY,  of  Vancouver,  B.C.  Born  at  Americus, 
Kansas,  U.S.A.,  Nov.  12th,  1872;  Educ.,  B.S.  (C.E.),  Stanford  Univ.,  1898;  1898-1905, 
followed  rly.  engrg.  as  asst.  engr.  and  locating  engr.  with  various  railroads  in  the 
U.S.;  1905-09,  chief  constrn.  engr.  for  Sanderson  &  Porter,  install'n  of  Stanislaus 
River  Power  Development  of  the  Sierra  &  San  Fransisco  Power  Company;  1909-11, 
chief  engr.  for  same  firm  in  charge  of  design  and  constrn.  of  power  development  in- 
stall'n. 5,000  h.p.  initial  for  B.C.  Electric  Rly.,  Vancoucer  Is.,  Canada;  1911-12, 
chief  engr.  for  Sanderson  &  Porter,  Sooke  Lake  Water  Supply,  City  of  Victoria,  B.C.; 
1912-15,  chief  civil  engr.,  Panama- Pacific  International  Exposition;  1916-23,  member 
of  firm.  Baker  &  Carpenter,  San  Francisco.  Engaged  in  gen.  constlg.  and  executive 
engrg.  practice.  At  present,  consltg.  engr.,  B.C.  Electric  Rly.  Co.  Ltd.,  Vancouver, 
B.C. 

References:  R.  S.  Buck,  F.  Blossom,  A.  C.  Eddy,  G.  A.  Walkem,  P.  H.  Buchan. 

DUNCAN— JOHN  MOYLE,  of  26  Prince  Arthur  Avenue,  Toronto,  Ont.  Born 
at  Toronto,  Sept.  25th,  1889;  Educ,  B.  A.Sc.  (Hons.),  1912  (diploma  1910);  1906-97, 
dfting.  and  design,  McGregor  and  Mclntyre,  Toronto;  1907-08,  machine  shops,  Toronto 
1910-11,  and  1912-13,  dfting  and  design.  Collinwood  Shipbldg.  Co.,  Collinwood,  Ont.; 
1913-14,  machine  and  erecting  shops,  Wallsend  Slipway  and  Engrg.  Co.,  Wallsend- 
on-Tyne,  England;  1914-19,  Engr.-Lieut.,  Royal  Navy;  1921-23,  master  mechanic. 
The  Bahcock  &  Wilcox  Co.  Ince.,  New  York  (Bayonne,  N.J.  works).  At  present 
consulting  engineer,  steam  power  plants,  central  and  district  heating  plants,  specialist 
in  fuel  economy,  Toronto,  Ont. 

References:  R.  W.  Angus,  C.R.  Young,  R.  E.  C.  Chadwick,  L.  R.  Thomson, 
J.  M.  Oxley. 

FITZGERALD— GEORGE  G.,  of  2321  Garnet  Street.  Regina,  Sask;  Born  at 
Bailieboro,  Ont.,  Sept.  19th,  187S;  Educ,  1896-97,  civil  engrg.  subjects,  school  of 
science,  Univ.  of  Toronto.  Private  study  including  I.C.S.  rly.  engrg.  and  mech.  draw- 
ing; 1898-1904,  three  years  on  Dom.  land  surveys  in  British  Columbia,  and  three 
years  dftsman.  with  International  Harvester  Co.  of  Chicago;  1905-17,  field  engr., 
Commonwealth  Edison  Co.  of  Chicago,  on  location  and  constrn.  of  cable  tunnels, 
steel  tower  transmission  lines,  etc.;  1918-19,  engrg.  dftsman,  under  direction  of  Walter 
J.  Armstrong,  Ross  &  McDonald,  Montreal;  1919-20,  with  Russell  &  Roddick,  contrac- 
tors, Toronto,  as  engr.  on  constrn.  work  for  Toronto  Harbour  Headwall  contract; 
At  present  supervisor  of  manual  training,  Regina  public  schools,  Regina,  Sask. 

References:  D.  A.  R.  McCannel,  D.  W.  Houston,  W.  J.  Armstrong,  W.  R.  Warren, 
P.  C.  Perry. 

HAY— MARSHALL  NEIL,  of  Shawinigan  Falls,  Que.  Born  at  Listowel,  Ont., 
May  4th,  1894;  Educ,  B.Sc.  Queen's  Univ.,  1923;  1922  (summer),  with  Bailey 
Meter  Co.  Ltd.,  Cleveland,  Ohio.  At  present,  mech.  engr.  for  the  fabrication  dept., 
Northern  Aluminum  Co.,  Shawinigan  Falls,  Que. 

References:  J.  A.  Bernier,  L.  T.  Rutledge,  L.  M.  Arkley,  W.L.Malcolm,  D.  S. 
Ellis,  D.  M.  Jemmett,  A.  Jackson,  K.  P.  Johnston. 

McDONALD— FREDERICK  CHARLES,  of  Montreal,  Que.  Born  at  Sydney. 
N.  S.,  July  11th,  1885;  Educ,  high  school,  Sydney,  N.  S.,  2  years,  chief  dftsman., 
Dominion  Coal  Company;  2  years  works  mgr.,  Lymburner  Ltd.;  10  years  to  date,  plant 
engr.,  Dominion  Bridge  Company,  Montreal. 

References:  Sir  Alex.  Bertram,  F.  P.  Shearwood,  H.  H.  Vaughan,  J.  C.  Smith, 
G.  H.  Duggan,  D.  C.  Tennant,  G.  E.  Newill,  J.  S.  Whyte. 

WARD— HERBERT  JAMES,  of  Shawinigan  Falls.  Que.  Born  at  Great 
Yarmouth,  Norfolk,  England  Dec.  17th,  1881;  Educ,  Shawinigan  Falls  Tech.  Inst. 
I.C.S. ;  1911-date,  in  continuous  service  of  Shawinigan  Water  &  Power  Co.  or  subsidia- 
ries, under  C.  R.  Lindsey,  res.  engr.  S.  W.  &  P.  Co.  also  supervising  engr.  Shaw. 
Engrg.  Co.  1911,  rodman;  1912-13,  leveller;  1913-14,  asst.  in  field  and  office  work; 
1914-15,  gen.  survey  work;  1915-17,  asst.  city  engr.,  Shawinigan  Falls  (C.  R.  Lindsey, 
chief  engr.);  1917-18,  in  charge  survey,  plans  and  layout,  Three  River-Grand  Mere 
highway;  1018,  survey  and  location,  15  miles  trans'n.  line,  Bromptonvillc-Kast  Angus. 
In  charge  concrete  road  constrn.  Shawinigan  Falls.  Since  1018  in  charge  designs, 
plans  ami  estimates  of  various  undertakings.  At  present  res.  engr  on  constrn.  of 
experimental  turbine  testing  station  at  Shawinigan  Falls.  Also  constrn.  of  concrete 
roadway  to  Shawinigan  Water  &  Power  Co.  power  houses. 

References:  F.  T.  Kaelin,  C.  R.  Lindsey,  R.  Rinfret.  H.  Dcssaulles,  G.  Claxton. 

WOOD— JOHN  HUSSEY  PKMRERTON,  of  686  do  l'Epee  Avenue,  Montreal, 
Que.  Born  at  Galasbields,  England,  Dee  5th,  1884;  Educ,  1st  class  college  of  pre- 
ceptors. Horsmonden  <  irammar  Seh.,  Kent.  Eng.,  1902;  3J^  years  prior  to  1914.  in  pri- 
vate business  in  cement  specialities  of  concrete  and  reinforced  concrete;  1014-10, 
first  operator  in  No.  4,  shop  on  9",  12".  14"  18"  Llydite  shell  for  Hadfield's  Limited, 
Sheffield.  Also  shell  inspection;  Jan.  1919-Nov  1021,  chief  engr.  to  the  Soudan  govt, 
for  the  complete  erection  and  operation  of  cement  plant  for  irrigation  dept  of  the  Blue 
Nile,  for  purpose  of  making  own  cement  (Portland;  to  be  used  in  the  two  dams  across 
the  Nile;  Feb.  1022-March  1023,  chief  encr  of  the  pulverixed  fuel  dept  Messrs 
Alfred.  Herbert  Ltd.,  England;  At  present  salesman  and  equipment  erector  and 
operator  with  the  Hack  Oil  Burnei  Dept,  ol  the  Canadian  Super  Products,  Montreal. 
Que. 

References:  E.  A.  Ryan,  N.  M.  Campbell,  J.  T.  Farmer,  B,  Vernon.  W.  F.  Gronau. 

YOST—  WiM  II  I  n   HANCOCK,  of  37fi   Marlowe    Avenue.    Montreal 
Bom  tit  St.  boms.   Mo    U.S.A.,    \i"ii  llth,  1880:  Educ,  Manual    framing  School 
of  the  Washington  Univ.,  St    Louis    I.C.S.,  McGill  night  courses;  1001-02,  often 
detailer  and  onecker  on  rlj    freight  cat  Car  a   Foundry,  Co    St    ' 

1002  'I  eb    N<".  i,  .  i.i.  I  dftsman.,  western  mech']  dept     1002  03,  detailer  and  designer 
steel  freight  cars,  foi  pany;  1003-06,  designing,  tnd bldg. sample 

ears  for  the  Rod  I  a!  (  "    ol  Chicago,    in    1006-06    experimental    cner 

for  the  Rodger   Ballast    Gas,  Co.,  the  National    Dump  ij    Cbioago   :>n.l 

tbe  Dominion  Dump  I  'at  I  lo  ol  Montreal;  In  March  1006  sent  t..  Montreal  bj  Mr 
tl,  8.  Har  t, president  of  the  three  above  mentioned  companies,  to  organise  and  take 
charge  of  the  mech']  dept   of  his  Canadian  company  no*  known  as  the  Hart  Oti 
i  ..   ..i  Montreal.  Jan.  1007  appointed  >  ipying  tins 

position   to  date. 

References  tl  H.  Vaughan,  C.  Warnook,  F  V.  Dorranoe,  ]  i  Field,]  rv  Tilt, 
.1      a      MeCri 
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FOR  TRANSFER  FROM  CLASS  <>i    JUNIOR  TO  HIGHER  GRADE 

BENNET  will  I  \  m  HERBERT,  of  Montreal,  Qua  Born  at  Ww  Glasgow, 
Que.,  August  .'.".Hi.  1891;  Eduo.,  us,.  (C.E.),  Queen's  i  nil  1919:  1915  (summer), 
speoial  ap'tioe,  C  P  R     \  agu  ■   ih  ip  iimmer),  machinist  '>u  munitions,  John 

Bertram  A  Sons,  Dundas,  Onl     1917  (sumni  r)    instr'.man.,  Gouin  dam,  Bl    Mauri... 
River,  Fraaer  Braoe  Co    L91S  ngi    dfl  man    and  instr'man.,  constrn. 

"'«  plant,   \i: la  Steel  Corpn.,  for  Fraaer  Brace  .\  Co     1920  (5  mos.),  assl    en 

man  and  instr'man,,  Ulas  Constrn.  Co.,  Montreal;  1920-21,  i  I   G    White 

r-r   Corpn.  d  nal  constrn   and  track  layout,  Port  Alfred,  Que.;  1921  (6 

»•).  ree  engi  in  charge  constrn   hydro-elec   power  development,  Kenora,  Ont.,  for 

Baekus  Brooks  Co.;  1921  (5  mos  l.dftsmanand  ck  layout,  G.T.R.,  Montreal; 

June  1923  to  date,  res   engr  ,  supervising  constrn.  of  three  Lake  Kcnogami  dams,  for 
Quebec  Streams  Commission,  Montreal. 

References:  O.  <>  Lefebvre,  A  Duperron,  A.  Surveyer,  F.  S.  Keith,  C.  W  Boast. 
R.  H.  Mulock,  A.  F.  Dyer,  C.  Luscombe. 

CHAI.MKRS  -C;i:oii(  ;i;  HADDON,  of  St.  Thomas.  Ont.  Born  at  Smiths  Falls, 
Ont.,  Oct.  21st,  1891;  Educ,  B.Sc.  (Civil),  Queen's  I  niv.  1918;  1911-13,  rodman, 
topog'r.,  instr'man.,  (MM!.;  1914  (Mav-Aug.),  instr'man.,  Glengarry  &  Stormonf 
Rly;  Auc  1914-May  1915 and  May  1916-Nov,  1917,  5th  field  co.,  Can.  Engrs.,  Canada; 
1918-20,  with  International  Nickel  Co.  of  Canada,  .')  mos.  land  surveying  and  dam 
constrn.,  Bisco.  Ont  .  9  mos.  asst.  to  field  engr.  at  smelter.  Copper  Cliff,  Ont.,  8  mos. 
concrete  inspr.  on  Hig  Eddy  Dam,  Turbine,  Ont.;  1920  (Jan-July),  engr.  with  Fraaer 
Brace  &  Co.  on  plant  constrn.  for  Algoma  Steel  Corpn.;  1920  (July-Dec),  instr'man., 
International  Nickel  Co.  of  Can.  .Copper  Cliff;  1920-21,  res.  cngr.  for  city  of  St  Thomas' 
1921  to  date,  engr.  with  Jas.  A.  Bell  &  Son,  St.  Thomas. 

References:  J.  H.  Brace,  C.  P.  Howrigan,  E.  L.  Pettingill,  C.  Luscombe.  J.  A.  Bell. 
W.  C.  Miller.  F.  A.  Bell,  H.  B.  R.  Craig. 

COLLINS— LAWRENCE  EDWARD,  of  904  f.othrop  Avenue,  Detroit,  Mich. 
Born  at  SherbrookeJQue., March  llthJ1893 ;  Educ,  all  but  last  term  of  civil  engrg.  course, 
Valparaiso  fniv  .  Valparaiso,  Ind.  (left  191.5);  1915-17,  Illinois  Steel  Co.,  Gary,  Ind., 
with  rank  of  inspr.  Was  special  asst.  to  chief  civil  engr.  on  S20, 000,000.  program; 
1917  (Mar-May),  in  charge  of  estimating  office,  and  May-Sept,  attached  to  inspn.  and 
editing  bureau  as  inspn.  engr.  in  charge  of  all  orders  placed  in  Western  district,  Bethle- 
man  Steel  Co.,  Sparrow's  Point.  Mil.;  1917-18,  inspn.  engr.,  Canadian  Steel  Corpn., 
Ojibway,  Ont.;  May  1918  to  date,  purchasing  dept.  of  same  company.  Nov.  1920  ap- 
pointed asst.  purchasing  agent  (acting  purchasing  agent)  occupying  this  position 
to  date. 

References:  F.  S.  Keith,  W.  H.  Baltzell,  E.  J.  Mclntire,  N.  M.  Campbell,  F.  H. 
Kester. 


BOSS—  WILLIAM  E  WART,  of  228  It.  •     Peterboi  BoH 

!  ngland,   March  2nd.   i  - 
Sheffield,  Enj  17    powei  house    boiler  room,  and  machine 

shop.  Hemsworth  Coal  Co.,  Remsworth,  Ens     1908-H 

firm;  1910-12  slect'n   incharg  ,  Sheepbridge  Coal  &  Iron  Co.;  101  Haadara 

Lumber  Coj  1913-14,  foreman  on  elect'l  constrn    towni 

i..  I'  Lieut.;  1918  rkshopi   D.8.C.H     1919-20  ditsman  , 

Can   Gen    Bl  1920  to  dab    ■  trial  control,  d«-pt  ,  Can 

Elec.  C )    Ltd.,  Peterborough   Ont. 

References;  P  I.  Allison.  E.  R.  Shirley,  B.  L.  Barns,  W.  M  Cruthers.  L.  DeW. 
Magic,  G.   R.  Langley. 

SMI  HI  -NEVILLE  HERBERT  FRANCIS,  of  117  Bay  Street.  Ottawa.  Ont. 
Born  at  Quyon,  Que.,  Aug.  31st,  1W;  Educ,  D.LS  cert  1914:  1907-09.  geodetic 
survey  work;  1910-16,  engr  in  charge  of  precise  levelling  party  .geodetic  survey;  1917- 
18  and  1923  (also  0  mos  "I  each  intervening  year),  supervising  subdivision  of  triamru- 
lation  adjustments  {in  charge  of  an  office):  1919  to  date,  supervision  over  party  doing 
precise  levelling,  reconnaissance  of  route  and  party  erecting  bench  mark  monuments. 

References:  J.  L.  Rannie,  W.  M  Tobey,  N  J.  Ogilvie.  D.  H.  Nelles.  F.  B.  Reid. 
If.  F.  J.  Lambart,  J.  J.  McArthur.  H.  M.  Barton. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

MONTURE— GILBERT  CLARENCE,  of  Kingston.  Ont.  Born  at  Hagers- 
ville,  Ont.,  Aug.  27th,  189.5;  Educ  .  B.Sc.  (Mining  and  Metallurgy).  Queen's  Univ. 
1921;  1913-16  (summers),  rodman  and  instr'man  on  township  and  govt,  surveys; 
1918-19,  Lieut.  Can.  Engrs.;  1920,  mining  and  metallurgical  work.  Algoma  Steel 
Corpn;  At  present,  office  manager,  Engineering  Society  employment  service,  manager 
for  students'  book  and  supply  store,  and  editor  for  publications  of  above  departments. 

References:  A.  Jackson,  L.  T.  Rutledge,  J.  M.  Campbell,  L.  M.  Arkley.  W.  P. 
Wilgar. 

WEIBEL-E.MIL  EDWIN,  of  3.54  Harvard  Avenue.  Montreal.  Que.  Born  at 
Philadelphia,  Pa.,  USA.,  Nov.  I9th.  189fi;  Educ  .  B.Sc.  McGill  Univ.  1918;  1915-17 
(summers),  struet'l.  dfting,  Dominion  Bridge  Co.,  Lachine:  1918  (summer),  estimating' 
on  marine  engine  and  steam  turbine  machinery,  for  same  company;  191S  (four  mos), 
U.S.  Engrs.;  1919  to  date,  designing  and  estimating  on  general  mechanical  work, 
in  responsible  charge  under  mechanical  engineer.  Dominion  Bridge  Company.  Lachine* 

References:  F.  Newell,  D.  C.  Tennant,  F.  P.  Shearwood,  G.  H.  Duggan.  E.  Brown 
G.  E.  Bell.  G.  E.  Newill. 


Recent  Publications  Received 

Transactions,  Proceedings,  Etc. 

Presented  by  the  Societies. 

The   Benevolent   Fund   of  The   Institution   of  Civil    Engineers, 

Report  of  the  Proceedings  at  the  Fifty-Ninth  Annual  General 

Meeting,  held  on  Feb.  26th,  1923. 
Canadian  Institute  of  Mining  and  Metallurgy,  List  of  Officers 

and  Members,  1923. 
The  Franklin  Institute  of  the  State  of  Pennsylvania,  Year  Book, 

1923. 
American  Society  for  Testing  Materials  Tentative  Standards,  1923. 
Proceedings  of  The  Engineers'  Society  of  Western  Pennsylvania, 

Volume  39,  No.  7,  October  1923. 
Proceedings   of   the   Royal   Philosophical   Society   of   Glasgow. 

1920-1922.    Volume  LI. 
Minutes  of  Proceedings  of  The  Institution  of  Civil  Engineers, 

Volume  CCXV.     1922-23,  Part  1. 

Reports. 

Presented  by  Department  of  Mines,  Province  of  Ontario. 

Thirty-First  Annual  Report  of  the  Ontario  Department  of  Mines, 
being  Volume  XXXI,  Part  IX,  1922;  The  Stratigraphy  and 
Paleontology  of  Toronto  and  Vicinity;  Part  III.— Gastropoda, 
Cephalopoda,  and  Vermes,  by  W.  A.  Parks,  Ph.D.,  assisted 
by  Madeleine  Fritz,  B.A. 

Thirty-First  Annual  Report  of  the  Ontario  Department  of  Mines, 
being  Volume  XXXI,  Part  X,  1922.  Contents:  Mining 
Accidents  in  Ontario,  1921;  Mines  of  Ontario;  Instruction 
Classes  for  Prospectors;  Notes  on  Clays  of  the  Missinaibi 
river. 
Presented  by  Board  of  Water  Supply  of  the  City  of  New  York. 

Seventeenth  Annual  Report  of  the  Board  of  Water  Supply  of  the 
City  of  New  York. 


Presented  by  Geological  Survey  Department  of  Mines,  Canada. 
Summary  Report,   1922,  Part  B.   and  Summarv  Report,   1922, 
Part  C. 
Index  to  Separate  Reports  1906-1910  and  Summary  Reports  1905- 
1916.    Compiled  by  F.  J.  Nicolas. 
Presented  by  The  Senate  of  Canada. 

Report  of  the  Special  Committee  on  The  Fuel  Supply  of  Canada 
together  with  the  evidence  received  by  the  Committee. 
Presented  by  Governor  of  the  Panama  Canal. 

Annual  Report  of  the  Governor  of  The  Panama  Canal,  for  the 
fiscal  year  ended  June  30th,  1923. 
Presented  by  E.  C.  Cuvelette. 

The  Destruction  and  The  Reconstruction  of  the  Mines  of  Lens 
(France). 

Technical  Books. 

Presented  by  D.  Van  Nostrand  Company. 

Electro-Chemist ry  Related  to  Engineering,   bv  W.   R.  Cooper, 

M.A.,  B.Sc. 
Plane   Trigonometry,    by   Paul    R.    Rider,    Ph.D.,    and   Alfred 

Davis,  M.A. 
Projective  Geometrv  with  Applications  to  Engineering,  bv  Peter 

Field. 
Advertising  Campaigns,  by  Harry  Tipper  and  George  French. 
Presented  by  Chapman  &  Hall. 

Cargo  Handling  at  Ports,  bv  Brvsson  Cunningham,  D.Sc.,  B.E., 

M.  Inst.  C.E.  F.R.S.E. 
Presented  by  John  Wiley  &  Sons,  Inc. 

Hydro-Electric  Power  Stations,  by  David  B.  Rushmore  and  Eric 

A.  Lof.  2nd.  edition. 
Petroleum  Resources  of  The  World,  by  Valentin  R.  Garfias. 
Engineering  Drawing,  by  H.  H.  Jordan,  B.S.,  and  R.  P.  Hoelscher 

B.S. 
Presented  by  E.  P.  Dutton  &  Company. 

Ventilation,   Report  of  The   New   York   State   Commission  on 

Ventilation. 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articles  listed  In  this  section,  or  others  on 
engineering  subjects,  may  be  obtained  from  the  Engineering  Societies 
Library. 

Price  of  each  print  (up  to  11  by  14  In.  size)  25  cents,  plus  postage.  Where 
possible,  two  pages,  up  to  7  by  9  In.  size,  will  be  photographed  on  one  print. 
Larger  magazines  require  a  print  per  page.  Bills  will  be  mailed  with  the 
prints. 

The  Library  is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  engineering  subjects  and  render  assistance  in  similar  ways. 
Charges  are  made,  sufficient  to  cover  the  cost  of  this  work.  Correspondence 
Is  invited.  Information  concerning  the  charge  for  any  specific  service  wll' 
be  given  those  Interested.  In  asking  for  information  please  be  definite,  so 
that  the  investigator  may  understand  clearly  what  is  desired. 

The  Engineering  Societies  Library  Is  under  the  management  of  the 
United  Engineering  Society,  which  administers  it  as  a  public  reference 
library  of  engineering.  It  is  maintained  jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mining  and  Metallurgical 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  engin- 
eering and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  in  its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Craver,  Director 

Engineering    Societies    Library, 
29  West  Thirty-ninth  Street.  New  York,  N.Y. 


ABRASIVE  WHEELS 
Diamonds  for  Truing.     Selection   and   Use   of   Diamonds   for   Dressing   Grinding 

Wheels,  Ward  M.  Robinson.     Machy.  (N.  Y.),  vol.  30,  no.  2,  Oct.  1923,  pp. 

133-136,  3  figs.     Discusses  general  practice  in  handling  this  work  and  presents 

original  information  on  use  of  truing  diamonds. 
Progress  in  Manufacture.     Progress   in    Grinding   Wheel    Manufacture,   P.    H. 

Walker.  Machy.  (N.  Y.),  vol.  30,  no.  2,  Oct.  1923,  pp.  102-103.     Developments; 

records  of  performance;  new  developments  in  vitrified  wheels;  improvements 

in  abrasives;  advances  in  polishing  grain. 

ACCELEROMETERS 
Impact-Measuring.     Accelerometer  for  Measuring  Impact.  Earl  B.  Wmith.     Am. 
Soc.  Testing  Matls.,  advance  paper  no.  74,  for  meeting  June  25-29,  1923,  7 
pp.,  4  figs.     Describes  accelerometer  of  spring  type,  so  constructed  as  to  have 
eliminated  effect  of  lag. 

AERONAUTICAL  INSTRUMENTS 

Altitude  Instruments.  Calculating  Altitudes  for  Record  Purposes,  Charles  H. 
Colvin.  Aviation,  vol.  15,  no.  15,  Oct.  8,  1923,  p.  440.  It  is  shown  that  height- 
measuring  instruments,  both  barographs  and  altimeters,  are  quite  adequate 
for  purposes  for  which  they  are  used. 

Barograph.  The  De  Bothczat  Barograph.  Type  "A",  W.  F.  Gerhardt.  Air  Service 
Information  Circular,  vol.  5,  no.  439,  May  1,  1923,  11  pp.,  1(5  figs.  Instru- 
ment consists  of  large  silk  bellows  connected  to  expansion  tank  in  which  presence 
is  automatically  brought  to  atmospheric  at  limit  of  expansion  by  special  valve 
and  system  of  electrical  contacts. 

AIR  COMPRESSORS 
Cranklesb.     A  Crankless  Air  Compressor.     Power,  vol.  58,  no.  14,  Oct.  2,  1923.  p. 

530,  2  figs.     Crankless  engine  designed  by   A.  G.  M.  Michel]  which  is  adaptable, 

with  modification  in  valve  gear  to  use  as  air  compressor,  uniflow  steam  engine, 

gas  engine,  etc.;  details  of  compressor. 
Diesel-Driven  for  Pumping  Plant.     Air-Lift  Pumping  by  Diesel  Compressor.  P. 

M.  Thaver.     Power  Plant  Eng.,  vol.   27,  no.   19,  Oct.   1,   1923.  pp.  994-996. 

3  figs.     City  of  Kond  du  I.ac  has  reduced  cost  of  pumping  by  addition  of  Diesel 

compressor  unit  to  water  plant. 

AIR  CONDITIONING 
Humidifying  Plants.     Humidifying  Plants  in  Textile  Mills,  P.  Martell.     Eng.  Pro- 
gress, vol.  4,  no.  8,  Aug.   1923,  pp.   176-17S,  5  figs.      Importance  of  saturating 
air   with    moisture   for   manufacturing   process   and    for   sanitary   conditions; 
types  and  individual  parts  of  humidifying  plants;  moisture  meters. 

AIR  PUMPS 

Steam  Condensing  Auxiliaries.     Beama,  vol.  13,  no.  65,  Sept.  1923,  pp. 


Radojet. 

191-194,  5  figs.  Describes  Radojet  air  pump,  principal  characteristic  of  which 
is  use  of  steam  jets  for  removal  of  air;  types;  advantages;  operation;  Radojets 
with  intercondensers;  application  in  various  industries. 

AIRCHAFT 
Altitude  Determination.     The  Determination  of  the  Altitude  of  Aircraft,  W     G 
Brombacher.     Optical    S.,c.   Am .—  .11.,  vol.  7,  no.  9,  Sept.  1923,  pp.  719-724, 
13  figs      Practical  method  of  determining  altidude  of  aircraft  above  surfaco 
of  earth,  based  on  relations  of  altitude  to  various  properties  of  air. 

AIRCRAFT  CONSTR1  CTION  MATERIAX8 

•Steels,     stpe]  BtruotuTal  Tarts  for  Aircraft,  Horace  c    Enerr.     Iron  Age,  vol.  112, 
no.  13,  Sept.  27.  1923,  pp.  816-820.  3  figs.    Control  in  their  heal  treatment; 

alloy  steels  which  have  been  adopted;  use  of  metal  in  aircraft  increasing 
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AIRPLANE  ENGINES 

Absolute  Ceiling,  Determination  of.  Engine  Performance  and  the  Determination 
of  Absolute  Ceiling,  Walter  S.  Diehl.  Nat.  Advisory  Committee  for  Aero- 
nautics— Report,  no.  171,  1923, 12  pp.,  5  figs.  Brief  study  of  variation  of  engine 
power  with  temperature  and  pressures. 

Carburetors.     See  Carburetors. 

AIRPLANE  PROPELLERS 

Design.  Adaption  of  Propellers  to  Airplanes  (Adaptation  des  Helices  auxAvions), 
M.  Lame. Aerophile,  vol.  31,  nos.  13-14,  July  1-15,  1923,  pp.  209-211.  Rela- 
tion and  proper  adjustment  between  engine,  propeller  and  plane;  power  of 
propellers;  power  available  and  power  used. 

Model  Tests,  Analysis  of.  Analysis  of  Dr.  Schaffran's  Propeller  Model  Tests, 
Max  M.  Munk.  Nat.  Advisory  Committee  for  Aeronautics — Tech.  Notes, 
no.  158,  Sept.  1923,  13  pp.,  8  figs.  Extension  of  author's  analysis  of  Dr.  Durand's 
propeller  model  tests,  adding  now  the  slip  curves  obtained  from  tests  made  with 
different  arrangement  of  tests  and  with  propellers  with  more  than  two  blades; 
series  of  tests  now  analyzed  is  said  to  be  a  very  complete  and  systematic  one. 

AIRPLANES 

Gliders.  Report  on  Gliders,  J.  A.  Roche.  Air  Service  Information  Circular, 
vol.  5,  no.  444,  May  1,  1923,  13  pp.  10  figs.  Purpose  of  report  is  to  set  forth 
clear  and  simple  methods  for  analysis  of  glider  performance  on  different  kinds 
of  winds;  value  of  gliders  to  aeronautics;  effect  of  topography  on  soaring; 
different  types  of  gliders;  criteria  for  selection  of  soaring  site. 

Metal.  Metal  Aeroplane  Construction,  Hugo  Junkers.  Roy.  Aeronautical  Soc — Jl  , 
vol.  27,  no.  153,  Sept.  1923,  pp.  406-449,  53  figs.  Outline  of  author's  work  in 
development  of  metal  airplane  construction;  discusses  evolution  of  his  metal 
plane  and  method  of  proceedings  and  working  adopted;  advantages  of  metal 
construction. 

Roll,  Damping  Factor  in.  Preliminary  Study  of  the  Damping  Factor  in  Roll, 
James  M.  Shoemaker  and  John  G.  Lee.  Nat  Advisory  Committee  for  Aero- 
nautics—Tech. Notes.no.  161,  Oct.  1923,  23  pp.,  6  figs.  Theoretical  discussion 
of  damping  factor  in  roll,  together  with  results  of  wind-tunnel  tests  on  continuous 
rolling  of  U.S. A. -30  airfoil 

Seaplanes.     See  Seaplanes. 

Stability.  Dynamic  Stability  as  Affected  by  the  Longitudinal  Moment  of  Inertia, 
Edwin  B.  Wilson.  Nat.  Advisory  Committee  for  Aeronautics — Report,  no.  172, 
1923,  8  pp.  Results  of  tests  with  experimental  airplane;  investigation  of 
period,  and  damping;  note  on  short  oscillations;  lateral  stability. 

Structural  Parts.  Fittings  and  Other  Structural  Parts  of  Airplanes,  P.  Eydam. 
Nat.  Advisory  Committee  for  Aeronautics — Tech.  Notes,  no.  160.  Oct.  1923, 
22  pp.,  27  figs.  Fitings  for  wing  spar  joints  and  for  strut  connections;  internal 
bracing;  bracing  wires;  control  and  landing  gear.  Translated  from  Technische 
Berichte,  vol.  3,  no.  6. 

Wings.  Comparing  Aerodynamical  Properties  of  Wings.  W.  Klcmpcrer  and  T. 
Bienen.  Aviation,  col.  15,  no.  13,  Sept.  24,  1923,  pp.  368-370,  3  figs.  With 
special  reference  to  aspect  ratio  and  parasite  drag. 

ALLOY  STEELS 

Elements  in  Influence  of.     Steel  Alloys.   Automobile  Engr.,  vol.   13,  no.   180, 
Sept.   1923,  pp.  273-274.     Notes  on  influence  of  various  elements,  including 
carbon,  sulphur,  manganese,  phosphorus,  vanadium,  chromium  and  nickel. 
See  also'  Aircraft   Construction   Materials,   Steels. 

ALLOYS 

Aluminum  Bronte.     See  Aluminum  Bronze. 

Bearing  Metals.     See  Bearing  Metals. 

Brass.     See  Brass. 

Coppicb.     See  Copper  Alloys. 

Duralumin.     See  Duralumin 

Gun  Metal.     See  dun   Metal. 

Magnesium.     See  Magnesium  Alloys. 

Zinc     See  Zinc  Alloys. 

ALUMINUM  BRONZE 

Cavities  in.     The  Occurrence  of  Cavities  in  Aluminum    Bronze,  J    flallibourg  and 
A.  Brizon.     foundry  Trade  .11  .  vol.  2S,  no.  371,  Sept.  27.  1923,  pp   368 
Study    of   casting   conditions   and    results   arising   from    investigation;    pouring 
methods.     Translated  from  paper  presented  to  Paris  Foundry  Com 

APPRENTICES,  TRAINING  OF 
Foundry.  Training  Foundry  Apprentices  at  the  Falh  Corporation.  H.  A.  Frommelt, 
foundry  Trade  .11.,  vol.  28,  no  369,  Sep!  13,  1923.  pp.  231-233.  Program 
put  into  effect  iii  plant  of  I'alk  Corp  .  which  has  B  more  or  les^  general  manu- 
facturing engineering  business,  specializing  i  n  helical  gears  and  railw  ay  eastings; 
factors  which  have  made  training  a  success,  Paper  presented  bef on  v  i  i  Pound- 
rymen's  Assn. 

ARCHES 

I!  i  \<  i  ions  inn  I   \si  mm  i  i  i:u  \i        I :.  actions  for  n  Particular  type  of  Insy  in  metrical 

Arch,  Carl  B    Andrews      Am  Soc  '  'a   Engrs. — Proo.,  vol   19,  no  B,Oel 

pp    [686-1698,  3  figs     Discusses  simple  case  in  which  si 

lions  is  reduce/]  to  Shearing  distortion;  derh  at  ion  of  formulas  referred  to 

ASHES 

(  'omiu  - 1  mi  i    Matter  in     Combustible  Matter  in  Boilei    Ashi  W         Pal 

Chem  A  Industry,  vol    12,  no.  38,  Sept.  21,  1923,  pp.  904  •»<»...  i  nK     c 

pf  oils  of  ash 

in  coal  relationship  between  oombu  ti  nd  actual  » 
of  01 
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AUTOMOBILE  ENGINES 
Cooinra  Systems.  New  Water-Steam  Cooling  System  Operates  Without  Pump. 
C.  I  Preston  Automotive  Industries,  vol  49,  no.  12,  Sepl  30,  1933,  pp.  581- 
5S2,  3  lit'-  l.owiTKim  system  inn  be  used  with  either  oonventionaJ  foroed  or 
thermo-siphoD  oirouuttion;  ooDdenser  prevents  loss  of  water;  radiator  is  said 
to  be  uninjured  by  (reeling  end  has  devioe  to  facilitate  tliuwing. 

AUTOMOBILE  FUELS 
Alcohol.     Production  of  Industrial  Alcohol  (I. a  preparation  industrielle  dc  l'alcool). 
I  !u|  Grandmougin.     Genie  Civil,  vol.  83,  nos.  9,  10  and  11,  Sept.  1,  8  and  15, 
L938,  pp.  198-202,  324-228  and  240-248,  5  figs.     Production  of  alcohol  for  use 
as  motor  fuel;  describes  fermentation  and  chemical  process. 
Heavy-Oil.      Heavy  Oil  for  Motor  Cars,  A.  Heller.     Ens.  Progress,  vol.  4,  no.  8, 
Aug.  1923,  pp.  171-173,  6  figs.     New  service  methods  of  Berlin  Gen.  Omnibus 
Co.  and  German  State  Post. 
See  also  Benzol:  Gasoline. 

AUTOMOBILES 

Axle  Weights.  Ascertaining  Axle  Weights,  A.  Lampert.  Motor  Transport  (Lond.), 
vol.  37,  no.  904,  Aug.  20,  1923,  pp.  233-234,  4  figs.  Simple  method  of  finding 
out  how  the  gross  load  of  a  vehicle  is  distributed  on  its  axles. 

Bodies.  Light  Weight  with  Endurance  in  Body  Construction.  Motor  Transport 
(N.  Y.),  vol.  29,  no.  4,  Sept.  15,  1923,  pp.  130-131,  3  figs.  Plymetl,  a  material 
specially  made  to  withstand  unusual  strains  and  weather.  Has  rust-resisting 
qualities  and  reduces  chafing. 

New  Product  May  Solve  Body  Finishing  Problem,  O.  H.  Rriggs.  Auto- 
motive Mfr.,  vol.  05,  no.  5,  Aug.  1923,  pp.  12-13.  Durability,  glass-like  hard- 
ness, easy  manipulation,  high-varnish  gloss  or  satin  surface  as  desired,  and 
quick  drying  are  characteristics  of  Duco  finish. 

Brakes.  Air  Brakes  Claimed  to  Increase  Life  of  Facing  and  Drum.  Motor  Trans- 
port (N.  Y.),  vol.  29,  no.  4,  Sept.  15,  1923,  pp.  120-127,  3  figs.  Westinghouse 
device  fitted  with  steel  shoes  and  metal  liners;  under  test  shows  material  impro- 
vement in  service;  installation  of  air  device  requires  no  alterations  in  original 
chassis  design. 

Gear  Change.  Gear-Changing  Made  Easy.  Autocar,  vol.  51,  no.  1455,  Sept.  7, 
1923,  pp.  411-412,  3  figs.  Device  with  which  it  is  impossible  to  make  a  bad 
gear  change  at  any  speed;  known  as  Mitchell  gear  change. 

Headlighting  Device  Performance.  Illumination  Diagrams  for  Showing  Head- 
Lighting  Device  Performance,  F.  H.  Ford.  Soc.  Automotive  Engrs. — J!.,  vol. 
13,  no.  4,  Oct.  1923,  pp.  333-337,  6  figs.  Author  recommends  arrangement  for 
denoting  intensity  by  varying  degrees  of  tint  on  surface  of  chart  that  is  supposed 
to  represent  roadway;  method  of  comparing  devices  by  illumination  charts 
that  illustrate  performance  of  headlighting  devices. 

Pneumatic  Load  Suspension.  Pneumatic  Load  Suspension.  Motor  Transport 
(Lond.),  vol.  37,  no.  904,  Aug.  20,  1923,  pp.  230-231,  3  figs.  Body  and  freight 
converted  into  live  load  by  simple  air  cushion  system;  wide  application  to  all 
types  of  vehicles. 

AVIATION 

Aerial  Navigation.  Aerial  Navigation,  A.  P.  Rowe,  Roy.  Aeronautical  Soc. — Jl., 
vol.  27,  no.  153,  Sept.  1923,  pp.  45(M58,  7  figs.  Discusses  art  of  navigating 
craft  over  (1)  land  unknown  to  navigator;  land  which  is  not  capable  of  being 
mapped,  e.g.,  desert;  (3)  large  areas  of  water;  (4)  land  or  sea,  but  above  clouds, 
such  that  pilot  may  take  advantage  of  favorable  weather  conditions,  or,  in  time 
of  war,  may  proceed  to  his  object  of  attack  without  interference. 

Air-Line  Requirements.  Technical-Commercial  Airplane  Data  (Estudio  Tfcnico- 
Comercial  del  Avion),  Luis  Roque  Pellizzari.  Ingenieria,  vol.  27,  no.  8, 
Aug.  1923,  pp.  350-302,  2  figs.  Describes  airplane  service  between  Buenos 
Aires  and  Montevideo;  types  of  airplanes  suitable;  data  for  calculating  air- 
plane details  for  given  carrying  capacity. 


B 


BEAMS 
Reinforced  Concrete.  New  Method  of  Calculating  Reinforced  Concrete  Beams 
(Nouvelle  mfethode  de  calcul  de  la  poutre  armee),  L6on  Legens.  Genie  Civil, 
vol.  83,  no.  12,  Sept,  22,  1923,  pp.  278-280,  9  Sga  Compares  calculation  of 
reinforced-concrete  beams  with  that  of  a  double-hinged  arch,  and  develops  new 
formulas  for  calculation. 

BEARING  METALS 

Babbitt.  The  Influence  of  the  Ratio  of  Length  to  Diameter  in  the  Compression  Test- 
ing of  Babbitt  Metals,  John  R.  Freeman,  Jr.  and  Paul  F.  Brandt.  Am.  Soc.  Test- 
ing Matls. — advance  paper,  no.  20,  for  meeting  June  25-29,  1923,  7  pp.,  3  figs. 
Investigation  to  determine  influence  of  ratio  of  length  to  diameter  in  compression 
tests  of  babbitt  metals. 

High  Lead  Content.  Bearing  Metals  with  High  Lead  Content  (Hochbleihaltige 
Lagermetalle) ,  G.  v.  Hanffstengel.  Giesserei-Zeitung,  vol.  20,  no.  1-8,  Aug. 
15,  1923,  pp.  344-345,  4  figs.  Properties  and  use  of  such  alloys;  hardening  of 
lead  with  light  metals;  thermit  bearing  metals;  behavior  of  bearing  metals  in 
practice. 

BEARINGS,  BALL 

Manufacture.  Ball  Bearings  and  How  They  Are  Made,  Robert  G.  Skerrett. 
Sci.  Am.,  vol.  129,  no.  5,  Nov.  1923,  pp.  330-331  and  375-  8  figs.  Describes 
equipment  and  process  of  manufacture. 

BELTING 
Leather.     A  New  Type  of  "V"  Leather  Belt.     Power  Engr.,  vol.  18,  no.  210,  Sept. 
1923,  pp.  331-332,  2  figs.     Salient  features  and  advantages  of  Brammer  belting, 
constructed  on  fish-scale  principle,  comprising  separate  leather  links  varying 
from  3  to  5  in.  in  length. 

Making  Leather  Belts  Endless,  Louis  W.  Arny.  Power  Plant  Engr.,  vol. 
27,  no.  19,  Oct.  1,  1923,  pp.  977-981,  11  figs.  Tools  required;  making  laps, 
classes  of  belts  to  be  made  endless;  making  new  belts  endless;  waterproofing 
belting  cement;  lubrication. 

BENDING 

Theory  of.  The  Theory  of  Bending,  William  Hovgaard.  Engineering,  vol.  110, 
no.  3015,  Oct.  12,  1923,  pp.  478-480,  3  figs.  Investigation  led  to  what  is 
believed  to  be  new  and  fundamental  proof  of  essential  soundness  of  theory 
justifying  its  extension  to  beams  of  non-homogeneous  materials. 

BENZOL 
Motor.  Comparative  Iviginc  Tests  with  Crude,  Aoid-Refined,  and  Silica-Gel  Refined 
Motor  Benzol  A.  C.  Fieldner  ami  1 1  W  Jones.  I  S  Bur.  of  Mines — Reports 
of  investigational  DO.  2.~)17,  Aug.  1923,  3  pp.  Investigation  to  determine  possi- 
bility of  using  silica-gel  as  refining  agent  for  motor  benzol,  ami  especially  possibi- 
lity of  removing  sulphur  compounds  and  gum-forming  constituents  by  such 
treatment. 


BLAST-FTJRNAi  I  - 
I     i  is  foii;     Tests  with  Different  Fuels  in  the  Blast-Furnace  Plant  of  BBhkt  Bros. 
•'.   Co.,  in  Vordarnberi  (Germany)  (Ueber  Verauche  mit  ver*  I  ren- 

nsotffcii  bai  der  Roohofenanlage  ili-r  Gebrudef  Brink*  <V  Co  .  A  -<■  .  in  Von. 
ben)  Stahl  u.  Eisen,  <ro\    43.  no    3*.  Sept  20,  1923,  pp.   1215-1219.  2  figs. 
Difficulties  in  production  of  charcoal  pig  iron;  combustion  velocity  of  different 
blast-furnace  fuels;  practical  experiences  with  mixed  fuels. 

BLOWERS 

Converter.  Blowers  for  Large  and  Small  Converters  (Geblaae  f'ir  Gross-  und  Klein- 
konverter),  Hubert  Hermann.  Giesserei-Zeitung,  vol.  20,  no  19, Sept  I,  1923. 
pp.  371-373,  4  figs.  Comparison  of  burning  in  shaft  furnaces  and  in  iron 
baths;  requirements  of  converters;  drive  of  small  blowers. 

BOILER  FEEDWATER 
Circuits.     Boiler  Feed  Water  Circuits,  James  Q.  Weir.  Power  Enjrr  ,  vol.  18,  no. 

211,  Oct.   1923,  pi>    381-384,    12  figs.     Discusses  three  possible  sources  from 

which  water  can  absorb  impurity,  namely,  condenser  leakage,  make-up  supply. 

and  absorption  of  air  and  other  gases  in  feed  reservoir.     See  also  Engineer,  vol. 

130,  no.  3530,  Oct.  5,  1923,  pp.  372-374,  15  figs. 
Regulators.     Feed  Water  Regulators.     Eng.  Rev.   &  Trader,  vol.  37,  no.  2,  Aug. 

1923,  pp.  31-32,  3  figs.     Describes  thermofeed  water  regulator,  consisting  of 

float  chamber  and  automatic  regulating  valve. 

The  Mercon  Regulator.      Power,  vol.  58,  no.  10.  Oct.  16,  1923,  p.  602, 

3  figs.  Excess-pressure  regulator  for  both  steam  and  motor-driven  boiler- 
feed  pumps  designed  to  maintain  constant  differential. 

BOILER  FURNACES 
Air  Preheating.     Ljungstrom  Air  Heater  (Le  rechaufTeur  d'air  Ljungstrom).  Gfnie 

Civil,  vol.  83,  no.  10,  Sept,  8, 1923,  pp.  232-234,  7  figs.  Preheating  of  air,  using 

heat  of  flue  gases  advantages;  describes  preheating  plant  at  Holmens  Bruka 

works  in  Sweden. 
Flue-Dust  Removal.     Flue-Dust  Removal  by  Suction  (Saugluft-Flugaschenforder- 

ung),  Rich.     Baumann.     Zeit    des  Vereines  deutscher  Ingenieure.  vol.  67,  no. 

39-40,  Sept.  29,  1923,  pp.  954-955,  7  figs.     Describes  method  according  to  which 

red-hot  ashes  are  removed  from  boilers  while  in  operation,  then  cooled  and. 

by  mixing  with  water,  changed  into  easily  handled  sludge;  cleanliness  and 

economy  of  process. 
Oil-Fired.     Furnace  Setting  for  Oil-Fired  Boilers.  George  C.  Adams  Power,  vol.  58, 

no.  14,  Oct.  2,  1923,  pp.  531-532,  1  fig.     Describes  furnace  composed  of  two 

important  parts,  air  spacing  and  vacuum  pit;  air  spacing  is  composed  of  standard 

arch  bricks  set  on  large  side. 
Pulverized-Coal-Burning.     Burning  Pulverized  Coal,  in  the  Cannon  Radiating 

Furnace,  H.  B.  Cannon.     Combustion,  vol.  9,  no.  4.  Oct.  1923,  pp.  307-311. 

4  figs.  New  type  of  boiler  furnace  designed  to  operate  with  pulverized  fuel, 
in  which  combustion  rate  many  times  in  excess  of  rate  recommended  at  present 
has  been  maintained. 

Smokeless  .Combustion.  Smokeless  Combustion  in  Boiler  Furnaces,  R.  C.  Demary. 
Combustion,  vol.  9,  no.  4,  Oct.  1923,  pp.  323-321.  Points  out  importance  of 
analysis  of  flue  gases  or  proper  draft. 

BOILER  OPERATION 
Control.     Modern  Systems  of  Boiler  Control,  John  B.  C.  Kershaw.     Combustion, 
vol.  9,  no.  3,  Sept.  1923,  pp.  232-239,  7  figs.     Savings  effected  by  use  of  testing 
instruments  in  boiler  houses;  bonus  systems  of  control;  application  of  control 
systems  in  different  plants  in  Great  Britain. 

BOILER  PLANTS 
Efficiency,  Improvement  of.     Building  up  Efficiency  in  Small  Boiler  Plants,  R.  C. 
Demary.  t  Power  Plant  Eng.,  vol.  27,  no.  20,  Oct.   15,  1923,  pp.  1020-1022, 

2  figs.     Notes  on  boiler  settings,  and  boiler-room  instruments. 

Methods  and  Equipment  Employed  in  Increasing  the  Economy  of  the  Light 
and  Power  Plant  in  the  Krupp-Gruson  Works.  Magdeburg  (Arbeiten  und  Ein- 
richtungen  zur  Hebung  der  Wirtschaftlichkeit  des  Licht-  und  Kraftwerkes 
im  Krupp-Grusonwerk,  Magdeburg),  H.  Zimmermann.  Warme,  vol.  46,  no. 
31,  Aug.  3,  1923,  pp.  339-341.  Fluctuations  in  load;  enlargement  of  draft;  recon- 
struction of  furnaces;  no-load  losses;  turbo-generator  as  phase  displacer; 
measuring  station  and  control  of  operation. 

Heat  Balance.  The  Calculation  of  Heat  Balances  of  Boiler  Plant,  Chas.  F.  Wade. 
Elec.  Rev.,  vol.  93,  no.  2388.  Aug.  31,  1923,  pp.  309-310.  Laboratory  data 
and  further  information  needed  as  basis  for  calculation. 

Management.  Power  Plant  Management,  Robert  June.  Blast  Furnace  and  Steel 
Plant,  vol.  11,  no.  10,  Oct.  1923,  pp.  546-550,  4  figs.  Efficient  combustion  prac- 
tice; combustion  losses  and  how  to  minimize  them. 

BOILER  TUBES 
Cleaning  Blower.     The  "Parry"  Boiler  Tube  Cleaning  Blower.     Engineer,  vol. 
130,  no.  3535,  Sept.  28,  1923,  p.  350,  5  figs.     Combination  of  De  Laval  steam 
nozzle  with  deflecting  nozzle  fitted   with   accurately   machined  guide  vanes, 
which  is  mounted  in  boiler  in  such  manner  that  it  commands  all  tubes. 

BOILERS 

Locomotive.     See  Locomotive  Boilers. 

Waste-Heat.  Boilers  with  Large  Water  Space  and  Waste-Heat  Boilers  (Grosswasser- 
raum-  und  Abhitzekesscl  in  der  neueren  Warmetechnik),  Friedrich  Schulte. 
Warme,  vol.  40,  nos.  34  and  35,  Aug.  24  and  31,  1923,  pp.  373-377  and  387-391. 
11  figs.  Recent  investigations  and  conclusions  and  their  application  to  steam 
boilers;  utilization  of  radiation  and  contact  heat;  size  of  furnace  and  of  radiated 
heating  surfaces  in  flue  and  other  boilers;  application  of  laws  of  heat  transmission 
to  waste-heat  boilers  of  different  types;  elimination  of  air  from  boiler  feedwatcr. 

Water  Gauges.  The  Pncumercator  Distant-Reading  Boiler  Water-Gauge.  Engin- 
eering, vol.  110,  no.  3015,  Oct.  12,  1923.  pp.  480-461,  6  figs.  Describes  gage 
which  works  with  cold  water,  which  is  distinct  advantage  over  gauges  in  wnich 
glasses  are  subject  to  temperature  of  steam;  can  be  placed  in  practically  any 
position  where  it  is  most  convenient  for  observation. 

BOILERS,  WATER-TUBE 
Vertical.     Vertical  Water-tube  Boilers,  F.  Johnstone-Tavlor.     Colliery  Guardian, 
vol.  120,  no.  3274,  Sept.  28,  1923,  pp.  773-775,  9  figs.     Notes  on  their  construc- 
tion and  advantages. 

BORING   MACHINES 
Thrust  Type.     Improved  Type   of   Thrust    Boring    Machine.     Engineer,   vol.    136. 
no.  3534,  Sept  21.  1923,  p.  321,  2  figs.     Describes  improved  type  of  Mangnall 
Irving  thrust  borer. 

BRAKES 
CoMi'Ot-ND  Lever  to  Increase  Power.     Increased  Brake  Power  for  Passenger  and 
Freight  Vehicles.      Ry    Engr.,  vol    44.  no.  524.  Sept    1923.  pp.  340-341  and  350, 

3  figs.  By  use  of  compound  lever  described,  increased  vacuum  brake  power 
is  obtained  without  additional  or  larger  cylinders  and  incerascd  hand  brake 
power  secured  with  present  brake  handles. 
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Kunze-Knorr.  The  Kunze-Knorr  Brake  for  Goods  Trains,  Kurt  Wiedemann. 
Eng.  Progress,  vol.  4,  no.  7,  July  1923,  pp.  133-138,  14  figs.  Non-automatic 
single-chamber  air  brake;  double-chamber  air  brake;  change-over  freight-train 
and  passenger-train  brake;  Kunze-Knorr  freight-train  brake;  braking  per- 
formance; results  of  experience. 

BRAKING 
Regenerative.  The  Compound  Characteristic  in  Regenerative  Braking  with 
Direct-Current  Traction,  M.  G.  Say  and  H.  G.  Frampton.  Instn.  Elec. 
Engrs.— Jl.,  vol.  61,  no.  321,  Aug.  1923,  pp.  863-868,  10  figs.  Deals  with  parti- 
culars form  of  regenerative  braking  for  d.c  trains,  effected  by  application  of 
differential  compound  field  excitation  to  traction  motors. 

BRASS 
Hardness.     The  Hardness  of  "Common  High"  Sheet  Brass,  Alvan  L.  Davis.     Am. 
Soc.  for  Steel  Treating,  vol.  4,  no.  3,  Sept,  1923,  pp.  348-352.     Sets  forth  average 
hardness,  as  determined  by  various  methods,  and  range  in  hardness  to  be  expect- 
ed in  annealed  and  in  hard-rolled  sheet  brass  of  various  tempers. 

BRIDGES,  CONCRETE 
A  ech.     Reinforced  Concrete  Bridge  Across  the  Thames  at  Reading.     Engineering, 

vol.  616.  no.  3013,  Sept.  28,  1923,  pp.  385-386,  22  figs,  partly  on  p.  400  and  supp. 

plate.  Notable  for  its  low  rise  and  for  span  of  main  arch  which  is  180  ft.,  largest 

of  its  type  in  England ;  constructed  on  Hennebique  system  of  reinforced  concrete. 
Double-Deck.     Solve   Complicated    River  Crossing  with  Double-Deck  Bridge,  E. 

H.  Harder.     Eng.  News-Rec,  vol.  9,  no.  14,  Oct.  4,  1923,  pp.  542-545,  7  figs. 

New  reinforced-concrete   bridge  across  Black   River,   Watertown,   N.Y.,  has 

upper  and  lower  decks;  concrete  arch  design  and  construction  complicated 

by  this  arrangement. 
Strength  Specifications  for.     Strength  Specifications  Used   for  Large  Concrete 

Bridge,  J.  B.  Huntley.     Eng.  News-Rec,  vol.  91,  no.  15,  Oct.  11,  1923,  pp.  586- 

590,  3  figs.     Abrams  method  of  proportioning  concrete  used  on  CO  C-  &  St. 

L.  Ry.  bridge  over  Great  Miami  River  at  Sidney,  Ohio;  both  premixed  and 

separate  aggregates  used. 

BRIDGE  DESIGN 

Stresses.  Stresses  in  Bridges,  J.  S.  Wilson  and  B.  P.  Haigh.  Engineering,  vol. 
116,  nos.  3013,  and  3014,  Sept.  28,  and  Oct.  5,  1923,  pp.  411-413  and  446-148, 
8  figs.  Method  of  design  by  coefficient;  stresses  considered  in  design;  graduated 
stress  specifications. 

BRIDGE  ERECTION 

Anchorage  Construction.  Anchorage  Construction  Plant,  Delaware  River  Bridge. 
Eng.  News-Rec,  vol.  91,  no.  12,  Sept,  20,  1923,  pp.  460-463,  6  figs.  Sequence 
of  changing  operations  handled  by  mobile  units  on  overhead  track  system; 
transport  by  scows  solved  problem  of  limited  land  area  for  storage. 

Renewal  without  Diverting  Traffic.  An  Interesting  Example  of  Bridge  Erec- 
tion. Ry.  Rev.,  vol.  73,  no.  9,  Sept.  1,  1923,  pp.  293-299,  12  figs.  Renewal 
of  bridge  over  South  Channel  of  Mississippi  River  at  Rock  Island  without  divert- 
ing traffic 

BRIDGES,  HIGHWAY 

Steel.  Vaudreuil-Ile  Perrot  Highway  Bridge,  F.  B.  Painchaud.  Can.  Engr.,  vol. 
45,  no.  13,  Sept.  25,  1923,  pp.  341-342,  6  figs.  Details  of  bridge  which  links 
up  Montreal-Toronto  highway;  steel  structure  1,395  ft.  long  resting  on  16 
concrete  piers;  concreting  done  in  winter;  details  of  steel  construction, 

BRIDGES,  RAILWAY 

Dead-Load  Stresses.  Determination  of  Dead  Load  Stresses,  L.  H.  Swain.  Ry. 
Engr.,  vol.  44,  no.  524,  Sept.  1923,  pp.  328-329,  3  figs.  Application  of  theory 
of  sound  to  determine  dead-load  stresses  in  defective  tens  on  bars  of  lattice  gir- 
der bridges. 

Impact  Tests.  Effects  of  Impact  on  Steel  Railroad  Bridges  (Stosswirkungen  bei 
eisernen  Eisenbahnbriicken),  F.  Brunner.  Bauingenieur,  vol.  4,  no.  14,  July 
31,  1923,  pp.  413-418,  8  figs.  Develops  formulas  and  makes  practical  calcula- 
tions to  establish  approximate  effect. 

BRIDGES.    STEEL 
Nickel-Steel  Construction.     Nickel  Steel  in  Modern  Bridge  Construction,  Paul 
D.  Merica.  Iron  &  Steel  of  Can.,  vol.  6,  no.  9,  Sept.  1923,  pp.  189-191.     Compari- 
son of  weight  and  cost  of  carbon  and  nickel  steel;  long  spans  are  made  economi- 
cally possible  by  superior  physical  characteristics  of  nickel  steel. 

BRONZES 
Defective   Castings.     Defective   Bronze   Castings,   Walters   F.    Buckley.     Metal 
Industry  (N.  Y.),  vol.  21,  no.  9,  Sept.  1923,  p.  359.     Explanation    of   various 
reasons  responsible  for  their  production  in  foundry  and  what  should  be  done 
to  minimize  and  prevent  this  condition. 

BUILDINGS 

Eahthquake-Resistant,  Japan.  Design  of  Earthquake-Resistant  Buildings  in 
Japan.  Eng.  News-Rec,  vol.  91,  no.  12,  Sept.  20,  1923,  p.  478,  5  figs.  Details 
provide  unusual  strength  at  column  joints;  heavy  sway  bracing  used;  struts 
between  foundation  piers. 

BUSHINGS 

Bronze,  Molding.  Bronze  Bushings,  R.  E.  Search.  Metal  Industry  (N.  Y.),  vol. 
21,  no.  9,  Sept.  1923,  pp.  356-357,  5  figs.  Various  methods  of  molding  these 
castings.     Translated  and  abstracted  from  Foudcric  Moderne,  Apr.  1923. 


c 


CABLES,  ELECTRIC 

Overhead  Track  System,  for.  A  Modern  System  of  Overhead  Railway  Track 
Construction.  By,  Kngr.,  vol.  44,  no.  521,  June  1923,  pp.  1923,  pp.  227-229 
and  236,  5  figs.  Steel-cored  aluminum  cables  on  Lake  Eric  and  Northern  Rail- 
way, Canada. 

Submarine.  Submarine  Cables  and  Ocean  Floors.  Tel  and  Tel  .11  ,  vol.  9,  nos. 
101  and  102,  Aug.  and  Sept.  1923,  pp.  191-193  and  21K-220,  1  fig.  Discoveries 
concerning  ocean  floor  in  connection  with  laying  of  different  cables;  effects  upon 
weights   of   submarine   cables. 

CAR  COUPLERS 
Automatic.    The    Automatic   Scharfenberg   Coupling   for   Railway   Cars,   Gustav 

Lauhenhcimcr.  Eng  Progress,  vol  -I,  no,  7.  July  1923.  pp,  165-150,  II  figs 
Rigid-type  coupling  without  any  linking  device;  coupling  process;  locking 
and  disengaging  of  coupling  advantages  of  Boharfenberg  coupling. 

CARBURETORS 

AincRAFT.  Thermal  Atomizing  Carburetors  (Lis  inrbiinitcurs  ;\  pulverisation  Iher- 
mique).  Aerophile,  vol  31,  nos,  18-14,  July  1-16, 1923, pp  212-213.  2  figs. 
Di  'Tibos  ].n  Grain  carburetor  adapted  to  aeronautical  engines,  designed  to 
eliminate  all  dangers  from  back-fin-  of  Same,  and  assuring  compll  te  atomising 
of  fuel. 
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CARS,  FREIGHT 

Cast-Steel  Underframe.  One-Piece  Cast  Steel  Freight  Car  Underframe.  Ry. 
Rev.,  vol.  73,  no.  13,  Sept.  29,  1923,  pp.  447-449,  6  figs.  Southern  Pacific  stan- 
dard double-sheathed  box  cars,  equipped  with  cast-steel  underframe,  weight 
13.8  lb.  per  cu-ft.  capacity. 

Reinforced-Concrete.  Freight  Cars  Made  of  Reinforced  Concrete,  H.  Kleinlogel. 
Eng.  Progress,  vol.  4,  no.  8,  Aug.  1923,  p.  164,  3  figs.  Experiments  and  designs; 
reinforced-concrete  cars  heavier  but  cheaper  than  steel  cars. 

Truck-Frame  Tests.  Tests  on  Different  Shaped  Arch  Bar  Side  Frames,  Louis 
E.  Ensley.  Ry.  Mech.  Engr.,  vol.  97,  no.  9,  Sept.  1923,  pp.  632-634,  8  figs. 
Slight  changes  in  design  reduce  unit  stresses  from  over  40,000  lb.  to  about  20.000 
lb.     See  also  Ry.  Rev.,  vol.  73,  no.  9,  Sept.  1,  1923,  pp.  303-306,  8  figs. 

CASE-HARDENING 

Protection  from  Carburization.  Protective  Coatings  for  Selective  Carburiza- 
tion.  J.  S.  Vaniek  and  H.  K.  Herschman.  Am.  Soc.  for  Steel  Treating — 
Trans.,  vol.  4,  no.  3,  Sept.  1923.  pp.  305-328,  8  figs.  Results  of  experiments 
with  coatings  of  copper  plate  and  mineral  base  pastes,  such  as  kaolin,  fireclay 
and  enamel  mixtures  in  order  to  find  effective  protection  of  steel  surfaces  from 
carburization. 

CAST  IRON 

Mass  Effect.  Studies  Mass  Effect  on  Iron,  O.  Smalley.  Foundry,  vol.  51,  no.  20, 
Oct.  15,  1923,  pp.  822-825,  4  figs.  Tests  made  to  determine  chemical  and 
physical  phenomena  occurring  in  cast  iron  as  affected  by  rate  of  cooling;  pouring 
temperature  and  rate  of  filling  mold  shown  to  be  factors.  (Abstract.)  Paper 
read  at  Int.  Foundrymen's  Congress.  See  also  Foundry  Trade  Jl.,  vol.  28, 
no.  370,  Sept.  20,  1923,  pp.  246-250,  9  figs. 

Pearlitic.  The  Production,  Strength  Properties  and  Useful  Possibilities  of  Pearli- 
lic  Cast  Iron  (Das  Perlitgusseisen,  seine  Herstellung,  Festigkeitseigenschaften 
und  Anwendungsmoglichkeiten),  O.  Bauer.  Giesserei-Zeitung,  vol.  20,  no. 
17,  Aug.  1,  1923,  pp.  317-324,  10  figs.  Conditions  for  production  of  pearlitic 
castings;  tests  to  determine  properties  of  pearlitic  cast  iton;  its  superiority  over 
other  kinds  of  cast  iron;  uses. 

Specifications.  Topical  Discussion:  Is  it  Desirable  to  Include  Chemical  Require- 
ments in  Specifications  for  Cast  Iron?  Am.  Soc.  Testing  Matls. — advance 
paper,  no.  23,  for  meeting  June  25-29,  1923,  6  pp.  Argument  for  affirmative, 
by  Robert  Job;  argument  for  negative,  by  Richard  Moldenke. 

Testing.  Testing  Cast-iron,  Richard  Moldenke.  Foundry  Trade  Jl.,  vol.  28,  no.  369, 
Sept.  13,  1923,  pp.  224-226.  Present  position;  Fremont  test;  early  methods; 
separately  cast  test  bars;  advent  of  arbitration  bar;  necessity  for  universal 
bar;  ring  test;  flat  and  round  test  bars;  criticism  of  arbitration  bar;  diameter 
and  machining  of  test  bars;  position  of  casting;  etc.  Report  to  Int.  Foundry- 
men's  Convention  at  Paris,  France. 

The  Mechanical  Testing  of  Cast  Iron,  H.  H.  Shepherd.  Metal  Industry 
(Lond.),  vol.  23,  nos.  9,  11,  12  and  13,  Aug.  31,  Aept.  14,  21  and  28,  1923,  pp. 
171-172,  223-225,  251-253  and  275-277,  7  figs.  Reviews  and  criticizes  various 
methods  used  for  mechanical  testing. 

CASTING 

Temperature  Influence  on  Metals.  The  Influence  of  Casting  Temperature  on 
the  Working  Properties  of  Metals,  T.  B.  L.  Cain.  Metal  Industry  (Lond), 
vol.  23,  no.  9,  Aug.  31,  1923,  pp.  165-166,  7  figs.  Gives  instances  of  profound 
influence  excited  by  casting  temperature. 

CASTINGS 

Cleaning.  Machines  and  Methods  for  Cleaning  Castings  (Maschinen  und  Verfahren 
der  Gussputzerei),  W.  Kaempfer.  Zeit.  des  Vereines  deutseher  Ingenicure, 
vol.  67,  nos.  35  and  36,  Sept.  1  and  8.  1923,  pp.  850-853  and  979-881,  31  figs. 
Comparison  of  sand  blast  and  manual  operations;  free  jet  blasts;  sand  blasts 
with  revolving  tables;  cleaning  drums;  handling  of  mass  articles;  dust  absorp- 
tion. 

CEMENT 

Quick-Setting  Results  of  Tests  with  Rapidly  Setting  Cement  (Resultats  d'expg- 
riences  sur  les  ciments  a  durcissement  rapide),  Henry  Lossier.  G6nie  Civil, 
vol.  83,  no.  9,  Sept.  1,  1923,  pp.  204-207.  Details  of  tests  of  few  cements;  Lafar- 
ge  and  Holderbank  Swiss  cement  supplied  by  Lambert  Freres,  including 
resistance  to  compression,  resistance  of  seams,  exposure  to  air,  adhesive  strength, 
shrinkage,  and  co-efficient  of  elasticity. 

CEMENT,  PORTLAND 
Finer  Grinding,  Effect  of.     Late  Data  on  the  Effect  of  Finer  Grinding  and  a  Higher 
S03  Content  upon    the  Physical  Properties  of  Portland  Cement.  P.  H.    Bates. 
Am.  Soc.    Testing  Matls.,  advance  paper,  no.  38,  for    meeting    June    25-29, 
1923,  8  pp.  Data  obtained  from  testing  specimens   of   all   pages,   including 
those  tested  at  five   years. 

CENTRAL  STATIONS 
By-Product  Power  from  Works  for.  Central-Station  Utilization  of  By-product 
Power  from  Steel  Plants,  L.  B,  Breedlove.  Elec.  World,  vol.  82,  no.  15,  Oct. 
13,  1923,  pp.  761-762,  1  fig.  Opportunity  for  economical  interchange  of 
electrical  energy  and  conservation  of  waste  heat  developed  in  steel  industry; 
what  data  from  fully  electrified  plant  show. 

CHROME-NICKEL  STEEL 
Corrosion,  Resistance  to.  Resistance  to  Corrosion  of  a  Nickel-Chrome  Steel  (La 
resistance  a  la  corrosion  d'un  acier  au  nickel-chrome),  Robert  .Stumper  Uevue 
de  Metallurgie,  vol.  20.  no  9.  Sept,  1923,  pp.  620-621.  Results  of  testa  with  a 
steel  of  following  composition:  0.54  Si,  0.012  P.  0.65  Mn,  0.6  C.  15.68  Cr,  7  04 
Ni,  exposed  to  action  of  hydrochloric  acid,  sulphuric  acid,  NaCl,  steam,  air, 
etc.,  showing  excellent  results. 

CITY  PLANNING 

Regional  and  Metropolitan.  Regional  and  Metropolitan  Planning,  George  B. 
Ford-  Eng.  and  Contracting  (Roads  and  Streets),  vol.  60,  no  .;,  Sept,  5,  1923, 
pp.  499-506.     Principles  and  methods  arc  discussed. 

COAL 

Classification  and  Analyses.  W  hat  Management  Should  Know  of  Coal,  Robert 
June.  Blast  Furnace  and  Steel  Plant,  vol  ii.no  B,  Sept  1923,  pp  195-499 
and  503.  3  figs.  Analytical  summary  of  many  elements  entering  into  power 
production  reduced  to  oommon  basis  for  busy  executive 

Carbonization.  Lou  Temperatun  Carbonisation  in  Vertical  Retorts.  Gas  World, 
vol.  79,  no  2040,  Vug  26, 1923,  pp  139-141,  1  fig.  Experiments  by  Fuel  llc- 
scarch  Board.  Coal  mixtures  and  temperatures  and  resultant  ooke;  conditions 
for  obtaining  suitable  ooke;  tists  with  variations  in  steaming;  teal  results. 

COAf.  INDUSTRY 
Enoini  i .nivi   U»d  Manaqimeni       rhicknen  ol  Coal,  91m  ol  Mine 

ninery  the  Three  Factors  in  Efficient  Production     CoalAgi    vol  24,  no  it. 
Oct,  t.  if)  .ns     stii.iy  of  production  records  fi 

mines  in   Ouited  Stati       '  oal  I  ommission  report n  and 

management 
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Draicr  Cox  o  BSutcnucm     Transforming  lu.i  Energy  Directly  Into 

l  lectrii  l  tiers  (Problemel  at)  direkt  omvandla  brftnsleenergi  nil  elekt 
(br&nalecellenj  Gosta  Vugel  Teknisk  Tidskrift,  vol  S3,  nos  mi  and  16. 
Mai  10  and  Apr  14,1023,  pp  (Kami)  13-16  and  17-20,  4  figs  By  using  coal 
mode  in  Lalando  battery,  which  i-  described  in  detail;  deacribi  -  t'a-  battery 
with  both  electrodes  consisting  of  ea»,  batter]  with  both  electrodi 
«f  gas,  cathode  connected  with  air.  and  anode  with  CO  orothei  gas;concludi  - 
it  ut  present  direct  transformation  ia  impracticable 

Pubchabtng  bi    \\uisih      Propose  Coal  Buying  bi    Vnalysii      Iron  Tradi 

vol  78,  no  13,  8ept  27,  1023,  p.  880  Southern  Ohio  Iron  &  Coke  Aaan, 
■ponaon  marketing  plan  in  fuel  similar  to  that  in  iron  ore. 

COAL  HANDLING 
onvbtoh  Braraii,  Coal  Sorted,  Stored  and  Transported  by  Belt-Conveyor 
tern  Power,  vol  68,  no  16,  1023,  pp  608-602,  7  figs  Fifty-ft.  depth  of 
icoal  storage  ia  made  possible  by  conveyor  system,  winch  may  screen  incoming 
coal,  sanding  fine  to  power-house  bunkers  and  coarser  lumps  to  storage  area 
diatribilting  cram:  perforins  number  of  functions  in  selecting  and  handling 
fuel;  atomized  water  spray  arrests  opal  dust 

Floating  PLANTS  Floating  Coal-Handling  Plants  at  Continental  Seaports,  K 
Krahnen.  Iron  A  Coal  Traders  Rev  .  vol  107,  no  2806,  Aim  24,  1023,  p  '-'til. 
Floating  steam  slewing  cranes  for  discharging  and  coaling  steamers  at  Hotter- 
dam;  eoa!  hoist  for  coaling  steamers  at  Hamburg ;  eoal  hoist  designed  as  colliers 
for  coaling  steamers 

Piers  The  Electrically-Operated  foal  Tier  of  the  Western  Maryland  Railway 
Company,  K    VT.  McNeill.     Elec.  .11,  vol,  lit),  no   0,  Sept.  1023,  pp.  320-333, 

8  figs.  Equipment  consists  of  stationary  car  dumper  of  lift  and  turnover  type, 
with  mechanical  trimming  apparatus  for  loading  boats  directly  from  dumper 
pan.  and  auxiliary  conveying  system  to  permit  loading  of  boats  on  side  of  pier 
opposite  that  on  which  dumper  pun  is  located. 

COKIO  OVENS 

Design.  The  Development  of  Coke  Furnace  Construction.  Hob.  Cau.  Eng.  Progress 
vol.  4,  no.  8,  Aug.  1923,  pp.  165-168,  0  figs.  Historical  development  attainment 
of  excess  of  gas  during  carbonization;  novel  arrangements  of  heat  accumulators; 
compound  coke  oven;  employment  of  silica  bricks;  recent  experience;  conti- 
nuously operated  vertical  oven. 

COMBUSTION 

CO.  at  High  Pressures.  Gaseous  Combustion  at  High  Pressures,  William  A.  Bone, 
Dudley  M.  N'ewitt,  and  Donald  T.  A.  Townend,  Roy.  Soc. — Proe.,  vol.  103, 
no.  A721,  May  3,  1923,  pp.  205-232,  12  figs.  Energy-absorping  function  and 
activation  of  nitrogen  in  combustion  of  carbon  monoxide. 

The  Relative  Influences  of  Water  Vapor  and  Hydrogen  Upon  the  Explosion 
of  Carbon  Monoxide — Air  Mixtures  at  High  Pressures,  William  A.  Bone,  Dudley 
M.  Newitt  and  Donald  T.  A  Townend.  Chem.  Soc — .11.,  vol.  123-124,  no. 
730,  Aug.  1923,  pp.  2008-2021,  2  figs.  Describes  experiments  which  have 
led  to  belief  that  water  vapor  has  smaller  influence  than  hydrogen  upon  ratea- 
of  pressure  development  in  carbon  monoxide-air  experiments. 

COMPRESSED  AIR 
Foundries.  Possibilities  of  Saving  by  Use  of  Compressed  Air  in  Foundries  (Erspar- 
nismoglichkcitcn  nn  Pressluftbetricb  in  Giessereien),  H.  Kupper.  Giesserei- 
Zeitung,  vol.  20,  no.  19,  Sept.  1,  1923,  pp.  374-377,  3  figs.  Conditions  for  econ- 
omic working  of  compressors;  use  of  compressors  for  low  and  high  pressure  in 
foundries;  arguments  for  introduction  of  Unit  air  pressure;  proper  design  of 
compressed-air  containers;  arrangement. 

CONCRETE 

Aggregates  Report  of  Committee  C-9  on  Concrete  and  Concrete  Aggregates  Am. 
Soc.  Testing  Matls.,  advance  paper,  no.  34,  for  meeting  June  25-29,  1923,  13 
pp.,  2  figs.  Report  of  cooperative  series  of  tests  on  accelerators;  proposed  revis- 
ed  tentative   specifications  for  concrete  aggregate. 

Requirements  Symposium:  What  Properties  of  and  Methods  of  Making  Concrete 
Require  Further  Investigation?  Am.  Soc.  Testing  Matls.,  advance  paper, 
no.  37,  for  meeting  June  25-29,  1923,  52  pp.,  4  figs  Discusses  requirements 
of  concrete  to  meet  many  varieties  of  service  conditions;  what  can  be  learned 
from  behaviour  of  actual  structures 

Waterproofing.  Waterproofing  a  Reinforced  Concrete  Standprpe.  Eng.  &  Con- 
tracting (water  works),  vol.  60,  no.  3,  Sept.  12,  1923,  pp.  S23-525,  3  figs. 
Method  of  preventing  leakage  in  lO-yr.-old  structure. 

Workability  of  Mixtures.  A  Penetration  Test  for  the  Workability  of  Concrete 
Mixtures  with  Particular  Reference  to  the  Effects  of  Certain  Powdered  Admix- 
tures. .1.  C.  Pearson  and  F.  A.  Hitchcock  \m  Soc.  for  Testing  Matls., 
advance  paper  no.  47,  for  meeting  June  25-29,  1923,  20  pp.,  G  figs.  Describes 
simple  penetration  test  for  measuring  workability  of  concrete  mixtures,  as 
distinguished  from  consistency  of  flow. 

CONDENSERS,    STEAM 

Am  Pumps  for.  Air  Pumps  for  Surface  Condensers  (Beurteilung  von  I.uftpumpen 
fur  Oberfluchenkondensatoren),  Paul  II.  Midler.  Schiffbau,  vol.  24,  no. 
46,  Aug.  15,  1923,  pp.  717-718,  1  fig.  It  is  shown  that  water-jet  apparatus 
as  air  pumps  for  surface-condensing  plants  arc  more  saving  of  heat  and  more 
practical  than  steam-jet  apparatus. 

Tubes,  Testing  Testing  Marine  Condenser,  Tubes.  Machy  (I.ond.),  vol.  22,  no. 
571.  Sept  (',.  1923,  pp.  72S-729,  5  ligs.  Methods  adopted  in  engine  shops 
of  William  Beardmore  &  Co.,  Dalmuir. 

Vacuum,  Estimation  of.  Effect  of  Changing  Conditions  on  Vacuum  in  Surface 
Condensers.  Mech.  World,  vol.  74,  no  1923,  Aug.  31,  1923,  pp.  120-130 
Method  of  calculation;  includes  table  of  vacuum,  with  corresponding  tempera- 
tures. 

CONNECTING  RODS 

Forked.  Strength  of.  The  Strength  of  Forked  Connecting  Rods,  William  J.  Kerton. 
Engineering,  vol  1 1G,  no.  3014,  Oct.  5,  1923.  pp.  112-44  1,  7  tigs  Author 
seeks  to  derive  more  accurate  method  of  calculating  stresses  in  forked  end  of 
connecting  rod,  and  to  prove  validity  of  his  method  by  experimental  evidence. 
Paper  read  before  Brit    Assn. 

HlOB-SpEED  ENQIM8.  The  Design  of  Connecting-Rods  for  High-Speed  Engines, 
M.  Piatt  Automobile.  Kngr.,  vol.  13,  no.  ISO.  Sept.  1023,  pp.  270-285  15 
figs.,  and  (appendices).  285-287,  t;  f,gs  Presents  numerous  formulas' for 
design  of  connecting  rods  of  various  cross  sections. 

CONVEYORS 


Mail  II  indi.ivg  Van  Buren  Station,  Chicago  Post  Office.  Am.  Architect  vol 
121.  no  2126.  Aug.  15.  1923,  pp.  171-175,  111  tigs.  Mechanical  conveyor 
lystcm  installed  to  handle  large  t.  mail. 

itic  Compressed-Air  and  Fan  Pneumatic  Conveyor  (Ucber  I.uft  und 
.lifterforderer),  H  Muhle.  Zeit  des  Vercincs  deutscher  Ingcnieure  vol 
.7.  no   36,  Sept.  8,  1823,  pp.  873-S7.H,  35  figs.    Fan  blast  oonveyor,  in  contrast 


'  OPPEB  ALLOYS 
Coppeb-Nickel-Li  in     Cooper-Nickel-Lead     Alloys     fTfiipfni  Niilml  niniUeleiiin 

gem,  W    (.uertler  and  !•'.  Menzi  I       Zeit    fur  Metallkunde.  vol    15,  no    8.  Aug. 
1023,  PP    223  221.  2  !ig-       Whereas  copper  and  lead  ai  well  SJ  nickel  and 

do  not  mix  in  every  condition,  by  mmin'  of  .'II  three  metals,  technically  useful 

alloys  of  uniform  structure  are  obtained 
Copper-Tin     Solidification    and    Transformation    Curves    of    Copper-Tin    Alloys 
i  Da-  Erstarrungs-  und  Umwandlungsschaubild  der  Kupfer-Zinnlagierungi 

ti  Bauer  and  O.  Vollenbruek  Zeitl  fur  Metallkunde,  vol  15,  bos  5  and  7, 
May  aiel  July  192.',.  pp  110-125  and  101-105,  6  figs  Composition  and  pro- 
perties of  mixed  crystals;  changes  in  CuSn  compound,  eutectlc  points  t 
CO BONA 
A.  C.  Discharge.  Two  Photographic  Methods  of  Studying  High-Voltage  Discharges, 
Karl  H  McEachron  Am  Inst  Idee  Engrs  JL,  voo  42.no  10,  Oct  1028, 
pp  1015-1050,  HI  tigs  Results  of  two  methods  of  drawing  out  a.e.  corona 
discharge  alsong  time  axis. 

corrosion- 
Alloys    Resistant    to      Alloys    Resistant    to    Corrosion.    Faraday    Soc — Trans., 
vol     19,  part    1,   no    55,  July    1923       Contains  following  papers:  General  dis- 
cussion, by   Robert   Robertson  and  C    II    Desch,  pp    156-L5S 
of   Industrial    Metals,   W.    II     Hatfield,   pp     150-168,    1  fig  ;  TI..    R< 
Corrosion  of  Stainless  Steel  and  Iron,  J.  II    G    Monypenny;  pp    106-183,  4  figs. 
Heat   and   Acid   Resisting   Alloys   (Ni — Cr-    Fe),   J     Ferdinand   Kayser,   pp. 
184-195.  li  figs  ;  Monel  Metal  John  Ari.ott,  pp    106-108;  Corrosion  Tests  on  Cer- 
tain Nickel  Alloys.  1-    <  trine,  pp.  199-200;  Mechanism  of  So-CaJQed  "Dry  Cor- 
rosion" of  Metals,  Click  R    Evans,  pp.  201-212;  general  discussion,  pp.  213-230, 
1    fig. 
Iron  and  Steel.     Report  of  Committee  A-5  on  Corrosion  of  Iron  and  Steel      Am. 
Soc.  for  Testing  Matls.— advance  paper,  no.  11.  for  meeting  June  25-20,  1022, 
85  pp.,  28  figs.     Reports  on  inspection  of  Fort  Sheridan,  Pittsburgh  and  Annapo- 
lis tests;  on  total  immersion  tests;  and  on  methods  of  sampling  and  analysis 
of  metallic  coated  products. 
Mechanism  of.     The   Mechanism  of  Corrosion,  John   Johnston      Indus.    &  Eng. 
Chem..  vol.  15,  no.  9,  Sept.  1923,  pp.  904-905       Points  out  that  more  attention 
should  be  directed  to  what  may  be  expected  to  happen  at  surface  of  separation, 
and,  formation  and  behavior  of  film  or  layer  at  metal  surface  under  various 
conditions. 

Culverts 

Monolithic  Concrete.  Construction  of  Monolithic  Concrct*  Culverts,  I.  H. 
Boggs  and  C.  L.  Tindall.  Eng.  &  Contracting  (Roads  and  Streets),  vol.  60. 
no.  4,  Oct.  3,  1923,  pp.  704-705.  Methods  employed  by  maintenance  division 
of  N.  Carolina  Dept  of  State  Roads  and  Highways. 
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system  installed  to  handle  large  tonnage  oi  mail 
Pneumatic. 
I 

'.7, 
to  the  usual  suction  and  compressed  air  oonveyor,  is  described  as  an'arri 

in  which  the  air  current   is  generated   bl    a   Ian,  describes  h|»s  limit    h\ 
Uros.,  Dresden,  and  Siemens-Schuckcrt  \\  orka,  Berlin  and  results  of  t 


DAMS 

Construction  Methods.     Construe! itrii  Methods  at  Laurel  Jtoftd  Dam,  Stamford, 

Conn.,  David  Bonner.  Jr.     ling    &  Contracting     Water  Works),  vol.  60,  no. 

4,   Oct.   10,    1923,  pp    745-750,  6  B0.     Ingenious  use  of  bell  conveyors  for 

handling  aggregate  and  concrete  if)  darn  construction. 
DeflEction  Measurement*     Deflection  M<8fisWements  on  Arch  Dafii  In  Switzer- 

land,  F.  A.  Noetzli.     Lug    A  Contracting  (Water  Works',  vol.  60.  ti«    3,  Sept. 

13,  1923,  pp.  530-533,  4  figs.  Swiss  tests  oil  75-ft.  high  variable  radius-type 
diversion  dam  on  River  Renss. 

Emergency.  The  Emergency  Darrt  at  St.  Marvs  Fells,  fc  M  Markham.  Military 
Engr.,  vol.  15,  no.  62,  July 'Aug  ,  1023,  pp.  342-34-..  »  figs  Four  locks  on 
St.  Marys  Falls  Canal  and  emergency  dam  to  stop  flott  of  water  in  case  of 
breach  of  gates. 

DIESEL  ENGINES 

Design.  Modern  Diesel  Engines  (Die  Dieselmaschine  der  Gegenwart;,  H.  Jfigel. 
Zeit.  des  Vereines  deutscher  Ingcnieure,  vol   1)7,  nos.  28.  29.  30,  32  ai/tf  33,  July 

14,  21,  28,  Aug.  11  and  18.  1923,  pp.  677-6S5.  711-713,  725-735.  77S-7<2  and 
808-812,  128  figs.  Review  of  development  during  past  decade;  construitHona! 
features  of  latest  types  by  M.  A  X  ,  Deutz,  Krupp.  Sulzer.  Deutsche  W'rke 
and  Michel  Motor  companies;  methods  of  eliminating  air  compressor.  a.xl 
latest  experience  in  regard  to  use  of  heavy  oils  lof  high  ignition  point  ):  develop- 
ment of  2-stroke  engines,  with  special  reference  to  valve  and  port  methods  of 
admitting  air  for  scavenging;  solid  injection  without  use  of  compressor,  an 
economic  necessity  in  small  Diesel  engines,  and  trend  is  towards  elimination 
of  compressors  in  large  engines  as  well;  use  of  residua!  oils  of  high  boiling 
point  said  to  offer  economic  advantages;  Krupp  "mushroom"  piston,  an  import- 
ant development;  use  of  Diesel  engines  OB  locomotives,  with  special  reference 
to  use  of  Lents  hydraulic  gear. 

European  Types  Europe  Developing  New  Types  of  Diesel  Engines  Mar.  Eng. 
&  Shipg.  Age,  vol  28,  no  10.  Oct.  1923  pp  598-601,  9  figs.  Manufacturers 
carrying  out  experimental  work  on  doubje-seting  high-speed  and  compressor- 
less  types  of  engines. 

Temperatuhk  Disrtiiution  ami  Hi  w  mhi  ssesv  The  Most  Recent  Investigations 
of  Temperature  and  Heat  Stresses  in  Internal-Combustion  Enginfs  (Die  neu- 
esteii  Forecnungen  Qbei  den  Temperaturverkraf  und  die  Warmespannungcn 
in  Verbrennungsmotoren),  II  Schmolke.  Wurnie.  vol  46.  no.  30.  July,  27, 
1923.  pp.  327-330,  1  fig.  Describes  determin.it inn  o<  periodical  temperature 
oscillations  in  walls  of  Diesel  engines,  and  method  of  calculation  leading  to  deter- 
mination of  stationary  temperature  distribution  and  resulting  heat  stresses. 
DRILLING  MACHINES 

Scientific  Investigation.  Drilling  Machines  i  RolirmasThineA'i.  O.  Srhlesinger. 
Werkstattstechnik,  vol.  17,  nos.  14  and  15,  .Inly  15  and  Aug  1.  192.3,  pp  417- 
117  and  440-480,  248  tigs  Comparison  of  scientific  calculation,  measurement 
and  praet  ical  design  baaed  on  study  of  drawings  submitted  by  17  German  firms, 
all  well-known  makers  of  drilling  machines  Deals  with  stresses  occurring  in 
drilling  and  their  measurement;  mam  drive  of  machine  and  its  parts:  screw- 
cutting  arrangements;  weight  of  machine  in  relation  to  power  consumption 
and  drilling  pressure;  shape  and  stress  of  supports  or  stands  Description  of 
various  tvpes  and  makes. 

DRILLS 

Twist,  Magnetic  An  m  isis      Report  of  Committee  A-S  on  Magnetic  Analysis.  Am. 
Soo.    Testing   Mail- — advance  paper,  no     13,  for  meeting  June  25-29,   1923,  3 
pp.    Abstract  of  report  on  testing  of  twist  drills. 
Dl!\  IHK'KS 

St.  John,  \'i:w  Hhi  mfWlOE.  The  St  John  Drydock.  1'  ti.  Cameron  Eng.  .11.,  vol. 
(i,  no  10.  (let  1923,  i>p.  423-430,  20  tigs.  Details  of  construction  and  equip-' 
meat  of  drydock  designed  for  Largest  vessels  afloat. 
HI  RALUMIN 
i  ■  \i  i' i  i;\  LTTNS  S  --  -  licsistance  of  Manganese  Uremic,  Duralu- 
min, and  Electron  Metal  to  Alternating  Stresses,  R.  R.  Moore,  Am.  Soc. 
Testing  Mails  .  advance  paper,  no.  24,  for  meeting  June  25-29.  1923,  17  pp., 
8  tirs  Results  ot  m\  estigation  made  by  Engineering  Division  of  Air  Service 
at  McCook  I'ield,  to  determine  endurance  limit  of  duralumin  bar  stock  as  rolled. 
annealed  ami  tempered;  similar  investigations  on  manganese  bronrc  and 
electron  metal  are  included. 
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DYNAMICS 

Stroud  System  of  Teaching.  The  Stroud  System  of  Teaching  Dynamics,  James  B. 
Henderson.  Engineering,  vol.  116,  no.  3013,  Sept.  28,  1923,  pp.  409-410. 
Describes  results  obtained  with  Stroud  system ;  author  seeks  to  show  that  system 
is  more  logical  than  any  other  in  that  all  other  systems  become  special  cases, 
and  also  that  Stroud's  artifices  are  valuable  aids  to  accuracy  in  laboratory 
and  in  engineering  workshop.     Paper  read  before  Brit.  Assn. 


E 


EARTHQUAKES 

Mechanics  of.  Earthquakes  arid  Vo]i>un°es.  Edgar  W.  Woolard.  Sci.  Am.  vol. 
129,  no.  5,  Nov.  1923,  pp.  304-31)5  and  370,  5  figs.  Mechanics  of  titanic  sub- 
terranean forces  and  their  destructive  careers;  general  structure  of  earth; 
volcanic  and  seismic  phenomena;  Japanese  and  other  great  earthquakes. 

ECONOMIZERS' 
Cast-Iron.     Feed  Heaters  or  Fuel  Economizers,  Chas,  F.  Wade.     Power  Engr.,  vol. 
18,  no.  210,  Sept,  1923,  pp.  342-343,  1  fig.     Outstanding  facts  relating  to  design, 
erection  and  operation  of  ordinary  cast-iron  type  of  economizer. 

EDUCATION,   ENGINEERING 

American  Industry  and.  Engineering  Education  and  American  Industry.  Nat. 
Indus.  Conference  Board — Special  Report,  no.  25,  Aug.  1923,  25  pp.,  4  figs. 
Need  for  trained  leadership  in  industry;  educational  problem;  responsibility 
of  industry. 

EDUCATION  INDUSTRIAL 

School  Courses.  The  Educational  Courses  of  the  German  Committee  for  Technical 
Instruction  (Die  Lehrgiinge  des  Deutschen  Ausschusses  fiir  Technisches 
Schulwesen),  C.  Matschoss.  Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  07  no. 
35,  Sept.  1,  1923,  pp.  845-849,  18  figs.  Gives  examples  of  instruction  sheets  for 
machine  builders,  locksmiths,  patternmakers,  molders,  forgers,  etc.;  how  courses 
originated  further  developments  and  possibilities  of  application. 

ELECTRIC   ARCS 

High-Frequency  Generator,  as.  Frequency  Conversion  by  Third  Class  Conductor 
and  Mechanism  of  the  Arching  Ground  and  Other  Cumulative  Surges,  and 
Voltages  Induced  by  Arcing  Grounds.  Am.  Inst.  Elec.  Engrs. — JI.,  vol.  42,  no. 
10,  Oct.  1923,  pp.  1078-1082,  5  figs.  Discussion  of  papers  by  Charles  P.  Stein- 
metz  published  in  Mar.  issue  and  of  paper  by  J.  Slepian  and  J.  F.  Peters  publish- 
ed in  Aug.  issue  of  Jl. 

ELECTRIC  CIRCUITS 

Miniature.  The  Solution  of  Electric  Power  Transmission  Ploblems  in  the  Labora- 
tory by  Miniature  Circuits,  O.  R.  Schurig.  Gen.  Elec.  Rev.,  vol.  26,  no.  9,  Sept. 
1923,  pp.  611-618,  5  figs.  Shows  how  miniature  circuits  are  employed  to 
solve  transmission  problems. 

ELECTRIC  CIRCUITS,  AC. 
Floating  Neutral  Systems.  Floating  Neutral  n-Phase  Systems,  Leonard  A. 
Doggett.  Am.  Inst.  Elec.  Engrs.,— Jl.,  vol.  42,  no.  10,  Oct.  1923,  pp.  1029-1032, 
4  figs  Author  seeks  to  find  very  simples  method  of  solving  3-phase  unbalanced 
star  circuits;  described  direct  method,  based  on  straight  forward  application 
of  Kirchoff's  laws,  with  which  all  results  apply  as  well  to  single-phase  and 
to  any  polyphase  star  system. 

ELECTRIC  CURRENTS 
«5v.r>BV  filler--.  "IT  Problems.     A  Simplified  Method  of  Analyzing  Short-Circuit  Problems 
Am    In  **■  Elec-  Engrs. —Jl.,  vol.  42,  no.   10,  Oct.   1923,  pp.   1021-1028,   12 
fies      Pri  scn's  theoretical  basis  for  theorem  by  which  practical  analysis  and 
visualieatK  >n  °^  short-circuit  phenomena  can  be  greatly  simplified. 

ELECTRIC  DISTRIBUTION 

Inderfloor  Duct  rV*T,EM-  ^"S00', P)?0*  Sy,MTu  F^e.  World,  vol.  83,  no. 
12  Sept  22  192.,  '  pp-  5',;,-;>J*.  12  figs.  Installed  in  22  buildings,  costing 
more  than  $62  WK)..''00  to  provide  electric  service  with  least  expense  and 
maximum  flexibility  >of  distribution;  optinions  of  architects,  engineers  and 
contractors.  ^.  ECTRIC  DMVE 

Power-Plant  Auxiliaries.  The  i?rive  of  Power  Station  Auxiliaries,  L.  Breach 
and  11.  Midgley.  Instn.  Elec.  Env™^.1-  vo.  61,  no.  321,  Aug.  1923,  pp.  829  845 
and  (discussion)  845-862,  9  figs.  ,?eabi  only  with  supply  of  power  for  auxilia- 
ries of  modem  po«er  station;  conKidc,  ation  of  different  types  of  auxiliaries  used 
in  station;  different  types  of  supplies  Oa  ailable;  suitable  of  different  auxiliaries 
and  supplies  for  various  conditions  of  «tati.on  working. 

ELECTRIC  FURNACES 
Brass  Meltino.     Applying  the  Induction  Furnace  to  a..   Industrial  Rrass  Foundry, 
J.Q.Crawford.     Elec  \v,,rld.  vol  82,  no,  12,  Sept.  2-  I923,pp  686-586,  3  figs, 

Advantages    of    electric    melting    include   economies   in   production,    improved 

quality  of  poured  metal  closer  control  of  product  and  more  favorable  operating 
conditions;  results  of  test  run. 
'  .  i  hint  C  nssi mitiov    Calculation.     Calculation    of   Current    Consumption   in 
Electric  Furnaces  'Note  sur  le  calcul   des   prises   de   courant   dans   les  fours 
electriques),  Alphonse  Pasquier,     Revue  de  Metallurgie,  vol.  20,  no.  9,  Sep! 

1923,  pp.  591-696,   2   fits       Describes  simple   practical   method   of    calculation 
applicable  to  metallic  or  carbon  electrodes, 
Fiat.     New  Design  of  Electric  Furnaces.     Eng.  Progress,  vol.  4.  no.  8,  Aug.  1923, 
pp,  169-170,  -'  figs      Improx  ernents;  arrangements  of  electrodes;  3-phase  trans- 
former; advantages  of  fiat  furnace. 

I  \  miction.  Theory  of  High-Tension  Induction  Furnaces  (Tbeerie  du  four  a  induction 
a  haute  frequence),  1 1.  Riband.  Journal  de  Physique  et  le  Radium,  vol.  4,  no. 
6,  June  192.;.  pp  185-197,  2  figs.  Calculation  of  whal  efficiency  of  tins  type 
of  furnace  should  be,  i.e.,  ratio  I  I'twcc  n  calorific  energy  taken  from  high-frequen- 
cy source,  and  factors  influencing  tins  effioiencj 
Mktai.  Indi  hthv  Electric  Furnaces  in  the  Metal  Industry  (Der  Often  mil  elektri- 
schc-r  Beheisung  in  der  Metallindustrie),  Wintenneyer  Elektro-Journal, 
vol.  3.  no  2,  Feb.  1923,  pp.  22-25,  7  figs.  Reviews  construction  and  operation 
of  various  types  of  arc  and  resistance  rornacei  ,  annealing  and  beating  fun 

i    ,  ol  the  Electric  I  urnacc  In  Non-Ferrous  Foundries  and  in  I  leal 
i  •,  ,.i  N„  nt  (L'emploi  du  four  eleotrique  en  fonderies  d'alliagee  et  dans  les  ti 

srmiques),  M.  Founnenl    Societl  des  Ingenieure  Civils  de  France — 

it  Compte  Rendu  dee  Travaux,  vol.  76,  noa    1-5.  kpr.-Mai   19 

pp   146  167,  1 5  figs  partly  on  supp  plate     Principles  ol  induction 

and  aire  Furnaces,  and  their  advantages  in  non-ferrous  foundry  work;  comparison 

types  of  turn  Ion  of  electric  furnaces  for  heal  treatment. 

-i  ►  i  i      Giving  Flexibility  to  Electric  Furnace  Design,  Frank  Hodson      Can    Machy., 

vol   :;o,  no    10   Sepl    6,  1923,  pp   37-38,  3  fig*-    Steelmaking  furnaces  built 

for  I  onl  Motor  Co   plant,  of  60  to  80-ton  capacity,  provided  with  g  i 
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Progress  in  Manufacture  of  Steel  in  the  Electric  Furnace  (Les  progres  de 
la  fabrication  de  l'acire  au  four  Electrique),  Clausel  de  Coussergues.  SocuHS 
des  Ing6nieurs  Civils  de  France — M6moires  et  Compte  Rendu  des  Travaux, 
vol.  76,  nos.  4-5,  Apr-May  1923,  pp.  423-445,  6  figs,  on  supp.  plate.  Describes 
different  types  of  resistance  or  induction,  arc  radiation,  and  arc  conduction 
furnaces,  single-,  two-,  and  three-phase;  efficiency,  heat  losses,  current  consump- 
tion, etc. 

ELECTRIC  GENERATORS,  A.C. 

High-Speed.  Some  Problems  in  High-Speed  Alternators,  and  Their  Solution,  Instn. 
Elec.  Engrs.— Jl.,  vol.  61,  no.  321,  Aug.  1923,  pp.  869-889,  3  figs.  Discussion 
of  paper  by  J.  Rosen  published  in  presious  issue  of  Jl. 

Voltage  Wave  Shape,  Improving.  A  Method  of  Improving  the  Voltage  Wave  Shape 
of  an  Alternator  bv  External  Circuits,  E.  W.  Marchant  and  T.  H.  Turney. 
Engineering,  vol.  116,  no.  3014,  Oct.  5,  1923,  pp.  444-446,  16  figs.  Principle 
involved  in  method  described  is  to  short-circuit  each  phase  of  alternator  for 
frequency  of  ripple  which  it,  is  desired  to  eliminate  by-introducing  shunt  in 
resonance  with  frequency  of  ripple,  and  to  cut  down  short-circuit  current  by 
introducing  additional  inductance. 

ELECTRIC  GENERATORS,  D.C. 
High-VoltaGE.     A  Continuous-Current  Generator  for  High  Voltage,  §.  R.  Bergman. 
Am.  Inst.  Elec.  Engrs.— Jl.,  vol.  42,  no.  10,  Oct.  1923,  pp.  1041-1045,  8  figs. 
Machine  in  which  voltage  between  bars  runs  up  to  about  100  volts,  or  nearly 
four  times  conventional  value;  describes  novel  type  of  commutator. 

ELECTRIC  LOCOMOTIVES 

Gasoline-Electric  Switching.  New  Gasoline-Electric  Switching  Locomotive. 
Ry.  Rev.,  vol.  73,  no.  14,  Oct  6,  1923,  pp.  488-489;  2  figs.  Describes  40- 
ton  unit  constructed  by  Gen.  Elec.  Co.,  embodying  improvements  in  design 
and  construction  over  previous  types. 

Interurban  Freight  Service.  Electric  Locomotive  for  Interurban  Freight  Service. 
Elec.  Ry.  Jl.,  vol.  62,  no.  10,  Sept.  8,  1923,  pp.  368-369,  2  figs.  Field-control 
motors  with  forced  ventilation  give  high  continuous  rating;  locomotive  will 
haul  1180  tons  on  level  tangen  truck. 

Single-Phase.  Single-Phase  Express  Locomotives,  Type  1C1,  With  Individual 
Axle  Drive,  Built  by  Ateliers  Secheron  for  Swiss  Federal  Railways  (Locomotives 
monophasees  pour  express  type  1C1,  a  commande  individualle  des  essieux, 
construites  par  les  Ateliers  de  Secheron  pour  les  Chemins  de  fer  f£deraux 
suisses),  J.  Werz.  Genie  Civil,  vol  83,  no.  11,  Spet.  15,  1923,  pp.  241-245,  14 
figs,  partly  on  supp.  plate.  Describes  design,  electric  equipment,  and  gives 
dimensions;  results  of  trials;  maximum  speed  90  km.  p.  h. 

ELECTRIC  RAILWAYS 

Length  of  Trains.  Length  of  Trains  for  Electric  Rapid  Transit  Service  (Die  Zuglan- 
ge  elektrischer  Stadtsehnellbahnen.  Renfrcrt.  Zentralblatt  der  Bauverwaltung, 
vol.  43.  nos.  65-66,  Aug.  15.  1923,  pp.  386-388,  8  figs.  Data  on  length  of  trains 
in  various  capitals;  discusses  most  economic  length  of  trains  for  distance 
between  two  states,  making  calculations  for  distance  of  600  m.  with  a  starting 
acceleration  of  0.7  m.  per  sec.  per  sec.  and  a  braking  deceleration  of  1.0  m.  per 
sec.  per  sec. 

ELECTRIC  MOTORS,  A.C. 

Induction.  The  Operation  of  Induction  Motors  at  Different  Frequencies,  H.  Cotton. 
E!ec.  Rev.,  vol.  93,  no.  2388,  Aug.  3i,  1923,  pp.  308-309.  1  fig.  Brief  statement 
of  properties  of  circle  diagram  of  induction  motor,  followed  by  discussion  of 
new  conditions  of  operation. 

Squirrel-Cage.  Squirrel-Cage  Induction  Motor  with  High-Starting  Torque  and 
Low-Starting  Current  in  the  Line,  T.  F.  Wall.  Engineering,  vol.  116,  no. 
3013,  Sept.  28,  1923,  pp.  394-395,  12  figs.  Principle  of  new  type  of  squirrel- 
cage  motor;  and  advantages  which  may  be  expected  therefrom.  Paper  read 
before  Bris.  Assn. 

Starters.  Automatic  Starters  for  Synchronous  Motors.  Power,  vol.  58,  no.  16, 
( let.  16,  1923,  pp.  605-608,  8  figs.  Describes  two  types,  one  for  starting  on  full 
voltage  and  other  for  part  voltage;  frequency  relay  is  used  to  close  field  switch 
at  proper  time. 

electric  transmission  lines 

Charging.  Charging  Transmission  Lines,  A.  W.  Copley.  Elec.  World,  vol.  82,  no. 
9,  Sept.  1,  1923,  pp.  126-427,  1  fig.  Desirable  excitation  features  of  generators 
used  on  long  transmission  lines;  analyses  of  armature  reaction  and  excitation 
characteristics;  effect  of  transformers  and  synchronous  condensers. 

Regulation  of  High-Voltage.  Regulation  of  High-A  oltage  Lines,  E.  F.  Gehrkens. 
I  llec.  World,  vol.  82,  no.  15,  Oct.  13,  1923,  pp.  759-760.  Typical  cases  involving 
action  of  different  types  of  regulators  are  discussed  to  indicate  factors  in  handling 
problem  of  voltage,  power  factor  and  load  regulat  ion. 

Ca  \nginq  Voltage  While  Hot.  Changing  lines  to  220,000  While  Hot,  H.  A.  Mc- 
intosh. Elec.  World,  vol.  82,  no.  14,  Oct.  6,  1923,  pp.  695-697, 4  figs.  Addition- 
al section  is  placed  under  steel  towers  on  Big  Creek  transmission  system  of 
Southern  California  Edison  Co.  with  Inns  in  operation;  new  insulator  units 
and  shield  rings  are  installed. 

ELECTRIC  WELDING 
Development  am>  Prospects.     Electric  Welder  Vs.  Riveter.    Sci.  Am.  vol.  129, 

no.   I,  (lit.   192.'!.  pp.  236  and  295,  6  figs.     Past  successes  and  future  promises 

of  electric  welding 
TaNKk       The   Application   of    Electric   Welding   to  Large  Tank   Construction,   E.   .1. 

Rigby.     Am.  Welding  Soc .  —  .II.,  vol.  2,  no    8,   Aug,   1923,  pp.   1 1-24,  5  figs. 

Methods  adopted  in  repairing  and  constructing  gas  holders  by  Melbourne  and 

Metropolitan  Gas  Co. 

ELECTRIC  WELDING,   \i;r 

Corrosion,  Effect  on.  The  Metallorgraphic  Aspect  of  \n-  Welded  Joint*.  13.  J, 
Higby.  Indus  \ustralian  ,V  Mm  Standard,  vol  70,  HO.  1813,  lug  30,  1923, 
pp.  328-330,  9  ligs  Discusses  effects  ol  corrosion  on  welding,  its  connection 
With  use  of  Quasi-Arc  process  of  welding  used  m  construction  of  gas  holder  in 
Melbourne. 

ELEMENTS 

Hafnium.    On  the  Chemistry  of  Hafnium,  Q.  von  Hevtsy   Cham.  A  Industry,  vol 

42,  no  30,  Sept   28,  1923,  pp,  929  930      Methods  ol  aepai  iting  hafnium  u 

zirconium,  chemical  properties  of  hafnium. 

1  Mil  OYEES 
Educating  in   Fundamentai    Economics      Educating  Workers  in   Fundamental 

ios,  CarlF   Diets      Ry    \r<-  vol  75,  no   14,  Oof   6, 1923,  pp  61J 

L  fig.  How  to  tell  storj  olearlj  andin  such  a  way  thai  tl  dily  grasp 

it.  (Abstract.)     Address  delivered  before  Chambei  ol  I  on rce. 

I  MiM  01  Mi  NT  MAN  M.I  mi  N  1 
White  Motor  Co      White  I  Revises  Shop  Management    1     1     Prom 

Iron  AgO,  Vol     112,no     15.0c!     11,    1923,  PP  plan  and 

other  mechanism!  adopted  by  truok  manufacturer  j  personnel  research  de] 
mem  ,  pto\  ision  for  1  iih  emploj  1 
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ENGINEERS 
Chemical.  The  Aim  and  Function  of  the  Chemical  Engineer,  W.  H.  Coleman. 
Cham  Age  (Lond.).  vol.  9,  no.  219,  Aug.  25,  1923,  pp.  197-198.  Points  out 
essential  function  of  chemical  engineer,  cMipl1a.si7.niK  importance  of  simplifica- 
tion of  processes  and  insisting  on  factor  of  costs  as  well  as  of  efficiency  being 
taken  into  account. 


FANS 
Electrically  Driven      Electric  Drive  for  Centrifugal  Fans.  Blowers  and  Propeller 

Fans,  Gordon  Fox.      Blast  Furnace  A-  Steel  Plant,  vol.  11,  nos.  9  and  10,  Sept 

and  Oct.  1923,  pp.  469-171  and  530-532,  3  figs.     Characteristics  of  fans  operated 

at  various  percentage!  of  rating  with  curves  showing  pressures,  velocity  heads, 

horsepower,  etc. 
Mine.     High-Pressure  Ventilating  Fans,   M.   Malkjcot  Colliery  Guardian,  vol.   120, 

no.  3270,  Aug.  31,  1923  p.  522,  2  figs.     Examination  of  relative  merits  of  two 

methods  of  ventilation. 
Operation.     Ventilation  Problems,  Walter  S.  Weeks.  Eng.  &  Min.  Jl. -Press,  vol.  116, 

no.  10,  Sept.  8,  1923,  pp.  413-114,  4  figs.     Discusses  factors  in  operation  of  fans. 

FATIGUE 
Industrial.     Industrial  Fatigue  and  Its  Factors,  C.   E.  A.  Winslow.     Forging — 
Stamping— Heat  Treating,  vol.  9,  no.  '.),   Sept    1923,  pp.  380-381.     Regulation 
of  working  day  not  only  proves  beneficial  to  employer  but  directly  increases 
production;  overheating  of  workroom  affects  efficiency. 

FILES 

Steel,  Failure  of.  Some  Causes  for  File  Steel  Failures,  Arthur  W.  F.  Green. 
Iron  Age,  vol.  112,  no.  13.  Sept.  27,  1923,  pp  SI  1-81.5,  30  figs.  Suggested  means 
for  prevention;  conditions  prevailing  in  rolling,  forging  and  heat  treatment 
of  steel. 

FIRE  EXTINGUISHERS 

Carbon  Tetrachloride.  Tests  with  Tetrachloride  Extinguishers  on  Electric  Fires, 
S.  H.  Katz,  E.  J.  Gleim  and  J.  J.  Bloomfield.  Fire  &  Water  Eng.,  vol.  74,  no. 
10,  Sept.  5,  1923,  pp.  441-142  and  448-149,  2  figs.  Effects  produced  under 
varying  conditions;  experiments  on  electric  ares;  effects  on  human  beings. 

FIRE  PROTECTION 
Well-Water  System.     A  Novel  Well  Water  Fire  Protection  System,  H.  C.  Wetmore. 
Fire  &  Water  Eng.,  vol.  74,  no.  11,  Sept.  12,  192.3,  pp.  505-506,  6  figs.     How 
Key  West,  Fla.,  met  puzzling  situation;  shallow  salt  wells  supply  water  for 
fire  pumpers;  how  wells  are  constructed. 

FIREBRICK 

Testing  Insulating  Value  of.  Testing  the  Comparative  Insulating  Value  of  Fire 
Brick,  T.  M.  Caven.  Combustion,  vol.  9,  no.  3,  Sept.  1923,  pp.  243-244. 
Description  of  simple  method  of  making  tests  for  thermal  conductivity. 

FLOOD  CONTROL 
Methods.     Comparison  of  Flood  Control  Measures,  Harry  Taylor.     Eng.  &  Contract- 
ing (Water  Works),  vol.  60,  no.  3,  Sept.  12,  1923,  pp.  563-567.     Causes  of  floods 
and  methods  for  their  control. 

FLOORS 
Concrete.     How  Should  Concrete  Floors  be  built?     Contract  Rec.  &  Eng.  Rev., 
vol.  37,  no.  38,  Sept.  19,  1923,  pp.  907-909.     Specifications  of  Am.  Concrete 
Inst.,  which  are  recognized  as  standard. 

FLOTATION 
Ores,  Oxidized.  Flotation  of  Oxidized  Ores,  Albert  W.  Hahn.  Min.  &  Metallurgy, 
vol.  4,  no.  201,  Sept.  1923,  pp.  465-466.  Mill  tests  for  investigating  process 
invented  by  R.  V.  Smith,  for  concentrating  oxidized  lead  ores;  describes  patented 
process  and  also  patented  reagent  developed  by  C.  M.  Nokes,  which  was  found 
to  be  particularly  suitable  for  oxidized  copper  ores,  refractory  manganese  silver 
ores,  and  oxidized  gold  ores. 

FOUNDATIONS 
Underpinning.   Underpinning  New  York  Public  Library  Without  Shores,  C.  S.  Rinds- 
foos.     Eng.   News-Rec,  vol.  91,  no.   13,  Sept.  27,   1923,  pp.  510-511,  3  figs. 
Used  method  known  as  "stealing";  rammed  mortar  transfersloadtonewfooting; 
unusual  rock  conditions. 

FLOW  OF  WATER 
Pipes.  An  Experiment  on  the  Flow  of  Water  through  a  Circular  Bend  of  Rectangular 
section,  Kazuo  Kumabe.  Soc.  Mech.,  Engrs.  Tolyo,  Japan — Jl.,  vol.  26,  no. 
78,  June  1923,  pp.  49-67,  22  figs,  on  supp.  plates.  Distribution  of  pressure 
and  velocity  in  circular  bend  of  rectangular  section  of  pipe.  Value  of  exper- 
iment in  regard  to  theory  of  water  turbines  having  radial  guide  vanes. 

FORGE  SHOPS 

Charger  Manipulator.  Forge  Shop  with  Charger-Manipulator.  Iron  Age,  vol. 
112,  no.  16,  Oct.  18,  1923,  pp.  1034-1036,  4  figs.  Machine  operators  on  turn- 
table, with  heating  furnaces  grouped  radially  about  it;  flexible  heat-treating 
furnace  a  feature. 

FOUNDRIES 

American  Practice.  American  Foundry  Practice,  Richard  Moldenke.  Foundry 
Trade  Jl.,  vol.  28,  no.  372,  Oct.  4,  1923,  pp.  283-284  and  (discussion)  284-285. 
Notes  on  recruiting  labor;  Pittsburgh  casting;  nomenclature  of  semi-steel; 
cost  systems,  research  work ;  sulphur  in  cast  iron ;  pig  iron  by  fracture  and  analy- 
ses; foundry  coke;  question  of  sand;  safety-first  considerations;  co-operative 
reaserch;  testing  cast  iron.     Paper  before  Inst.  Brit.  Foundrymen. 

Brass  vs.  Iron.  Brass  vs.  Iron  Foundries,  Charles  F.  Hopkins,  Metal  Industry 
(N.  Y.),  vol.  21.  no.  9,  Sept.  1923,  pp.  351-355,  3  figs.  Difference  between 
ferrous  and  non-ferrous  metals,  care  of  crucibles  and  brass-foundry  practice. 
(Abstract.)     Address  bedress  before  Phila.  Foundrymen's  Assn. 

Compressed-Air  Economies.  Compressed  Air  Economies  in  Foundries.  II  Kupper. 
Metal  Industry  (Lond.),  vol.  23,  no.  14,  Oct.  5,  1923.  pp.  289-291,  3  figs.  In 
author's  opinion  question  of  uniform  pressure  for  foundries  is  becoming  of 

firogressively  increasing  importance,  reasons  for  which  are  enumerated.  Trans- 
ited from  Giesserei-Zcitung. 

Modern  Practice.  Traces  Trend  in  Steel  Foundries,  Edgar  A.  Custer.  Iron  Trado 
Rev.,  vol.  73,  no.  15.  Oct  11,  1923,  pp.  1028-1030.  Green  sand  molds,  rammed 
hard,  becoming  more  widely  used;  rigid  and  accurately  machined  Hasks  and 
equipment;  field  pointed  out  for  making  cael  Luge  in  drj  sand  cures. 

Protection  of  Workmen.  The  Protect  ion  of  foundry  Workmen  (Arbeitersohuti 
in  Gicsscrein),  A.  Holverscheid.  StahJ  u.  Eiaen,  vol.  43.  nos.  30  and  36,  July 
26  and  Sept.  6,  1923.  pp.  968-975  and  1157-11(12.  Accident!  liable  to  occur 
in  sand  dressing,  molding,  and  with  drying  oven,  in  smelting  and  casting,  clean- 
ing of  castings,  etc. ;  treatment  of  injured. 


FOUNDRY  EQUIPMENT 

Sand-ani>-Oil-Mixi\g  Mi'  him.  Sand  and  Oil  Mixing  Machine.  Machy.  (Lond J. 
vol.  22,  no   574.  Sept.  27,  1923,  pp.  826-827  ■  type  of  ; 

mixing  sand  and  oil  as  used  in  foundry  core  making. 

FUELS 

Anthracite  Substitutes.  Anthracite  Substitutes.  O.  P.  Hood  I  8  Bur.  of 
Mines— Report*  of  Investigations,  no.  2616,  Auk  1923,  4  pp.  Discusses  use 
of  coke,  bituminous  coal,  briquets,  oil.  and  gas  a*  substitutes.  See  also  report 
on  Fuels  Available  for  Domestic  Use  as  Substitutes  for  Anthracite  Coal.  Rudolf 
Kudlich  in  Report  of  Investigations,  no.  2520,  Aug.  1923.  7  pp 

Coal  vs.  On.  Will  It  Pay  to  Burn  Oil  Instead  of  Coal'  W  I  .  Schapbonst.  Ry. 
Mech.  Engr.,  voL  97,  no.  9, Sept,  1923,  p.  624,  1  fig.  Presents  chart  determining 
relative  value  of  coal  and  fuel  oil 

Technology.     Notes  on   Hwi-nt    Developments  in  Fuel  Technology,  R   Wigginton. 
Fuel  in  Sci.  A:  Practice  vol.  2,  no.  h,  Sept.  1923,  pp    247-248.      .N  ■ 
examination  of  oils;  coal  gas;  coal  productions;  combustion  of  nitrogen;  peat 
and  dopplerite;  fuel  from  ashes;  industrial  oxygen;  new  flame  safety  lamp. 

Use  ami  Abuse,      Fuel  nd  Abuse,  R    H    Fernald.      Engrs.   4  Eng.,  vol. 

40,   no.   9,  Sept.   1923,  pp.   227-235  and   (discussion)   235-239,   7  figs.     Deals 
with  resources  and  comsumption  in  United  States  of  solid  liquid  and  gaseous 
fuels;  summary  of  suggestions  for  conservation  of  fuel. 
See  alio  Coal;  Lignite;  Oil  Fuel;  Fulteriwl  Coal. 


GAGES 

Standardisation.  The  Question  of  Gages  in  Germany  and  Abroad  (Der  Stand 
der  Passungsfrage  in  Deutschland  und  im  Auslande),  K.  Gramenz.  Zeit.  des 
Vereines  deutscher  Ingenieure,  vol  67,  no.  25,  June  23,  1923.  pp.  605-612,  11 
figs.  Definition,  classification,  and  standardization  of  gages  in  Germany, 
Austria,  Holland,  Sweden,  England,  United  States  aDd  Russia. 
GAS  MANUFACTURE 

Vertical  Retorts.  Vertical  Retort  Results  from  Small  Plant  in  Victoria,  F.  H.  Hewl- 
ings.  Gas  Age-Rec.,  vol.  52,  nos.  9  and  10,  Sept.  1  and  8,  1923,  pp.  247-249 
and  289-290,  1  fig.  Description  of  plant  and  discussion  of  operation  results, 
by  superintendent. 

GAS  PRODUCERS 

Ash-Fusion.  Ash-Fusion  Gas  Producers  (II  gasogeno  a  fusione  delle  ceneri),  M. 
Servais.  Metallurgia  Italiana,  vol  15,  no.  1,  Jan.  1923.  pp.  7-10.  Experiments 
with  gas  producers  with  capacity  for  gasifying  200  tons  in  24  hrs.;  tables  of  data 
referred  to  1  kg.  of  coke;  heat  balance,  etc. 

GASES 

Mixtures,  Pressures  of.  The  Pressures  of  Gaseous  Mixtures,  Irvine  Masson  and 
L.  G.  F.  Dolley.  Roy.  Soc.— Proc  .  vol.  103,  no.  A722,  June  1,  1923,  pp.  524- 
538,  2  figs.  Results  of  investigations  show  that  volume  of  mixture  of  argon 
and  ethylene  is  usually  markedly  greater  than  sum  of  separate  volumes,  all 
being  measured  at  one  and  same  pressure  (termed  mixture  pressure) ;  at  fixed 
molecular  ratio  (mass  ratio),  there  is  particular  value  of  mixture  pressure  at 
which  increase  is  greatest. 

Specific  Heats.  Varying  Specific  Heats  and  Gas  Engine  Mixtures,  Telford  Petrie. 
Engineer,  vol.  136,  no.  3536,  Oct.  5,  1923,  pp.  361-362,  2  figs.  Presents  charts 
of  specific  heats  at  constant  volume. 

GASOLINE 

Power-Producing  Qualities.  Preliminary  Report  of  Power  Producing  Qualities 
of  Certain  Gasolines,  Hugh  M.  Milton,  Jr.  Agricultural  &  Mech.  College 
of  Texas — Bui.,  vol.  8,  no.  8,  Aug.  1,  1922,  39  pp.,  17  figs.  Investigation  of 
efficiency  variations  of  four-cycle  internal-combustion  engine  with  different 
grades  of  petroleum  products. 

GEARS 

Tooth  Thickness,  Measuring.  Measuring  Tooth  Thickness  of  Involute  Gears, 
Ernest  Wildhaber.  Am.  Mach.,  vol.  59,  no.  15,  Oct.  11,  1923,  pp.  551-552. 
New  method  which  is  not  affected  by  errors  in  outside  diameter;  ordinary 
vernier  caliper  used;  formula  for  standard  measurement.  See  article  by  same 
author  entitled.  Measuring  the  Tooth  Thickness  of  Helical  Involute  Gears, 
in  same  journal,  no.  16,  Oct.  18.  1923,  pp.  587-588,  2  figs. 

Variable-Speed.  Shifting  Speeds  With  An  Oil  Pump,  P.  J.  Risdon.  Sci.  Am.  vol. 
129,  no.  5,  Nov.  1923,  pp.  334  and  376,  4  figs.  Details  of  British  variable-speed 
gear  without  gear  wheels. 

GOVERNORS 

Close  Regulation.  Close  Regulation.  H.  W.  Phillips.  Power,  vol.  58,  no.  13,  Sept. 
25,  1923,  pp.  495-198,  2  figs.  Points  out  that  close  regulation  may  involve 
mechanical  disadvantages  in  prime  mover,  a  geared  electric  motor  or  a  boiler- 
draft  regulating  device. 

GRINDING  MACHINES 

Face-Grinding.  Face-Grinding  Machines.  Machy.  (Lond),  vol.  22,  no.  573,  Sept. 
20,  1923,  pp.  789-792,  8  figs.  Heavy-duty  machines  of  double-  and  single- 
ended  types. 

Gear.  Pratt  &  Whitney  Gear  Tooth  Grinding  Machine,  Ellsworth  Sheldon.  Am. 
Mach.,  vol.  59,  no.  15,  Oct.  11,  1923,  pp.  535-540,  10  figs.  Faces  of  grinding 
wheels  represent  tooth  profiles  of  rack;  ingenious  adaption  of  mechanical 
movement;  true  generating  machine. 

GUN  METAL 
Casting  Test  Speciments.     Methods  of  Casting  Test  Speciments  of  Gun  Metal, 
E.  H.  Dix,  Jr.     Am.  Soc.  Testing  Matls..  advance  paper,  no.  25.  for  meeting 
June  25-29,    1923,   12  pp.,  6  figs.     Experience  of  McCook   Field  foundry  in 
connection  with  casting  test  bars  of  gun  metal 

GYPSUM 

Volumetric  Changes.  Volumetric  Changes  of  Gypsum,  J.  Miller  Porter.  Am. 
Soc.  Testing  Matls.,  advance  paper  no  36a,  for  meeting  June  26-29,  1923.  10 
pp.,  12  figs.  Study  of  nature  and  magnitude  of  volumetric  changes  which 
gypsum  undergoes  when  setting  and  under  certain  conditions  after  set.  such 
as  humidity,  temperature,  etc.;  and  study  of  causes  in  some  cases  of  lack  of 
adhesion  of  gypsum-sand  mix  on  concrete  base, 


H 


HACK-SAWING  MACHINES 

Power.  Power  Hacksaws  and  their  Efficiency.  H.  J.  Swanson.  Machy.  (N.  Y). 
vol.  30,  no.  2,  Oct.  1923,  pp.  121-124,  1  fig.  Types  of  saw  blades,  cutting  speeds; 
saw  blades  for  different  kinds  of  service;  feeds  or  pressure  on  blade;  determining 
time  required  for  sawing. 

HANDLING  m  vteim  w  9 

Chemical  Plants.  Transport  Facilities  in  Chemical  Works.  Herbert  Blvth.  Chem. 
Age.  (Lond),  vol.  9,  no.  219.  Aug.  -'.'>.  1928,  pp.  192-194,  5  figs.  Describes 
facilities  at  works  of  United  Alkali  Co.  at  Widnes. 

568- 


December,  1923 


THE    ENGINEERING    JOURNAL 


161 


Problems.  What  Is  Your  Material  Handling  Problems,  E.  T.  Spidy.  Can.  Ry. 
Club — Official  Proa,  vol.  22,  no.  6,  Sept.  1923,  pp.  20-30  and  (discussion)  30-40. 
Discusses  factors  entering  into  movement  of  material  namely,  management 
and  labor,  trucking  system,  material  to  be  moved,  conveyance,  distance  material 
has  to  be  moved,  and  roadbed  on  which  movement  is  made. 

HARDNESS 

Magnetic  Testing.  Magnetic  Indications  of  Hardness  and  Brittleneness,  A.  V 
de  Forest,  Am.  Soc.  for  Steel  Treating — Trans.,  vol.  4,  no.  3,  Sept.  1923,  pp. 
342-347,  1  fig.     Describes  recent  developments. 

HEAT  TRANSMISSION 

Thermal  Conductivity.  The  Measurement  of  Thermal  Conductivity,  Ezer  Griffiths 
and  G.  W.  C.  Kaye.  Roy.  Soc— Proa.  vol.  104,  no.  A724,  Aug.  1,  1923,  pp. 
71-98,  12  figs.  Describes  three  types  of  apparatus  of  "plate"  type  for  rapid 
precision  determination  of  thermal  conductivities  of  materials  of  low  conduct- 
ivity. 

HEATING,   STEAM 

Systems.  Steam  and  Hot-Water  Heating  Systems  (Dampfwasserheizungen),  Karl 
Brabbee.  Gesundheits-Ingenieur,  vol.  46,  no.  32,  Aug.  11,  1923,  pp.  305-311, 
13  figs.  Critical  review  of  the  systems  developed  by  the  Zahlerheizungs  Com- 
pany in  Vienna;  steam-water  system  with  low-pressure  boilers;  known  as  DaWa 
heating  system. 

HYDRAULIC  ACCUMULATORS 

Design.     Design  and  Calculation  of  Hydraulic  Accumulators  (Entwerfen  und  Bere- 

chnen  hydraulischer  Akkumulatoren),  A.  Lambrette.     Praktische  Maschinen- 

Konstrukteur,  vol.   56,  no.   27,  July,   5,   1923,  4  pp.,  6  figs.     Calculation  of 

cylinders,  pistons,  etc.,  for  various  pressures;  control  and  safety  devices;  pumps; 

HYDRAULIC  TURBINES 

American  and  European.  American  and  European  Hydraulic  Turbines  (Ameri- 
kanische  und  europaische  Wasserturbine),  V.  Graf.  Zeit.  des  Vereines  deuts- 
cher  Ingenieure,  vol.  67,  no.  37,  Sept.  15,  1923,  pp.  908-909.  Reply  to  article 
by  H.  Birchard  Taylor  in  Power,  no.  12,  June  1923,  in  which  he  compares  progress 
in  America  and  Europe  in  construction  of  hydroelectric  plants. 

Conical.  High-Speed  Conical  Turbines  (Uever  schnellaufende  Konusturbinen),  W. 
Zuppinger.  Schweizerische  Bauzeitung,  vol.  82,  no.  8,  Aug.  25,  1923,  pp. 
97-101,  10  figs.  Describes  conical  turbines  constructed  by  Ateliers  des  Char- 
milles,  Geneva,  and  explains  principle  upon  which  construction  is  based. 

Kaplan.  Development  of  Kaplan  Turbine  (Die  Entwicklung  der  Kaplanturbine), 
Paul  Walther.  Elektro-Journal,  vol.  3,  no.  1,  Jan.  1923,  pp.  4-7,  12  figs. 
Results  of  braking  tests  carried  out  at  technical  laboratories  in  Germany, 
and  of  turbines  constructed  under  license,  showing  increased  efficiency  (up 
to  92  per  cent)  and  improvements  made. 

Pelton.  New  26,000  Hp.  Pelton  Turbines  at  the  Vanaus  Central  [Les  nouvelles  tur- 
bines Pelton  de  26,000  C.  V.  de  la  centrale  de  Venaus  (Mont-Cenis)l,  .1.  Boudet. 
Houille  Blanche,  vol.  22,  no.  183,  July-Aug.  1923,  pp.  121-125,  7  figs.  These 
turbines  are  built  by  Riva  Co.,  Milan,  for  heat  of  1100m.;  horizontal  axis; 
details  of  design  and  operation. 

Single-Runner  Overhung  Pelton  Turbines.  Engineering,  vol.  116,  no. 
3015,  Oct.  12,  1923,  p.  461-  4  figs,  partly  on  p.  464.  Reaction  turbines  installed 
in  power  plant  on  Pagundes  River,  Brazil. 

The  Modern  Pelton  Wheel,  F.  Johnstone  Taylor,  Power  Engr.,  vol.  18, 
nos.  209,  210  and  211,  Aug.,  Sept.  and  Oct.,  1923,  pp.  298-300,  325-327  and 
365-367,  20  figs.  Its  development  and  present-day  construction.  Describes 
some  recent  successful  Pelton  wheel  plants. 

HYDRO-ELECTRIC  DEVELOPMENTS 
New  York  State.  Beaver  River  Hydro-electric  System,  R.  T.  Livingston.  Power 
Plant  Eng.,  vol.  27,  no.  20,  Oct.  15,  1923,  pp.  1015-1019,  11  figs.  System 
composed  of  five  small  plants  forms  public  service  corportation  called  Northern 
New  York  Utilities,  Inc.,  supplying  electric  light  and  power  to  majority  of 
towns  and  cities  in  district  and  also  to  large  number  of  paper  mills. 

HYDRO-ELECTRIC   PLANTS 

Economical  Operation.  Operating  Hydro-Electric  Plants  To  Obtain  Most  Econ- 
omical Output,  Ralph  Brown.  Power,  vol.  58,  no.  16,  Oct.  16,  1923,  pp.  614-616, 
1  fig.  Method  of  keeping  record  of  plant  performance  to  obtain  best  economy 
of  available  water;  operating  in  parallel  with  steam  plants;  obtaining  maximum 
output  from  hydro-electric  units. 

Sherman  Island,  Hudson  River.  Paper  Company  Completes  Power  Plant  on  the 
Hudson.  Eng.  News-Rec,  vol.  91,  no.  12,  Sept.  20,  1923,  pp.  470-176,  12  figs. 
Unusual  geological  condition  of  site;  self-loading  multiple-arch  dam;  864-ft. 
spillway;  large  concrete-lined  canal;  reinforced-concrcte  penstocks,  scroll  cases, 
and  draft  tubes. 

HYDROCARBONS 

Genesis  or.  Notes  on  the  Genesis  of  Hydrocarbons  and  Their  Localization  in  Certain 
Zones  of  the  Earth's  Crust,  R.  dAndrimont.  Instn.  Petroleum  Technologists — 
.11.,  vol.  9,  no.  38,  Aug.  1923,  pp.  287-291.  Qualities  of  hydrocarbons;  tectonics 
of  deposits. 

HYDROPLANES 

Design.  Hydroplanes  (Note  sur  les  hydroglisseurs),  P.  Boutiron.  Bui.  Technique 
du  Bureau  Veritas,  vol.  5,  no.  7,  July  1923,  pp.  142-147,  9  figs.  A  river  or 
marine  boat  propelled  by  purely  aerial  means,  which  latter  also  sustain  it  in 
water;  details  of  design  and  propulsion;  discusses  phenomenon  of  gliding  and 
its  practical  application. 


ICE  PLANTS 

Montgomery  Ala.  Montgomery,  Ala.,  Ice  and  Cold  Storage  Plant.  Southern 
Engr.,  vol.  40,  no.  1,  Sept.  1923,  pp.  61-64,  7  figs.  Description  of  plant  of 
Atlantic  Ice  &  Coal  Corp.,  which  consists  of  three  units,  two  100-ton  and  one 
40-ton  capacity  units;  combined  ice  and  cold  storage  plant. 

Oil-Engine  Drive.  foe-Making  with  Oil  Enginrs.  Refrigeration,  vol.  32,  no.  6, 
July  1923,  pp.  30-34,  5  figs.  Plant  in  Jersey  City  which  has  normal  daily  capa- 
city of  200  tons.  Experimental  work  showed  that  oil  engine  drive  was  most 
economical 

Oil-vs.  Corliss-Engine-Driven.  Comparative  Costs  of  Operating  a  20-Ton  Ice 
Plant.  Southern  Engr  ,  vol  40,  no.  1,  Sept.  1023,  pp.  .'.0-52,  2  figs  Compari- 
son of  operating  costs  of  a  Diesel-  oil-engine  and  a  Corliss-engine  driven  20  ton 
plant. 

INDICATORS 

Micro,  for  Hkih-Sph  d  BiraorM  A  New  Type  of  Blah-Speed  Engine  Indicator 
Power  V.ngr  ,  vol.  IK,  no.  210,  s.-pt.  I(i23,  pp  851-362,  5  iigs  Main  features 
and  advantages  of  Collins'  patent  micro-indicator,  made  by  Cambridge  & 
Paul  Instrument  Co. 
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INDUCTANCE  COILS 
High-Frequency  Circuits.  The  Design  of  Inductances  for  High-Frequency  Cir- 
cuits, C.  L.  Fortescue.  Instn.  Elec.  Engrs. — Jl.,  vol.  61,  no.  321,  Aug.  1923, 
pp.  933-939  and  (discussion)  939-943,  6  figs.  Investigation  of  proportions 
and  arrangement  of  winding  of  high-frequency  inductances  in  order  to  obtain 
minimum  ratio  ot  R/L;  deals  with  both  stranded  and  solid  wire-coils,  and 
unavoidable  limitations  arising  from  space  factor;  includes  tables  which  enable 
simple  comparisons  to  be  made  between  stranded  and  solid  wire  coils  having 
single-  or  multiple-layer  windings. 

INDUSTRIAL  MANAGEMENT 
Absence  Records.     Absence  Records  That  Aid  in  Production  Planning.     Factory, 
vol.  31,  no.  4,  Oct.  1923,  pp.  460-461,  500  and  502,  4  figs.  Records  of  absenteeism 
collected  from  four  large  Philadelphia  textile  firms  during  over  three  years  and 
dependable  facts  brought  out  by  them. 

INDUSTRIAL  RELATIONS 

Employers'  Organizations.  Employers'  Associations  in  the  United  States.  Int. 
Labour  Rev.,  vol.  8,  no.  3,  Sept.  1923,  pp.  367-379.  Activities  of  employers' 
associations;  U.  S.  Chamber  of  Commerce;  Nat.  Assn.  of  Mfrs. 

Industrial  Disputes,  Settlement  of.  How  Germany  Settles  Industrial  Disputes, 
Frankel.  Monthly  Labor  Rev.,  vol.  17,  no.  3,  Sept.  1923,  pp.  8-17.  Legal 
concililation  agencies;  jurisdiction,  organization  and  procedure  of  conciliation 
boards;  voluntary  adjustment  agencies;  effectiveness  of  conciliation  system; 
proposed  measures  for  adjustment  of  disputes. 

INTERNAL-COMBUSTION  ENGINES 

Crankless.  Crankless  Engines,  Autocar,  vol.  51,  no.  1455,  Sept.  7,  1923,  p.  419,  3 
figs.  8-cylinder  design  likely  to  be  developed  for  aircraft  use,  and  may  also 
be  applicable  to  automobile. 

Fuel-Injection  Pump.  The  Time  Lag  and  Interval  of  Discharge  with  a  Spring  Actuat- 
ed Fuel  Injection  Pump,  Robertson  Matthews  and  A.  W.  Gardiner.  Nat. 
Advisory  Committee  for  Aeronautics — Tech.  Notes,  no.  159,  Sept.  1923,  17 
figs.,  1  fig.  Deals  with  research  on  spring-actuated  fuel  pump  for  solid  or  airless- 
injection  with  small,  high-speed  internal-combustion  engines. 

Fuels  for.  Fuels  for  Internal  Combustion  Engines,  with  Special  Reference  to 
Alcohol  Production,  Frederick  Nathan.  Fuel  in  Sci.  &  Practice,  vol.  2,  no.  8, 
Sept.  1923,  pp.  249-254.  Survey  of  possible  substitutes  for  gasoline  for  use 
in  internal-combustion  engines. 

Heat  Transmission  in.  Heat  Transmission  in  Internal-Combustion  Engines  (Der 
Warmeubergang  in  der  Verbrennungskraftmaschine),  Wilhelm  Nusselt.  Zeit. 
des  Vereines  deutscher  Ingenieure,  vol.  67,  no.  28,  July  14,  1923,  pp.  692-695, 

5  figs.  Based  on  explosion  tests  in  ball-shaped  bombs,  study  is  made  of  cooling 
of  hot  combustion  gases;  formulas  for  heat-transmission  coefficients  are  derived; 
and  equation  is  developed  for  calculation  of  heat  exchange  between  gas  and  wall 
in  internal-combustion  engine. 

High-Power.  High-Power  Explosion  Engines  (Moteurs  a  explosion  a  haut  rende- 
ment),  Maurice  Dumas.  Technique  Moderne,  vol.  15,  no.  17,  Sept.  1,  i923, 
pp.  530-534,  8  figs.  Inadequacy  of  Rochas  cycle;  gives  variation  and  dimen- 
sions; instead  of  cutting  to  dead  point,  stops  short  of  it;  gives  illustrative  exam- 
ples. 

Losses  in.  Losses  in  Heat  Engines  and  Means  of  Reducing  Them,  W.  P.  Sillince. 
Diesel  Engine  Users  Assn.,  Reprint  Paper  for  meeting  June  8,  1923,  37  pp., 
including  discussion,  8  figs.  Reducing  waste  and  improving  efficiency  of  heat 
engines  of  internal-combustion,  particularly  Diesel  type;  principal  losses 
of  heat;  typical  Diesel-engine  heat  balance;  losses  to  jacket  water  and  exhaust; 
Still  engines. 

Research  and  Testing  Plant.     The  Works  and  Laboratory  of  Messrs.  Ricardo 

6  Co.,  Ltd.  Automobile  Engr.,  vol.  13,  no.  180,  Sept.  1923,  ipp.  275-278,  10 
figs.     Resum6  of  activities  at  Bridge  Works,  Sussex;  methods  and  equipment. 

See  also  Airplane  Engines;  Automobile  engines;  Carburetors;  Diesel  Engines; 
Oil  Engines. 

IRON  CASTINGS 

Chilled  Rolls.  Application  of  Scientific  Principles  to  the  Manufacture  of  Chilled 
Rolls,  Emil  Schutz.  Foundry  Trade  Jl.,  vol.  28,  no.  307,  Aug.  30,  1923,  pp. 
176-179,  8  figs  Results  of  investigation  of  number  of  problems  relating  to  manu- 
facture of  chilled  rolls  recently  carried  out  in  Germany;  factors  studies  include 
cooling  of  rolls,  heating  of  chills,  contraction,  chill,  casting  strains  and  temper- 
ature, hardness,  and  chemical  and  metallurgical  properties  of  castings.  Translated 
from  Stahl  u.  Eisen. 

IRON,  PIG 

Electrolytic  Production.  Production  of  Pig  Iron  by  the  Electric  Furnace  (La 
fabrication  de  la  fonte  au  four  elcrtriqur),  Clausel  de  Coussergues.  Societe 
des  IngC'nieurs  Civils  de  France — Memoires  et  Compte  Rendu  des  Travaux, 
vol.  76,  nos.  4-5,  Apr.-May  1923,  pp.  543-564.  Describes  different  types  of  fur- 
naces; reactions  in  electric  blast  furnaces,  and  reagents  used;  comparison 
of  open  and  closed  furnaces;  future  of  pig  iron  production  by  electric  furnace. 

IRRIGATION 
Economical  Use  of  Water.  The  Economical  Use  of  Irrigation  Water  Based  on  Tests 
Harry  S.  Clyde,  Willard  Gardener  and  Orson  W.  Isaraelscn.  Eng.  News-Rec, 
vol.  91,  no.  14,  Oct.  4,  1923,  pp.  548-552,  6  figs.  Solution  of  problem  considered 
when  water  is  available  at  given  price,  land  plentiful,  water  limited  and  land 
semi-irrigated. 

INSULATING    MATERIALS,    ELECTRIC 
Porcelain.     The  Production  of  Porcelain  for  Eletcrical  Insulation.  Frank  H.  Riddle. 
Am.  Inst.  Elec.  Engrs— .11.,  vol.  42,  no.  10,  Oct.  1923,  pp    1097-1103,  13  figs 
Ceramic  tests  on  finished  product;  combined   mcchcnicnl  and  electrical  test;  use 
of  microscope  as  aid  in  study  of  quality  and  structure  of  porcelain 
Testing.     Report  of  Committee  D-9  on  Electrical  Insulating  Materials.  Am.  Soc. 
Testing  Matls.,  advance  paper,  no.  61,  for  meeting  June  25-29,  1923,  42  pp  . 
13  figs.     Test  for  non-volatile  matter;  proposed  method  for  determining  sludging 
properties  of  transformer  oils;  measuring  power  factor  and  dielectric  constant 
of  insulating  materials  at  commercial  frequencies;  testing  electrical   insulating 
materials  for  voltage  effects  at  radio  frequencies;  testing  cable  splicing  and 
pothcad  compounds. 

INSULATORS,  ELECTRIC 
Testing  Apparatus,  Gases  Liberated  by.     Cases  Liberated  by  High-Voltage  Instil- 
lation Testing  Apparatus,  G.  W.  Jones  and  VV    ]'    Y.mt    i     s    Bui   of  Mines — 
Reports  of  Investigations,  no.  2497,  July  1923,  4  pp.    It  was  found  thai  gases 
liberated  during  teal  ing  of  insulators,  using  90,000-volt  fit  It  testing 

apparatus,  are  mainly  ozone. 

INTEGRATORS 
Root-Mf.an-Square  Value,  Calculation  of.     Mechanical  Computation  of  Hoot 
Mean  Square  Values,]     \    Umanakj       an   tnsl    Elec   Engl       Jl    vol   t2,no. 
10,  Oct.  192.!.  pp    1099  1095,  ■">  in'"      Points  ou(  that  rxx 
can  bo  quickly  calculated  mechanical!)   bi  device  ■ill' 'I    \"i  ler'i  mechanical 
integrator,  invented  65  years  ago  and  widely  vised  for  other  purposes. 
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Individual  and  Collkcttvi    Hiw.hmm;      Individual  and  Collective  Bargaining 
Under  Mexican  State  Labor  Laws,  Martha  Dobbin      Monthly  Labour  Re* 
vol    17,  noa    2  and  3,   lua    and  Sept    (923,  pp    180-240  and  140-168     Stud] 
of  contract  provisions,  employers'  and  workers  organizations  and  taboi  di  q 
and  conciliation  and  arbitration 

Lboibdation  Labor  Legislation  ol  1922  0  B  Bur  Labor  Statistics,  Bui  no  880, 
May  1923,  102  pp  Includes  information  on  wages,  hours  ol  labor,  hygiene 
and  safety,  pensions,  retirement  provisions,  insurance,  labor  organizations  and 
disputes,  etc 

LABOR ITORE 

Aehodynamic.  The  Melbourne  University  Aerodynamic  Laboratory,  W.  10.  Bassett. 
Commonwealth Engr., vol.  Ki.no  11,  June  l.  1923,  pp  410-112, 4 figs  Design- 
ed  to  carry  our  research  work  oti  aircraft  machine,  engines,  and  construction 
material;  for  affording  instruction  to  engineering  students;  testing  accurate 
models  of  airplanes  or  airships;  testing  actual  engines  used  as  to  horsepower 
developed,  fuel  consumption,  faults,  etc;  and  to  advance  technical  knowledge 
of  science  of  aeronautics 

Metallurgical.  Assembling  a  Metallurgical  Laboratory,  Richard  Rimbaeh. 
Foundry  Trade  Jl.,  vol.  28,  no  368,  Sept  1923,  pp,  201-202.  3  6gS.  Installation 
and  space  necessary;  machine  shop  and  testing  laboratory;  analytical  laboratory; 
balance  room  and  office;  storeroom. 

LATBCES 

JjOcomotivk  Wheel  Boss.  Lathes  for  Locomotive  Wheel  Bosses  (Lokomotivradsatz- 
Drchbankl,  V.  Krupski.  Zeit.  des  Vereines  dcutscher  Ingenieurc,  vol.  67, 
no.  35,  Sept.  1.  1923,  pp.  858-801,  11  figs.  Influence  of  attempts  to  increase 
efficiency  on  design  of  machine;  principal  rjarts,  drive  and  feed;  advantages 
of  new  lathe. 

LIFTING  MAGNETS 

Raw-Material  Handling.  The  Industrial  Advantages  of  Electric  Lifting  Magnets, 
F.  N.  Reville.  Australasian  Elec.  Times,  vol.  2,  no.  7,  July  27  1923,  pp,  468 
and  471-473,  2  figs.     Description  of  magnets  designed  for  handling  raw  material. 

LIGHTNING  ARRESTERS 
Testing.     Some    Fundamentals   in    Protecting   Against    Lightning,    E.    E.    Burger. 
■Gen.  Elec.  Rev.,  vol.  26,  no.  9,  Sept. 1923,  pp.  008-011,  8  figs.     Discusses  funda- 
mentals which  should  be  considered  in  commercial  testings  of  lightning  arresters, 
t  based  on  experiments  made  in  General  Engineering  Laboratory. 

LIGNITE 
TJ.  S.  Deposits.     Neglected  Sources  of  Home  Supply  of  Liquid  Fuel.     Oil  Eng.   & 
Finance,  vol.  4,  no.  83,  Aug.  11,  1923,  pp.  141-142.     Oil  obtainable  from  valuable 
lignite  deposits  in  the  United  States;  industrial  importance  of  deposits. 

LIQUIDS 

Viscositt.  On  a  Relation  Between  the  Viscosity  of  a  Liquid  and  Its  Coefficient  of 
Expansion,  D.  B.  Macleod.  Faraday  Soc. — Trans.,  vol.  19,  part  1,  no.  55, 
Julv  1923,  pp.  6-16  and  (discussion)  34-37,  Expression  is  given  for  viscosity 
of  liquids  at  different  temperature  and  pressures.  See  also  article  by  same 
author  entitled.  On  the  Viscosity  of  Liquid  Mixtures  Showing  Maxima,  pp. 
17-34,  10  figs. 

LOCOMOTIVE  BOILERS 

Repairing.  Repairing  Locomotives  in  a  Contract  Shop.  Boiler  Maker,  vol.  23, 
no.  9,  Sept.  1923.  pp.  245-249,  7  figs.  Description  of  contract  locomotive  repair 
shop  that  was  built  up  around  a  war-time  ordnance  plant;  types  of  boiler 
repairs  handled  and  methods  employed. 

LOCOMOTIVES 

Average  Life.  A  Mortality  Table  for  the  Steam  Locomotive,  F.  H.  Adams.  Ry. 
Rev.,  vol.  73,  no.  12,  Sept.  22,  1923,  pp.  423-424.  Interstate  Commerce  Commis- 
sion bureau  of  valuation  finds  that  average  expected  life  for  8165  locomotives 
is  about  31  years. 

Carbon-Vanadium  Steel  for  Reducing  Weight.  A  Practical  Example  of  Carbon- 
Vanadium  Steel  Use,  R.  J.  Finch.  Ry.  Rev.,  vol.  73,  no.  15,  Oct.  13,  1923, 
pp.  532-534,  2  figs.  Dynamic  augment  and  weight  of  new  Chicago  &  North- 
western Ry.  Pacific  type  locomotive  reduced. 

Design.  Modern  Locomotive  Engine  Design  and  Construction.  Rv.  Eng.,  vol.  44, 
nos.  522,  and  524,  July  and  Sept.  1923,  pp.  209-275,  and  334-339  and  350,  21 
figs.  July:  Positive  location  of  plates  and  buckle  for  laminated-type  spring; 
determination  stresses  in  plate  springs  and  buckles;  application  of  load  ot  lami- 
nated-type springs;  adjustment  of  weight  on  springs;  load-compensating 
arrangements.  Sept.:  Laminated  springs;  spring-compensating  gear;  design 
of  coiled  springs. 

Heat  Economy  in-.  Heat  Economy  in  Steam  Locomotives,  L.  Schneider.  Eng.  Pro- 
gress, vol.  4,  no.  7,  July  1923,  pp.  139-144,  10  figs.  Economy  in  design  of 
furnace,  boiler,  preheaters,  superheaters,  engine  and  valve  gear. 

Internal-Combustion.  High  Power  Internal  (  Ymibust  ion  Locomot  ives,  .1.  S.  Tritton 
Ry.  Rev.,  vol.  73,  no.  14,  Oct.  6,  1923,  pp.  497-499,  4  figs.  Also  Ry.  Engr.,  vol. 
44,  no.  524,  Sept.  1923.  pp.  32.5-327  and  'discussion)  327-328,  4  figs.  Trans- 
mission presents  principal  problem  of  adopting  internal-combustion  engines 
to  locomotive  service. 

Mikado.  Mikado  Type  Locomotives  for  Duluth  &  Iron  Range.  Ry.  JL,  vol.  29, 
no.  9,  Sept  1923,  p.  16,  1  fig.  Equipped  with  fecdwater  heater  and  booster; 
with  aid  of  latter  tractive  force  is  increased  to  70,000  lb.;  booster  is  piped 
to  use  superheated  steam. 

Mixed-Service.  Locomotive  for  Mixed  Service,  G.  Reder.  Eng.  Progress,  vol. 
4,  no.  7,  July  1923,  pp.  151-154,  4  figs.  Describes  recent  types  of  locomotives 
which  may  be  used  for  greatest  possible  number  of  different  types  of  trains. 

Thermic  Siphons.  A  Dynamometer  Car  Test  on  the  N.  C.  &  St.  L.  Ry.  Ry.  Rev., 
vol.  73,  no.  15,  Oct.  13,  1923,  pp.  521-526,  7  figs.  Value  of  thermic  siphon 
determined  in  test  of  same  locomotive  with  or  without  this  device.  See  also 
Ry.  Mech.  Engr.,  vol.  97,  no.  9,  Sept    1923,  pp.  521-526,  7  figs. 

Torbo-Electric  Condensing.  Ramsay  Turbo-Electric  Condensing  Locomotive. 
Ry.  Age.  vol.  75,  no.  15,  Oct.  13.  1923,  pp.  667-668,  3  figs.  Experimental 
locomotive  under  development  in  England;  results  of  tests. 

The  Ramsay  Turbo-Electric  Condensing  Locomotive  Ry.  Qas.,  vol.  39, 
no.  12,  Sept.  21,  1923,  pp.  362-366,  6  figs.  Further  details  of  this  locomotive 
and  results  of  trials. 

LUBRICATING  OILS 

Properties.  Lubricating  Oils  (Les  huiles  industriclles  de  graissage),  J.  L6vy.  Tech- 
nique Moderne.  vol.  15,  no.  17,  Sept.  1,  1923,  pp.  522-530,  6  tigs  Properties 
desired  in  liquid  lubricants:  animal  and  vegetable  oils  and  fats;  distillation; 
cracking;  fractionation  in  refining  of  oil. 

Re-refimng.  A  New  Lubrication  Development,  David  W.  Dickie.  Pac.  Mar. 
Rev  .  vol  20,  no  9,  Sept  1923,  pp.  451-152.  Describes  process  of  refining 
discarded  lubricating  oil  and  recovering  good  lubricant  contained  therein. 


Sl>.  Ml   I.  ...l-.l     CrUXDBM        What    '  -rest    A.    Hoff.      Oil 

News,  vol    ll.no    1'.,   lug    2'),  1923.  pp   j- 

right  oils  for  steam  cylinders;  type  of  feed,  Meam  temperature  and  dryness  impor- 
tant: torn, ii las  for  cylinder  oil 

TiimiM        Deterioration  oi  Turbine  Oils  in    Dee,  Alexander  Du'kham  and    - 

I      Bowrej      Engineering,   vol     116,    no    8012,    Sept     21,    192  : 

lie      Disr-iissce deterioration  due  to  atmospheric  action  on  warm  oils  a*  principal 

r  ausi   of  iniulsitieation,  and  otlii  r  '  ircun     |  effect*. 

I.i  BRICATION 

BOUNDABY  The  Nature  of  Lubrication  in  Engineering  Practice  T.  E  Stanton. 
Instn.  Pertoleum  Technologists-  .11  .  vol  '.).  no  38,  Aug  1923,  pp  200-273, 
4  ligs  Results  of  pendulum  experiments  show  that  by  means  of  comparatively 
simple  apparatus  characteristics  of  lubricants  and  bearing  metals  under  condi- 
tions of  boundary  lubrication  can  be  investigated  rapidly  and  conveniently. 


M 


MACHINE  TOOLS 
Paper  Machinery.     Special  Tools  for  Making  Paper-Mill  Machinery.  E    T.  Spidy. 

Am.  Mach  .  vol.  59,  no.  16,  Oct    18.  1923.  pp   575-578,  11  figs   "  Machines  and 

methods  used  by  Dominion  Engineering  Works;  turning,  boring  and  grinding 

large  cylinders  and  ro'ls  of  various  materials. 
Railway-Wheel    Production.     Machine   Tools   for   Railway    Wheel   Production. 

Machy.  (Loud),  vol.  22,  no.  570,  Aug.  30,  1923.  pp.  6*5^691,  12  figs.     Duplex 

boring  mills  by  Webster  &  Bennett,  Ltd.,  Coventry. 

MACHINING  METHODS 
Curves,  Large  Radius.     The  Machining  of  Curves  of  Large  Radius,  E.  W.  Eager. 
Mech.  World,  vol.  74.  nos.  1910  and  1912,  Aug.  10  and  24,  1923,  pp.  78  and 
110-111,   5   figs.     Methods   and   instruments   for   producing   work,   gages,   or 
templets  which  have  ares  or  curves  in  their  form. 

MAGNESIUM  ALLOYS 
Properties.  Magnesium  and  Extra-Light  Alloys  (Le  magnesium  et  les  alliages 
ultra-legers),  Albert  Portevin  Societe  des  Ingenieurs  Civils  de  France — 
Memoires  et  Compte  Rendu  des  Travaux,  vol.  76,  nos.  4-5,  Apr-May  1923, 
pp.  480-507.  9  figs  partly  on  supp.  plates  Mechanical  properties  of  magnesium 
and  effect  of  addition  of  other  metals;  effect  of  extrusion  on  mechanical  pro- 
perties; producers  of  magnesium  alloys  and  analyses  of  their  products;  advanta- 
ges and  uses  of  extra-light  alloys. 

MALLEABLE  CASTINGS 
Structure.  Malleable  Castings  and  Their  Changes  at  High  Temperature  (Sur  la 
constitution  des  Fontes  Malleablee  et  les  modifications  qu'elles  subissent  instan- 
tanement  aux  hautes  temperatures).  Fonderie  Moderne,  vol.  17,  Aug.  1923. 
pp.  274-276,  5  figs.  Compares  American  and  European  malleable  castings 
and  their  micro-structure  (Revue  de  la  Soudure  autogene.) 

MATERIALS 

Cohesive  Force.     Cohesion  from  the  Engineering  Standpoint  A.  A  Griffith.     Engin- 
eering, vol.   116,  no.  3012,  Sept.  21,   1923,  p.  377.     Explains  author's  t!  i 
of  plastic  strain,  in  which  conclusion  is  reached  that  it  is  simply  external  n 
testation  of  phase  changes  occurring  within  material.  Paper  before  Brit    Assn. 

Strength  Testing.  Further  Researches  on  the  Strength  of  Materials.  W.  E.  Dalbv. 
Roy.  Soc— Proc,  vol.  103,  no.  A720,  Apr  3,  1923.  pp.  8-25,  7  figs  Describes 
recent  researches  with  author's  modified  testing  machine  and  elastic  recorder, 
and  his  new  instrument  for  getting  records  of  torque  and  twist  positive  and 
negative  limits,  called  elastic  torque  twists  recorder. 

The  Testing  of  Materials  and  Its  Effects  on  Engineering,  G.  B.  L'pton. 
Soc.  Automotive  Engrs. — JL,  vol.  13,  no.  4,  Oct.  1923.  pp.  296-299  and  (dis- 
cussion) 299-300  and  312.  Properties  of  materials:  endurance  curves;  factor 
of  safety.  Discusses  the  four  bases  of  design,  namely  strength,  fatigue, 
stiffness,  and  shock. 

MATTER 

Electrical  Structure  of.  Electrical  Structure  of  Matter,  Ernest  Rutherford. 
Engineer,  vol.  136,  no.  3533.  Sept.  14,  1923.  pp.  2S-29.  Discusses  Bohr's  theory 
on  outer  structure  of  atom;  nucleus  of  atom,  and  its  structure  Author  points 
out  that  there  is  not  same  certainty  today  as  a  decade  ago  that  atoms  of  an 
elements  contain  hidden  stores  of  energv  See  also  Elec.  Rev.,  vol  93.  no. 
2390,  Sept  14,  1923.  pp.  384-386,  and  Chem.  News.  vol.  125.  nos.  3309,  3310, 
and  3311,  Sept.  14,  21  and  28,  1923,  pp.  161-165,  177-1S2  and  193-197.  Paper 
read  before  Brit.  Assn. 

METALLOGRAPHY 

A.S.T.M.  Report.  Report  of  Committee  E-4  on  Metallography.  Am.  Soc.  Testing 
Matls. — advance  paper,  no.  18,  for  meeting  June  25-29,  1923,  15  pp.  Proposed 
tentative  definitions  of  terms  relating  to  metallography;  photography  as 
applied  to  metallography;  and  metallographic  testing  of  non-ferrous  metals 
and  alloys. 

Structure,  Theory  of.  Development  and  Possible  Achievements  of  Metallographic 
Research  (Entwicklung  und  mcglii  he  Ziele  der  mctallkundlichen  Forschung),  F. 
Sauerwald.  Zeit.  fur  Metallkundc.  vol,  15,  no.  7.  July  1923.  pp.  184-190. 
With  special  consideration  of  kinetic  theory  of  structure. 

METALS 

Fatigue  of.  The  Fatigue  Failure  of  Metals.  C  F.  Jenkin.  Rov.  Soc. — Proc, 
vol.  103,  no.  A720,  Apr.  3,  1923,  pp.  121-13S.  13  figs.  Describes  theory  which 
appears  to  offer  reasonable  explanation  of  most  of  principal  phenomena  observed 
when  wrought  iron,  steel,  nickel,  copper,  and  some  other  metals  are  tested. 

Gases  IN.  Gases  in  Metals,  Louis  Jordan.  Am  Soc.  Testing  Matls. — Advance  paper, 
no.  20,  for  meeting  June  25-29,  1923,  10  pp.  Methods  for  determining  gases 
in  metals;  effects  of  gases  in  practical  metallurgy ;  application  of  methods  of 
analysis  for  gases, 

Rustproof.  Acid  and  Rust  Proff  Materials  for  Chemical  Works,  Rex  Furness. 
(hem  Age  (l.ondl  vol.  9,  no.  219,  Aug.  25,  1923,  pp  198-200.  Describes 
more  important  acid-resisting  and  rustproof  metals  and  alloys  and  discusses 
chemical  properties  which  are  demanded. 

MINERALS 
Non-Metallic,  Canada.     Prepared   Non-Metallics  in  Canada,  S.  J.  Cook.     Can. 
Chem.  &  Metallurgy,  vol.  7.  no.  9,  Sept.   1923,  pp    220-231       Their  consump- 
tion by  the  principal  Canadian  industries  during  1922;  possibilities  for  develop- 
ment. 

MINES 
Ventilation.  Economy  and  EfTiciencv  in  Ventilation,  Joseph  Parker.  Colliery 
Guardian,  vol.  120.  nos  3268  and  8269,  Aug.  17  and  21.  1928,  pp.  397-399  and 
465-466,  0  tigs.  Determining  characteristics  of  a  fan.  regulators;  Sirocco  fans; 
experiments  with  evasee;  power-saving  arrangements;  etc.  Problems  arising 
from  excessive  resistance  of  lome  splits;  position  of  regulator  and  booster  fan; 
fan  drives. 
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MOLDING  MACHINES 
Flask  Equipment.  Suitable  Flask  Equipment  for  Molding  Machine,  Arnold  Lenz. 
Can.  Foundryman,  vol.  14,  no.  9,  Sept.  1923,  pp.  13-16  and  32,  19  figs.  Laying 
out  of  flasks;  materials  for  flasks;  equipment  should  be  inter  changeable;  no 
gaggers  need  be  used,  if  properly  fitted  to  pattern;  sand  strip,  which  is  really 
a  permanent  continuous  gagger,  recommended. 

MOLDING    METHODS 

Planer  Tables.  How  to  Mold  a  Planner,  Table,  R.  H.  Palmer.  Foundry,  vol.  51, 
no.  19,  Oct.  1,  1923,  pp.  7*57-769,  8  figs.  Method  of  preparing  and  venting 
sand  bed  to  prevent  scabbing  on  face;  faults  of  omission  and  commission 
in  patternmaking  practice. 

MOLDS 

Design.  Design  of  Cast-Iron  Molds  for  Casting  under  Pressure  (Le  Dessin  des 
Coquilles  pour  le  Moulage  sous  pression).  Fonderie  Moderne,  vol.  17,  Aug. 
1923,  pp.  256-258,  1  fig.  Difficulties  in  casting,  elimination  of  air,  complete 
filling  of  mold,  life  of  mold  of  various  compositions.  (Abstract  from  La  Machine 
Moderne). 

Gating.  The  Importance  of  Proper  Gating,  F.  G.  Edwards.  Metal  Industry  (Lond.\ 
vol.  23,  no.  10,  Sept.  7,  1923,  pp.  195-196,  3  figs.  Discusses  factors  which  should 
be  considered. 

MORTAR 

Fatigue.  Fatigue  of  Mortar,  R.  B.  Creppe.  Am.  Soc.  Testing  Matls.,  advance 
paper,  no.  41,  for  meeting  June  25-29,  1923.  9  pp.,  6  figs.  Results  of  investiga- 
tion of  fatigue  element  with  respect  to  cement  mortar  carried  on  in  Testing 
Matls.  Laboratory  of  Purdue  University. 


N 


A.  S 


NOMENCLATURE 
T.  M.  Committee  Report.     Report  of  Committee  E-8  on  Nomenclature  and 
Definitions.     Am.  Soc.  for  Testing  Matls. — Advance  paper,  no.  5,  for  meeting 
June  25-29,  1923,  16  pp. 

NON-FERROUS  METALS 

A.  S.  T.  M.  Report.  Report  of  Committee  B-2  on  Non-Ferrous  Metals  and  Alloys. 
Am.  Soc.  Testing  Matls. — advance  paper,  no.  15,  for  meeting  June  25-29,  16 
pp.,  1  fig.  Proposed  revised  tentative  specifications  for  seamless  admiralty 
condenser  tubes  and  ferrule  stock;  and  for  determination  of  zinc  in  pig  lead. 

Electrolytic  Production.  Metallurgy  of  Electrolytic  Non-Ferrous  Metals  (M6tal- 
lurgie  des  m£taux  non  ferreux  par  ['electrolyse) ,  M.  Altmayer.  Society  des 
Ingfinieurs  Civils  de  France — Mfmoires  et  Compte  Rendu  des  Travaux,  vol. 
76,  nos.  4-5.  Apr-May  1923,  pp.  508-542,  7  figs,  partly  on  sup.  plate.  Discusses 
copper,  lead  tin,  zinc,  cadmium,  nickel  and  precious  metals,  and  describes 
principally  American  practice  of  electrolytic  production. 

Research  Problems.  The  Trend  of  Research  in  the  Non-ferrous  Industry,  Paul 
D.  Merica.  Indus.  &  Eng.  Chem.,  vol.  15,  no.  9,  Sept.  1923,  pp.  895-897. 
Corrosion  problem;  what  is  to  be  done  with  scrap;  chemistry  of  metals  at 
high  temperature;  new  industrial  uses  for  non-ferrous  metals  and  alloys;  fabrica- 
tion of  metals  and  alloys. 


o 


OILS 
Road.     Use  of  Air  Bath  in  Determination  of  Solid  Residue  of  Road  Oils  at  100  Penetra- 
tion, H.  F.  Clemmer  and  H.  C.  Helmle.     Am.  Soc.  Testing  Matls.,  advance 
paper,  no.  58,  for  meeting  June  25-29,  1923,  5  pp.,  1  fig.     With  new  hot  air 
bath  it  is  possible  to  check  samples  of  oil  to  1  per  cent. 

OIL  ENGINES 

Continental  Practice.  Continental  Oil  Engine  Practice,  J.  L.  Chaloner.  Gas 
&  Oil  Power,  vol.  19,  no.  217,  Oct.  4,  1923,  pp.  1-3.  Professor  Nagel's  researches; 
port  scavenging;  M.  A.  N.  and  Sulzer  systems;  cooling;  preheating  of  starting 
air;  Professor  Neumann's  tests;  machanical  injection;  heat  transmission. 

Piston  and  Cylinder  Lubrication.  Operation  of  Marine  Oil  Engines,  John  Lamb. 
Inst.  Mar.  Engrs. —  Trans.,  session  1923-1924,  Aug.  1923,  pp.  172-192  and 
(discussion)  192-205,  4  figs.     Discusses  lubrication  of  cylinders  and  pistons. 

OIL   I 

Burners.  The  Scarab-Coen  <>il  Burning  System,  <>il  Eng.  &  Finance,  vol.  4,  no.  85, 
Aug.  25,  1923,  pp.  212-211.  .'i  figs.  System  of  mechanical  nil  burning  which 
operates  under  low  pressure;  details  of  design;  oil  heater;  duplex  strainer. 

Combustion  in  Diesel  Engines.  Liquid  Fuels  and  Their  Combustion  in  Diesel 
Engines  (Flussige  Brennstoffe  und  ihre  Verbrennung  in  der  Deisel-maschine), 
Otto  All.  Zeit,  des  Vereines  deutscher  [ngenieure,  vol,  67,  no.  28.  July  14. 
1923,  pp.  686-691,  13  figs.  Review  of  knoweldge  on  chemical  and  physical 
properties  of  fuels  and  of  combustion  process  in  Diesel  engine;  gives  tables  show- 
ing ignition  temperature  required  in  engine  for  various  fuels;  apparently  no 
ifieation  and  no  appreciable  evaporation  precede  ignition;  ignition  point 
appends  upon  chemical  constitution;  all  liquid  furls,  including  benzol,  burn 
when  the  required  ignition  temperatures  are  reached. 

Efficient  Burning.  Burning  Liquid  Fuel  Efficiency,  II.  \.  Anderson,  Iron  Trade 
Rev.,  vol  73.no  16,  Oct.  18,  1923,  pp  1097-1098  and  1105  Type  of  burner 
and  design  of  furnace  principal  factors  in  economical  use  of  fuel  oil;  refractories, 
use  of  insulating  brick,  and  condition  of  fuel  also  influence  efficiency. 

Industrial  Power  Pi.  wis     ON  as  Fuel  in  Industrial  Power  Plant.  Douglas  Hender- 
son.    Power  Planl   Eng.,  vol,  27.  no,    m.  Oct     I,   1923.  pp.  974-976,  2  fig 
How  practical  and  economic  considerations  affect  use  and  selection  of  fuel. 

OPEN-HE  \P'I  II  M  P\  o  is 
Comfhmmd-Gah  F'ihino     Compressed-Gas    Firing  of  Open-Hearth  Furnaces,  Ger- 
hard Donner.     Iron  a  Coal  Trades  Re\  .  vol    107,  no  2897,  Sept    7.  1923.  p. 

353,  3  tigs       Also  I  oundry  Trade  .11  ,  vol    28,  no    371,  Sept    27.    1923.  p.  273. 

3  ligs.    Describes  carried  out.  and  results  obtained,  on  experimental  3-ton 
open  hearth  furnace  heated  by  compressed  gas.    Translated  from  Statu  u. 

Eisen. 

Limf.  vs   i.imkstom  Pbactici       Lime  i      Limi   torn  in  Ba  i<  Open-Hearth  Pi 

as  Affecting  Time  Costs.  Lewis  M    I  ultorj      Iron  <v  Steel  ol  <  an  .  vol   6,  no. 
>i    1923,  pp  180-181      '  omparison  of  material  costs 

on.  SB  o  i 
World's  Resources,    Oil  Shalt    A   Comprehensive  Burvey,  Victor  C    Alderson, 
Min.  Congress  J], ,  vol   9.  no    10,  Oct    1923,  pp   383-386      Notes  on  oil  shall 
in  Scotland.  England,  Germany,  Sweden,  Spain  and  Newfoundland;  Aft 

oil  shale;  importance  in  Bsthonia   di  po  it    in  I  mt<d  states,  ■■specially  western 

resources,  extent  of  world's  resources       BibllOgl 
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ORES 
Tonnage  and  Grade  Calculation.     How  to  Calculate  Tonnage  and  Grade  of  an 
Ore  body.  James  E.  Harding.     Eng.  &  Min.  Jl. — Press,  vol.  116,  no.  10,  Sept. 
8,  1923.  pp.  445-448,  7  figs.     LJsual  practice  ignores  important  factors;  formulas 
suggested  have  wide  application  and  eliminate  personal  taste  and  judgment. 

OXY-ACETYLENE  WELDING 

Overhead.  Welding  Overhead  with  the  Oxy-Acetylene  Flame,  C.  J.  Nyquist. 
Am.  Welding  Soc. — Jl.,  vol.  2,  no.  8,  Aug.  1923,  pp.  13-14.  Discussion  of  one 
most  difficult  applications  of  oxy-acetylene  welding. 

Sheet  Aluminum.  The  Autogenous  Welding  of  Sheet  Aluminium  bv  the  Oxy- 
Acetylene  Process,  A.  Eyles.  Machy.  (Lond),  vol.  22,  no.  574,  Sept.  27,  1923, 
pp.  822-825,  19  figs.  Aluminum  welding  fluxes;  welding  material;  preparing 
metal  for  welding;  power  of  blowpipes;  execution  of  sheet-aluminum  welding; 
treatment  after  welding. 

Tanks.  Welding  Small  Tanks  by  the  Oxy-Acetylene  Process.  Acetylene  Jl.,  voL 
25,  no.  3,  Sept.  1923,  pp.  117-124,  20  figs.  Welding  practices;  examples  of 
tank  welding;  comparison  of  costs. 


PAINTS 
Testing  Films.     Further  Studies  of  the  Physical  Properties  of  Drying-Oil,  Paint 
and   Varnish   Films,   Harley   A.   Nelson   and   George   W.    Rundle.     Am.   Soc. 
Testing  Matls.,  advance  paper,  no.  50,  for  meeting  June  25-29,  1923,  13  pp.. 
6  figs.     Discusses  three  aspects  of  testing  of  paint  films. 

PAPER  MANUFACTURE 

Bleaching  of  Lignocellulose.  Bleaching  of  Ligno-Cellulose.  Carl  Schwalbe  ana 
Herman  Wenzyl.  Paper,  vol.  32,  no.  23,  Sept.  26,  1923,  pp.  3-6  and  23.  Dis- 
cusses effect  of  addition  of  mineral  acids  on  bleaching  of  wood  pulp;  relative 
advantages  of  alkaline  and  acid  bleaching. 

Cylinder  Machines.  Cylinder  Papermaking  Machine.  Paper  Trade  Jl.,  vol.  77, 
no.  11,  Sept.  13,  1923,  pp.  50-54,  7  figs.  Describes  cylinder  machine  patented 
by  George  L.  Bidwell,  with  improved  means  for  feeding  cylinder  vats  with  solu- 
tion of  water  and  fiber  and  for  controlling  suction;  other  improvements. 

Problems  and  Developments.  The  Paper  Industry;  Problems  and  Recent  Develop- 
ment, Bjarne  Johnsen.  Indus.  &  Eng.  Chem.,  vol.  15,  no.  9,  Sept.  1923,  pp. 
891-893.  Improvements  in  sulphite  process;  recovery  of  by-products;  wood 
substitutes;  improvements  in  bleaching;  sizing;  importanceof  scientific  control. 

Pulp  Manufacture.  The  Decker  Process  for  Sulphite  Pulp,  C.  S.  V.  Harkings. 
Paper  Trade  JL,  vol.  77,  no.  13,  Sept.  27,  1923,  pp.  51-52,  1  fig.  Improvement 
in  sulphite  cooking  method. 

PAPER   MILLS 

Drying  Machines.  Report,  Discussion  and  Cost  Figures  on  the  Efficiency  of  Elec- 
tric Paper  Drying  Machine,  John  E.  Alexander.  Paper  Trade  .11. ,  vol.  77,  no.  12, 
Sept.  20,  1923,  pp.  43-44.  Figures,  data  and  discussion  regarding  efficiency 
of  drying  paper  by  steam  and  by  electricity. 

Ventilation.  Heat  Recovery  Atom  Machine  Room  Vapor,  J.  O.  Ross.  Paper  Trade 
JL,  vol.  77,  no.  14,  Oct.  4,  1923,  pp.  47-49.  Principle  of  ventilating  machine 
room  in  paper  manufacturing  plant;  sources  of  waste  heat;  Briner  economizers. 

PATTERNS 

Large  Castings.  Large  Pattern  and  Core  Work  on  the  Pacific  Coast.  Am.  Mach., 
vol.  59,  no.  15,  Oct.  11,  1923,  pp.  553-555,  7  figs.  Method,  used  in  making 
large  pipe  connections  for  turbine  work,  of  building  both  patterns  and  cores 
with  sand  over  skeleton  wooden  frames  to  cheapen  cost  where  but  few  cast- 
ings are  required. 

Nickel-Plated  Plates.  Nickel  Plated  Production  Pattern  Plates,  William  H.  Parry. 
Metal  Industry  (N.  Y.),  vol.  21,  no.  9,  Sept.  1923,  p.  358.  Method  of  over- 
coming difficulty  of  sand  adherence. 

Standardization.  Pattern  Standardization,  E.  S.  Carman.  Metal  Industry  (N  Y.) 
vol.  21,  no.  10,  Oct.  1923,  pp.  400-401.  Need  for  this  work  and  possibilities 
of  eliminating  some  of  unseen  wastes  of  foundry.  (Abstract.)  Bui.  Am. 
Foundrymen's  Assn. 

PIGMENTS 

White  Paint,  Optical  Properties.  Some  Optical  Properties  of  White  Paint  Pig- 
ments in  the  Ultra-Violet  Spectrum,  A.  H.  Pfund.  Am  Soc  Testing  Matls  , 
advance  paper,  no.  51,  for  meeting  June  25-29,  1923,  11  pp.,  6  figs.  Treats 
of  certain  properties  of  paint  pigments  in  ultra-violte  region  of  spectrum. 

PIPE 

i  no  nos  idssis.  New  Logarithmic  Equation  for  Friction  Losses  in  Pipes.  F.  W. 
Greve.     Eng.  News-B.ec,  vol.  91,  no.  16,  Oct    11,1923,  p  605.    Formula  devide 

with  aid  of  reducing  number  of  variables  to  minimum 
REINFORCED,  Stresses  in.      The  Stresses  in  Pipes  Reinforced  bv  Steel  Rings.  Gilbert 
Cook.     Engineering,  vol.   116,  no.  3015.  Oct     12.   1923.  pp    447-478,  2  figs. 
Investigation  of  conditions  undei  winch  reinforced  pipe  mas  be  made  lighter 
than  plain  pipe  even  when  no  difficulties  of  welding  would  be  encountered; 

conclusions  regarding  relation  between  spacing  of  rings  and  tin  n  effecth  I 
Paper  read  before  Brit.  Assn. 

PLANERS 
Herringbone-Gear,  a  New  Herringbone  Gear  Planer.  \    Leerberg      ton    Mach., 
vol.  59,  no.  15.  Oct.  11,  1923,  pp.  561-568,  3  figs      Features  ol  design  proposed 
to  overcome  difficulties  usually   encountered;   two   tools   cut    simultaneousbj 
and  move  in  helical  path;  work  held  stationary  during  cutting  to  givi  stability 

Pl.\  l  i 
Rei  pangular,  Stresses  in      Stri      1     tributioi  in  a  Rectangular  Plate  having  two 
Opposing  Edges  Sheared  in  Opposite  Directions,  <      E    [nglis      Roj     Boo 
Pro.- .  vol    103,  no     \72:<,  July  2.   1923.  pp    598-610,   o   figs      Distributions 
obtained  an  apparently  in  close  agreement  with  tho  I    determin- 

ed b\    Prog    <  ok.  i 

PRE0IP1  I  \  HON 
Cottiu  i  i  Process      Electrical  Precipitation  Process,  P   I     Landolt  and  N    v\    Bult 
zer      Paper,  vol    32,  no    23,  Sept    26    1923,  pp   7  s       Vdvante  d  for 

practical  application  of  CottreU  processes  to  papei    ind  nents 

in  opera!  ion  and  reducl  ion  ol  < ,  nun  w  :,st,  j 

PR]  SSES 
Htdraulk       Hydraulic  Plants     \  Fen  General  I  n  oh 

\b.li    World,  vol    74.no    1914,  Sept    6    1923    pp    145-146      Hydraulic  plants 
for  forging,  riveting,  shearing   baling,  and  other  pn  aped 

in  lour  types  each  ol  n  bit  h  is  discu 

Pi  i,\  i  i;i/.i  D  C0A1 
Pi. aii   iii-ii-'.    Furnaces      Powdered    Fuel    For    Furnace  Work      Engineering, 
vol    i  it;,  no  801 1.  Oct    5,  1923,  pp  p    124      Di 

of  pulverized  coal  installation  foi  plate-heating  furnace 
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PI  SIPS 

Dtrp-Wi  ii,     A  New  Tspi  .,f  Deep  Well  Pump.     Refrigeration,  voL  32,  no.  0,  .Iu!y 

1923.  pp  (2-48,  5  tigs  Water  elevated  l>y  iikhii^  of  propeller  similar  to  thut 
employed  for  propelling  .ship*      Advantages  of  Axiflo  pump. 

PYROMETERS 

Thermoelectric       Note  e  on  Thcrmoelect rir  Pyrometer*  and  Instructions  for  Their 
on  ii, dt  Treating  steel.    Am,  Boo,  for  Steel  Treating — Trans.,  vol.  4,  do 

.1,  Sept     1923,   pp    410-480,    8  figs.     Thermocouple  or  "fire-end";  leads  from 

thermocouple  to  indicator  or  recorder;  indicators  and  recorders;  cold-junction 
compensation;  installing  pyrometers.  Report  of  Sub-Committee  —  IV, 
on  Pyrometrj  . 


QUANTUM  THEORY 
Principles  of.  The  Underlying  Principles  of  the  Quantum  Theory  and  Its  Exper- 
imental Investigation  |  Die  Grundlagcn  der  Quantcntheorie  und  ihre  experimen- 
telle  Priifung),  Rudolf  Ladenhurg.  Zeot.  fiir  teelmisehe  Pliysik,  vol.  4,  nos. 
0  and  7,  1023,  pp  226-232  and  249-258,  S  figs.  .Notes  on  continuous  spectrum 
of  hollow-space  radiation;  theory  of  specific  heats;  Einstein  quantum  equation; 
Bohr  atom  theory;  series  lines  of  hydrogen;  Bohr's  correspondence  principle; 
periodic  system  of  elements.     Bibliography. 


R 


RADIO  COMMUNICATION 

Neon  Tubes.  Experiments  With  the  Neon  Tube,  S.  O.  Pearson.  Wireless  World, 
vol.  12,  nos.  190  and  191,  Apr.  7  and  14,  1923,  pp.  2-5  and  34-37,  11  figs.  How 
a  neon  lamp  can  be  made  to  produce  oscillating  currents;  application  to  relays 
and  recorders 

Receivers.  Sitter-Regenerative.  The  Armstrong  Super-Regenerative  Receiver. 
Wireless  World,  vol.  12,  no.  193,  Apr.  28,  1923,  pp.  111-115,  6  figs.  Two  papers 
read  before  Radio  Soc.  of  Great  Britain,  viz,;  Single-Valve  Super-Regenerative 
Receiver,  by  A.  D.  Cowper,  and  Two-Valve  Super-Regenerative  Receiver,  by 
Q.  P.  Mair. 

RADIOTELEGRAPHY 

Wavemeters.  Building  a  Wavemeter.  Wireless  World,  vol.  12,  no.  196,  May  19, 
1923,  pp.  198-200,  4  figs.  Describes  instrument  similar  to  Townsend  type  in 
principle,  but  having  several  novel  points  in  its  construction. 

RADIOTELEPHONY 
Duplex.  Some  Modern  Developments  in  Duplex  Telephony,  P.  P.  Eckersley. 
Wireless  World,  vol.  11,  no.  177,  Jan,  6.  1923,  pp.  455-461,  5  figs.  Definition 
of  duplex  telephony;  uses  the  inherent  problem  and  principles  of  solution; 
aerial  system;  protected  receiver  systems,  including  two  wave-lengths, two  aerials 
and  two  wave  lengths, single  aerial;  best  wave-length  method;  side  tons;  des- 
cription of  typical  installation;  group  communication. 

RAILS 

Corrosion,  Prevention  of.  Oiling  Prevents  Corrosion  of  Rail  and  Fixtures. 
Ry.  Rev.,  vol.  73,  no.  19.  Sept.  15,  1923,  pp.  377-378,  2  figs.  Delaware  Lacka- 
wanna <fc  Western  R.  R.  develops  cheap  and  satisfactory  way  to  prevent 
corrosion  from  salt  drippings  and  other  causes. 

Manufacture.  The  Production  of  Iron  and  Steel  for  Railway  Purposes,  Cecil 
J,  Allen.  Ry.  Engr.,  vol.  44,  nos.  521,  523,  and  524,  June,  Aug.  and  Sept.,  1923, 
pp.  222-226,  309-313  and  344-349,  26  figs.  Methods  employed  in  manufactur- 
ing iron  and  steel  constituents  of  railway  track,  structures  and  rolling  stock. 
June:  Rolling  of  steel  rails  and  heavy  sections.  Aug.:  Finishing,  testing  and 
inspection  of  steel  rails.  Sept.:  Recent  tests  on  basic  open-hearth  rails  and 
method  and  results  of  Sandberg  sorbitic  treatment. 

RAILWAY  ELECTRIFICATION 
Illinois   Central,    Chicago.     Termina  llmprovement   and   Electrification   of   the 
Illinois  Central  Railroad  at  Chicago,    Daniel  J.  Brumley.     Ry.  Rev.,  vol.  73, 
no.  9,  Sept.  1,  1923,  pp.  299-303.     Work  now  in  progress  involves  extensive 
re-arrangement  of  facilities  in  addition  to  change  of  motive  power. 

RAILWAY  MOTOR  CARS 

Electric.  Motor  Car  and  Trailer  of  the  Stockholm  Railway  Company  (Aktiebolaget 
Stockholms  sparvagars  nva  notor-och  sliipvagnar),  Gusta  Lindman.  Teknisk 
Tidskrift,  vol.  53,  no.  9,  Mar.  3,  1923.  pp.  (Elektroteknik)  31-35,  9  figs.  Details 
of  design  and  construction  of  new  rolling  stock  for  overhead  electric  lines. 

Gas-Electric-Rattery.  A  Gas-Electric-Batterv  Car  for  Railway  Service,  R. 
J.  Needham.  Ry.  Rev.,  vol.  73,  no.  15,  Oct.  13,  1923,  pp.  535-539,  2  figs. 
Reserve  capacity  and  provision  against  breakdowns  combined  with  double- 
end  control,  regenerative  braking  and  other  special  features. 

Gasoline.  Gasoline  Motorized  Coach  for  the  C.  &  N.  W.  Ry.  Age.  vol.  75,  no. 
13,  Sept.  29,  1923,  pp.  585-587,  3  figs.  Trial  run  shows  practicability  of  syn- 
chronized double  motor  drive  and  double-end  control 

Pneumatically  Synchronized  Engines.  Two  Pneumatically  Synchronized  Engines 
Used  in  New  Railcar.  Automotive  Industries,  vol.  49,  no.  15,  Oct.  11,  1923, 
pp.  749-751,  4  figs.  Standard  railway  coach,  adopted  in  preference  to  lighter 
automotive  construction,  requires  more  power  than  single  stock  unit  will 
develop;  clutches,  gears  and  throttle  controlled  by  air;  brake  compressor 
electrically  driven. 

Types.  Railroad  Motor  Cars.  Eng.  Progress,  vol.  4,  no.  7.  July  1923,  pp.  125-128, 
6  figs.     Types;  drive;  power  transmission;  engine  equipment. 

RAILWAY  OPERATION 

<\R  Interchange.  Interchange  of  Rolling  Stock.  Int.  Ry.  Congress — Bui.,  vol. 
5,  no.  8-9,  Aug  Sept  1928,  pp.  747-770.  Discussion  on  interchange  of  freight 
cars  and  penalty  charge  sin  case  of  delay  in  return  of  that  stock;  rules  to  be  adopt- 
ed in  relations  between  railways  themselves;  rules  to  be  adopted  in  relations 
between  railways  anil  consignors  and  consignees. 

Train  Control.  Automatic  Train  Control,  W.  J.  Thorrowgood.  Ry.  Eng.,  vol. 
44,   no    521,   June   1923,   pp.    128-220.     Cost;   comparative  figures;   need  for 

automatic  trai mtrol. 

Automatic  Train  Control  on  Chicago  &  Alton  R.  R.  Rv.  Rev  ,  vol.  73,  no. 
11,  Sept.  15,  1923.  pp.  379-384,  It  fit's.  Test  section  14  mi.  in  length  recently 
put  in  sen  ice  between  Normal  and  Lexington,  111. 

I.  C.  C.  Report  on  Sprague  Tram  ( 'ontrol  Testa  onN.  Y.  C.  Ry.  Signaling, 
vol.  16,  no.  9,  Sept.  1923.  pp.  367-869,  Analysis  of  tests;  it  has  been  demon- 
strated thai  magnetic  impulse  oan  be  transmitted  in  electrified  territory  from 
permanent  track  magnets  to  locomotive  regardless  of  speed,  oscillation,  or 
weather  eonilit  ioiis.  and  that  such  impulse  will  actuate  locomotive  apparatus 
to  provide  automatic  brake  application  in  practical  manner.     (Abstract,) 


RAILWAY  REPAIR  SHOPS 

Electrical  Applications  Electrical  Applications  at  the  Transcona  Shops,  Alfred 
C    Turtle       Ry    Idee    Engr.   vol     IV  1928,  pp    261.287,   17  figs. 

Canadian  National  Railway  make  extensive  ui>e  of  electric  energy;  heat  treat- 
ment with  electric  fun 

Locomotive.     A  Straight  Line  Method  for  1  s|,„pB      Lawrence  Richardson. 

Ry.  Rev  .  vol   73,  no    10  ■-'(.    pp   339-846,   4  figs.  Progressive  system 

for  classified  repairs  patterned  after  best  industrial  production  practice. 

RAILWAY  SIGNALING 

Automatic.  The  Automatic  Signalling  Between  Marylebone  and  Wembley,  Great 
Central  Section,  London  iv.  North  Eastern  Railway,  Ry.  Gas  .  vol.  39,  no.  10, 
Sept  7,  1923.  pp,  302-309,  16  figs  Describes  new  features  and  departures  from 
precedent;  how  steam  worked  railway  has  all  those  safeguards  and  facilities 
hitherto  only  to  be  found  on  rapid-transit  electrically  operated  lines. 

Foo  Repeatlk  Signals.  Signalling  Apparatus  on  the  Metropolitan  Railway  for 
Use  in  Foggy  Weather  and  Snow.  W  Challis.  Ry.  Engr.,  vol  44.  no.  522.  July 
1923,  pp.  245-247,  7  figs.  Describes  fog  repeater  signals,  which  enable  trains 
to  run  to  time  even  in  very  dense  fogs. 

Interlocking.  Dynamic  Indication  for  A  C  Power  Interlocking*  Ry.  Engr., 
vol.  44,  no.  521,  June  1923,  pp.  205-206  and  211,3  figs.  Descril>es  how  dynamic 
indication  may  be  obtained  for  points  and  signals  operated  by  alternating  cur- 
rents. 

RAILWAY  TRACK 

Crossings.  An  Analysis  of  the  Various  Methods  I'sed  for  Calculating  Dimensions 
for  Points  and  Crossings,  R.  D.  Walker.  Ry.  Engr..  vol.  44,  no.  523,  Aug. 
1923,  pp.  314-315,  5  figs.  Discusses  four  general  methods,  namely.  (1)  turnout 
curve  tangential  to  main  line  and  to  crossing  at  theoretical  point  of  crossing; 
(2)  turnout  curve  tangential  to  switch  at  its  heel  and  to  crossing  at  theoretical 
point  of  crossing;  (3)  turnout  curve  tangential  to  main  line  and  to  wing  rail  of 
crossing  at  its  toe:  and  (4)  turnout  curve  tangential  to  switch  at  its  heel  and 
to  wing  rail  of  crossing  at  its  toe. 

REDUCTION  GEARS 
Calculation.  Calculation  of  High-Speed  High-Powed  Gears  (Calcul  des  engrenages 
a  grande  vitesse  et  pour  grande  puissance),  Alb.  Schlag.  Revue  Universelle 
des  Mines,  vol.  18,  no.  5,  Sept.  1,  1923,  pp.  321-344.  10  figs.  Gears  for  speed 
reduction,  their  calculation  and  construction,  including  dimensions  of  pinions; 
profile,  types  and  angle  of  teeth;  recommends  30-deg.  angle. 

REFRIGERANTS 
Natural-Gas  Gasoline  as.     The  Use  of  Highly  Volatile  Natural  Gas  Gasoline  as  a 
Refrigerant,  L.  D.  Wyant.     U.  S.  Bur.  of  Mines — Reports  of  Investigations, 
no.  2510,  Aug.  1923,  10  pp.     Experiments  indicate  that  volatile  gasoline  can 
be  used  to  advantage  in  many  refrigerating  plants. 

REFRIGERATION 
Packing-House.     Refrigeration  in  The  Packing  House,  H.  J.  Macintire.     Southern 
Engr.,  vol.  30,  no.  1,  Sept.  1923,  pp.  39-41,  2  figs.     Refrigeration  required  and 
temperatures  used  with  various  products. 

RESEARCH 
Iron  Industry.  Scientific  Research  in  the  Iron  Industry.  (Wissensebaftliche  For- 
schung  in  der  Eisenindustrie),  P.  Goerens.  Stahl  u.  Eisen.  vol.  43.  no.  37,  Sept. 
13,  1923,  pp.  1191-1199,  10  figs.  The  relation  of  research  to  development  of 
iron  industry;  its  puroose,  costs  and  benefits;  the  necessity  of  comprehensive 
industrial  research,  and  co-ordination  between  industrial  research  bureaus,  inves- 
tigating committees,  iron-research  institutes  and  colleges.     Editorial  comment. 

ROADS,  CONCRETE 
Calcium  Chloride,  Use  of.  An  Investigation  in  the  Use  of  Calcium  Chloride  as  a 
Curing  Agent  and  accelerator  of  Concrete,  H.  F.  Clement  and  Fred  Burggraf. 
Am.  Soc.  Testing  Matls.,  advance  paper,  no.  42,  for  meting  June  25-29,  1923, 
19.  pp..  12  figs.  Review  of  investigations  conducted  by  Illinois  Division  of 
Highways,  results  of  which  have  led  to  adoption  of  both  external  and  internal 
usage  of  calcium  chloride  in  concrete-highway  construction. 

ROADS,  MACADAM 
Bituminous.     The  Construction  and  Maintenance  of  Bituminous  Macadam  Roads, 

Raymond  W.  Coburn.     Boston  Soc.  Civ.  Engrs.— .11.,  vol.  10,  no.  7,  Sept.  1923, 

pp.  298-313.     History  and  types:  construction  of  Massachusetts  standard  type; 

statistical  data  obtained  from  experimental  bituminous  macadam  construction 

built  by  State  in  1913. 
Brick  on  Wtaterbound.     Brick  on  Waterbound  Macadam  with  Penetration  Curb, 

C.  H.  Henning.     Eng.  News-Rec,  vol.  91.  no.  12.  Sept    20,  1923.  pp.  468-469, 

4  figs.     Construction  methods  on  25-mi.     Texas  road;  curb  work  unique;  10- 

inonths'  traffic  develops  no  defects. 

ROAD  MATERIALS 
Specifications.  Report  of  Committee  V-i  on  Road  and  Paving  Materials.  Am. 
Soc.  Testing  Matls.,  advance  paper,  no.  55,  for  meeting  June  25-29,  1923.  31  pp. 
Specifications  recommended  for  adoption  as  standard:  proposed  revisions  of 
existing  standard  methods  and  specifications,  and  of  tentative  specifications 
and  methods  of  tests;  proposed  method  of  testing  for  determination  of  bitumen; 
proposed  tentative  specifications  for  asphalt  cement,  sand-clay  mixtures,  broken 
slag,  etc. 

ROLLING  MILLS 

Drives.  Adjustable  Speed  Main  Roll  Drives.  A.  K  Bushman.  Gen.  Elec.  Rev., 
vol.  26,  no.  10,  Oct.  1923,  pp.  681-687,  7  figs.  Discusses  advantages  and  disad- 
vantages of  various  methods  of  obtaining  adjustable  speed  control  of  main  rolls 
used  in  manufacture  of  steel;  compares  relative  merits  of  a.c.  and  d.c.  systems. 

Drives,  Flywheels  for.  IK  «  heels  lor  Steel  Mill  Drives,  L.  A.  Umansky.  Gen.  Elec. 
Rev.,  vol  26,  no.  19.  Get  1923,  pp  688-707,  21  tigs.  Considers  character  of 
rolling-mill  load;  energy  of  flywheels  characteristics  of  induction  motors;  effect 
on  motor  size;  cost  of  operating  flywheels;  etc.      Flywheel  calculations 

Electrically  Driven.  Electric  Drive  of  Reversing  Mill  C.  B.  Huston.  Elec. 
World,  vol.  82.  no  12.  Sept.  22.  1923,  pp.  577-580,  '  tigs.  Third  in  same 
plant  to  be  converted  from  steam  drive;  rolling  requirements;  special  features 
embodied  in  main  mill  motor;  provisions  for  starting  reversing  and  regulating 
load. 


SAND  MOLDING 
Cohesiveness  Testing.  Sand  Conservation  and  Reclamation  Tests  Using  the 
Dotv  Cohesiveness  Testing  Maelune.  R.  V  Harrington.  W.  1.  MacComh  and 
M  \  Hosmer.  Foundry  Trade  Jl.,  vol  2S.no  866,  lug  23,  1923.  pp.  153-156, 
3  figs  Enumeration  of  inconsistencies  which  authors'  investigations  have 
indicated  Summary  of  results  of  tests.  (Abstract  )  Paper  presented  before 
Am.  Foundrvmen's  Assn. 
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Permeability.  Moulding  Sand  Permeability.  Metal  Industry  (Lond.),  vol. 
23,  no.  13,  Sept.  28,  1923,  pp.  268-269,  1  fig.  Apparatus  and  method  for  testing 
permeability  of  moulding  sands  due  to  joint  committee  of  Am.  Foundrymen's 
Assn.  and  Nat.  Research  Council  on  moulding  sand  investigation. 

SCREW-THREADS 
Standardization,  Germany.  Introduction  of  Thread  Standardization  in  Germany 
(Die  Durchfuhrung  der  Gewindenormung  in  Deutschland),  G.  Schlesinger. 
Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  67,  no.  25,  June  23,  1923,  pp. 
749-754,  19  figs.  Development  of  standards;  Whitworth  and  metric  unit 
thread  standards;  tolerances;  templets. 

SEWAGE  DISPOSAL 

Activated  Sludge  Process.  Sewage  Treatment  Plant  at  Cochrane,  Ont.  Can. 
Engr.,  vol.  45,  no.  12,  Sept.  18,  1923,  pp.  321-323,  3  figs.  Describes  activated 
sludge  plant  designed  for  daily  volume  of  500,000  gal.  sewage;  principal  features 
of  plant  and  method  of  operation;  method  of  dealing  with  sludge  and  distribut- 
ing compressed  air. 

Dewatering  Active  Sludge.  A  Practical  Solution  of  the  Problem  of  Dewatering 
Active  Sludge,  J.  A.  Wilson,  W.  R.  Copeland,  and  H.  M.  Heisig.  Indus.  &  Eng. 
Chem.,  vol.  15,  no.  9,  Sept.  1923,  pp.  956-969,  4  figs.  Chemical  investigations 
carried  out  at  Milwaukee  station  have  led  to  successful  problem  of  dewatering 
winter  sludge. 

SHAFT   SINKING 

Wet  Sand.  Concrete  Caisson  Used  to  Sink  Shaft  Through  Wet  Sand,  R.  Franklin 
Mundorff.  Eng.  &  Min.  Jl., — Press,  vol.  116,  no.  3,  Sept.  29,  1923,  pp.  535- 
538,  8  figs.  Work  in  connection  with  shaft  sinking  to  open  up  coal  seam  under- 
lying property  near  Terre  Haute,  Ind.,  of  Grasselli  Chemical  Co. 

SHEARS 
Rotary  Plate.     Self-contained  Hydralulic  Tools.     Machy.  (Lond.),  vol.  22,  no.  574, 
Sept.  27,  1923,  pp.  813-816,  7  figs.     Rotary  shearing  machine  for  }i-in  plates. 

SLATE 
Characteristics.     The  Characteristics  of  Slate,  Oliver  Bowles.     Am.  Soc.  Testing 

Matls.,  advance  paper,  no.  68,  for  meeting  June  25-29,  1923,  12  pp.     Definition 

and  brief  description;  properties  on  which  use  depends;  desirable  standards 

and  tests. 

SOLDERING 
Materials,  Technology  of.     The  Technology  of  Soldering  Materials.     Chem.  Trade 

Jl.  &  Chem.  Engr.,  vol.  73,  no.  1891,  Aug.  17,  1923,  pp.  185-186.     Review  of 

modern  progress. 

SNOW  REMOVAL 
Tracks,  from.     Snow  and  Ice  Removal  from  Tracks.     Elec.  Ry.  ,11.,  vol.  62,  no.  10, 

Sept.  8,  1923,     Contains  following  articles:     Fixed  Snow  Sweeper  Routes  are 

Desirable,  pp.  357-359,  3  figs.     Fighting  145  Inches  of  Snow,  pp.  359,  3  figs.; 

Revolving  Teeth  Cut  Ice  Between  Rails,  p.  360,  3  figs. ;     Keeping  Track  of  Snow 

Removal  Costs,  R.  B.  Genest,  pp.  361-362,  4  figs. 

STANDARDIZATION 
Needs  and  Limitations.     Standardization  Is  the  Salvation  of  American  Industrv, 

Frank  B.  Gilbreth.  Chem.  Age.  (N.  Y.),  vol.  31,  no.  9,  Sept.  1923,  pp.  385-386. 

Need    of  standardization;   superstandardization;   standardization   in    Europe; 

significance  of  standardization,     See  also  article  by  Albert  M.  Whitney  on 

Limitations  on  Standardization,  pp.  387-388. 
Soc    Automotive    Engrs.     Tentative    Standardization    Work.     Soc.    Automotive 

Engrs.— Jl.,  vol.  13,  no.  4,  Oct.  1923,  po.  339-343.  4  figs.  Use  of  both  bilateral 
and  unilateral  systems  of  expressing  tolerances  proposed;  recommends  adoption 

of  standard  brake  test;  revised  molding  standards  proposed. 
Trend  of.     The  Trend  of  Standardization,  George  K.  Burgess.     Am.  Soc.  Testing 

Matls. — advance  paper,  no.  1,  for  meeting  June  25-29,  1923,  10  pp.     Discusses 

agencies  at  work  in  field  of  standardization,  their  inter-relations  and  what  they 

are  trying  to  accomplish;  relation  of  research  to  standardization. 
United  States.     Progress  of  Standardization  in  the  United  States,  Warren  R.  Roberts. 

Min.  Congress  .11.,  vol.  9,  nos  '.I  and  10,  Sept.  and  Oct.  1923,  pp.  322-325  and  362. 

List  of  organizations  which  arc  now  and  have  been  carrying  on  work    along 

standardization    lines;    reports   on   standardization   received   by   author   from 

technical  societies. 

STEAM 
Steam-Air  Mixtures.     A  New  Diagram  for  Steam-Air  Mixtures  (Fin  nctics  Diagram 

fijr  Dampfluftgemische),   I!     Mollier.      Zeit.  des  Vereines  deutscher  Ingenieure, 

vol.  67,  no,  36,  Sept.  s,  iiiL'.'i,  pp.  869-872,  5  figs.  Points  out  that  in  practical 
applications  of  steam-air  mixtures  the  water  vapor  can  alway*  be  treated  as  a 
complete  gas;  principle  of  calculation  is  then  very  simple;  new  diagram  and 
its  application  to  processes  of  drying  and  water  rccooling. 

STEAM  ACCUMULATORS 

Principles  and  Types.  The  Importance  of  Different  Types  of  Steam  Accumulators 
in  the  Conservation  of  Power  (Die  Bedeutung  verschiedener  Speicherformen 
fur  die  Energiewirtschaft  >,  II  Pauer.  \\  arme,  vol.  46,  nos.  31,  32  and  33,  Aug. 
3.  10  and  17.  1923.  pp.  341-345,  .'M-.'j.W  and  367-369,  12  figs.  Causes  of  fluctua- 
tions between  power  supply  and  demand;  losses  occurring  with  seasonal  Bhorl 
fluctuations;  thermal  principles  of  different  storage  systems;  comparison  between 
Ruths  and  feed-space  accumulators. 

STEAM-ELECTRIC  PLANTS 
Barhados   Island,    Pa.    Barbados  Island  Plant  Illustrates  Modern  Central  Station 
Di  rign      Power  riant  Eng.,  vol   27.  no.  19,  Oct    I.  1923,  pp   965-973,  12  figs. 
Electrified     auxiliaries,    double-effect     evaporators,     motor-operated    valves, 
starting  bus  for  motors,  and  loop  system  of  boiler  feed  arc  features  of  design. 

31  i   \m   GENERATORS 
Electric,     Using  Excess  Power  to  Save  Coal,  E   II    Horskotte      Indus.  &  Eng.  Chem, 

vol  1").  no  '».  Sept  1923,  pp.  913-911,  1  fig.  Electric  generation  of  steam 
for  heating  and  pro' ess  work. 

PEAM  PIPE 
SiaH-TcMPXBATTTRX  Sti  im  Piping  for  High-Tcmpcrat urc  Steam  (Conduites  de 
vapeur  o  haute  temperature),  Luo  Denis  Bociete  d'Encouragemenf  pour 
I'Industrie  Nationale  Bui.,  vol  136,  no  5,  May.  1923,  pp  328-338,  4  figs. 
Conduction  of  super-heated  steam;  piping  and  joints  for  purpose;  arrangemi  nt 
of  systems  of  pipe  lines,  examples 

STEAM  r<>w  in  PI  wis 
Auxiliaries.    Steam  Plant  Auxiliaries,  C  l)  Gray  and  M   M  Samuels.  Elec  World, 
vol.  H2,  no   10,  Oct    18,  1923,  pp  749-753,  6  figs,     Disi  lethods  of  switch- 

ing and  grouping  auxiliaries;  arrangements  for  Insuring  Continuity  of 
s.-r  Installations;  choice  Of  voltage  and  house-service  supply. 
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Oil-Burning.  Power  Plant  Equipped  to  Burn  Oil.  Ry.  Mech.  Engr.,  vol.  97,  no.  9, 
Sept.  1923,  pp.  621-622,  3  figs.  Flexible  boiler  operation  and  labor  saving 
secured  by  burning  oil  in  enginehouse  power  plant. 

STEAM-TRAPS 
Installation   and   Operation.     Steam-Trap   Insatllation   and   Operation,   R.   N. 
Robertson.     Power,  vol.  58,  no.  15,  Oct.  9,  1923,  pp.  573-576,  7  figs.     Gives 
logical  reasons  for  erratic  behavior  of  steam  traps  and  clarifies  misunderstandings 
and  rule-of-thumb  methods  employed. 

STEAM  TURBINES 

Discs,  Design  of.  The  Design  of  Rotating  Discs,  G.  Arrowsmith.  Engineering, 
vol.  116,  no.  3014,  Oct.  5,  1923.  pp.  417-419,  4  figs.  In  method  outlined  mathe- 
matical accuracy  of  original  solution  of  Stodola  has  been  maintained,  but  equa- 
tions have  been  so  transposed  that  discs  of  any  reasonable  contour  can  be 
treated. 

Leaving  Losses,  Reduction  of.  Devices  to  Reduce  Leaving  Losses  in  Steam  Tur- 
bines, Ivor  R.  Cox.  Beama,  vol.  13,  no.  65,  Sept.  1923,  pp.  175-181,  6  figs. 
Points  out  that  in  order  to  increase  leaving  area  without  increasing  blade  stress 
it  is  necessary  to  depart  from  parallel  blade  and  adopt  blade  the  section  of  which 
is  larger  at  root  than  at  tip. 

Vibration  in,  Correction  of.  Correcting  Vibration  in  Reaction  Type  Turbines, 
L.  Long.  Power,  vol.  58,  no.  16,  Oct.  1923,  pp.  609-612,  2  figs.  Checking  a 
sprung  motor;  cheeking  trueness  of  coupling  flanges;  determining  whether 
vibration  is  in  turbine  or  generator;  other  recommendations. 

STEEL 

Alloy.     See  Alloy  Steels. 

Chrome-Nickel.     See  Chrome-Nickel  Steel. 

Elastic  Limit.  The  True  and  apparent  Elastic  Limit  of  Steel,  M.  L.  Fraichet. 
Iron  &  Coal  Trades  Rev.,  vol.  107,  no.  2896,  Aug.  31,  1923.  p.  302.  Results 
of  tests  carried  out  on  wide  variety  of  steels.  Translated  from  Revue  de  Me.tal- 
lurgie. 

Endurance  Tests.  Endurance  Properties  of  Steel:  Their  Relation  to  Other  Physical 
Properties  and  to  Chemical  Composition,  D.  J.  McAdam,  Jr.  Am.  Soc.  Testing 
Matls. — advance  paper,  no.  19,  for  meeting  June  25-29,  1923,  46  pp.  25  figs. 
Results  of  endurance  tests  at  U.  S.  Nav.  Eng.,  Experiment  Station  on  carbon 
and  alloy  steels;  repeated  impact  tests  were  made  on  machine  which  is  described, 
as  result  of  which,  relationship  of  repeated  impact  to  single  impact  and  to  endur- 
ance properties  is  indicated  by  graphs. 

Fracture.  Oblique  Fracture  and  Flake  Formation  (Schieferbruch  und  Flockenbild- 
ung),  Franz  Rapatz.  Stahl.  u.  Fisen,  vol.  43,  no.  37,  Sept.  13,  1923,  pp.  1190- 
1202,  3  figs.  Review  of  data  contained  in  literature  up  to  end  of  1921,  from 
which  it  is  shown  that  no  satisfactory  explanation  exists  as  to  causes  of  flakes, 
and  there  is  diversity  of  opinions  regarding  preventive  measures. 

Noteworthy  Fractures  (Bemerkenswerte  Brueherseheinungen),  Richard 
Baumann.  Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  67,  no.  39-40,  Sept. 
29,  1923,  pp.  945-947,  24  figs.  It,  is  shown  that  elongation  of  structure  is 
observable  even  after  breaking  at  red  heat,  when  followed  quickly  by  cooling; 
results  of  tensile  tests  on  highly  heated  steel  wires;  observations  on  dented  water 
pipes;  fractures  caused  by  excessive  stress  and  by  rapid  change  of  temperature; 
influence  of  rapid  increase  in  pressure  in  fracture  of  hollow  cylinders. 

High-Speed.     See  Steel  High-Speed. 

Internal  Strains.  Internal  Strains  in  Cold  Worked,  Cold  Pressed  or  Cold  Bent 
Carbon  Steel.  W.  J.  Merten.  West.  Machy.  World,  Sept.  1923,  vol.  14,  no.  9, 
pp.  285-286  and  289,  7  figs.  Points  out  that  timely  and  judicious  application 
of  annealing  for  relieving  of  internal  strains,  accompanied  by  proper  design  of 
drawing  dies  and  proper  clearance,  are  all  important  to  cold,  deep  drawing  prac- 
tice. 

Specifications.  Report  of  Committee  A-l  on  Steel.  Am.  Soc.  for  Testing  Matls. — 
advance  paper,  no  7,  for  meeting  June  25-29,  1923,  39  pp.,  29  figs.  Recommen- 
dations affecting  standards  and  tentative  standards;  recommendations  for 
steel  rails  and  accessories,  structural  steel,  steel  castings,  steel  tubing  and 
pipe,  boiler  steel;  methods  of  chemical  analysis  and  physical  tests;  commercial 
bar  steels,  plate  tolerances,  steel  for  welding.  Proposed  revisions  in  standards 
Report  on  ladle  tests  ingot  investigation;  proposed  specifications  for  steel 
castings  and  steel  plate 

Sulphur  in.  Summarizes  Work  on  Sulphur  in  Steel.  Iron  Trade  Rev.,  vol.  73,  no.  15, 
Oct.  11,  1923,  pp.  1023-1024.  Abstract  of  committee  report  outlining  progress 
made  and  summarizing  investigations  planned  by  joint  committee. 

Temperature,  Effect  on  PnOFERTlES  The  Effect  of  Temperature  on  Some  of  the 
Properties' of  Steel,  H.  R.  A.  Malloek.  Roy.  Soc— Proc,  vol.  103,  no.  A720, 
Apr.  3,  1923,  pp.  1-7,  9  figs.  Results  of  experiments  now  in  progress  at  Davy- 
Faraday  laboratory,  on  effect  of  temperature  on  elasl  ic  coefficient  of  solids. 

Tensile  Strength.  Effect  of  Temperature  on  the  "tensile  strength  of  Steel.  Ry. 
A-  Locomotive  Eng.,  vol.  36,  no.  10.  (let  lilL'.'S.  pp.  :sn7-.'iON.  1  tic.  Presents 
table  showing  results  of  series  of  investigations  on  ten  steels  of  different  carbon 
and  manganese  content. 

Tests,  MAGNETIC.  Magnetic  Testing  of  Steel  (Fssni  mngnctiqnc  des  nciers  A  la  trac- 
tion. Limites  elaatiques),  L,  Fraichet.  Revue  de  Metallurgie,  vol.  20,  no. 
8,  Aug  1923,  PP  549-559,  13  figs.  Results  of  tests  made;  apparatus  used; 
clastic  limits;  etc. 

STEEL   CASTINGS 

Heat  Treatment.      Steel  Castings  Viewed  Through  the  Microscope,  M.  G.  Dumas. 

Ry.  Rev.,  vol   73.  no   in.  Sept    29,  1923.  pp.  456-462,  IT  ties      Fundamentals 

underlying  scientific  heat  treatment  of  plain  carbon  steel  castings. 
Modern  Trend.     Outline  Steel  Casting  Trend,  Kdgar  A.  Custer     Foundry,  vol.  51, 
no.  19,  Oct.  1,  1923,  pp.  789-791,     Green  sand  moulds  rammed  hard,  becoming 
more  widely  used;  rigid  and  accurately  machined  Basks  and  equipment  aid; 
field  pointed  out  for  making  castings  in  dry  sand  con  is 

STEEL,  BEAT  TREATMENT  OF 

II  mil i  mm;  The  Hardening  of  Steel,  Zay  Jeffries  and  If  s  Vrche.i  \.m  Soo 
for  steel  Treating  Trans.,  vol.  4,  no  3, 1928,  pp  268-804, 7  figs  Gives  general 
definition  of  hardness,  general  theory  of  hardening  of  metals,  and  detailed 
conception  of  nature  of  harden,.!  jteel  and  ol  causes  foi  its  hardness 

Ingot  Structure.  Ingot  Structure  and  ll, at  Treatments,  H  1)  Sakalatwalle 
Iron  Age,  vol  ll2.no  13,  Sept  27. 1928,  pp  815-818  Importance  of  control- 
ling former  as  aid  to  latter;  possible  effect  of  electromagnetic  treatment  during 
solidification. 

Maonbtk    i-.-i'i    noN       \  New  Method  ol  Magnetic  Inspection,   \    \    ds  Fo 

Am   Soo    resting  Mails     advance  papi  1923, 

12  pp.,  6  figs       Rapid  method  of  non-dcsl rie  D  has  been 

developed;  i>y  suitable  combination  of  two  independent   me  lings, 

it  i-  possible  t"  determine  different  effects  ol  two  different  Factors  entering 
mio  treatment  of  steel;  method  has  been  applied  to  study  "f  different  magnetic 

sffeote  of  quenching  and  drawing  processi i  pel  cent  tool  steel  and   18-pei 

'-nt  tungsten  high  speed  steel, 

Qukn'  in-..;.  I  a  1 1 in.    Effeot  of  Quenching  froi      •'  ■         '  ■   •    ■■  ■  d     I    anai- 

tion  Temperature  upon  the  Magnetism  ,,t  Steel,  \  \  Des  Roj  Boo. — 
Proo.,vol  MM.no  A725,8ept  i,  1923,  pp  316-821,  4  figs  Results  of  exper- 
iments Indicate  tiiat  quenching  dot  i  not  suppress  transformation 
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itions  in  Volume  Undergone  by  Hollow  Steel  Object!  when  Quenched 
(Variations  de  oapaoite'  acoompagnaril  lei  traitementi  tharmiquea  des  corps 
orsui  en  aeier) ,  Mberi  Portevin  Comptes  Rendu*  des  Seance*  de  I'Aoademie 
dee  Sciencee,  vol  176,  no  13,  Mar  28,  1923,  pp  897-902  Change*  In  volume 
hi  oavity  In  78  nun    iteel  ihell  oauaed  bj   qui  given  in  table,  which 

shows  that  method  of  quenohingii  ,ii  gnat  import  uace  repetition  of  treat- 
ment i-iu.i  1  growth,  which  appean  to  be  due  to  tendency  to  assume 
ipherioal  form 

Tool  Stbkl      lotivity  oi  Sub-Committee     I.  on  Reeoi inded  Practice  fur  Trei 

menl  of  rool  Steel  during  1922-23  Am  Soi  for  Steel  Treating,  vol  t,  up 
8,  Sept  1923,  pp  19"  106  Recommended  practice  in  heat  treatment  of  plain 
oarboa  tool  steel  and  in  heat  treatment  of  18-per  oenl  tungsten  high-speed  steel. 

STEEL,    HIGH  SP1 

Effect  of  Hi  m  Treatment  on  Phopi  eh  i  n  -  The  Effect  of  Heat  Treatment  on 
l.athe  Tool-Performance  and  Some  Other   Propsrtiee  of   High-Speed  Steels, 

M    J.French,  Jei i  Strauss  and  T   G    Diggs      Am    Soc   for  Stew  Treating, 

vol.  1.  tin  8,  Sept  1923,  pp.  383-896,  Hi  figs.  Dealt  with  time-temperature 
relation  in  hardening  and  tempering  of  high-speed  Bteels  and  their  effects 
upon  lathe-tool  performance,  constitution  and  dimensional  changes.  Compa- 
risons of  "Taj  lor"  and  "breakdown  '  testa  for  lathe  tools;  consideration  of  pre- 
vention and  elimination  of  so-caili-d  "flaky  fractures"  in  heat  treatment  of  high- 
speed steels 

Habiixi  us  mikh  Quenching.  Secondary  Hardness  of  High-Speed  Heated  After 
Quenching  (Sur  la  "durete  secondaire"  de  I'acier  rapid?  ehauffd  apree  laTrempe) 
G.  Z.  Nesselstraus.  Revue  de  Metallurgie,  vol,  20,  no,  4,  Apr.  1923,  pp.  174- 
180,  13  figs  Series  of  ohromium  Bteels  containing  tungsten  or  cobalt,  tungsten 
steel,  and  two  carbon  steels  wire  studied  by  means  of  thermal  analysis,  hardness 
measurement,  and  microscopic  examination;  results.  ^,i»k».^ 

STEEL  WORKS 
D.  C.  Power  Generation.  Direct-current  Power  Generation  for  Steel  Plant  Loads, 
Ernest  Pragst.  Gen.  K!ee.  Rev  ,  vol.  26,  no.  10,  Oct.  1923,  pp.  072-077,  6  figs. 
Analyzes  pros  and  eons  of  various  methods  of  obtaining  adequate  amount  of 
a.c.  power  for  operating  auxiliary  drives,  and  makes  recommendations  to  suit 
different  needs. 

STREET  RAILWAYS 
Cars,  Worm-Drive.      New   Worm  Drive  Tramcar,  Aera,  vol.  12,  no.  2,  Sept.  1923, 
pp.  175-179,  2  figs.     Hull  Corporation  Tramways  has  built  a  double-dsok  car 
incorporating   automobile  type  of  drive,   with  split  axles,  suspended   motors, 
and  other  novel  [ruton., 

STRUCTURES 
Reciprocal  Load  Deflection  Relationships.  Reciprocal  Load  Deflection  Rela- 
tionships for  Structures,  C.  E.  Larad.  Engineering,  vol.  116,  nos.  3010  and 
3011,  Sept.  7  and  14,  1923,  pp.  287-288  and  321-322,  12  figs.  Writer  proposes 
to  extend  Lord  Rayleigh's  theorems  and  relationships  in  a  form  which,  though 
less  mathematical,  is  more  in  accord  with  engineering  usage,  and  to  give  selected 
example?  for  purpose  of  making  clear  the  fundamental  principles  involved  and 
use  to  which  theorems  can  be  applied. 

SUPERHEATERS 
Multi-Flow.     Multi-Flow  Steam  Superheaters,  Engineer,  vol.   130,  no.  3536,  Oct. 
5,  1923,  pp.  370-377,  6  figs.     Improved  form  of  double-flow  superheater,  special- 
ly designed  for  use  in  downtake  at  rear  of  Lancashire  and  Galloway  boilers. 

SURGE  TANKS 
Mathematical  Analysis.     An  Analysis  of  the  Surge  Tank  of  Constant  Area  and 
Unlimited  Height,  H.  W.  Coultas.     Beama,  vol.  13,  no.  66,  Oct.  1923,  pp. 
233-240,  5  figs.      Mathematical  analysis  based  on  curves  showing  flow  in  tunnel, 
friction  head,  acceleration  head  and  level  in  surge  tank  against  time. 

SUBSTATIONS 
D.  C.  for  Steel  Works.     The  Direct-Current  Automatic  Substation,  C.  P.  Wilson. 
Elec.  ,11.,  vol.  20,  no.  9,  Sept.  1923,  pp.  337-339,  2  figs.     As  labor-saving  device 
for  steel  mills. 


TARS 

Straight  Distilled  Residues.  Some  Relations  Between  the  Characteristics  of 
Straight  Distilled  Tar  Residues,  J,  W.  Kennedy.  Am.  Soc.  Testing  Matls., 
advance  paper,  no.  57,  for  meeting  June  25-29,  1923,  11  pp.,  8  figs.  Investiga- 
tion of  inter-relationship  of  important  physical  properties  of  different  types 
of  tars,  with  view  toward  obtaining  information  valuable  in  application  of  tars 
as  road  materials. 

TELEPHONY 

Long-Distance.  Telephone  Transmission  Over  long  Distances,  H.  S.  Osborne. 
Am.  Inst.  Elee.  Engrs— Jl  ,  vol.  12.  no.  10,  Oct.  1923,  pp.  1051-1062,  21  figs. 
Points  our  similarities  and  contrasts  of  power  transmission  and  telephone 
transmission  over  long  distances;  recent  important  developments  in  telephone 
transmission  through  cables  over  long  distances,  results  obtained  in  commercial 
application  of  carrier  telephone  and  telegraph  systems.  k _.»., i 

TEMPERATURE  CONTROL 

Apparatus.  Temperature  Control  Apparatus  (Xote  sur  un  controleur  de  tempera- 
turei,  Alfred  (luy.  Soeiete  d'Kiicoiiragement  pour  l'Industrie  \ationale  - 
Bui.,  vol.  135,  no.  5,  May  1923,  pp.  341-345,  3  figs  New  patent  device  in  which 
heat  is  automatically  cut  off  on  reaching  a  different  temperature;  gives  various 
examples  of  application,  such  as  electric  irons  gas  heaters,  metal  furnaces. 

TEMPERATURE  MEASUREMENT 
Heated  Walls.     The  Course  of  Temperature  in  Heated  Walls  of  any  Given  Form 
(Temporaturvorlaiif  in  gchci/teii   Waiidutigcn  von  beliebig,  r  Form},  J.  Ceiger, 

Zeit    d.-s  Venous  deutscher  [ngenieure,  vol    67,  no    37.  Sept,   18,   1923,  pp 

906-908,  11  figs  Describes  simple  and  praotical  nut  hod  of  determining  tem- 
perature in  heated  walls  of  any  form,  thickness  or  shape. 

TESTING  M  VCHINES 
HabDNEM       Testing   of   Steel    for    Hardni      ,    II      M     German,      Am.    Soc.    for   Steel 
Treating      Trans,    vol     I,   no    3,   Sept      1923,    Dp    329-341,   8   figs.      Deals   with 

most  important  factors  and  elements  that  introduce  errors  in  operation  of 
Brinell,  and  Rookwell  maohines  and  scleroscopo. 

TESTS   \\l>  TES1  l\t; 
Methods.    Report  of  Committee  E-l  on  Methods  of  Testing,    Am.  Soc.  for  Testing 

M  ills  advance  paper,  no  4.  for  meeting  June  28  29,  19L':i,  'Jo  pp  ,  |.|  f,K* 
Classification  oi  testing  methods;  tentative  methods;  revision  of  standard 
methods  ol  mechanical  testing  of  metallic  materials;  suggested  methods  of  ten- 
sion testing  of  metallic  materials;  proposed  tentative  testing  of  metallic  mate- 
rials,  proposed    tintativi    definitions  ,,|    terms  relating    to   methods   of   testing. 

and  (or  verification  of  testing  machines, 


I  HERMOME1  lio 

Kumoi  i   If  i:  <  niM.      Distance    I 

i  Hationella    di-'aii-lermomi  t  la'    (8r    '<  in|<  1  at  ur>  r    under    700*  .    C      II       M 
Tel  I   it.  vol    68,  no    10    Mar    10,  II 

73-71,  .",  tigs      Describe*  expansion  thermometers  (solid,  liquid  and  git*  . 
tlieriiioileetr  ie,  and  resists  I 
Specifications      Report  of  Committee  D-18  on  Thermometers      Am  Sot    Testngi 
Matls  .  advance  paper,  no  71.  for  meeting  June  26-29,  1923,  12  pp      Proposed 
specifications  for  A.  8   T    M    partial  immersion  thermometers  and  (or  A    B   'I    M. 

thermometers  (or  u»e  with  Saybolt  visoosimeter. 

111. I. 

Drain.     Report  of  Committee  C-6  on  Drain  Tile       Kb  .g  Math.  ,  advance 

paper,  no    31.  for  inciting  June  L'.r,-L'9.  1923,  10  pi>  .  1  fig  I  of  reports 

of  four  investigations  on  development  of  chemical  te*t.s  and  test  requirements 
to  determine  resistance  of  drain  tile  to  act  ion  of  alkalis  and 

Hollow  Building.     Report  of  Committee  C-10  on  Hollow  Building  Tile      Am.  Soc. 

Testing   Matls.   advance  paper,   no    35,   for   meeting  June  l~>->'.\,   1923,  3  pp. 
Proposed  revised  tentative  definitions  of  terms  relating  to  hollow  tile. 

TOOL  MAKING 
MA8TF.n-Pi.ATf.  Method.     The  Master  Plate  m  Press  Tool  Making.  W.  Richards. 
Machy.  (Lond  I,  vol.  22.  no  571,  Sepi   6,  1923,  pp.  717-720,  11  figs.     Example* 
of  master  plati  s  and  their  application, 

TRANSFORMERS 

Explosions.  Causes  and  Prevention  of  Explosions  in  Power  Transformers,  0. 
H.  Eschhohs.  Elee  World,  vol  82,  no  9,  Sept  1.  1923,  pp  423-425,  4  figs. 
Chief  hazard  from  hydrogen  liberated  from  oil  by  arc;  must  prevent  liberation 
or  avoid  mixture  with  oxygen  to  prevent  explosion;  inert  gas  over  oil  serves 
purpose. 

TRANSPORTATION 

Highway.  Road  Transport.  A.  E.  Berriman.  Engineering,  vol.  116,  no  3012,  Sept. 
21,  1923.  pp  380-381.  Deals  with  (reight  transport  by  road  and  by  rail: 
types  of  commercial  vehicles  and  their  suitability  for  different  purposes:  passen- 
ger vehicles;  road  improvement  and  traffic  control.  Paper  read  before  Brit. 
Assn. 


VALVES 

Pressure-Reducing.  An  Original  Type  of  Reducing  Valve.  Power  Engr..  vol.  1?/ 
no.  211,  Oct.  1923,  pp.  385-386,  2  figs.  Describes  principle  and  characteristics- 
of  Clark's  reducing  valve,  made  under  Eyre's  patent. 

Pcmp.  Ismailia  Valves  for  Pumps  and  Mains  Engineering,  vol.  116.  no  3013,  Sept. 
28,  1923,  pp.  392-393,  13  figs.  Valve  in  which  ordinary  hinge  arrangement 
has  been  eliminated  from  design  was  introduced  for  use  at  Ismailia  pumping 
station  at  Cairo;  application  is  being  extended  to  general  field  of  service  where 
liquids  contain  sand,  grift,  refuse  and  other  solid  matter. 

VENTILATION- 
OFFICE  Buildings.  The  Ventilation  of  Office  Buildings,  Charles  I.  Hubbard. 
Bldg.  Age.,  vol.  45,  no.  9,  Sept.  1923,  pp.  66-68.  6  figs.  Suggestions  for  improv- 
ing ventilating  conditions  in  building  already  in  process  of  preparation  or  in  use. 
Smoke  Tubes  for  Determining  Air  Currents.  Sulphur  Trioxide  Smoke  Tubes 
for  Determining  Air  Currents,  S.  H.  Katz  and  J.  J  Bloomfield  U.  S.  Bur 
of  Mines — Reports  of  Investigations,  no.  2505,  July  1923.  2  pp..  1  fig.  Des- 
cribes instrument  for  generating  streams  of  SO3  smoke,  which  is  also  useful  ia 
places  where  fire  for  generating  smokes  is  not  permissible. 

VISCOSIMETERS 
Combined  Plastometer  and.  A  New  Combined  Viscometer  and  Plastometer,  E. 
C.  Bingham  and  H.  A.  Murray,  Jr.  Am.  Soc.  Testing  Matls..  advance  paper, 
no.  76,  for  meeting  June  25-29,  1923.  9  pp  ,  2  figs  Proposes  new  principle  in 
viscometry  where  shearing  stress  is  varied  by  allowing  material  to  enter  capillary 
under  constant  pressure  head;  advantages  of  method. 

VOLTAGE  REGULATIONS 
Generator  Regulators.     Generator      Voltage      Regulators — Alternating-Current 
Type,  J.  H.  Ashbaugh.      Power,  vol    58,  no.   13,  Sept    25.   1923,  pp    488-491. 
8  figs.     Why  d.c.  generator  voltage  regulators  cannot  be  used  to  control  voltage 
of  a.c  generator;  operation  of  two  types  of  voltage  regulators  for  alternators. 


w 


•  WALLS 

Hollow-Tile.  Some  Compressive  Tests  of  Hollow-Tile  Walls.  Herbert.  L  Whitte- 
more  and  Bernard  D.  Hathrock.  I'.  S.  Bur.  of  Standards.  Technologic  Papers 
no.  238,  July  21,  1923.  pp.  513-527,  6  figs.  Description  of  materials  and  walls; 
details  of  tests;  results  and  discussion. 

WATERPROOFING 

Materials.  Waterproofing  Materials.  Am.  Soc  Testing  Matls  .  advance  paper, 
no.  56,  for  meeting  June  25-29.  1923.  24  pp  Proposed  specifications  for 
asphalt  mastic  for  use  in  waterproofing;  for  bituminous  grout  for  use  in  water- 
proofing above  and  below  ground  level;  felted  fabrics,  woven  cctton  fabrics, 
and  burlap. 

WATER  POWER 

Optimum  Power  of  He  mis  Determining  the  Optimum  Power  of  which  Heads 
of  Water  are  Capable  (Sur  la  determination  de  la  puissance  optimum  d'am^na- 
gement  des  chutes  d'eau),  E  Baticle  Houilie  Blanche,  vol  22.  no  188,  .luly- 
Aug.  1923,  pp  132  l.U,  1  tigs  Variability  of  quantity  of  water  available; 
curves  of  actual  water  supply;  their  use  in  determining  optimum;  examples 
and  calculations. 

WELDING 

Electric.      Set  Electric  n'rl.iing    Electric   Welding.  Arc 

OxT-AcvrrLBNB.     Set  Oxy- Acetylene  Welding. 

Speed  In.  Speed  Versus  Good  Welding.  R  G.  Mason.  Am  Welding  Soc — Jl  .  vol. 
2,  no.  8,  Aug.  1923,  pp.  10-12.  1  fig      Troubles  resulting  from    speedy    welding. 

WOOD  PRESERVATION 

Creosote  Oil.  Report  of  Committee  D-7  on  Timber  Am  Soc  Testing  Matls  . 
advance  paper,  no  60,  for  meeting  Jane  2.re-,(.'.  1913,  7  pp.  Proposed  method 
of  test  for  coke  residue  of  creosote-oil;  report  of  sub-committee  on  testing 
methods 


ZINC    ALLOYS 

Machine-Tool  Bearings,  for.  Cooper  Poor  Zinc  Alloys  for  Machine-Tool  Bearings, 
the  Influence  of  Casting  and  Lubrication  iKupferarnie  Zmklcgicrungen  fOr 
die  Lagerungen  der  Werkseugmsachinen,  Einfluss  des  Giessena  und  der 
Schmierung),  Q,  Sohlesinger  and  M.  Kurrein,  Werkstattsteehnik,  vol.  17, 
nos.  16  and  17.  Aug  15,  and  Scot  1.  1923,  pi»  481-487  and  522-538,  24  figs. 
Account  and  results  of  tests  for  purpose  of  substituting  for  bronre  bearings, 
bearings  of  line  alloys  with  little  or  no  copper  content  Report  of  experimental 
department  for  machine  tools  of  Charlottenburg  Technical  Academy 
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Matthews  Ave.,  one  of  the  many 
smooth,  duslless  Tarvia  streets 
inPointGrey,  Vancouver,  B.  C. 


"We  Couldn't  Write 

a  Better  Advertisement  for  Tarvia 


>> 


Cypress  St.,  Point  Grey,  Van- 
couver, B.  C.  This  street, 
Tarvia  since  1919,  is  in  per- 
fect condition  today. 


UNDER  the  date  of  July  6th, 
1923,  Mr.  W.  B.  Greig,  Munic- 
ipal Engineer  of  Point  Grey, 
Vancouver,  B.  C,  writes  as  follows: 

'The  re-surfacingof  Matthews 
Avenue  between  Angus  Avenue 
and  Cypress  Street  and  of 
Cypress  Street  northerly  from 
Matthews  Avenue,  was  carried 
out  in  1919  with  'Tarvia  —  X.' 

"The  cost  of  the  work  did  not 
exceed  80c  per  sq.  yard,  inclu- 
sive of  all  material  and  labor, 
and  the  results  have  been  very 
satisfactory. 

"No  maintenance  repairs  of 
any  kind  have  been  necessarv  to 
date." 

We  couldn't  write  a  better  adver- 
tisement for   Tarvia  than  this. 


.W 


And  hundreds  of  other  communi- 
ties have  found  that  Tarvia  roads 
are  the  economical  solution  of  the 
good  roads  problem  —  satisfactory 
alike  to  road  officials  and  ratepayers. 

For  Tarvia  roads  are  not  only  firm, 
smooth,  dustless  and  mudless  all  the 
year  round — they  are  far  less  costly 
to  build  and  maintain  than  any  other 
type  of  modern  highway.  Because  of 
these  economies,  the  use  of  Tarvia 
insures  the  most  miles  of  good  roads 
that  can  possibly  be  built  and  main- 
tained with  the  road  funds  available. 
There  is  a  grade  of  Tarvia  for  every 
road  purpose — new  construction,  re- 
pairs or  maintenance. 

Write  to  our  nearest  office  for  prac- 
tical information  regarding  y0Ur  I(),,(| 
problem. 


Company 


LIMITED 

MONTRBAL  TORONTO         WINNIPEG 


J—\.       1 L    j 

For  Road  Construction 
^Repair  and  Maintenance  v"""v'K"  ">""■"  ■  """•* 


Every  advertiser  is  worthy  of  your  sufifwrt. 
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Ruston  &  Hornsby  Ltd 


Lincoln,  England. 


Ruston  Diesel 


Oil  Engines 


Ruston    Vertical  Oil  Engine. 


AGENTS: 


Laurie  &  Lamb, 


Unequalled  for  Reliability 
and  Economy. 

Do  not  use  High  Pressure 
Air. 

Best  economy  possible. 


BOARD   OF  TRADE   BUILDING, 

MONTREAL. 


The  Canadian  Bridge  Co.,  Limited 

Main  Office  and  Works:        Walkerville,  Ont. 

Designers,  Manufacturers  and  Erectors  of 

STRUCTURAL  STEEL  WORK 

Railway  and  Highway  Bridges  Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges 

Locomotive  Turntables  and  Train  Sheds  Tank  and  Plate  Work,  of  all  kinds 

Office  Buildings  and  Manufacturing  Plants  Blast  Furnaces,  Ore  Bins,  Coal  Bins 

Crane  Girders  and  Runways,  Coal  and  Ore  Handling  Lock  Gates,  Regulating  Gates,  and  Penstocks 

Bridges.  Plain  Structural  Material  furnished  from  stock. 

An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with  prospective  clients  by  furnish- 
ing specifications,  designs,  estimates,  reports  and 
tenders. 

Special  Attention   Given   to   the   Design   and  Manufacture    of 

ELECTRICAL  TRANSMISSION  TOWERS 

Sales  Offices: 
New  Birks  Building,  MONTREAL,  P.O.  Huron  &  Erie  Building,  WINNIPEG,  MAN. 

Tegler  Building,  EDMONTON,  ALTA. 


Advertisements  have  an  educational  value.    Read  them  carefully. 
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When  there's  a 

breakdown  at 

your  plant — ah!  then 

That's  the  time  to  call  upon  us.    Then  you'll  learn  what  Dodge  Power  Transmission  Service  means.    You 
can  get  right  out  of  our  stock  any  quantity  of  all  standard  units — particularly  the  following  lines: 

Pulleys .' Wood — Iron — Steel 

Shafting Hangers Friction  Clutches 

Couplings Bearings Belt  Conveyors 

Brackets Bushings Chain 

Countershaft Fixtures Gearing 

Pillow  Blocks Sprockets Rope  (all  kinds) 

Belting Leather  and  Rubber 

We  stress  this  matter  of  reliability  because,  although  everyone  talks  service — We  render  it.    Hardware  Dealers 
or  others  who  would  like  to  become  local  stokers  for  Dodge  lines  are  invited  to  write  for  full  particulars. 

DODGE 

MANUFACTURING  CO.  OF  CANADA,  LIMITED 


Head  Office  and  Works : 


TORONTO 


Branch  Warehouse:   770  St.  Paul  St.,  West,    -    MONTREAL 


Distributors  :     Chapman   Double   Ball  Bearings   Ex    Our    Stock 


Correct  Lubrication  Eliminates   Wear 


The  special  lubricating 
compound  in  which  the 
Trident  (Enclosed)  Gear 
Train  is  immersed  and  in 
which  it  revolves,  will  not 
wash  away.  It  stays  on 
the  gear  train,  protecting, 
preserving  and  lubricating 
it,  ensuring  years  of  ac- 
curate operation. 

Neptune  Meter  Co.,  Limited 

Factory  and  Head  Office 
1197  King  Street  W.  Toronto,  Ont. 


Manitoba:  Walsh  and  Charles,  406    Tribune  Bldfl.,  Winnipeg. 

Maritime  Province:  Jan.   Robertson,  St.  John,  N.B. 

British  Columbia:  Cordon  &  Belyea  Ltd.,  148  Alei.  St.,  Vancouver. 


A     Trident    for    every    purposed     Dial 

Cre*t,    Compound i    Protectui       Pull 

details  upon  roqUMt, 


Journal  advertisers  are  discriminatinffidvertisers. 
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CORRECT 


MEANS 

INCREASED 

PROFITS 


Write    to-day    for    our 

new  List  No.   906 

entitled :- 

"CAMBRIDGE 

INSTRUMENTS 

FOR  THE 

POWER 

PLANT" 


INSTRUMENTS    LIMITED 


OTTAWA  (Head  Office)  43-45  Bank  St. 
TORONTO 31  Richmond  St.,  W. 


BRANCHES: 
QUEBEC    WINNIPEG    REGINA    EDMONTON 


Dominion  Bridge  Company,  Limited 


Montreal,  P.Q. 


Engineers,   Manufacturers   and    Erectors   of 

STEEL    STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  SWING  AND  BASCULE  SPANS. 
BUILDINGS  OF  ALL  KINDS;  HEMISPHERICAL  BOTTOM  AND  OTHER 
TANKS;  TRANSMISSION  POLES  AND  TOWERS;  RIVETED  PIPE;  CAISSONS; 
BARGES,  TURNTABLES,  ELECTRIC  AND  HAND  POWER  CRANES,  HOISTING 
APPLIANCES.  LIFT  LOCKS,  HYDRAULIC  REGULATING  GATES,  ETC. 
GEAR     CUTTING      AND     GENERAL      MACHINE    WORK. 

MAIN    OFFICE    AND    WORKS: 

LACHINE    LOCKS,    P.Q.  P.O.  ADDRESS:  MONTREAL 

Cable    Address    "DOMINION" 


BRANCH    WORKS: 


TORONTO,    Ont., 


WINNIPEG,     Man., 


OTTAWA,    Ont. 


SALES    OFFICES: 


Montreal.  P.Q. 
Edmonton.  Alta. 


Toronto,  Ont. 
Vancouver,  B.C. 


Winnipeg.   Man. 
Regina.  Sask. 


Ottawa.  Ont. 


Advertisers  appreciate  the  engineer's  purchasing  power. 
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WATER  POWER  PLANT 
MACHINERY 


v. 


torn 


OWEN 

SOUND 


Turbines 

Vertical  V  Horizontal 
Single  £r  Double  Runners 

In  special  Penstocks  with  special 
fittings  to  suit  every  require- 
ment. 

1EADGATE  and  STOPLOG  WINCHES  BRIDGETREES — HOISTS-CUT  or  CAST  TOOTH  GEARS 

Special  Machinery  built  to  engineers'  Specifications. 


SSTOBiS 


HSSTiJSEHHini 


OWEN    SOUND  •  -ONTARIO 


\ 


COBALT 

M.  B.<  SAUNDERS 

8  Silver  Street 

'Phone  153 


MONTREAL 

H.   C.   KENNEDY 

232  St.  James  Street 

'Phone  Main  394 


HALIFAX 

f  C.  A.  FOWLER 

Tramway  BIdg., 

'Phone  Sackville  1700 


°*t  N  S00H° 


Ai 


^5 


car  Axle 

AS  VERSATILE 
AS  A  PAIR  OF  LEGS 

The  rear  axle  of  this  grader  is  a  one-piece  bar 
of  solid  steel.  Its  unusual  length  insures 
steadiness  to  the  grader  in  working  sidehills  and 
making  ditches.  The  combined  pivotal  and  lateral 
adjustment  of  this  axle  is  an  exclusive  Austin 
feature. 

Other  features  are:  Arched  frame  which  insures 
great  strength ;  direct  draft ;  powerful  and  quick 
acting  wheel  levers;  pole  spring  which  takes  all 
the  weight  from  the  horses'  necks;  sand  and  dust 
proof  wheel  boxes;  high  grade  plow  steel  blade 
which  can  be  shifted  or  reversed  from  end  to  end  by 
the  operator  from  the  platform. 

Write  our  nearest  office  for  full  particulars   regarding   this  dependable  grader. 

THE  CANADIAN  FAIRBANKS-MORSE  CO.,  LIMITED 

ST.  JOHN,  QUEBEC,  MONTREAL,  OTTAWA,  TORONTO,  WINDSOR, 

WINNIPEG,  RECJINA,  CALGARY,  \  INCOUVER,  VICTORIA. 


AUSTIN 

Standard 
Road  Grader 


Mention  of  The  Journal  to  advertisers  advances  your  interests. 
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"SAMSON" 

BLUE  STRAND 

NO  WIRE  ROPE  IS 
MORE  ECONOMICAL 
SPREADS  ITS  FIRST  COST 

OVER  A  LONG  PERIOD  OF  SERVICE 

The  Dominion  Wire  Rope  Co. 

LIMITED 
Head  Office:  MONTREAL  Stocks  also  at:  TORONTO,  WINNIPEG 


STANDARD  PAVING,  LTD. 


Head  Office:    Central  Chambers 


OTTAWA 


CANADA 


The  Largest  and  Best  Equipped  Paving  and 
Road  Building  Organization  in  Canada 


Branches: 


COBOURG,  Ont.      ELMIRA,  Ont.  KITCHENER,  Ont.     NAPANEE,  Ont.  OSHAWA,  Ont. 

BUFFALO,  N.  Y.     BELLEVILLE,  Ont.     GALT,  Ont.  ST.  THOMAS,  Ont.     NIAGARA  FALLS,  Ont. 

TRENTON,  Ont.  STRATFORD,  Ont. 


Make  Journal  advertising  one  hundred  per  cent  efficinet. 
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ELESCO 

|k- 

SUPERHEATERS 

Help  build  the  famous 

HUDSON  SUPER-SIX 

The  Hudson  Motor  Car  Company  of  Detroit, 
have  operated  Elesco  Superheaters  for  years  in 
their  Stirling  Boilers  without  spending  one  cent 
for  repairs. 

Performance  in  actual  practice  where  nearly 
even  superheat  is  being  maintained  under  severe 
conditions,  is  the  best  proof  that  these  modern 
superheaters  will  make  good  in  your  boilers. 

Let  our  engineering  department  show  you  the 
statistics — how  superheated  Steam  will  increase  the 
operating  economy  of  your  plant — no  obligations. 

Write  for  O-T  series  of  Bulletin. 

Average  Daily  Load  7000  H.  P.  Operating  at 

160  pounds  pressure  and  130  degrees 

Superheat. 

Made    in    Canada 

The  Superheater  Company,  Limited 

Transportation  Building,  Montreal. 

Works:  Sherbrooke,  Quebec. 

LEONARD  CLIPPER  ENGINE 

TS  designed  to  fill  a  widespread  and  growing  demand  for  an  engine  capable  of  doing  heavy, 
continuous  work  with  the  least  amount  of  care  and  attention. 

E.  LEONARD  &  SONS,  LTD. 

Head  Office  and  Works:     London,  Canada,  —  Branches    and  Aftents  from  Coast   to  Coast, 

ESTABLISHED   1834. 


Valuable  suggestions  appear  in  the  advertising  pages. 
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STEEL  & 

FERRO-ALLOY 

CASTINGS 

FOR  ALL  PURPOSES 

1  lb.  to  50  tons. 


ELECTRICAL,  HYDRAULIC, 

LOCOMOTIVE,    MARINE, 

MECHANICAL,   MINING, 

ETC. 


1TEML  rottJNMEfll! 


LHMH¥E 

MONTREAL 


The  advertiser  is  ready  to  give  full  information. 
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You 


For  Your 


Need  CLEAN    AIR   Turbo-Generators 


r\UST  and  [dirt  from  your  cooling  air  will 
otherwise  settle  in  the  fine  air  passages 
and  on  windings.  Short  circuit  or  burn  out 
may  not  inevitably  result,  but  when  it  does 
....  the  cost  is  far  in  excess  of  the  cost  of 
insuring  yourself  against  damage  by 


Midwest  Air  Filters  Eliminating  Dust  Troubles 
on  Steel  Plant  Turbo-Generators 
The  Trumbull-Cliffs  Furnace  Company  of  Warren,  Ohio,  pay 
no   tribute  to  dust.    Their  turbo-generators  are   protected  by 
this  25,000  cu.  ft.  per  minute  Midwest  Air  Filter  installation. 


D  EMEMBER-they  have  no  moving    parts, 
sprays,  pumps  nor  anything  to  get  out  of 
order.     And  they  are  the  only  devices  that 
do  catch  all  dust  and  dirt. 

Ask  Dept.  F-16  to  send  you 
our  new  handbook 


Midwest  Canada  Limited 


83  Craig  Street  West, 


MONTREAL,  Can. 


You  can  save  enormously  on  your  Heating   Costs 


By  the  use  of  Besfs  Interlocking  Weather 
Stripping  around  your  doors  and  windows,  you 
can  save   from    fifteen  to  forty  per  cent  of  your 


•Spring  Bronze  and  Brass  Weatherstrip        hf*a+i ni5     rrtc+c 
for  doors  and  casements  comes  In  four        "^«"-"g      tuala- 


widths— X  Inch— 1   inch— IK    inch    and 
I'i  Inch. 


O 


Wear  Ever  Window  Weather  Strip  of  rubber  and  zinc  is  ideal  for  windows. 


FOR  FURTHER  INFORMATION  WRITE   TO 


BEST     WEATHER    STRIP    COMPANY,    LIMITED 

BARTONVILLE,    Ontario. 

Telegraph  and  Express  Address — HAMILTON,  Ontario. 


Buy  your  equipment  from  Journal  advertisers. 
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Single 
Helical 
Gears 


also  called 

"Spiral  Cut  Spur  Gears  * 
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With  a  helix  angle  of  5  to  7  deg.  there  is  almost  no 

end  thrust,  but  a  considerable  improvement  in 

smoothness  of  action  and  quietness. 


Hamilton  Gear 
&  Machine  Co. 


76  Van  Home  St.    TORONTO 


GRANT,  HOLDEN,  GRAHAM,  Ltd. 


G.  H.  G.  Polar  Sleeping  Robes 

made  to  stand  the  most  severe  climates. 

Filled  with  the  best  quality  Down 

and  lined  with  Wool  Kersey. 

Covered  with  Waterproof  Duck 


Head  Office  and  Factory : 

147-151  Albert  Street,  Ottawa,  Ont. 

Branch  Factories:  Vancouver,  B.C.  and  Hull,  Que. 


E.G.M.  Cape  &  Company 

Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently  completed 
or  in  course  of  construction: — 

Factory  for  Northern  Electric  Company:  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building:  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital:  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas.  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que.;  Additions  to  old  Medical  Bldg 
and  Library  for  McGill  University. 

Estimates  and  tenders  furnished  on 
all   classes   of   Construction    Work. 

Head  Office: 

920  NEW  BIRKS  BLDG.  PHILIPS  SQUARE 

MONTREAL 


Remember  The  Journal  when  buying  apparatus. 
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"V"  TYPE 
REES   RoTURBo 

Patent  Pressure  Chamber 
Pumps 

These  Pumps  embody  the  advan- 
tages of  our  several  Rees  RoTURBo 
Patents  and  improvements.  They 
are  very  compact  and,  like  all 
other    types    of  Rees  Pumps,   are 


)     self -regulating  and  highly  efficient. 


This  type  is  built  for  capacities  up  to  1000  Imperial  Gallons  per  minute. 


Rees  RoTURBo  Pumps  are  built  in  all 
sizes  and  to  suit  any  pumping  condition 


CATALOGUES,  PLANS,  PRICES,  ETC.,  SENT  ON  REQUEST. 

Babcock  -  Wilcox  &  Goldie  -  McCuIloch  Co.,  Limited 

Head  Office  and  Works:  GALT,  Ontario,  Canada 


TORONTO  OFFICE: 
Suite  1101-2. 
Bank  of  Hamilton  Bid's 


WESTERN  BRANCH:  QUEBEC  AGENTS:  BRITISH  COLUMBIA  AGENTS: 

248  MrMermott  Ave-,  Ross  &  Grelg,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.  460  St.  James  St.,  Vancouver,  B.C. 

Montreal,  Que. 


The  advertiser  is  ready  to  give  full  information. 
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Dunlop  Belting  and  Hose 


for  the 

Pulp  and  Paper  Industry 

"Admiration       Belting   and    Hose   have    qualities    peculiarly 
suitable  to  Pulp  and  Paper  mill  work. 

It   will    pay   you    to   use  "Admiration    --  the  Belt  with  the 
Pure  Gum  Elastic  Friction. 

"Gibraltar  RedSpecial"     Belting  and  Hose  are  known  for 
their  suitability  for  all  uses. 

DUNLOP 

BELTING  HOSE  PACKING 

and  General   Mechanical   Rubber  Products  For  Every  Purpose 


N 


Avoid  Preventable  Losses 
Use  the  Ri£ht  Brushes 


There  is  a  correct  type  of  brush  for  every  motor  and 
generator.  Correct  brushes  reduce  commutator  wear  and 
losses  due  to  "tie-up." 

Let  us  help  you  choose  the  right  brushes.  By  years  of  ex- 
perience in  making  brushes,  we  have  learned  just  which  type 
of  Columbia  Pyramid  Brush  is  best  for  each  use. 

Whether  your  brush  equipped  units  number  one  or  a  thousand 
this  service  is  at  your  command.     Avail  yourself  of  it. 


CANADIAN  NATIONAL  CARBON  CO. 

Limited 
MONTREAL  TORONTO  WINNIPEG 


MG8 


When  buying  consult  first  Journal  advertisers. 
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MacKinnon  Steel  Co. 

LIMITED 

SHERBROOKE,  QUEBEC 


Structural  Steel 


AND 


Steel  PlateWork 

BUILDINGS      -      BRIDGES 
TANKS 


Forward  enquiries  to  Department  E. 
Estimates  promptly  furnished. 


ELLIOTTS  METAL  CO.  LTD. 

BIRMINGHAM  -   ENGLAND. 


Copper 

Sheets 
Plates 

TUBES 

free  turning  rod 
redrawing  rod 

Brass 


Canadian   Representatives: 

Openshaw  &  Bennet  Ltd. 

416  Phillips  Place  —  Montreal. 


Strongest  and 
Most  Durable 

A  PEDLAR  Culvert  of  a  capacity  which 
-**■  has  been  correctly  figured  for  the 
work  it  has  to  do  will  serve  successfully 
for  many  years. 


t» 


PERFECT" 


CULVS98 

are  made  from  a  pure  iron  with  copper  content 
which  gives  the  greatest  resistance  to  all 
corrosive  agents  present  in  the  soil  or  atmos- 
phere. This  material —  <§*££!>  —is  of 
heavy  gauge,  deeply  corrugated  and  thor- 
oughly galvanized.  Every  year  Pedlar's 
Culverts  grow  more  popular  with  engineers 
for  both  highway  and  railway  drainage. 
We  also  manufacture  Steelcrete,  Metal 
Lath,  Metal  Roofing  and  Siding,  Rib  Fab- 
ric, Floor  Tyle,  etc. 

Write  for  Culvert  Booklet  "E.I.  " 

G&  PEDLAR  PEOPLE^ 

ESTABLISHED      ISII 

26  Nazareth  St.,  Montreal,  Que. 

Executive  Offices:    Oshawa,  Ontario. 

Factories:    Oshawa,  Ont.  and  Montreal,  One. 

Branches: 

St.  John,         Ottawa,         Toronto,         Hamilton, 

London,        Winnipeg,         Calgary,         Vancouver. 

HALIFAX:'  136  Lower  Water  St.. 

QUEBEC:-     263     Rue     St.     Paul. 


EVERYTHING    IN    SHEET    METAL 


II  fen/ion  The  Journal  when  dealing  with  advertisers. 
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All  Equally  Good! 

You  take  no  chances  when  you 
buy  a  Marconi  Radio  Outfit — our 
test  room  standards  take  care  of 
that. 

First,  each  little  accessory  is 
individually  tested;  next,  each  com- 
ponent part,  then  each  unit;  and 
finally  each  complete  receiver  is 
examined  for  mechanical  and 
structural  defects  and  tested  out 
on  actual  long  range  reception. 
And  our  test  room  standards  are 
high — none  higher. 

This  is  just  one  of  the  reasons 
why  thousands  of  our  receivers 
are  giving  absolute  satisfaction  in 
all  parts  of  the  country; 
working  regularly,  day  in 
and  day  out,  and  operated 
by  people  who  are  not 
radio  experts  but  who  want 
the  best  that  radio  offers 
without  fuss  and  bother. 


s^ 


\ 


The  nearest  Marconi 
Dealer  will  be  glad  to  put 
you  on  the  high  road  to 
the  joys  of  real  radio. 
An  enquiry  will  not  obligate 
you  in  any  manner. 


J^.  Company  5/ Canada 

Limited 
MONTREAL 
VANCOUVER   TORONTO    HALIFAX     ST.  JOHN'S.  Nf  Id 


This  Splendid  Plant  and  Equipment 
FOR  SALE 

AIR  COMPRESSORS 

tem  4025  8  "Can-Ingersoll  Rand"  Compressors  — 
1053  cubic  feet  capacity  —  cross  com- 
pound —  belt  driven. 

tem  4026        5      "Sullivan"     Compressors  — 1100     cubic 
feet    capacity  —  angle    compound  —  belt 
driven. 
BOILERS 

tem  3000        2     Locomotive  Type  Boilers  — 60  H.P.  on 
skids. 
CHANNELLERS 

tem  4024      14      "Sullivan"  Type  VW-61   Channellers  — 
Duplex. 
CONCRETE  MIXERS 

tem  3004  15  "Ransome"  Mixers  —  1  cubic  yard  capa- 
city, electric  driven  — ■  on  skids. 

tem  3005        3      "London"  Mixers  —  1  cubic  yard  capa- 
city, electric  driven  on  skids. 
CONVEYORS 

tem  9006  1  "Stephens- Adamson"  Conveyor  702' 
centres  —  30  inch. 

"Robins"  Conveyors  —  600'  centres  —  24 
inch. 

"Can-Ingersoll   Rand"  Submarine  Drills 

—  Type  H66. 

"Sullivan"  Tripod  Drills  —  Type  FP-3. 
"Canadian  Ingersoll  Rand"  Tripod  Drills 

—  Type  LG54. 
"Canadian  Ingersoll  Rand"  Tripod  Drills 

—  Type  LG53M- 

"Sullivan"  Hammer  Drills — Type  DP33. 
"Canadian   Ingersoll   Rand" 

Jackhammers  BCR-430. 
"Canadian  Ingersoll   Rand" 

Jackhammers  DDR-13. 
"Oldham"  Plug  Drills  —  Type  L. 

"Mead     Morrison"     Electric     Hoists  — 

Double   Drum  — with  80   H.P.   Motors. 

"Marsh     Engineering     Works"  Electric 

Hoists  —  Double  Drum  —  with  75  H.P. 

Motors. 

"Maine"  Electric  Hoist  —  Double  Drums 

—  with  37  H.P.  Motor. 
DTIVES 

"American"  Saddle  Tank  —  18  x  24  cyls. 

—  57  Tons. 

"Montreal  Loco.  Works"  Saddle  Tank 
— 10"  x  14"  cylinders  —  18  Tons  — 
standard  gauge. 

"Pennsylvania"  Switchers  —  17"  x  24" 
cyls.  —  40  Tons  —  with  8  wheel  Tenders. 
Electric  Locomotives  500/600  volt  D.C. 

—  50  Tons. 
SHOVELS 

tem  4001  1  Model  60  "Marion"  —  21  g  yd.  —  70  Tons, 
tem  4000  1  Class  C-45  Atlantic— 2'. >  vd.— 65  Tons, 
tem  3011  2  Model  103C  "Bucvrus"  Electric— 4 ' ..  vd. 
tem  3012        3      Model  225B  "Bucyrus"  Electric  6-8  yd 

SNOW  PLOW 
tem  3013        1      "Can.  Car  &  Fdry.  Co."  Standard  R.R. 
Snow  Plow. 

TRACTORS 
tem  3015        4      "Fordson"  Gasoline  Tractors  complete. 

We  list  above  only  a  few  of  the  interesting  items  we 
have  available.     We  have  an  immense  stock  of  Con- 
ractors'    Tools   and   Accessories   and   will   be   glad   to 
send  our  "Sales  Inventory"  upon  request. 

HYDRO  SALVAGE  SYNDICATE 

1\  0   BOX  100.  NIAGARA  PA]  1  B,  ON  r 

(operated  by) 
Canadian  Equipment  Co.  Ltd.        F.  H.  Hopkins  &  Co.  Ltd. 

Montreal  Montreal   —   Toronto 


tem  9007 

2 

DRILLS 

tem  4016      20 

tem  4017 
tem  4021 

40 
5 

tem  4022 

8 

tem  4018 
tem  4019 

50 
10 

tem  4020 

15 

tem  4023 

12 

HOIST 

tem  9196        2 

tem  3007 

6 

tem  9197 

1 

LO 

tem  4005 
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1 

tem  4003 

2 

tem  4002 

2 
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John  Erskine,  B.  Sc.  A.M.E.I.C. 
General  Manager. 


William  Farrar, 
President. 


The  Mohawk  Sand  &  Gravel 

Company,  Limited 

Capacity — 25  cars  per  day 

Sand,  1"  and  2   Crushed 

Gravel,  Pea  Gravel,  Crushed 

Pit  Run  Gravel 

Can  ship  by  T.H.B.,  C.P.R.,  G.T.R.,  M.C.R. 

Material  Test  Sand  contains  less  than  1%  of 
loam. 


Box  336 


Brantford,  Ontario 


JENKINS 

Bronze  Gate 

VALVES 

"Type  K" 

(Standard  Pattern) 


The  Type  "K"  valve  shown  here  is  so 
proportioned  and  so  well  built  that  it 
will  give  maximum  service  under  the 
severest  tests  it  may  be  put  to. 

The  body  is  Globe  shaped,  which  with 
the  even  distribution  of  the  metal 
ensures  great  rigidity  and  strength — 
preventing  distortion  due  to  strain  or 
shock. 

The  metal  itself  is  of  the  highest  qual- 
ity, the  spindle  being  of  Manganese 
Bronze.  All  parts  are  carefully 
machined    to    gauge. 

The  customary  Gate  Valve  troubles 
are  unknown  where  Jenkins  Type  "K" 
Models  are  installed.  The  simplicity 
of  the  closing  mechanism  make  for 
easy  operation  and  lasting  trouble- 
free  service.  These  valves  being  of  the 
split-wedge  type  may  be  operated  in 
any  position  without  danger  of  the 
discs  jamming. 

Catalog  No.  9  describes  these  valves  in 
detail. 


Write  for  free  copy'. 


JENKINS  BROS., 

LIMITED 

Head  Office  and  Works: 
103  St.  Reml  St.,         -         MONTREAL 

Sales  Offices: 
TORONTO  -  VANCOUVER 

European  Branch: 
LONDON  W.  C:  2.  ENGLAND 

Factories:        MONTREAL       BRIDGEPORT       ELIZABETH 


Always  marked  with  the  "Diamond 

eiurinsValves 

J  SINCE  1804 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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Invest  in 
Hydro-Electric  Securities. 

It  is  generally  admitted  that  no  business  rests 
upon  a  sounder  foundation  than  that  of 
favorably  located  water- powers.  Engineers 
with  their  techn'cal  knowledge  are  well  able 
to  appreciate  this  fact. 

If  they  examine  our  list  of  hydro-electric 
securities  they  must  admit  that  we  have  used 
the  utmost  discrimination  in  our  selection 
of  offerings. 

A  complete  list  of  offerings  will  be  mailed 
on  request. 

We  offer  a  thoroughly  satisfactory  investment 
service  by  mail. 

Nesbitt,  Thomson  &  Company 

Limited, 

145  St.  James  Street,  Montreal. 

Toronto,       Hamilton,       London,  Onl.       Winnipeg. 
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THE  CANADA  CONTINUOUS 

ELECTRIC   BLUE   PRINTING 

MACHINE 

THE    FASTEST    MACHINE    MADE 
ECONOMICAL— SIMPLE— STRONG 

Write  for  full  particulars  to  the  manufacturers 

J.  FRANK  RAW  CO.  Limited 

56  Adelaide  St.,  East 
Toronto,  Ont. 


WATER- POWERS 

—IN  THE— 

PROVINCE  OF  QUEBEC 


To  obtain  authorization  for  the  utilization  of 
water-powers  in  the  Province  of  Quebec,  application 
should  be  made  to  the  Honourable  Minister  of 
Lands  and  Forests. 

They  are  granted  under  emphyteutic  leases,  the 
conditions  of  which  are  upon  the  following  lines: 

1.— Duration  of  the  lease,  from  25  to  50  years,  according  to 
the  Importance  of  the  water-power. 

2.— Payment  of  a  yearly  rental  which  does  not  vary  during 
the  term  of  the  lease. 

3.— An  additional  yearly  charge  of  50c  per  HP  developed. 

4.— The  above  charge  (Art.  3)  is  subject  to  revision,  every  10 
years. 

5.— A  delay  of  two  years  is  granted  for  beginning  works  and 
of  two  further  years  for  producing  power. 

6.— The  lessee  is  under  obligation  to  make  a  deposit  In 
money  or  In  securities,  as  a  guarantee  of  good  faith  in  the 
carrying  out  of  the  contract. 

7.— The  grantee  must  submit  plans  of  his  works  mills,  etc., 
to  the  Dept.,  previous  to  their  installation. 

For  further  information,  please  write  to  the  Dept.  of  Lands 
and  Forests,  P.O. 

Minister:  Honourable  Honore  Mercier; 

Deputy-Minister:  Elz.  Miville  Dechene; 

Chief  of  Hydraulic  Service:  Arthur  Amos,  A.M.E.I.C. 


THE  VULCAN  IRON  WORKS, 

LIMITED 
Established  1874 

WESTERN  CANADA'S  PIONEER  IRON  WORKS. 

Fire  Hydrants, 
Road  Drags, 

Snow  Plows  for  attaching  to  Motor  Trucks. 
Municipal  Castings  (Iron  and  Brass) 
Structural  Steel 
Boilers  and  Steel  Plate  Work 
Iron  and  Steel  Forgings 
Steel  Tanks  of  every  description 
Electric  Steel  Castings 

Our  facilities  enable  us  to  give 
prompt    and    efficient    service 

The  Vulcan  Iron  Works,  Limited, 

WINNIPEG,  MAN. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Water   and    Fire 
Protection 

Man  cannot  live  safely 
in  communities  without 
proper  fire  protection.  And 
fire  protection  means 
water.  First  theremustbe 
waterstoredand  distribut- 
ed so  it  will  be  available 
for  effective  use  in  time  of 
need.  You  must  be  pro- 
tected against  fire.  You 
must  have  water. 

A  Canadian  -  Des  Moines 
Elevated  Steel  Tank  will 
store  any  amount  of  water 
from  30 ,000  to  1,200,000  gal- 
lons and  deliver  it  at 
sufficient  pressure  to  meet 
any  emergency.  Gravity 
supplies  the  pressure.  No 
dependance  on  machinery. 
Always  ready,  always  sure. 

Write  today  tor  full  details. 

Canadian  Des  Moines  Steel 
Co.,  Ltd. 

265  Irishes  Ave.,  Chatham,  Ont. 

Dept.  No.  65 — 70  St.  James  St. 

Montreal,  Que. 


C  A.f^Ap^^l  A.  N 


TORONTO  UNIVERSITY  KNOWS  THE  COMFORT 

AND  CONVENIENCE  OF  DUNHAM  VACUUM 

HEAT 

The  original  gravity  steam  system  in  use  in  this 
building  was  very  unsatisfactory  because  of  non- 
circulation  in  many  rooms.  In  1912  it  was  changed 
to  a  Dunham  Vacuum  System.  Since  that  time 
Dunham  has  been  steadily  replacing  old  equip- 
ment in  the  other  buildings  and  has  been  specified 
for  many  new  buildings.  Satisfaction  of  this  sort 
is  worthy  of  your  investigation. 


C.  A. 


HALIFAX, 


DUNHAM  CO.,  LTD. 

TORONTO.  ONTARIO. 
VANCOUVER,         WINNIPEG, 
MONTREAL,        CALGARY. 
LONDON,  Eng.:  18  St.  Thomas  St.,  S.E 


OTTAWA, 


nUNHflM 

■Cheating   service 


MADE  IN  CANADA 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING   ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


STANDARD  -  STEEL  -  SERVICE 


STEEL  BUILDINGS  &  BRIDGES 

GIRDERS,  COLUMNS,  TRUSSES 

—STOCK  STEEL- 
PLATES,  SHAPES  8c  BARS 


Standard  Steel  Construction  Co. 


LiMn 


WBLLAND,  ONTARIO 


REINFORCED    CONCRETE     PIPE     FOR 

WATER    SUPPLY    LINES 

IS 

Permanent,  Flexible 
..  and  Watertight  .. 

CANADA  LOCK  JOINT  PIPE, 

LIMITED 

65  Pleasant  Boulevard,  Toronto,  Ont. 


FOR 


Mining  and  Industrial  Locomotives 

Industrial  and  Commercial  Vehicles 

Switch  Control  Signal  System 

Lighting  Radio 

Battery  Charging  and  Control  Apparatus 

CANADIAN     REPRESENTATIVES 

H.S.POWLEY^CO., 

85  FLORENCE  ST.    TORONTO.  CANADA 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Kho'Peirce 


The  insulator 
thread  of  the 
Peirce  bracket 
withstands  frost 
action,  and 
saves 
your 
insula- 
tors. 


,*"'  ' 


y  p 


Long  Life 

and  Happiness 

in  every  Peirce 

Specialty. 


ask  your  jobber 


N.  SLATER  COMPANY,  Limited 


HAMILTON,   CANADA. 


Canadian   Tie  and  Lumber  Co. 

LIMITED 

511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


MILTON  HERSEY  CO.,  Limited 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Anal?***  and  Thii  of  ail  Materials  Including  Steal.  Braat.  Coal.  Oils. 
Water,  Ore*,  Sand*.  Cement. 

Specialist*  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Beit  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


Request  for  Institute  Records 

To  the  Members  of  The  Institute 


In  order   to   make   the  Year   Book  and  List  of  Members   of   the   greatest    possible   value    to    the   membership,    It    is   earnestly 
requested  that  you  kindly  fill  in  the  return  slip. 

In  many  cases  we  have  not  on  our  records  the  official  positions  of  our  members  and  it  is  hoped  that  all 'members  will  return 
the  slip,  filled  In,  at  the  earliest  possible  date. 

FRASER  S.  KEITH,   Secretary. 


Name  in  full . 

College  degrees 

Military  titles  and  honours  (including  dates  of  enlistment  and  demobilization) 

Firm  and  position 

Mailing  address 


Consult  the  advertiser,  his  information  is  valuable. 
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Economical  Water  Supply 

ALONG  with  many  other  Canadian  cities,  Hamilton, 
Ont.,  has  adopted  De  Laval  geared  steam  turbine 
driven  centrifugal  pumps  for  the  municipal  water 
supply.  The  photograph  shows  a  De  Laval  unit  recently 
installed.  The  pumping  end  consists  of  two  De  Laval 
pumps  connected  in  series  and  driven  by  a  De  Laval 
multi-stage  steam  turbine.  This  unit  supplies  12,000,000 
gal.  per  day  against  300  ft.  head. 

The  De  Laval  turbine  driven  pump  was  selected  because 
it  is  the  most  economical  means  of  handling  water  when 
all  operating  costs  including  fixed  charges  are  considered. 
The  apparatus  is  simple  and  easy  to  care  for. 

Have  you  a  copy  of  our  book,  W-103? 

e  Laval  Steam  Turbine  Co. 

Turbine  Equipment  Co.,  Ltd.,  73  King  St.  West,  Toronto. 

The  E.  Laurie  Company,  243  Bleury  Street,  Montreal,  Quebec.      258 


H0RT0N  TANKS 


For  Municipal   service 
and    protection 


HE  advantages  derived  from  the 
use  of  a  Horton  Elevated  Steel 
Tank  may  be  divided  into  the 
increase  reliability  of  service,  pre- 
paration for  emergencies,  financial 
benefit  to  the  town  and  the  indiv- 
idual and  general  advantages  to 
the  town  and  its  inhabitants. 
By  the  use  of  the  Elevated  Tank 
the  pressure  on  the  system  is  kept  nearly  uniform,  the 
service  need  never  be  interrupted,  and  there  need  never 
be  a  period  in  the  day  when  wateris  scarce. 

In  case  of  fire  or  accident  to  the  pumps,  the  reserve 
in  the  tank  is  always  available;  it  is  practically  indep- 
endent of  external  conditions;  it  is  ready  on  the  instant, 
there  is  no  apparatus  to  get  out  of  order,  and  the  force 
of  gravity  always  produces  the  same  requisite  pressure. 
Pumping  into  a  tank  is  more  economical  than 
pumping  directly  into  the  street  mains.  Besides,  due 
to  the  fact  that  it  is  necessary  to  pump  but  part  of 
the  time,  there  is  a  large  direct  saving  in  fuel  and 
attendance  cost,  and  there  is  also  ample  opportunity 
for  the  care  and  repair  of  the  pumps. 

In  general,  a  good  elevated  tank  is  a  valuable  asset  to 
any  city;  it  protects  the  lives  and  property  of  its  citizens; 
it  reduces  their  rate  of  taxation  and  their  insurance;  it 
gives  them  a  strong  sense  of  security  and  makes  their 
city  a  better  place  in  which  to  Live. 

HORTON  STEEL  WORKS  Ltd. 


BPJDGEBURG,  ONT. 
156  Janet  Street 


MONTREAL,  QUE. 
1016  Bank  of  Toronto  Bldg. 


244 


Morse  Silent  Chains 


(1000  and  500  H.P.  Morse  Silent  Chain  Drives  from  Engine 
to  Lineshaft.) 

TELL  US  YOUR  TRANSMISSION  PROBLEMS 

I    JONES  &  GLASSCO  regd 

CANADIAN  AGENTS 


St.  Nicholas  Building 

MONTREAL 


Bank  of  Hamilton  Building 

TORONTO 


WRITE  FOR    CATALOGUE  No.  14 


J.  G.  Allan,  President 


James  A.  Thomson,  Vice-President 


™  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO.  Limited 


MANUFACTURERS    OF 

Flexible  and  Flange  Pipe 
and  Special  Castings 


Flanged  Ts.,  Bends,  etc.,  made   to 
any  specification. 


.1  Inches  to  60  Inches  diameter. 


for  Water,  Gas  and  Culvert 
HAMILTON,    ONT. 


Journal  advertisements  are  a  business  call  al  youi  office. 
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On   Sale   Everywhere 

Send  for  Catalogue 


WAT/Af  TAFES 

MADE   IN    CANADA 

PROGRESSIVE  LINES 

RECOGNIZED   STANDARD 
LONGEST,  MOST  SATISFACTORY  SERVICE 
A  STYLE  AND  GRADE  FOR  EVERY  PURPOSE. 

7ffE/t/FKfNP(/LErto.  ofQanADAsLtJ). 
W/NDso/tOf/r. 


CANADA  IRON  FOUNDRIES,  LIMITED 


cast 'TitifN  vmmm. 


'CAST  IRON  PIPE  has  the 

Greatest  Resistance 

to  Corrosion." 


BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE :  SPECIALS  and  CASTINGS  of  all  Kinds :  CAR  WHEELS 


HEAD  OFFICE: 
Mark  Fisher  Building,  Montreal 


Works  at:  Fort  William,  Ont.,    St.  Thomas,  Ont., 
Hamilton,  Ont.,    Three  Rivers,  Que. 


Yes  We  Can  Supply  It 


Whenever  you  are  in  need  of  any  of  the  following  engineering  specialties,  just  write, 
wire  or  phone  your  requirement,  and  it  will  receive  our  immediate  attention. 

Rawlplugs — Inventions  Ltd.,  Montreal. 


I-T-E    Circuit    Breakers  and    U-Re-Lltes. 
Cutter  Elec.  &  Mfg.  Co.,  Philadelphia. 

Hi-Tension  AlrBreak  Switching  Equipment 
S  &  C  Fuses  and  Lightning  Arresters. 
Schweitzer  &  Conrad,  Inc.,  Chicago. 
Air  Filters— Midwest  Canada  Ltd. 


Industrial  Control  A. Cor  D.C.Hand  or  Auto 
Sundh  Electric  Co.  Inc.,  Newark,  N.J. 

Electric  Motors— Robbins   &    Myers. 

Brantford,  Ont. 
Magnet  Wire  and  Varnished  Insulations. 
Acme  Wire  Co.,  New  Haven,  Conn. 


Electrical  Porcelain— Federal  Porcelain  Co. , 
Carey.  O. 

Telephone    and    Signal    Systems— Samson 
Electric  Co.,  Canton,  Mass. 


Dominion  Engineering  Agency  Limited 

President:  D.  M.  FRASER 

24  Adelaide  Street,  East    -    Toronto,  Ont. 
QUEBEC  AND  EASTERN  ONTARIO  REPRESENTATIVE;       E.  W.  PLAYFORD,  358  Beaver  Hall  Sq.,  Montreal,  P.O. 


Hydraulic  Turbines 

-OF— 

CANADIAN  DESIGN  AND  MANUFACTURE 

HIGHEST  EFFICIENCY. 

SUBSTANTIAL  CONSTRUCTION. 

CONTINUOUS  SERVICE. 

OUR  HYDRAULIC  TURBINES  ENSURE 

A  SOUND  INVESTMENT. 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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|  B^B  mJ  &»T  M    m^^r     W\  .  The  nAme  °r 

f   HI      B  gB^^W    ^N^fe.      ST         AF       fiT       S  I  the  ORIGINAL  steel 

M     3    ■^■^  M^^ft     Af         MS        m        Itf   8  WindoWall. 
,JI        -"•          V|sV    flk      flr     B&  -ML       ^mSU  The  symbol  of 

*4Hb     ^P»     "^S^F-       ~— ^-       ^^  flMMT         <v  WJI'%»  superior  QUALITY 

Steel  W/ndoWalls  ^\  sqs^ssssg 

f»y         I  and  service. 

adian  Metal  Window  £  Steel  Products  Limited  ^  l 


)  S7EEX 
Canadian  Metal  Window  &  Steel  Products  Limited 

Office  and  Factory  160  River St.,Toronto, Montreal  Office  169 Peel  St. 


R.  R.  Power,  Royal  Bank 

Chambers,  Halifax,  N.S. 

Gandy  &  Allison,  St.  John,  N.B. 

W.   J.   Banks,   103   St.  John  St., 

Quebec 


AGENCIES: 

MacFarlane-Douglas   Co.   Ltd., 
250  Slater  Street,   Ottawa 

R.    Y.    Kilvert    &    Co., 
145   Market   Arc,   Winnipeg 


A.  L.  Charlebois,  Avenue  J  and 

20th  Street,  Saskatoon 

Gormans,    Limited,    Edmonton 

and    Calgary 

T.    M.    Grindlsy   &    Co., 

1158   Heme:   St.,   Vancouver 


The  Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


THE  NICHOLS  CHEMICAL  COMPANY,  LIMITED 

MANUFACTURERS    OF    HEAVY    CHEMICALS. 


SULPHATE  OF  ALUMINA,  LIQUID  CHLORINE, 

CHLORIDE  OF  LIME, 

FOR  WATER  PURIFICATION. 


OFFICES: 

Montreal  and  Toronto. 


WORKS: 

Sulphide,  Ont;  Capelton,  Que-.  Barnet.  B.C. 


Men  of  influence  consult  Journal  advertising. 
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Purchasers'  Classified  Directory 

A  Selected  List  of  Equipment,  Apparatus  and  Supplies 

For  Alphabetical  List  of  Advertisers  see  page  58 


Acids: 

Nichols  Chemical  Co.,  Ltd. 
Mr  Brakes: 

Canadian  General  Electric  Co., 
Ltd, 
Air  Coolers: 

Laurie  and  Lamb. 
Alumina  Sulphate; 

Nichols  Chemical  Co.,  Ltd. 
Ammonia  Controlled  Water 

Regulators: 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Ammonia  Valves  and  Fittings: 

Crane  Ltd. 
Anchorage  Equipment: 

Midwest  Canada,  Ltd. 
Angles: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  WorksCo.,Ltd 
Arches,  Flat: 

Combustion  Engineering  Corp., 
Ltd. 
Asphalt: 

Imperial  Oil  Ltd. 
Ash  Handling  Equipment: 

Combustion    Engineering    Corp, 
Ltd. 
Automatic  Air  Valves: 

Jenkins  Bros.,  Ltd. 
Automatic  Underfeed  Stokers: 

Combustion  Engineering  Corp., 
Ltd. 

Taylor  Stoker  Co.,  Ltd. 
Automobiles: 

Ford  Motor  Co.,  of  Canada,  Ltd. 


Balls,  Chromang  Grinding: 

William  Kennedy  &  Sons,  Ltd. 
Balls,  Steel: 

Canadian  S.K.F.  Co.,  Ltd. 
Bar  Benders: 

Koehring  Co.,  of  Canada,  Ltd. 
Bar  Cutters: 

Koehring  Co.,  of  Canada,  Ltd. 
Bars,  Reinforcing: 

Algoma  Steel  Corp.,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Burlington  Steel  Co.,  Ltd. 
Bars,  Steel  &  Iron: 

Burlington  Steel  Co.,  Ltd. 

Steel  Co.,  of  Canada  Ltd. 
Beams: 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 
Bearings,  Ball: 

Canadian  S.K.F.,  Co.,  Ltd. 

Openshaw  &  Bennett,  Ltd. 
Bearings,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Bearings,  Roller: 

Canadian  S.K.F.  Co.,  Ltd. 
Belting: 

Dunlop  Tire  and  Rubber  Goods 
Co..  Ltd. 

General  Supply  Co.,  of  Canada, 
Ltd. 

Jones  and  Glassco,  Regd. 
Blowers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Blue  Print  Machinery: 

Instruments  Ltd. 

J.  Frank  Raw  Co.,  Ltd. 
Boilers: 

E.  Leonard  &  Sons,  Ltd. 

Waterous    Engine     Works    Co., 
Ltd. 
Boilers,  Heating: 

Engineering    &   Machine    Works 
of  Canada,  Ltd. 

E.  Leonard   &  Sons,  Ltd. 

Taylor  Stoker  Co.,  Ltd. 
Boilers,  Marine: 

Engineering    &   Machine    Works 
of  Canada,  Ltd. 
Boilers,  Power: 

Engineering    4   Machine    Works 
of  Canada,  Ltd. 
Boilers,  Portable: 

E.  Leonard  &  Sons,   Ltd. 
Boilers,  Return  Tubular: 

Babcock-Wilcox   &  Goldie- 

McCulloch  Co.,  Ltd. 
Bolts: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Ltd. 


Books: 

John  Wiley  &  Sons,  Inc. 

Renouf  Publishing  Co. 
Bridges,  Highway: 

Hamilton  Bridge  WorksCo.Ltd. 
Bridges,  Steel: 

Canadian  Bridge  Co.,  Ltd. 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co.,Ltd. 
Broadcasting  Equipment: 

Marconi  Wireless  Telegraph  Co.. 
of  Canada,  Ltd. 

Northern  Electric  Co.,  Ltd. 
Bucket  Loaders: 

Mussens  Ltd. 
Builders  Supplies: 

Jno.  E.  Russell  Co.,  Ltd. 
Building  Papers: 

Barrett  Co.,  Ltd. 
Buildings,  Steel: 

Canadian  Bridge  Co.,  Ltd. 

Dominion  Bridge  Co.,  Ltd. 

Hamilton  Bridge  Works  Co., Ltd. 

MacKinnon  Steel  Co.,  Ltd. 


Cars,  Dump: 

Hydro  Salvage  Syndicate. 
Mussens  Ltd. 
Car  Dumpers: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Car  Equipment  Specialties: 

Dominion  Insulator  &  Mfg.  Co 
Ltd. 
Car  Pullers: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Car  Wheels,  Chilled  Iron. 

Canada  Iron  Foundries,  Ltd. 
Casements,  Steel: 

Canadian     Metal      Window      & 

Steel  Products,  Ltd. 
Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Castings: 

William  Kennedy  &  Sons,  Ltd. 
Castings,  Brass: 

Engineering    &   Machine    Works 

of  Canada,  Ltd. 
Superheater  Co.,  Ltd. 
Castings,  Bronze: 

Engineering    &   Machine    Works 
of  Canada,  Ltd. 
Castings,  Car  and  Locomotive: 

Canadian  Steel  Foundries,   Ltd. 
Castings:  Ferro-AUoy. 

Canadian  Steel  Foundries,  Ltd. 
Castings,  Iron: 

Canada  Iron   Foundries,   Ltd. 
Engineering    &   Machine    Works 

of  Canada,  Ltd. 
Gartshore-Thomson     Pipe     and 

Foundry  Co.,  Ltd. 
E.  Leonard  &  Sons,  Ltd. 
Superheater  Co.,  Ltd. 
Castings,  Steel: 

Canadian  Steel  Foundries,  Ltd. 
Catenary  Materials: 

Dominion  Insulator  &  Mfg.,  Co. 
Ltd. 
Cement,  Dealers: 

Jno.  E.  Russell  Co.,  Ltd. 
Cement  Gun: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Cement,  Manufacturers: 

Canada  Cement  Co.,  Ltd. 
Cement,  Waterproofing: 

Dominion  Tar  &.  Chemical   Co., 
Ltd. 
Chains: 

Link-Belt,  Ltd. 
Chains,  Silent: 

Jones  and  Glassco,  Regd. 
Channels: 

Dominion  Bridge  Co.,  Ltd. 
Hamilton  Bridge  Works  Co.,  Ltd. 
Chemist,  Industrial: 

Milton  Hersey  Co.,  Ltd. 
Chimneys: 

Combustion  Engineering  Corp. 
Ltd. 
Circuit  Breakers: 

Dominion  Engineering    Agency, 
Ltd. 
Coal: 

British  Empire  Steel  Corp  ,  Ltd, 
Coal  Handling  Equipment: 

Canadian    Mead-Morrison    Co.. 

Ltd. 
Combustion   Engineering   Corp., 
Ltd. 


Dominion  Bridge  Co.,  Ltd. 

Link-Belt,  Ltd. 
Coke: 

British  Empire  Steel  Corp.,  Ltd. 
Cooling  Air  Filters: 

Midwest  Canada,  Ltd. 
Compressor  Filters: 

MidweBt  Canada,  Ltd. 
Compressors : 

General  Supply  Co.,  of  Canada, 
Ltd. 
Compressors,  Air: 

Canadian  Westinghouse, Co.,  Ltd. 

Hydro  Salvage  Syndicate. 
Compressors,  Ammonia: 

Taylor  Stoker  Co.,  Ltd. 
Compressors,  Centrifugal. 

De  Laval  Steam  Turbine  Co. 
Concrete  Inserts,  Continuous: 

Midwest  Canada,  Ltd. 
Concrete  Mixers: 

General  Supply  Co.,  of  Canada, 
Ltd. 

F.  H.  Hopkins  &  Co.,  Ltd. 

Hydro  Salvage  Syndicate. 

Koehring  Co.,  of  Canada,  Ltd. 

Mussens  Ltd. 
Condensers, Synchronous  &  Static 

Canadian  General  Electric  Co., 
Ltd, 
Condenslte  Celoron  Silent  Gears. 

Diamond    State    Fibre    Co.,    of 
Canada  Ltd. 
Construction  Material: 

Northern  Electric  Co.,  Ltd. 
Contractors: 

E.  G.  M.  Cape  <Sc  Co. 

Chick  Contracting  Co.,  Ltd. 

E.  O.  Leahey  &  Co.,  Ltd. 
Randolph  MacDonald  Co.,  Ltd. 

Contractors'  Plant  and  Supplies. 

F.  H.  Hopkins  &  Co.,  Ltd. 
Controllers,  Electric: 

Canadian  Westinghouse  Co.  Ltd. 
Conveyors : 

Canadian    Mead-Morrison    Co., 
Ltd. 

Combustion  Engineering  Corp., 
Ltd. 
Conveyors,  Belt  and  Screw: 

Link-Belt.  Ltd. 
Conveyors,  Portable  Belt: 

Mussens  Ltd. 
Couplers,  Car  and  Locomotive: 

Canadian  Steel  Foundries,  Ltd. 
Cranes,  Locomotive: 

Canadian  Link-Belt  Co.,  Ltd. 

F.  H.  Hopkins   &  Co.,  Ltd. 

Mussens  Ltd. 
Cranes.  Travelling: 

Dominion  Bridge  Co.,  Ltd. 
Creosote  Oils: 

Barrett  Co.,  Ltd. 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Cross  Arm  Braces,  Steel: 

Burlington  Steel  Co.,  Ltd. 
Crushed  Stones: 

Jno.  E.  Russell  Co.,  Ltd. 
Culvert  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry  Co.,  Ltd. 

Pedlar  People,  Ltd. 
Culverts,  Metal: 

Pedlar  People,  Ltd. 
Culverts,  Road: 

Canada  Lock  Joint  Pipe,  Ltd. 


Damp  Proof  Coating: 

Dominion  Tar  and  Chemical  Co., 
Ltd. 
Damper  Regulation: 

Under-Feed  Stoker  Co.,  of 
Canada,  Ltd. 
Derricks: 

Canadian    Mead-Morrison    Co., 

Ltd. 
Mussens  Ltd. 
Dies: 

Pratt  <fe  Whitnoy  Co.,  of  Canada, 
Ltd. 
Doors.  Fireproof: 

Canadian    Metal     Window    and 
Steel  Products,   Ltd. 
Draughting  Supplies: 
Instruments.  Ltd. 
J.  Frank  Raw  Co.,  Ltd. 


Dredges: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Drill  Chucks: 

Canadian  S.K.F..  Co.    Ltd. 
Dumb  Waiters,  Electric: 

Turubull  Elevator  Co.,  Ltd. 

E 

Economizers: 

Combustion   Engineering   Corp., 
Ltd. 

General  Supply  Co.,  of  Canada 
Ltd. 
Electrical  Appliances: 

Northern  Electric  Co.,  Ltd. 
Electrical  Instruments: 

Instruments,  Ltd. 
Electrical  Supplies: 

Northern  Electric  Co.,  Ltd. 
Elevator  Safety  Gates: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Freight: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Passenger: 

Turnbull  Elevator  Co.,  Ltd. 
Elevators,  Push  Botton: 

Turnbull  Elevator  Co.,  Ltd. 
Enamels,  Add  &  Fume  Resisting: 

Dominion  Paint  Works,  Ltd. 
Enamels,  Industrial  Lighting: 

Dominion  Paint  Works,  Ltd. 
Engines,  Gas  and  Oil: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Engines,  Steam: 

Babcock-Wilcox  &  Goldie- 

McCulloch  Co..  Ltd. 

Laurie  and  Lamb. 

E.  Leonard   &  Sons.  Ltd. 
Excavators: 

Engineering    4  Machine    Works 
of  Canada,  Ltd. 
Excavators,  Dragline: 

Koehring  Co.,  of  Canada.  Ltd. 
Exhaust   Steam   Injectors,   Loco- 
motive: 

Superheater  Co.,  Ltd. 
Expanded  Metal: 

Pedlar  People  Ltd. 


Fan  Engine  Regulators: 

Under-Feed  Stoker  Co.,  of 
Canada,  Ltd. 
Feed-Water  Heaters,  Locomotive: 

Superheater  Co..  Ltd. 
Fence  Posts,  Steel: 

Burlington  Steel  Co.,  Ltd. 
Fibre,  Hard  Vulcanized: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Fillers,  Wood  and  Metal: 

Dominion  Paint  Works,  Ltd. 
Filters,  Air: 

Midwest  Canada,  Ltd. 
Fire  Alarm  Apparatus: 

Northern  Electric  Co.,  Ltd. 
Flreproofing,  Hollow  Tile: 

Interlocking  Tile  Co.,  Ltd. 
Fish  Paper: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Floortyle: 

Pedlar  People.  Ltd. 
Forglngs: 

British  Empire  Steel  Corp.,  Ltd. 

Dominion  Bridge  Co.,  Ltd. 
Friction  Clutches: 

Dodge  Manufacturing  Co.,  Ltd. 
Fuel,  Oil: 

Imperial  Oil,  Ltd. 
Furnaces,  Automatic: 

Under-Feed   Stoker   Co..   of 
Canada,  Ltd. 


Gasoline: 

Imperial  Oil,  Ltd. 
Gauges: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Gear  Reductions: 

Hamilton  Gear    &  Machine  Co 
Gears: 

Dominion    Engineering     Works 
Ltd, 

Hamilton  Gear    A   Machine  Co 

Link-Bolt.  1  td 
Gears,  Machine  Cut: 

Jones  and  Glassco,  Regd. 
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BURLINGTON  STEEL 


Company,  Limited 
hamilton  canada 


"Close  up"  of  a 
rail  part  of  which 
has  passed  through 
the  slitting  mill. 
Showing  how  the 
rail  is  slit  into 
t  h  re  e  separate 
parts — the  head, 
web    and    flange. 


The   Re-rolled  Argument 


Rail  Steel  Reinforcing  Bars  are  sometimes  referred  to  as 
being  "re-rolled."  This  term  applied  to  Rail  Steel  is  a  mis- 
nomer. 

In  rolling  Rail  Steel  Bars,  the  rail  is  separated  into  three 
parts,  the  head,  web  and  flange;  and  these  parts  are  treated 
individually  as  billets  and  rolled  into  bars,  or  other  sections. 
The  Rail  Steel  Bar  is  the  result  of  a  continuation  of  the  roll- 
ing process,  and  is  in  no  sense  a  "re-rolled"  product. 

The  objection  to  the  term  "re-rolled"  is  that  it  permits  con- 
fusion of  Rail  Steel  Bars  with  bars  re-rolled  from  various 
kinds  of  scrap,  shell  discard,  etc. 

It  is  important  to  note  that  the  A.S.T.M.  Specification  A- 16- 
14  covers  "Rail  Steel  Concrete  Reinforcement  Bars,"  and  no 
mention  is  made  of  "re-rolled"  bars.  Furthermore,  under 
"Process"  this  specification  stipulates  that  the  "bars  shall  be 
rolled  from  standard  section  Tee  Rails." 

Rail  Steel  Bars  are  not  "re-rolled"  bars,  and  if  you  specify 
bars  to  meet  A.S.T.M.  Specification  A-16-14,  no  undesirable 
re-rolled  material  can  be  substituted. 


Send  for  This 
Valuable     Book 


FREE 


The  first  and  only  author- 
itative and  comprehensive 
treatise  on  concrete  Rein- 
forcing liars  and  containing 
moil  important  information 
on  the  manufacture,  qual- 
ities, and  use  of  Rail  Steel 
liars. 
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Gears,  Silent,  Waterproof: 

Diamond    Stale    Fibre    Co.,    ol 
Canada,  Ltd. 
Gears,   Double  Helical: 

De  I.aval  Steam  Turbine  Co. 
Generators: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  Westinghouse  Co.  Ltd. 
Grab  Buckets: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Ground  Joints  Unions: 
Dart  Union  Co.,  Ltd. 


H 

Hangers: 

Dodge  Manufacturing  Co.,  Ltd. 
Heaters.    Boiler    Feed-Water: 

Babcock-Wilcox  4  Goldie- 

McCulloch  Co.,  Ltd. 
Heating  Material: 

Crane  Ltd. 
Hoisting  Engines: 

Canadian    Mead-Morrison    Co., 
Ltd. 

Mussens  Ltd. 
Hoists,  Electric: 

Hydro  Salvage  Syndicate. 

Taylor  Stoker  Co.,  Ltd. 
Hoists.  Hydraulic: 

Turnbull  Elevator  Co.,  Ltd. 
Hoists,  Mono-Rail: 

Taylor  Stoker  Co.,  Ltd. 
Hydraulic  Press  Control  Systems: 

Taylor  Stoker  Co.,  Ltd. 


Industrial  Electric  Control: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion   Engineering   Agency, 
Ltd. 
Insulated  Rail  Joints,  Continuous 
Rail  Joint  Co.,  of  Canada,  Ltd. 
Insulating  Compounds: 

Dominion  Tar  &  Chemical  Co., 
Ltd. 
Insulation,  Fibre  and  Celoron: 
Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Insulators,  Porcelain: 

Dominion  Insulator  A  Mfg.,  Co. 
Ltd. 


Joints.  Filler  Paving: 

Barrett  Co.,  Ltd 


Kerosene: 

Imperial  Oil  Ltd. 


Lightning  Arrestors: 

Canadian  General  Electric  Co., 

Ltd. 
Dominion    Engineering    Agency 
Ltd. 
Lighting  Equipment,  Industrial 
and  Street: 

Canadian  General  Electric  Co., 
Ltd. 
Locomotives: 

Mussens  Ltd. 
Locomotives,  Electric: 

Canadian  General  Electric  Co., 

Ltd. 
Canadian  Westinghouse  Co. .Ltd. 
Hydro  Salvage  Syndicate. 
Lubricating  Oils  &  Greases: 
Imperial  Oil  Ltd. 


M 


Machinery: 

Canadian   Fairbanks-Morse  Co., 

Ltd. 
Hydro  Salvage  Syndicate. 
Charles    Walmsley    A   Co., 
(Canada).  Ltd. 
Machinery,  Special: 

Dominion     Engineering     Works, 
Ltd. 
Marine-Machinery: 

William   Kennedy    A  Sons,  Ltd 


Material  Handling  Plants: 

Canadian    Mead-Morrison    Co., 
Ltd. 
Measuring  Tapes: 

Lufkin  Rule  Co.,  of  Canada,  I  td. 
Merchant  Bars: 

British  Empire  Steel  Corp.,  Ltd. 
Metal  Lath: 

Pedlar  People,  Ltd. 

Trussed    Concrete   Steel    Co.    of 
Canada,   Ltd. 
Milling  Cutters: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Mining  Machinery: 

William  Kennedy  A  Sons.  Ltd 
Motors: 

Canadian  Fairbanks-Morse  Co. 
Ltd. 

Dominion    Engineering    Agency 
Ltd. 
Motor  Gars: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Motors,  Electric: 

Canadian  General  Electric  Co., 
Ltd. 

Canadian  Westinghouse  Co.  Ltd. 
Motor  Oils: 

Imperial  Oil  Ltd. 
Motor  Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 


Nails: 

British  Empire  Steel  Corp.,  Ltd 


Oil  Burning  Equipment: 

Combustion   Engineering   Corp., 
Ltd. 
Oil  Purifiers,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 


Packing: 

Dunlop  Tire    A  Rubber  Goods, 
Co.,  Ltd. 
Paints.  Acid  Resisting: 

Dominion  Paint  Works,  Ltd. 
Paints,  Anti-Corrosive: 

Dominion  Paint  Works,  Ltd. 
Paints,  Concrete: 

Dominion  Paint  Works,  Ltd. 
Paints,  Damp-proof: 

Dominion  Paint  Works,  Ltd. 
Paints,  Graphite: 

Dominion  Paint  Works,  Ltd. 
Paints,  Machinery: 

Dominion  Paint  Works,  Ltd. 
Paints,  Metal  Protectlves: 

Barrett  Co  ,  Ltd 

Dominion  Paint  Works,  Ltd. 
Paper  Mill  Machinery: 

Dominion    Engineering     Works. 
Ltd. 

Charles    Walmsley    A   Co., 
(Canada),  Ltd. 
Paving  and  Paving  Materials: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Penstocks: 

Engineering    A    Machine    Works 
of  Canada,  Ltd. 
Pinions: 

Hamilton  Gear  A  Machine  Co. 
Pipe  Colls: 

Superheater  Co  ,  Ltd. 
Pipe,  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Pipe  Couplings,  Union 

Dart  Union  Co.,  Ltd. 
Pipe  Fittings: 

Crane  Ltd 
Pipe,  Lead: 

Steel  Co.  of  Canada,  Ltd. 
Pipe  Lines: 

Canada  Lock  Joint  Pipe,  Ltd. 
Pipe,  Lock  Joint: 

Canada  Ix>ck  Joint  Pipe,  Ltd. 
Pipes,  Cast  Iron: 

Canada  Iron  Foundries.  Ltd. 

Gartshore-Thomson     Pipe     and 
Foundry   Co.,   Ltd. 

Concral  Supply  Co.,  of  Canada, 
Ltd. 

National  Iron  Corp.,  Ltd. 


Pipe  Lock   Bar: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Pipes,  Reinforced  Concrete: 

Canada  Lock  Joint  Pipe,  Ltd 
Pipes,  Wrought  Iron: 

Crane  Ltd. 
Pitch: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Plates,  Brass  and  Copper: 

Opensbaw  A  Bennett,  Ltd. 
Plates,  Steel: 

British  Empire  Steel  Corp.,  Ltd. 

Hamilton  Bridge  Works  Co. .Ltd. 

Vulcan  Iron  Works,  Ltd. 
Plumbing  Material: 

Crane  Ltd. 
Posts,  Indicator: 

Jenkins  Bros.,  Ltd. 
Porcelain,  Insulators: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Power  Apparatus: 

Northern  Electric  Co.,  Ltd 
Power  Plant  Equipment: 

Instruments,  Ltd. 
Propellor  Wheels: 

Wm.  Kennedy  A  Sons,  Ltd 
Publishers: 

John  Wiley  A  Sons,  Inc. 

Renouf  Publishing  Co. 
Pulleys: 

Canadian  S.K.F.  Co.,  Ltd. 

Dodge  Manufacturing  Co.,  Ltd. 
Pulleys,  Fibre: 

Diamond    State    Fibre    Co.    of 
Canada,  Ltd. 
Pulp  Grinders: 

Engineering   A  Machine   Works 
of  Canada,  Ltd. 

Charles    Walmsley    A   Co., 
(Canada),  Ltd. 
Pulp  Mill  Deckers: 

Engineering    A  Machine   Works 
of  Canada,  Ltd. 
Pulp  Mill  Machinery: 

Waterous Engine  Works  Co..  Ltd. 

William  Hamilton  Co.,  Ltd. 

Pulpwood  Machinery: 

Canadian    Mead-Morrison    Co., 

Ltd. 
Charles    Walmsley    A   Co., 
(Canada),  Ltd. 
Pulverized  Fuel  Systems: 

Combustion  Engineering   Corp., 

Ltd. 
Under-Feed  Stoker  Co.,  of 
Canada,  Ltd. 
Pump  Governors: 

Under-Feed  Stoker  Co.,  of 
Canada,  Ltd. 
Pump  Valves: 

Jenkins  Bros.,  Ltd. 
Pumps: 

Canadian  Fairbanks  Morse  Co. 

Ltd. 
Dominion    Engineering     Works. 

Ltd. 
General  Supply  Co.,  of  Canada, 

Ltd. 
Charles    Walmsley    A    Co., 
(Canada),  Ltd. 
Pumps  and  Condensers. 
Babcock-Wilcox  A  Goldic- 

McCulloch  Co.,  Ltd. 
Pumps,  Centrifugal: 

De  Laval  Steam  Turbine  Co. 
Laurie  A  Lamb. 
Pumps,  Hydraulic: 

Taylor  Stoker  Co.,  Ltd. 
Pumps'  Oil, 

Taylor  Stoker  Co..  Ltd 


Radiator  Valves: 

Jenkins  Bros.,  Ltd. 
Radio  Receiving  Sets: 

Marconi  Wireless  Telegraph  Co. 
of  Canada,  Ltd. 

Northern  Electric  Co.,  Ltd. 
Rail  Bonds: 

Dominion  Insulator  A  Mfg.,  Co. 
Ltd. 
Rail  Joints: 

Rail  Joint  Co.,  of  Canada,  Ltd. 
Railroad  Spikes: 

Steel  Co.,  of  Canada,  Ltd. 
Railway  Ties: 

Canadian   Tic    A    Lumber   Co., 
Ltd 


Railway  Equipment: 

Canadian  Genera]  Electric  Co., 
Ltd. 
Rawhide  Pinions: 

Hamilton  Gear   A  Machine  Co. 
Raulplugs: 

Dominion    Engineering    Agency 
Ltd. 
Reamers: 

Pratt  A  Whitney  Co.,  of  Canada, 
Ltd. 
Receptacles,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 
Recording  Instruments: 

Combustion  Engineering  Corp., 
Ltd. 
Refrigerating  Machinery: 

Taylor  Stoker  Co.,  Ltd. 
Reinforcing  Steel: 

Burlington  Steel  Co..  Ltd. 

Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Reservoir  Fittings: 

Guest   A  Chrinies,  Ltd. 
Rivets: 

British  Empire  Steel  Corp.,  Ltd. 
Road  Materials: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Road  Oils  &  Preservatives: 

Barrett  Co.,  Ltd. 
Road  Rollers: 

Dominion  Insulator  A  Mfg.  Co., 
Ltd. 
Road  Tar: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Roofing  Cement: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Roofing  Material: 

Dominion  Tar  A  Chemical  Co., 
Ltd. 
Roofings,  Metal: 

Pedlar  People  Ltd. 
Roofing,  Prepared: 

Barrett  Co.,  Ltd. 
Rolling  Mill  Rolls: 

Canadian  Steel   Foundries,  Ltd. 
Roofs,  Built  up.   Felt  &  Pitch: 

Barrett  Co.,  Ltd. 
Rope  Wheel: 

Dodge  Manufacturing  Co.,  Ltd. 
Rope,  Wire: 

Dominion   Wire  Rope  Co.,  Ltd. 
Rubber  Goods,  Mechanical: 

Dunlop  Tire   A  Rubber  Goods, 
Co.,  Ltd. 

Jenkins  Bros.,  Ltd. 
Rules  Steel  and  Wood: 

Lufkin  Rule  Co.,  of  Canada,  Ltd. 


Safes: 

Goldie  A  McCulloch  Co..  Ltd. 
Sash,  Steel: 

Canadian     Metal     Window      A 
Steel  Products.  Ltd. 

Trussed  Concrete  Steel  Co.,  of 
Canada,  Ltd. 
Sawmill  Machinery': 

Waterous  Engine  WorksCo.,  Ltd. 

William  Hamilton  Co.,  Ltd. 
Scales: 

Canadian  Fairbanks-Morse  Co., 
Ltd. 
Screening  Equipment: 

Link-Belt.   Ltd 

Charles    Walmsley    A    Co., 
(Canada),  Ltd. 
Sewer  Pipe: 

Canada  Lock  Joint  Pipe,  Ltd. 

Jno.  E.  Russell  Co.,  Ltd. 
Shaftings: 

Dodge  Manufacturing  Co.,  Ltd. 
Shafting,  Anchorage: 

Midwest  Canada,  Ltd. 
Sheets: 

Steel  Co.,  of  Canada  Ltd. 
Sheatlng: 

Barrett  Co.,  Ltd. 
Shingles,  Prepared  Asphalt: 

Barrett  Co..  Ltd. 
Skip  Hoists: 

Canadian    Mead-Morrison    Co 
Ltd. 
Smoke  Stacks: 

Engineering    >v    Machine    Wor^ 

of  Canada,  Ltd. 
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THE  PRODUCTS  OF 

Guest  &   Chrimes   Limited 

ROTHERHAM     (Eng). 

WATERWORKS   CONSTRUCTIONAL   ARTICLES 

Siemen's  and   Adamson's  "Turbine"— WATER  METERS 

Sizes  H"— 18" 

VALVES  for  Water,  Gas  and  Sewage. 

Bateman  and  Moore's  AIR  VALVES. 

RESERVOIR    FITTINGS 

Standpipes,  Draw-Off  Valves,  Filter  Valves,  etc. 

PENSTOCKS,    WATER  LEVEL  RECORDERS,    FLAP  VALVES, 

PRESSURE  GAUGES,    TESTING  APPARATUS. 

Canadian  and  U.  S.   Representatives   

703  Federal  Bid*..  BRITISH-AMERICAN   FUEL   &    METALS  Telephones 

LIMITED 


TORONTO 


Adelaide  6958-9  Turbine  Water  Metei — H  to  1%  inches 


FOR  SALE 


EQUIPMENT  FOR  SALE  BY      DUMP  CARS  AND  LOCOMOTIVE 

The  Corporation  of  the  City  of  FOR  SALE. 

Victoria,  B.C. 


The  Corporation  of  the  City  of  Victoria, 
B.C.,  has  for  sale  certain  equipment  used 
in  the  construction  of  the  Johnson  Street 
Bridge.    The  material  for  sale  is  as  follows: 

1 — Land    Derrick,    complete,    (less   engine). 

2 — 1-yard  Concrete  Buckets. 

1 — 1-yard  Smith  Concrete  Mixer,  and  9x9 
Wache  Vertical  Steam  Engine,  direct- 
connected,  also  Hopper,  Galvanized-Iron 
Cylinder,  Pipe  and  Fittings  from  Boiler. 

1— Vertical  Boiler,  25  H.P.,  42x96,  148-lb. 
working  pressure,  with  all  Fittings  and 
Stack. 

2 — Cement  Blowers. 

1 — Scow,  27  x  90,  with  Sheds  and  Timber 
Work. 

1 — 7x10  Double-Drum    Hoisting    Engine. 
Timber   Work   for  underwater  Concrete 
Guides.    Also  Skid  for  7  x  10  Engine. 

1 — 12"  Vertical  Centrifugal  Pump,  with 
40-ft.  Shaft,  Bearings,  Guides,  etc.;  also 
Timber  Work. 

1 — 12  x  8  Atlas  Steam  Engine. 

1— Pee.  16"  Double  Leather  Belt;  48  ft. 
Rubber;  22  ft.  Leather;  40  ft.  Balatta- 
type,  etc. 

1—72  x  108   Vertical    Boiler. 

1 — No.  1  Union  Iron  Works  Steam  Hammer. 

1 — Diving  Outfit,  complete;  Pump,  Scow,  etc. 

3 — Diving  Suits. 

1— Derrick  Scow,  complete,  equipped  with 
9  x  10  American  Hoist  and  Derrick 
Engine,  also  Swinging  Engine  and  all 
Fittings,  including  Ejector,  Westinghouse 
Air  Compressor,  etc. 

1— 1-yard  Orange-Peel  Bucket. 

1 — Small  bcow. 

For  further  particulars  and  prices  apply 
to  the  City  Purchasing  Agent,  City  Hall, 
Vi<  toria,  B.C. 

E.  S.  MICHKLL. 

Purchasing  Agent. 


6-16  yard  Western  air  dump  cars,  wood 
bottom,  steel  sides  and  steel  lined  bottom, 
now  in  use  at  Port  Weller,  Ontario,  on  the 
Welland  Ship  Canal,  hauling  sand  only,  are 
nearly  new  and  in  first  class  condition. 

Pennsylvania  switching  engine,  type 
0-4-0,  144-2"  diam.  tubes,  boiler  pressure 
160  pounds,  cylinders  17"  x  24",  electric 
head  lights  front  and  rear,  driving  wheel 
44"  diam.,  brake  and  straight  air  for  dump- 
ing cars,  tender  2,700  gallons,  coal,  8,000 
pounds,  weight  40  tons. 

The  above  plant  now  in  use  and  will 
be  sold  subject  to  delivery  F.O.B.  tracks 
Merritton,  about  Nov.  20th,  1923. 

National  Sand  &  Material  Co., 

Limited. 
Welland,  Ontario. 


TENDERS 

CITY   OF   MONTREAL 
CITY  HALL 


RECONSTRUCTION 

Heating,    Ventilating,    Plumbing, 

and  Electrical  Wiring 

SEALED  TENDERS  addressed  to  the 
Executive  Committee  and  transmitted  by 
registered  letter  for  the  supplying  and  install- 
ing of  Heating,  Ventilating,  Plumbing  and 
Electrical  Wiring  Systems  for  the  City  Hall, 
will  be  received  at  the  City  Hall  Annex, 
provided  that  such  tenders  be  mailed  not 
later  than  December  5th,  1923,  to  be  opened 
on  the  7th,  December,  1923,  at  noon. 

Specifications,  drawings,  forms  of  tenders 
and  all  required  information  may  be  obtained 
at  the  City  Architect's  Office,  Public  Works 
Department,  City  Hall  Annex. 

RENE  BAUSET, 

City  Clerk. 
City  Clerk's  Office, 

City  Hall, 

Montreal,  November  24th,  1923. 


institute  paoge 


Members  gold  badge  .  .  .  $3.75 
Associate  Member's  silver 

badge $2.25 

Junior  and  Student's 

bronze  badge $1.50 

Apply  to  Secretary, 

176  Mansfitid  St.. 
MONTREAL. 

Avallabla  in   three  designs:    (Mass  Pin,    Button,    Watch  charm 


Every  advertiser  is  worthy  of  your  support. 
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Sodat: 

Nichols  Chemical  Co.,  Ltd. 
Speed  Reducers,  Gear: 

Hamilton  Gear  4  Machine,  Co. 
Steel  Head  Frames: 

Hamilton  Bridge  WorksCo.,  Ltd. 
Steam  Heating  Specialties: 

C.  A.  Dunham  Co.,  Ltd. 
Steam  Shovels, 

F.  H.  Hopkins  &  Co.,  Ltd. 

Mussens,  Ltd 
Steam  Traps: 

C.  A.  Dunham  Co.,  Ltd. 
Steel  Ralls: 

British  Empire  Steel  Corp.,  Ltd. 
Stokers: 

Combustion  Engineering  Corp., 
Ltd. 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 

Waterous  Engine  WorksCo., Ltd 
Stokers,  Side-feed : 

Under-Feed  Stoker   Co.,   of 
Canada,  Ltd. 
Stokers,  Underfeed: 

Combustion  Engineering   Corp., 
Ltd. 

Taylor  Stoker  Co.,  Ltd. 

Under-Feed  Stoker   Co.,   of 
Canada,  Ltd. 
Stone  Crushers: 

General  Supply  Co.,  of  Canada, 
Ltd. 
Structural  Steel: 

Algoma  Steel  Corporation,  Ltd. 

British  Empire  Steel  Corp.,  Ltd. 

Canadian  Bridge  Co.,  Ltd. 

Canadian  Des  Moines  Steel  Co., 
Ltd. 

Hamilton  Bridge  Works  Co.,  Ltd. 

Standard  Steel  Constrn.  Co.,  Ltd. 

Vulcan  Iron   Works,  Ltd. 


Superheaters: 

General  Supply  Co.,  of  Canada. 
Ltd. 

Superheater  Co.,  Ltd. 
Surveying  Instruments: 

Instruments,  Limited. 

J.  Frank  Raw  Co.,  Ltd. 
Switchboards,  Power  Lighting: 

Canadian  General  Electric  Co., 
Ltd. 


Tanks.  Steel: 

E.  Leonard   &  Sons,  Ltd. 

Engineering    &   Machine    Works 
of  Canada,  Ltd. 
Taps: 

Pratt  &  Whitney  Co..  of  Canada, 
Ltd. 
Tar: 

Barrett  Co.,  Ltd. 
Tile,  Hollow  Building: 

Interlocking  Tile  Co.,  Ltd. 
Tools,  Small: 

Pratt  &  Whitney  Co.,  of  Canada, 
Ltd. 
Touring  Cars: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Tractors: 

Ford  Motor  Co.,  of  Canada.  Ltd. 
Transformers,  Lighting  &  Power; 

Canadian  General  Electric  Co., 
Ltd. 
Transmission  Machinery: 

Dodge  Manufacturing  Co.,  Ltd. 
Trucks: 

Ford  Motor  Co.,  of  Canada,  Ltd. 
Turbines: 

General  Supply  Co.,  of  Canada, 
Ltd. 


U 

Underfeed  Stokers: 

Taylor  Stoker  Co.,   Ltd. 
Union  Pipe  Couplings: 

Dart  Union  Co.,  Ltd. 


Varnishes,  Acid  Resisting: 

Dominion  Paint    Works,  Ltd. 
Varnishes,  Insulating: 

Dominion  Paint    Works,   Ltd. 
Valves: 

Canadian  Fairbanks-Morse  Co., 

Ltd. 
Crane  Limited. 
C.  A.  Dunham  Co.,  Ltd. 
Dominion    Engineering     Works, 

Ltd. 
Guest  &  Chrimes,  Ltd. 
Jenkins  Bros  ,  Ltd. 
Kerr  Engine  Co.,  Ltd. 
Valves,  Automatic  Cut-off: 
Under-Feed  Stoker  Co.,   of 
Canada,  Ltd. 
Valves,  Regulating: 

Under-Feed   Stoker  Co.,   of 
Canada,  Ltd. 
Valves,  Relief: 

Under-Feed   Stoker   Co.,   of 
Canada,  Ltd. 
Venturl  Meters: 

General  Supply  Co.,  of  Canada, 
Ltd. 


W 


Washers,  Fibre: 

Diamond    State    Fibre    Co.,    of 
Canada,  Ltd. 


Water  Meters: 

Guest  4  Chrimes.  Ltd. 

Neptune.Meter  Co.,  Ltd. 
Water  Pipe: 

Canada  Lock  Joint  Pipe  Co..  Ltd. 
Waterproofing: 

Barrett  Co..  Ltd. 

Dominion  Tar   4  Chemical  Co., 
Ltd. 
Water  Power  Plant  Machinery: 

Wm.  Kennedy  4  Sons.  Ltd. 
Water  Softening  Plants: 

Laurie  4  Lamb: 
Water  Transmission: 

Canada  Lock  Joint  Tipe.  Ltd. 
Water  Supply,  Pipes: 

Canada  Lock  Joint  Pipe,  Ltd. 
Welding  Outfits.  Electric: 

Canadian  General  Electric  Co.. 
Ltd. 

Canadian  Westinghouse  Co.,Ltd. 
Wheels.  Fibre: 

Diamond    State    Fibre    Co.,    ol 
Canada.  Ltd. 

Canadian    Mead-Morrison    Co., 
Ltd. 
Winches: 

Taylor  Stoker  Co..  Ltd. 
Wire: 

British  Empire  Steel  Corp.,  Ltd. 

Steel  Co.,  of  Canada,  Limited. 
Wire  Mesh: 

Trussed   Concrete  Steel   Co.,   of 
Canada,  Ltd. 
Wires  and  Cables: 

Northern  Electric  Co.,  Ltd. 
Wood  Preservations: 

Barrett  Co.,  Ltd. 

Dominion  Tar  4  Chemical  Co. 
Ltd. 
Worm  Gear: 

Hamilton  Gear   4  Machine  Co 


THE 

RANDOLPH     MACDONALD 

COMPANY  LIMITED 

CONTRACTORS 

CANAL  AND  HARBOUR  WORKS 

CROWN  OFFICE  BUILDING 
26    QUEEN    STREET    EAST 


TORONTO 


Canada 


Kerr  Valves 

Write  us  to-day  for  our  Catalog  of 

Brass  and  Iron  Body  Gate  Valves, 
Check  Valves,  Globe  and  Angle  Valves, 

Radiator  Valves,  Underwriters 

Approved  Valves,  Indicator  Posts  and 

FIRE  HYDRANTS 

The  Kerr  Engine  Co., 

LIMITED 

WALKERVILLE,    ONTARIO. 


IMPROVE 

POWER  FACTOR 

BY 

HELSBY    STATIC    CONDENSERS 

Send    us    your    inquiries    or    your    troubles    and    conditions 
for    analysis    and    recommendation. 

MANUFACTURERS 

British  Insulated  &  Helsby  Cables,  Ltd. 

CANADIAN    AGENTS 

GRISWOLD  &  CO.,  LTD.   285  Beaver  Hall  Hill.   MONTREAL 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK: 


Ontario  St.  East 

DARLING  »nd  DAVIDSON 


MONTREAL 
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THE    KEEPER    BUILDING 


263  ST.  JAMES 

STREET 


ST.  CATHERINE  STREET  WEST 
Corner  Mackay  Street 

Finest   type    modern    ten    storey    Office    Building 
-   Ready   February    1924    - 

Good  Service,  -  -  Light  and  Quiet 
Ideal  Office  Conditions  for  Engineers 
and  Architects. 

FOR  SPACE  CONSULT 

THE     BUILDING     (MANAGERS 


Buittg  $c  Ifuiinfl 


'Phones: 
MAIN  2468  -  6624 


Journal  advertisers  are  discriminating  advertisers. 
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Slater  Co.  Ltd.  N 

Standard  Paving,  Ltd 

Standard  Steel  Construction  Co.,  Limited. 

Steel  Company  of  Canada,  Ltd 

Structural  Steel  Association 

Superheater  Company,  Limited,  The 


Taylor  Stoker  Company,  Ltd 

Trussed  Concrete  Steel  Company  of  Canada  Limited. 
Turnbull  Elevator  Co.,  Ltd 


Under-Feed  Stoker  Co.,  of  Canada,  Ltd. 
Vulcan  Iron  Works,  Limited,  The 


the  ATLAS  CONSTRUCTION  C°  l,m,ted 


Engineers  and  Contractors 

37  Belmont  Street  —  Uptown  6970 

MONTREAL 

TIME  MMK IEC  D.     c-  Michael  Morssen,  M.E.I.C..  President  A.  Sydney  Dawes.  M.E.I.C.,  Vice-President 


PROFESSIONAL     CARDS 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 


Toronto  Office: 
100  JARVIS  STREET. 

Montreal  Office: 
405-406  SHAUGHNESSV  BUILDING. 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
PLATEAU  3835 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


Canadian  and  Foreign  Patents 
and  Trade  Marks 

MARKS  &  CLERK 

128  Wellington  St.  Ottawa,  Ont. 

Head  Office:     London,  England. 
Principals:     Sir   G,    C.    Marks.  Sir  Du£ald 
Clerk,  Edward    C.    R.    Marks.  Matthew  A. 
Adam. 
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PROFESSIONAL   CARDS 


Douglas  Bremner,  C.E.,  A.M.E.I.C. 
J.  H.  Norris,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.Sc,  Ph.D. 
V.  C.  Moulton,  B.  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 
Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

65  McGill  College  Ave.,  MONTREAL 

Telephone:     Uptown  3539 


R.  A.  ROSS  &  CO.. 

Consulting  Engineers 

Power,      Steam,      Hydraulic,      Electrical, 
Waterworks,    Tramways,    Industrial. 

Marcil  Building,  288  St.  James  St., 
MONTREAL 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 

Electrical  Engineer 

625  Corlstine  Building  MONTREAL 


James  Ewing 


Altheod  Tremblay 


EWING    &    TREMBLAY 

Engineers  and  Surveyors 
TOWN  PLANNING 

Industrial,  Municipal  and  Suburban 

Development,  Sub-divisions. 

14  Philips  Square  Montreal 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN  ELEVATORS 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

837  West   Hastings  si  ,   Vancouver,  B.  C. 

108  South   La  Salle   Street,    Chicago,   111. 

396  Collins  St.,  Melbourne,  Australia. 


R.    BlCKERDIKE    JR. 

CONSULTING  ENGINEER 

164  St.  James  St. 

Telephone  Main  1767  MONTREAL 


Alexander  Wilson,  a.m.e.i.c. 

CONSULTINQ  AND  SUPERVISING  ENGINEER 

Reports,  Estimates)  Valuation,  Power  Develop 

mentand  rransmisaion,  Industrial  Plants, 

Illumination,    Beating,    Ventilating. 

Room  614  New  Birks  Building. 

MONTREAL,  Que. 

PHONE   UP   2183  P.O.    BOX   3064 


FRANK  BARBER  AND  ASSOCIATES  Ltd. 

Consulting  Engineers 
Surveyors   and    Architects. 
Bridges,  Structures^  Reinforced  Concrete. 
Watt  r  and  Sewerage  Works. 
Town  Planning  and  Surveying. 
Roadways  and  Municipal  Work. 
Arenas  Public  lluildings  and  Schools. 

49  Jarvis  Street,  I  nlon  Bank  Bldg., 

i  oronto,  Ont.  Dunneville,  ()nt. 


H    M 

HUGHSON.  M  C.S.F.E 

HON 

GERALD  V.  WHITE          PHON  E  0  UE  E  N  1  52 

J.  W 

HUGHSON.  H   E    A  M  E  I.C. 

w 

C.  HUGHSON  and  SONS, 

Limited 

Investigating  Engineer! 

TIMBFR    EXPERTS 

HOPE  CHAMBERS 

OTTAWA 

J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL  ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all  types 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG., 

TORONTO,  ONT. 


Geo.  K.  McDougall,  B.Sc,  M.E.I.C. 

E.  Raymond  Pease,  B.A.,  B.Sc,  A.M.E.I.C. 

Ferdinand  J.  Feiedman,  B.Sc,  A.M.E.I.C. 

McDougall,  Pease  &  Friedman 

CONSULTING  ENGINEERS 

Hydro-Electric  Developments,  Transmis- 
sion Lines,  Power  Stations,  Steam  Plants, 
Heating,  Plumbing,  Ventilation,  Refrigera- 
tion, Sanitation,  Illuminating  Engineer- 
ing, Industrial  Engineering,  Machinery 
Layouts,  Power  Contracts,  Reports. 

85  Osborne  Street  "Telephone" 

MONTREAL,  Canada.  Up.  5628 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply.  Sewerage  and  Drainage:    Water 
Purification:   Disposal  of  Sewage  and  Refuse: 
Water  Power  Developments  and  Power 
Plants.      Reports,  Designs,  Super- 
vision of  Construction. 


340  University  St., 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783. 


GEORGE  E.  NEWILL 

M.E.I.C.  MEM.AM.SOC.M.E.,  M.l.MECH.E. 

Consulting  Engineer 


Design.  Operation  a  Supervision  of 

Steam  Power  Plants, 

Reports.  Tests  and  Inspections, 

Industrial  and  Mechanical  Problems. 

Appraisals  a  Fire  Loss  Adjustments 


189  St.  James  St.. 
MONTREAL 


Telephone: 
MAIN  450 


PATEIMTS.TRADEMARKS. 

SEARCHES.   VALIDITY   REPORTS.   LITIGATION. 
APPLICATIONS    IN    ALL    COUNTRIES. 

HANBURY    A.    BUDDEN 

ADVOCATE         RES'O   U.    55.    PAT.  ATTV. 

DONALD   H.    MACFARLANE,  B.Sc. 

associate 

712  Drummond  Bldg.  Montreal 


DOMINION     ENGINEERING 
&  INSPECTION   COMPANY 

Engineers  and  Chemists, 
320  l.agauchctiere  St.  W.,     Montreal,  Oue. 

Inspcctloo  and  Testing, 
Chemical  Analyses,  Appraisalsand  Reports 
BbaNCHBb:  Toronto  and  Winnh 


Walter  J.  Francis,  C.E.  F.  B.  Brown,  M.Sc, 

M.E.I.C.  M.E.I.C. 

M.AmSoc.CE.,  Mem.Am.Soc.M.E. 

M.Inst.CE.  Mem.A.I.E.E. 

Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:   260  St.  James  St.,  Montreal 

Cable  Address: 
"Walfran,  Montreal."    W.U.  Code. 
Long  Distance  Telephone:  Main  5643. 


J.   A.    BURNETT, 

M.E.I.C,    P.E.Q. 

Consulting  &  Appraisal  Engineer 

Room  301—205  St.  James  St. 
Telephone  Main  2231.  Montreal. 


BEAUBIEN,     BUSFIELD 

&    COMPANY 
CONSULTING  ENGINEERS 

2  PLACE  D'ARMES,       MONTREAL 

De  Gaspe  Baaubien  J.  L.  Busfield 


ALEXANDER  POTTER,  C.  E. 

Consulting  Engineer 
Hydraulics,  Sanitation, 

Reports  and  Appraisals. 
Hudson  Terminal  Building. 
50  church  st.,        -       new  york 


James,  Proctor  &  Redfern 

LIMITED 

CONSULTING   ENGINEERS 

36  Toronto  Street  -   TORONTO.  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems:  Municipal  and  Trade  Waste  Disposal 
I'laiit;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering,       Tel.  M.  8101 


M.E.I.C. 

Mem.  Am.  Soc.  M.  E. 


Tel.  Plateau  3809 


F.  A.  COMBE 

Consulting  Combustion  and 
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The  Algoma  Steel  Corporation 

LIMITED 

announce  to  their  customers 
and  the  Canadian  trade  that 
they  can  supply  American 
Standard  Sections  of  BEAMS 
and  CHANNELS  up  to  and 
including  15",  all  standard 
sections  of  ANGLES  from 
6"  x  6"  down  to  1*4",  ZEE 
BARS  for  car  builders  and 
general  purposes;  small  and 
large  ROUNDS,  SQUARE  and 
FLAT  BARS.  The  quality 
of  the  product  is  already 
well  known  to  the  trade, 
and  is  exclusively  steel 
made  by  the  Open  Hearth 
process,  and  can  be  furnished 
in  all  grades  from  the  softest 
rivet  stock  to  high  carbon 
special  spring  material. 


**+ 

Order  from  us  and  you  will 
get  both  quality  and  prompt 
service.  A  trial  is  convinc- 
ing. 


Our  extensive  warehouse 
facilities  ensure  prompt 
delivery. 

DISTRICT  SALES  OFFICES: 


Open  Hearth -Alloy  Steels 

Chrome-Vanadium, 

Chrome-Nickel, 

Nickel-Steel 

All  of  these  steels  we  supply  in 

Hot  Rolled  Bars 

or  Billets. 


WE   ALSO  FURNISH 

Blooms,  Billets,  Slabs, 

Structural  Steel, 

Merchant  Bars, 

Concrete  Reinforcing  Bars, 

+* 

STEEL     RAILS,     Open     Hearth 

quality,  all  sections  from  12 

lbs.,  to  105  lbs.,  per  yard. 

++ 

Angle  Bars,     100%  Joints, 

Continuous  Standard  Joints, 

Steel  Tie  Plates 

PIG     IRON 


Basic,        Foundry,        Malleable, 

Sulphate  of  Ammonia 
Sulphuric  Acid  Nitre  Cake 


606  McGill  Building,  Montreal, 

1428  Bank  of  Hamilton  Building,  Toronto 

SPECIAL  REPRESENTATIVES: 

New  Brunswick  and  Prince  Edward  Island, 

Walter  J.  Smith,  P.  O.  Box  707,  St.  John,  N.B. 
Nova  Scotia:  F.  J.  Owen  Connolly,  The  Maritime  Trust  Building,  91  Mollis  St.,  Halifax,  N.S. 


When  purchasing  equipment  consider  The  Journal  advertiser. 
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Black  Base 

y/w  Qsphaliic  Concrete  Foundation  with 
many  worth-while  advantages  ~ 


(J)     View      of      the      finished 
highway    at    Tansley. 

(.2)     Showing     'Black     Base' 
with   gang    following     up 
.    laying  top  course. 


Out  on  the  Dundas  Road,  the  new  Prov- 
incial Highway  via  Cooksville  from  Toronto 
to  Hamilton,  an  interesting  example  of 
Asphalt  'Black  Base'  pavement,  has  just 
been  completed  by  the  Dufferin  Construc- 
tion Company  Limited  for  the  Ontario 
Provincial  Department  of  Highways. 

This  type  of  Asphalt  construction  has  all 
the  well-known  advantages  of  Asphalt 
pavements,  and  in  addition  embodies 
increased  flexibility,  greater  resiliency, 
complete  waterproofing  of  the  subgrade, 
quicker  construction,  the  use  of  the  same 
aggregate  materials  throughout,  simpler 
maintenance  and  yet  costs  substantially 
less. 


An  interesting  illustrated  folder  has 
been  prepared,  covering  the  special 
features  of  'Black  Base'  at  greater 
length.  If  you  have  not  received  a 
copy,  we  will  gladly  send  you  one  on 
request. 


Toronto 


ROAD      ENGINEERING       DEPARTMENT 

Imperial  Oil  Limited 


Canada 


